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IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF DELAWARE 

 
BEARBOX LLC and AUSTIN STORMS, 

Plaintiffs, 

v. 

LANCIUM LLC, MICHAEL T. 
MCNAMARA, and RAYMOND E. CLINE, 
JR. 

   Defendants. 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

 
 
 

 
C.A. No.  
 

 

Plaintiffs BearBox LLC (“BearBox”) and Austin Storms (collectively, “Plaintiffs”) bring 

this action against Lancium LLC (“Lancium”), Michael T. McNamara, and Raymond E. Cline, 

Jr. (collectively “Defendants”) to correct the inventorship of U.S. Patent No. 10,608,433 (the 

“’433 Patent”) and to recover damages, injunctive relief, declaratory relief, and other remedies 

for Defendants’ wrongful actions to obtain, misuse, disclose, and claim as their own Plaintiffs’ 

proprietary cryptocurrency mining technology. Plaintiffs further allege as follows: 

1. This case is about the Defendants’ theft of inventions that rightfully belong to 

Plaintiffs. 

2. Plaintiffs developed an energy-efficient cryptocurrency mining system and related 

methods that reduce the inefficiency and environmental impact of energy-expensive mining 

operations by better utilizing available energy resources to increase stability of the energy grid, 

minimize a mining operation’s impact on peak-demand, and also alleviate electricity 

Case 1:21-cv-00534-MN   Document 1   Filed 04/14/21   Page 1 of 21 PageID #: 1
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undersupply and/or oversupply conditions (the “BearBox Technology”). The BearBox 

Technology can be used to mine cryptocurrency, such as Bitcoin. 

3. The Defendants induced the Plaintiffs to disclose the BearBox Technology to 

them under the guise of a possible business deal between Defendants and Plaintiffs to jointly 

commercialize the BearBox Technology. Before disclosing the BearBox Technology to 

Defendants, Plaintiffs obtained assurances of confidentiality from Defendants. 

4. Rather than keeping the BearBox Technology confidential and using it in 

furtherance of a business relationship with Plaintiffs, the Defendants stole the BearBox 

Technology from Plaintiffs by converting and misappropriating it and claiming it as their own. 

Defendants filed a U.S. patent application that wrongfully disclosed the BearBox Technology to 

the U.S. Patent and Trademark Office and ultimately to the public. And by obtaining the ’433 

Patent with claims directed to the BearBox Technology, the Defendants have wrongfully 

obtained a patent covering the BearBox Technology and wrongfully claimed the BearBox 

Technology as their own. 

5. Plaintiffs bring this action to correct the named inventors on the ’433 Patent. The 

inventions claimed in the ’433 Patent are inventions conceived by Storms, founder and president 

of BearBox. 

6. Plaintiff BearBox LLC (“BearBox”) is a limited liability company organized and 

existing under the laws of Louisiana with its principal place of business at 4422 Highway 22, 

Mandeville, Louisiana 70471. 

7. Plaintiff Austin Storms is an individual residing in Mandeville, Louisiana. 
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8. On information and belief, Defendant Lancium is a Delaware limited liability 

company with its principal place of business at 6006 Thomas Rd, Houston, Texas 77041. On 

information and belief, Lancium has a registered agent capable of accepting service in this 

district, Harvard Business Services, Inc. with a place of business at 16192 Coastal Highway, 

Lewes, DE 19958. 

9. On information and belief, Defendant Michael T. McNamara is the Chief 

Executive Officer and a founder of Lancium and resides in Newport Beach, California. 

Defendant McNamara is named as a purported inventor on the face of the ’433 Patent.  

10. On information and belief, Defendant Raymond E. Cline, Jr. is the Chief 

Computing Officer of Lancium and resides in Houston, Texas. Defendant Cline is named as a 

purported inventor on the face of the ’433 Patent. 

11. This is an action seeking correction of the named inventors of a United States 

patent under 35 U.S.C. § 256. As such, this action arises under the laws of the United States. 

12. This Court has exclusive subject matter jurisdiction under 28 U.S.C. §§ 1331 and 

1338(a) because the matter arises under an Act of Congress relating to patents, specifically 35 

U.S.C. § 256. 

13. This Court further has subject matter jurisdiction under 28 U.S.C. §§ 1331 

because the matter arises under the trade secret laws of the United States, 18 U.S.C. § 1836. 

14. The Court has supplemental jurisdiction under 28 U.S.C. § 1367 over all asserted 

claims under state law because those claims are so related to the claims in this action that arise 

under federal law that they form part of the same case or controversy. 
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15. The Court also has jurisdiction pursuant to 28 U.S.C. § 1332, as complete 

diversity of citizenship exists among the parties, and the amount in controversy exceeds $75,000. 

Plaintiff BearBox is a citizen of the State of Louisiana because it is organized under the laws of 

the State of Louisiana and has its principal place of business in the State of Louisiana. Plaintiff 

Storms is a citizen of the State of Louisiana because he resides in the State of Louisiana. In 

contrast, none of the Defendants are citizens of the State of Louisiana. Defendant Lancium is a 

citizen of the States of Delaware and Texas because it is organized under the laws of the State of 

Delaware and has its principal place of business in the State of Texas. Defendant McNamara is a 

citizen of the State of California because he resides in the State of California. Defendant Cline is 

a citizen of the State of Texas because he resides in the State of Texas. Therefore, because the 

Plaintiffs are both citizens of the State of Louisiana (and no other states) for purposes of diversity 

jurisdiction, and none of the Defendants are citizens of the State of Louisiana, complete diversity 

exists among the parties. 

16. This Court has general personal jurisdiction over Lancium because it is organized 

under the laws of the State of Delaware and because it maintains an ongoing presence in this 

District at least through its registered agent.  

17. This Court has specific personal jurisdiction over each of Defendants McNamara 

and Cline at least under Title 6 of the Delaware Code, § 18-109(a). 

18. On information and belief, Defendant McNamara is the Chief Executive Officer 

of Lancium. On information and belief, as the Chief Executive Offer, McNamara participates 

materially in the management of Lancium, has control and/or decision-making authority over 

Lancium, and is a key individual who takes actions on behalf of Lancium. 
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19. McNamara is a necessary or proper party to this action because he has a legal 

interest in the dispute that is separate from the interests of Lancium and because Plaintiffs’ 

claims against him arise out of the same facts and occurrences as the claims against Lancium. 

Accordingly, it serves judicial economy to consider the claims against Lancium and Defendant 

McNamara together. Plaintiffs’ claims against Defendant McNamara arise out of his exercise of 

his powers as Chief Executive Officer of Lancium. 

20. On information and belief, Defendant Cline is the Chief Computing Officer of 

Lancium. On information and belief, as the Chief Computing Officer, Cline participates 

materially in the management of Lancium, has control and/or decision-making authority over 

Lancium, and is a key individual who takes actions on behalf of Lancium.  

21. Cline is a necessary or proper party to this action because he has a legal interest in 

the dispute that is separate from Lancium’s interest and because Plaintiffs’ claims against him 

arise out of the same facts and occurrences as the claim against Lancium. Accordingly, it serves 

judicial economy to consider the claims against Lancium and Defendant Cline together. 

Plaintiffs’ claims against Defendant Cline arise out of his exercise of his powers as Chief 

Computing Officer of Lancium. 

22. The actions of Defendants McNamara and Cline establish sufficient minimum 

contacts with Delaware under Delaware law and the United States Constitution to give this Court 

personal jurisdiction over each of them. 

23. As described below, each Defendant has committed acts giving rise to this action.  
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24. Venue is proper in this District under 28 U.S.C. § 1391(b)(3) because there is no 

district in which an action may otherwise be brought as provided in § 1391(b) and Defendant 

Lancium is subject to the Court’s personal jurisdiction with respect to this action. 

25. As of 2018, the amount of energy required to process computer algorithms to 

mine cryptocurrencies like Bitcoin was three times greater than the energy required to physically 

mine gold. Conventional mining of “copper, gold, platinum, and rare earth oxides are 4, 5, 7, and 

9 megajoules to generate one U.S. dollars,” while “it costs an average of 17 megajoules to mine 

$1 worth of bitcoin.”1 The large amount of energy required to mine cryptocurrencies can make 

such mining financially prohibitive, and even when financially lucrative, the large energy 

requirements make cryptocurrency mining harmful to the global environment, with studies 

showing carbon dioxide emissions from cryptocurrency mining “single-handedly rais[ing] global 

temperatures by 2 degrees by 2023.” Id. 

26. At the same time, some forms of electrical power generation are terribly 

inefficient. When producers of electrical power are unable to quickly adjust their operations in 

response to dynamically changing grid conditions, these producers frequently sell power at low 

or even negative prices until demand and market prices increase. 

27. Because cryptocurrency mining is a computationally demanding process, it 

requires significant energy. As a result, industrial-scale cryptocurrency mining places a large 

                                                 
1 https://www.marketwatch.com/story/mining-bitcoin-is-3-times-more-expensive-than-mining-gold-research-paper-
finds-2018-11-06 
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energy burden on the power grid, driving demand and costs as well as increasing the likelihood 

of grid component failure.  

28. In late 2018 and early 2019, Austin Storms sought to address these problems by 

developing energy-efficient cryptocurrency mining systems and methods that reduce the 

environmental impact of energy-intensive mining operations. Storms conceived of a system that 

better uses available energy resources to increase the stability of the energy grid, minimize a 

mining operation’s impact on peak-demand, and alleviate electricity undersupply and/or 

oversupply conditions, all while decreasing the overall energy costs of the mining operation and 

increasing its profitability.  

29. Austin Storms conceived of and developed the BearBox Technology. Storms is 

the president and founder of BearBox. The BearBox Technology includes hardware and software 

components. Structurally, the BearBox Technology includes a housing for a plurality of miners 

(such as ASICs, graphics cards, or the like) under the direction of a smart controller(s). 

30. The smart controller monitors various external factors, such as current and 

expected energy demand and pricing information, current and expected cryptocurrency pricing, 

and the like. Based on these external factors, the system may determine whether conditions are 

appropriate to mine cryptocurrency and, if so, subsequently mines the cryptocurrency. 

Optionally, the system also includes other components for cooling, air-filtration, and related 

features. 

31. In the BearBox Technology, a controller (such as a power distribution unit, 

network interface, or the like) monitors various external factors, such as current and expected 

energy demand/pricing information, current and expected cryptocurrency pricing, and the like. 

Based on these external factors, the controller(s) determines appropriate times to mine 
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cryptocurrency in accordance with a desired performance strategy (for example, profitability 

thresholds). At the appropriate times, the controller initiates mining, for example, by powering 

on the miners. 

32. In May 2019, Storms attended the Fidelity FCAT Mining Summit in Boston, 

Massachusetts on behalf of BearBox to promote the BearBox Technology and seek potential 

customers for his revolutionary system. 

33. While at the conference, Storms met Defendant McNamara. Defendant 

McNamara showed immediate interest in the BearBox Technology. Under the rouse of a 

potential business relationship, McNamara pumped Storms for details about the BearBox 

Technology over the course of several exchanges, which included conversations, emails, and text 

messages about the BearBox Technology. Storms took McNamara to dinner where McNamara 

continued to pump Storms for details about the BearBox Technology. At all times before and 

during Storms’s disclosure of this information, Storms told McNamara that the BearBox 

Technology was confidential, and Storms relied on McNamara’s good faith assurances that he 

would keep confidential the information he received from Storms about the BearBox 

Technology.  

34. Following the conference, McNamara continued to press Storms for additional 

details about the BearBox Technology via text messaging and email. Again relying on Defendant 

McNamara’s assurances of confidentiality, Storms provided annotated system diagrams, 

component specifications, and modeled data sets to mimic real-world Bitcoin and energy prices. 

Storms included express confidentiality notices in his communications with Defendant 

McNamara.  
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35. After Storms disclosed the BearBox Technology to McNamara, McNamara 

abruptly ended all communications with Storms. 

36. Storms last communicated with McNamara on May 9, 2019 via e-mail, and after 

sending that message, Storms did not hear from McNamara again. 

37. At that time, Storms understood that McNamara was not interested in investing in 

the BearBox Technology. He had no reason to suspect that McNamara would steal the BearBox 

Technology and claim it as his own. 

38. On information and belief, Defendants filed U.S. provisional patent application 

No. 62/927,119 on October 28, 2019, naming Defendants McNamara and Cline as the purported 

sole joint inventors of the inventions disclosed in the application. 

39. In addition to falsely claiming to be the inventors of the inventions disclosed in 

the application, Defendants wrongfully disclosed, without authorization, the confidential 

BearBox Technology to the United States Patent and Trademark Office. 

40. Likewise, on December 4, 2019, Defendants filed U.S. Patent Application Serial 

No. 16/702,931, once again naming Defendants McNamara and Cline as the purported sole joint 

inventors of the inventions disclosed in the application. 

41. The ’433 Patent issued on March 31, 2020 naming Defendants McNamara and 

Cline as the sole purported inventors on the face of the patent. A true and correct copy of the 

’433 Patent is attached hereto as Exhibit A. 

42. The inventions claimed in the ’433 patent encompass the BearBox Technology, 

yet Defendants falsely identified themselves as the inventors of the claimed inventions, when, in 

fact, Storms is the sole inventor of the claimed inventions. 
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43. On information and belief, McNamara and Cline assigned their purported rights in 

the ’433 patent to Lancium. On information and belief, at all times, Lancium was aware that 

McNamara and Cline, both officers of Lancium, were not the rightful inventors of the BearBox 

Technology disclosed in the patent and the inventions claimed in the patent.  

44. Defendants McNamara and Cline each submitted signed declarations falsely 

swearing that they were “an original joint inventor” of the claimed subject matter. A true and 

correct copy of Defendant McNamara’s and Defendant Cline’s declarations are attached as 

Exhibit B. 

45. On August 14, 2020, Lancium filed a lawsuit in the U.S. District Court for the 

Western District of Texas against Layer1 Technologies, Inc. (“Layer1”) asserting that Layer1 

infringes the ’433 patent. That case is captioned Lancium LLC v. Layer1 Technologies, Inc., 

Case No. 6:20-cv-739 (W.D. Texas) (the “Layer1 Lawsuit”). 

46. As part of the Layer1 Lawsuit, Defendants falsely asserted that McNamara and 

Cline are the sole inventors of the inventions claimed in the ’433 patent. 

47. Plaintiffs became aware of Defendants’ wrongful use of the BearBox Technology 

on or about August 17, 2020, when they learned about the Layer1 Lawsuit through a press 

release dated August 14, 2020, posted by Lancium on PRNewswire. That press release is 

available at the following URL: https://www.prnewswire.com/news-releases/controllable-load-

resource-clr-market-leader-lancium-files-patent-infringement-lawsuit-against-layer1-

301112687.html. 

48. Before seeing the August 14, 2020 press release, Plaintiffs were unaware of 

Defendants’ wrongful use of the BearBox Technology and was unaware of the ’433 patent. 
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49. On March 5, 2021, Lancium and Layer1 entered a Stipulation to Dismiss with 

Prejudice in the Layer1 Lawsuit. According to the stipulation, the parties had entered a 

Settlement Agreement to resolve the Layer1 Lawsuit. 

50. According to a press release issued by Lancium on March 8, 2021, Lancium and 

Layer 1 “have entered into a mutually beneficial partnership. Layer1 has licensed Lancium’s 

intellectual property and Lancium will provide Smart Response™ software and services to 

Layer1.” The press release is available at the following URL: https://www.prnewswire.com/ 

news-releases/lancium-and-layer1-settle-patent-infringement-suit-301242602.html 

51. On information and belief, as part of the Settlement Agreement between Lancium 

and Layer1 to settle the Layer1 Lawsuit, Lancium received and continues to receive valuable 

consideration from Layer1, all of which rightly belongs to Plaintiffs, the rightful owners of the 

inventions claimed in the ’433 Patent. 

52. Plaintiffs incorporate the above paragraphs by reference. 

53. Storms is the sole inventor of the subject matter claimed in the ’433 Patent. 

54. Through omission, inadvertence, and/or error, Storms was not listed as an 

inventor on the ’433 patent and the currently listed inventors on the ’433 patent were improperly 

listed. The omission, inadvertence, and/or error occurred without any deceptive intent on the part 

of Storms or BearBox. 

55. Unless Defendants Lancium, McNamara, and Cline are enjoined from asserting 

that McNamara and Cline are the sole inventors of the ’433 Patent in violation of U.S. federal 

patent laws, Plaintiffs will suffer irreparable injury. Plaintiffs have no adequate remedy at law. 
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56. Plaintiffs incorporates the above paragraphs by reference. 

57. In the alternative, Storms is a joint inventor of the subject matter claimed in the 

’433 Patent and should be added to the individuals currently named as inventors on the ’433 

Patent. 

58. Through omission, inadvertence, and/or error, Storms was not listed as an 

inventor on the ’433 patent and the currently listed inventors on the ’433 patent were improperly 

listed. The omission, inadvertence, and/or error occurred without any deceptive intent on the part 

of Storms. 

59. Unless Defendants Lancium, McNamara, and Cline are enjoined from asserting 

that McNamara and Cline are the sole inventors of the ’433 Patent in violation of U.S. federal 

patent laws, Plaintiffs will suffer irreparable injury. Plaintiffs have no adequate remedy at law. 

60. Plaintiffs incorporates the above paragraphs by reference. 

61. Austin Storms, in his capacity as founder and President of BearBox, conceived, 

developed, and reduced to practice the BearBox Technology. Plaintiffs own the BearBox 

Technology, related know-how, and related intellectual property. Plaintiffs owned this property 

during all relevant time periods in this suit. Information on the BearBox Technology was 

provided to Defendants solely for the purposes of evaluation for a potential business relationship 

and under strict confidentiality obligations. 
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62. Defendants assumed dominion and control over the BearBox Technology by 

claiming it as their own in the ’433 patent. Through their wrongful conduct in obtaining the ’433 

Patent and claiming the BearBox Technology as their own, the Defendants have wrongfully 

obtained the purported ability to exclude Plaintiffs and others from using the BearBox 

Technology. This constitutes unauthorized and unlawful conversion by Defendants. 

63. As a result of Defendants’ wrongful actions, Plaintiffs will suffer imminent and 

irreparable damages in an amount to be proven at trial. In particular, Plaintiffs have been 

damaged by losing valuable intellectual property from which Plaintiffs would have derived 

substantial revenue via licensing and/or selling patented products. 

64. Plaintiffs incorporate the above paragraphs by reference. 

65. Plaintiffs conferred a benefit on Defendants by providing them valuable 

intellectual property about cryptocurrency mining systems and related confidential information 

and materials under the boundaries of a potential collaboration between BearBox and Lancium. 

66. Defendants accepted that cryptocurrency mining intellectual property and, indeed, 

continuously asked Storms to provide more information and materials, having recognized the 

benefit that Defendants received by having access to the BearBox Technology. 

67. Defendants accepted and retained the BearBox Technology, and used it to their 

own advantage, at Plaintiffs’ expense. 

68. Defendants have been and continue to be unjustly enriched by profiting from their 

wrongful conduct. In particular, Defendants have unlawfully used Plaintiffs’ property by 

asserting inventorship over the BearBox Technology, and deriving an unjust benefit from 
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exploiting Storms’s cryptocurrency mining inventions. It would be inequitable for Defendants to 

retain these benefits under these circumstances. 

69. Plaintiffs have incurred, and continue to incur, detriment in the form of loss of 

money and property as a result of Defendants’ wrongful use of Plaintiffs’ intellectual property, 

including the right to any patent based on their own intellectual property and any royalties 

derived from that intellectual property. The intellectual property, including the right to any 

patents based on Plaintiffs’ intellectual property and to any patent documents (including 

assignment documents), U.S. and foreign, are unique and there is no adequate remedy at law. 

70. The harm to Plaintiffs is continuous, substantial, and irreparable. 

71. Plaintiffs incorporate the above paragraphs by reference. 

72. At all relevant times, Plaintiffs and Defendants were engaged in interstate 

commerce. For example, Plaintiffs and Defendants are engaged in trade and business, developing 

and testing, among other things, cryptocurrency mining systems and related methods in interstate 

commerce throughout the United States. 

73. In the course of the interactions between Austin Storms and Defendants, 

Defendants obtained confidential information about the BearBox Technology relating to 

cryptocurrency mining systems and related methods from Plaintiff. The confidential information 

included detailed technical information about the BearBox Technology. Such information 

constitutes trade secrets of substantial economic value. This confidential technical information 

was not known to the public or to other persons who can obtain economic value from its 
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disclosure or use. This information constituted a trade secret under the Defend Trade Secrets Act, 

18 U.S.C. §§ 1836. 

74. Defendants knew the technical information they received from Austin Storms 

about the BearBox Technology was confidential, as Storms specifically informed Defendant 

McNamara that the information given to him was to be held in confidence, for internal use only, 

and was not to be used for any other purpose beyond those necessary to carry out an evaluation 

in advance of a potential business relationship. Plaintiffs took reasonable steps to preserve 

secrecy via these explicit guidelines regarding confidentiality and by limiting the number of 

collaborators that Plaintiffs allowed to access this information. Plaintiffs also had systems in 

place to maintain confidentiality with respect to third parties, by, for example, limiting access to 

its offices and computers. 

75. Defendants’ inclusion of Plaintiffs’ confidential technical information in the ’433 

patent constituted a misappropriation of Plaintiffs’ trade secrets. Defendants acquired the 

confidential information under circumstances giving rise to a duty to maintain the secrecy of the 

trade secret or limit the use of the trade secret. 

76. Defendants’ inclusion of Plaintiffs’ confidential technical information in the ’433 

patent was an unauthorized disclosure in breach of Defendants’ agreement to maintain the 

secrecy of this information or otherwise limit its use. As recently as December 4, 2019, 

Defendants have wrongly sworn that Plaintiffs’ confidential technical information is their own 

by declaring to the United States Patent and Trademark Office that they were the original and 

joint inventors of the inventions claimed in the ’433 patent. Even ignoring that Defendants have 

improperly claimed this information as their own, through their public filings Defendants have 

disclosed the confidential technical information without the express or implied consent of 
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Plaintiffs. The acts of taking Plaintiffs’ confidential information, claiming it as Defendants’ own, 

and submitting it in public filings were improper means in breach of a confidential relationship. 

Further, Defendant McNamara agreed to abide by Plaintiffs’ confidentiality terms, only to 

violate these terms in secret. Defendant McNamara’s deception led to Storms continuing to 

disclose confidential information to Defendants.  

77. As a result of Defendants’ misappropriation of Plaintiffs’ trade secrets, Plaintiffs’ 

have suffered and will suffer damages in an amount to be proven at trial including, but not 

limited to, damages for actual loss caused by the misappropriation of the trade secrets, damages 

for any unjust enrichment caused by the misappropriation of the trade secrets, and/or damages 

caused by the misappropriation measured by imposition of liability for a reasonable royalty for 

the Defendants’ unauthorized disclosure or use of the trade secrets. 

78. The Defendants willfully and maliciously misappropriated the Plaintiffs’ trade 

secrets, and Plaintiffs are therefore entitled to an award of exemplary damages and an award of 

reasonable attorney’s fees under 18 U.S.C. § 1836(b)(3)(C), (D). 

79. Plaintiffs incorporate the above paragraphs by reference. 

80. At all relevant times, Plaintiffs and Defendants were engaged in trade or 

commerce within the meaning of Texas Civil Practice and Remedies c. § 134A, the Texas 

Uniform Trade Secrets Act. For example, Plaintiffs and Defendants are engaged in trade and 

business, developing and testing, among other things, cryptocurrency mining systems and related 

methods. 
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81. In the course of the interactions between Austin Storms and Defendants, 

Defendants obtained confidential information about the BearBox Technology relating to 

cryptocurrency mining systems and related methods from Plaintiff. The confidential information 

included detailed technical information about the BearBox Technology. Such information 

constitutes trade secrets of substantial economic value. This confidential technical information 

was not known to the public or to other persons who can obtain economic value from its 

disclosure or use. This information constituted a trade secret. 

82. Defendants knew the technical information they received from Austin Storms 

about the BearBox Technology was confidential, as Storms specifically informed Defendant 

McNamara that the information given to him was to be held in confidence, for internal use only, 

and was not to be used for any other purpose beyond those necessary to carry out an evaluation 

in advance of a potential business relationship. Plaintiffs took reasonable steps to preserve 

secrecy via these explicit guidelines regarding confidentiality and by limiting the number of 

collaborators that Plaintiffs allowed to access this information. Plaintiffs also had systems in 

place to maintain confidentiality with respect to third parties, by, for example, limiting access to 

its offices and computers. 

83. Defendants’ inclusion of Plaintiffs’ confidential technical information in the ’433 

patent constituted a misappropriation of Plaintiffs’ trade secrets. Defendants acquired the 

confidential information under circumstances giving rise to a duty to maintain the secrecy of the 

trade secret or limit the use of the trade secret. 

84. Defendants’ inclusion of Plaintiffs’ confidential technical information in the ’433 

patent was an unauthorized disclosure in breach of Defendants’ agreement to maintain the 

secrecy of this information or otherwise limit its use. As recently as December 4, 2019, 
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Defendants have wrongly sworn that Plaintiffs’ confidential technical information is their own 

by declaring to the United States Patent and Trademark Office that they were the original and 

joint inventors of the inventions claimed in the ’433 patent. Even ignoring that Defendants have 

improperly claimed this information as their own, through their public filings Defendants have 

disclosed the confidential technical information without the express or implied consent of 

Plaintiffs. The acts of taking Plaintiffs’ confidential information, claiming it as Defendants’ own, 

and submitting it in public filings were improper means in breach of a confidential relationship. 

Further, Defendant McNamara agreed to abide by Plaintiffs’ confidentiality terms, only to 

violate these terms in secret. Defendant McNamara’s deception led to Storms continuing to 

disclose confidential information to Defendants.  

85. As a result of the misappropriation of Plaintiffs’ trade secrets and intended 

immediate use by the Defendants, Plaintiffs’ have suffered and will suffer damages in an amount 

to be proven at trial. 

86. Plaintiffs incorporate the above paragraphs by reference. 

87. In connection with the potential work involving cryptocurrency mining systems 

and related methods, Storms told Defendant McNamara that the cryptocurrency mining systems 

and related methods were proprietary to Plaintiffs and not to be used or shared outside of 

Lancium. Defendant McNamara gave his word that he would abide by this confidentiality. On 

information and belief, Defendant McNamara agreed to keep the BearBox Technology 

confidential despite later recklessly incorporating the BearBox Technology into his own patent 

applications and swearing, as recently as December 4, 2019, that he is an inventor of the 
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BearBox Technology. Storms relied on Defendant McNamara’s assurances of confidentiality and 

continued to share details about the BearBox Technology with Defendants. 

88. If Plaintiffs had known that Defendants would secretly incorporate the BearBox 

Technology into Defendants’ own patent applications to claim them as Defendants’ intellectual 

property, Plaintiffs would not have continued working with and sharing intellectual property 

with Defendants.  

89. Plaintiffs suffered a pecuniary loss based on this reliance including the loss of 

potential patent rights, and the costs of Plaintiffs’ know-how converted under the guise of a 

potential business relationship.  

90. Under Rule 38(b) of the Federal Rules of Civil Procedure, Plaintiffs respectfully 

demand a trial by jury on all issues so triable. 

WHEREFORE, BearBox respectfully requests the following relief: 

A. An order that the Director of the United States Patent and Trademark Office 

correct the inventorship of the ’433 Patent to name Austin Storms as the sole inventor, or, in the 

alternative, as a joint inventor to one or both of the individuals currently listed as inventors on 

the ’433 Patent; 

B. Alternatively, an order that Defendants sign the requisite documents to correct 

inventorship of the ’433 Patent to name Austin Storms as the sole inventor, or, in the alternative, 

as a joint inventor to one or both of the individuals currently listed as inventors on the ’433 

Patent; 
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C. A declaration that Austin Storms is the sole inventor, or, in the alternative, is a 

joint inventor to one or both of the individuals currently listed as inventors on the ’433 Patent;  

D. A preliminary and a permanent injunction enjoining Defendants Lancium, 

McNamara, and Cline from asserting that McNamara or Cline are inventors of the ’433 Patent in 

violation of the United States federal patent laws; 

E. An order that Defendants immediately transfer to Plaintiffs all right, title, and 

interest in all information, patent applications, patents, technology, products, and other materials 

in the possession, custody, or control of Defendants that wrongfully constitute, contain, were 

based on, and/or derived in whole or in part from the use of Plaintiffs’ intellectual property; 

F. An order for a constructive trust over all information, patent applications, patents, 

technology, products, and other materials in the possession, custody, or control of Defendants 

that wrongfully constitute, contain, were based on, and/or derived in whole or in part from the 

use of Plaintiffs’ intellectual property;   

G. Financial relief including damages, consequential damages, disgorgement of 

Defendants’ ill-gotten profits, Defendants’ unjust enrichment, restitution, reasonable royalty 

damages, lost profits damages, reliance damages, and/or all other appropriate financial relief, all 

in an amount to be determined at trial, with interest;  

H. An award of the amount by which Defendants have been unjustly enriched by 

their actions set forth in this Complaint and their purported ownership of patents covering 

Plaintiffs’ intellectual property; 

I. An award of exemplary, enhanced, and/or punitive damages as permitted by law, 

including under 18 U.S.C. § 1836(b)(3)(C) and Texas Business and Commerce Code § 17E; 
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J. A finding that this is an exceptional case warranting imposition of attorney fees 

against Defendants and an award to Plaintiffs of its reasonable costs and attorney fees incurred in 

bringing this action pursuant to 35 U.S.C. § 285; 

K. An award of reasonable attorney’s fees under 18 U.S.C. § 1836(b)(3)(D); and 

L. An award of such further relief at law or in equity, such as preliminary and/or 

permanent injunctive relief, as the Court deems just and proper. 

 

Of Counsel: 

Benjamin T. Horton 
John R. Labbe  
Raymond R. Ricordati, III 
MARSHALL, GERSTEIN & BORUN LLP 
233 South Wacker Drive 
6300 Willis Tower 
Chicago, IL 60606-6357 
(312) 474-6300 
 

Dated:  April 14, 2021 

ASHBY & GEDDES 

/s/ Andrew C. Mayo 
_____________________________
Andrew C. Mayo (#5207) 
500 Delaware Avenue, 8th Floor 
P.O. Box 1150 
Wilmington, DE  19899 
(302) 654-1888 
amayo@ashbygeddes.com 
 
Attorneys for Plaintiffs  
BearBox LLC and Austin Storms 

 

Case 1:21-cv-00534-MN   Document 1   Filed 04/14/21   Page 21 of 21 PageID #: 21

Appx212

Case: 23-1922      Document: 32-2     Page: 34     Filed: 12/20/2023



Case 1:21-cv-00534-MN   Document 1-1   Filed 04/14/21   Page 1 of 50 PageID #: 22

Appx213

Case: 23-1922      Document: 32-2     Page: 35     Filed: 12/20/2023



Case 1:21-cv-00534-MN   Document 1-1   Filed 04/14/21   Page 2 of 50 PageID #: 23

Appx214

c12) United States Patent 

McNamara et al. 

(54) METHODS AND SYSTEMS FOR ADJUSTING 
POWER CONSUMPTION BASED ON A 
FIXED-DURATION POWER OPTION 
AGREEMENT 

(71) Applicant: 

(72) Inventors: 

(73) Assignee: 

( *) Notice: 

Lancium LLC, Houston, TX (US) 

Michael T. McNamara, Newport 
Beach, CA (US); Raymond E. Cline, 
Jr .. Houston, TX (US) 

Lancium LLC, Houston, TX (US) 

Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C. I 54(b) by O days. 

(21) Appl. No.: 16/702,931 

(22) Filed: Dec. 4, 2019 

(60) 

(51) 

(52) 

(58) 

(56) 

Related U.S. Application Data 

Provisional application No. 62/927 J 19. filed on Oct. 
28, 2019. 

Int. Cl. 
H02J 3/14 
H02J 3/00 
G06F 1/3203 
U.S. Cl. 
CPC ............ .. 

(2006.01) 
(2006.01) 
(2019.01 ) 

H02J 3114 (2013.01); O06F 113203 
(2013.01); 1102.l 31008 (2013.01) 

Field of Classification Search 
CPC ............ H02J 3/14; H02J 3/008; G06F 1/3203 
See application file for complete search history. 

References Cited 

U.S. PATENT DOCUMENTS 

6,288,456 BI 9/200 I Cratty 
6,633,823 B2 I0/2003 Bartone et al. 

··,//. 

1 

1 

I 1111111111111111 1111111111 1111111111 111111111111111 IIIII IIIIII IIII 11111111 
US010608433B1 

(IO) Patent No.: US 10,608,433 Bl 
(45) Date of Patent: Mar. 31, 2020 

CN 
KR 
WO 

7,143,300 B2 11/2006 Potter et al. 
7.647,516 82 1/2010 Ranganathan et al. 

(Continued) 

FOREIGN PATENT DOCUMENTS 

103163904 A 
20090012523 A 
20 15199629 Al 

6/2013 
2/2009 

12/2015 

OTHER PUBLlCATIONS 

Bird el al., "Wind and Solar Energy Cur1ailmen1: Experience a.ad 
Practices in the United States," National Renewable Energy Lab 
(NREL), Technical Report NRELrrP-6A20-60983, Mas. 2014, 58 
pages. 

(Continued) 

Primary Examiner - Christopher E. Everett 
(74) Attorney, Agent, or Firm - McDom1ell Boehncn 
Hulbert & Berghoff LLP 

(57) ABSTRACT 

Examples relate to adjusting load power consumption based 
on a power option agreement. A computing system may 
receive power option data that is based on a power option 
agrt--ement and specify minimum power thresholds associ­
ated with time intervals. The computing system may deter­
mine a performance strategy for a load (e.g., set of comput­
ing systems) based on a combination of the power option 
data and one or more monitored conditions. The perfor­
mance strategy may specify a power consumption target for 
tbe load for each time interval sucb that each power con­
sumption target is equal to or greater than the minimum 
power threshold associated with each time interval. The 
computing system may provide instmctions the set of com­
puting systems to perfonu one or more computational opera­
tions based on tbc perfonnance strategy. 

20 Claims, 16 Drawing Sheets 

5 -t,,~ .................. ~......, ...... _,.,. 

l■lllillilliRllli 1202 

0 4 8 12 16 20 24 TIME {H) 

Case: 23-1922      Document: 32-2     Page: 36     Filed: 12/20/2023



Case 1:21-cv-00534-MN   Document 1-1   Filed 04/14/21   Page 3 of 50 PageID #: 24

Appx215

(56) References Cited 

US 10,608,433 Bl 
Page 2 

7/2016 McNamara et al. 
7/2016 Argento 

U.S. PATENT DOCUMENTS 

2016/0198656 Al 
2016/0212954 Al 
2016/0324077 Al 
20 I 7/0023969 A I 
2017/0104336 Al 
20 17/0261949 Al 
2018/0144414 Al 
20 l 8/0202825 Al 
2018/0240112 Al 
20 l 8/0366978 Al 
20 18/0367320 A I 
2019/0052094 Al 
2019/0168630 Al 
2019/0258307 Al 
2019/0280521 Al 
2019/0318327 Al 
2019/0324820 Al 

11/20 I 6 F rantzen ct al. 
1/2017 Shows ct al. 
4/2017 Elbsat el al. 
9/2017 T-lotlinann et al . 
5/2018 Lee et al. 
7/2018 You et al. 
8/2018 Castinado et al. 

12/20 I 8 Matan et al. 

7,702,931 B2 4/2010 
7,779,276 B2 8/2010 
7,861, 102 Bl 12/2010 
7,921,315 B2 4/20 11 
7 ,970,561 B2 6/2011 
8,001,403 B2 8/20 11 
8,006,108 B2 8/2011 
8,214,843 B2 7/2012 
8,374,928 B2 2/2013 
8,447,993 B2 5/20.13 
8,571,820 B2 1012013 
8,627,123 B2 1/2014 
8,700,929 Bl* 412014 

8,789,061 B2 7/20 14 
8,799,690 B2 8/2014 
9,003,211 B2 4/2015 
9,003,216 B2 4/2015 
9 ,026,8.14 B2 5120 15 
9,207,993 B2 12/20 15 
9,218,035 B2 12/2015 
9,552,234 B2 1/2017 

10,367,353 Bl 7/2019 
10,367,535 B2 7/2019 
10,444,818 Bl 10/2019 
10,452, 127 Bl 10/20 19 
10,497,072 B2 12/20 19 

2002/0072868 Al 6/2002 
2003/0074464 Al 4/2003 
2005/0203761 A I * 9/2005 

2006/0161765 Al 7/2006 
2008/0030078 Al 2/2008 
2008/0094797 Al 4/2008 
2009/0055665 A I 2/2009 
2009/00706 1 I Al* 3/2009 

2009/0089595 Al" 4/2009 

2010/0211810 Al 8/2010 
2010/0328849 Al 12/2010 
20 11/0072289 A J 3/20 11 
2012/0000121 Al 1/2012 
2012/0072745 Al 3/20 12 
2012/0300524 Al 11/2012 
2012/0324259 Al 12/2012 
2013/0006401 Al 1/2013 
2013/0063991 Al 3/2013 
2013/0086404 Al* 4/2013 

2013/0187464 Al 7/2013 
2013/0227139 Al 8/2013 
2013/0306276 Al 11/2013 
2014/0137468 Al 5/2014 
2014/0379156 Al 12/2014 
2015/012 1113 Al 4/2015 
2015/01557 12 Al 6/2015 
2015/0229227 Al 8/2015 
2015/02774 10 Al 10/2015 
20 I 5/0278968 Al 10/2015 
2016/0170469 Al 6/2016 
2016/0172900 Al 6/2016 
2016/0187906 Al* 6/2016 

Goodn11n et al. 
Bolan et al. 
Ranganathan el al. 
Langgood et al. 
Pfeiffer 
Hamilton et al. 
Brey et al. 
Boss ct al. 
Gopi seuy el al. 
Greene et al. 
Pfeiffer 
Jain et al. 
Weber ......... . .. G06F 30/13 

713/310 
Pavel el it!. 
Dawson et al. 
Pfeiffer 
Sankar ct al. 
Ai,sheim et al. 
JaiJt 
Li et al. 
Boldyrev et al. 
McNamara ct al. 
Corse et al. 
McNamara ct al. 
McNamara el al. 
Hooshmand er al. 
Bartone et al. 
Bohrer et al. 
Barr ••••• •••• ••••••••••• ... .. G06F 1/26 

713/320 
Cromer et al. 
Whitted ct al. 
Coglitore et al. 
Maglione et al. 
Bower, III ..... ....... G06F 1/3203 

713/322 
Brey ..................... G06F 1/3203 

713/300 
Zacho 
Ewing et al. 
Kato 
Swann 
Ahluwalia et al. 
Fornagc ct al. 
Aasheim el al. 
Shan 
Xiao el al. 
Sankar ........ G06F 1/305 

713/324 
Smith et al. 
S11ffiing 
Duchesneau 
Ching 
Kamel et al. 
Ramamurthy et al. 
Mondal 
Aeloiza et al. 
Gupta et al. 
Steven et al. 
Sehgal et al. 
Welch, Jr. 
Bodas ......... G05B 15/02 

700/287 

12/2018 Montalvo 
2/2019 Pmsvvsv et al. 
6/2019 Mrlik et al. 
8/2019 Shitikh et al. 
9/20 l 9 Lundstrom et al. 

10/2019 Sowell et al. 
J 0/20 l 9 Krishnan et al. 

OTHER PUBLICATIONS 

EPEX Spol, .. How They Occur, What They Mean," hnps://www. 
epe.xspot.co1n/en/co1npru1y-infolbasics_of_1.he_power_market/negative_ 
prices, 2018, 2 pages. 
Final OfliceAcl.ion dated Oct. I, 2019 for U.S. Appl. No. 16/ 175,246, 
filed Oct. 30, 2018, 18 pages. 
Ghamkhari et al., "Optimal integration of Renewable Energy Resom·ces 
in Data Cenlers with Behind-the-Meter Renewable Generator," 
Department of Electrical and Computer £ngU1ecring Texas Tech 
University, 2012, pp. 3340-3444. 
International Search Report and Wrillen Opinion of PCT Applica­
lion No. PCT/US2018/0 17955, dated Apr. 30, 2018, 22 pages. 
international Search Report and Written Opinion of PCT Applica­
tion No. PCT/US2018/0l 7950. dated May 31, 2018, 15 pages. 
Non-Final Office Act ion daled Dec. 5. 2019 for U.S. Appl. No. 
16/529,360, filed Aug. I, 20 J 9, 72 pages. 
Non-Final Office Action dated Dec. 10, 2019 for U.S. Appl. No. 
16/596, 190, filed Oct. 8, 2019, 72 pages. 
Non-Final Office Action elated Nov. 14, 2019 for U.S. Appl. No. 
16/132,098, filed Sep. 14, 2018, 25 pages. 
Non-Final Office Action dated Nov. 21, 2019 for U.S. Appl. No. 
16/529,402, filed Aug. I, 2019, 57 pages. 
Non-Final Office Action elated Dec. 11 , 2019 on for U.S. Appl. No. 
16/132,062, filed Sep. 14, 2018, 17 pages. 
Non-Final Office Action dated Dec. 10, 2019 for U.S. Appl. No. 
16/528,348, filed Oct. 8. 2019, 33 pages. 
Notice of Allowance dated Apr. 2, 2019, for U.S. Appl. No. 
16/175,335, filed Oct. 30, 2018, 12 pages. 
Notice of Allowance dated Aug. 15, 2019, for U.S. Appl. No. 
16/175,146, filed Oct. 30, 2018, 17 pages. 
Notice of Allowance dated Jul. 29, 2019, for U.S. Appl. No. 
16/245,532, 6led Jan. JI. 2019, 13 pages. 
Rahimi. Farrokh, "Using a Transactive Energy Framework," fEEE 
Electrification Magazine, Dec. 2016, pp. 23-29. 
Soluna., "Powering lbe Block Chain," Aug. 20 18, version I.I , 29 
pages. 
Wilson, Joseph Nathanael, "A Utility-Scale Deployment Project of 
Behind-the-Meler Energy Storage for Use in Ancillary Services, 
Energy Resiliency, Grid lnfrastmcture Investment Deferment, and 
Demand-Response integration," Pott land State University, 20 I 6, 
154 pages. 

* cited by examiner 

Case: 23-1922      Document: 32-2     Page: 37     Filed: 12/20/2023



Case 1:21-cv-00534-MN   Document 1-1   Filed 04/14/21   Page 4 of 50 PageID #: 25

Appx216

U.S. Patent 

GENERATION 

. ______ 102--~ _____ _ 

102a·; 
y 

''· 102e '--· 102i 

-. 102f \~ 102j 

102c··" .,, 

+ ~ 
'············1·0~29········1·02k•·) 

102d-, .,, 

, ---~---- , 
: 102h 1021 _,,.-
' I 
I 
L-------------- - ---

Mar.31 ,2020 Sheet 1 of 16 US 10,608,433 Bl 

103e ·,/ 

103f . ./ 

103g ··j 

TRANSMISSION 

I l 
I l 

l 
I 
J 
J 
J 
I 
I 

11 

11 , , , , , , , , 
I J 
It 
It 
1, 
I l 
I 
I 
I 
I 
I 
I 
I 
I 
11 
11 , , 

I J 
! I 
1, 
; I 

::-. 
1, , , 
: I 
: I , , 
I I 
: I 
' 1 
: J 
! I 

I 
I 
I 
I 
I 
I 
I 

\ 

"~1osb 

~~' '~ l _. ~-~ J I l.J.. l J I 
~ I 1 1 

1 1 iJ l 1 

DISTRIBUTION 

.,('"- 106a 

"--106f 

✓- 106b 

; •• 106c 
► 

! I t l 
I I I l I 
; I 1 1 
I l 1 1 

· ! I I I I 103h -✓ • , 1 , - , 
I I I I I l I 
I j 11 t i ,-.....--~ I 
I 11~ : I I I t 
I I l I I I if t 

L ----------- 11 ------- : L--------------- ' 1 --------------- I 

PRIOR ART 
FIGURE 1 

Case: 23-1922      Document: 32-2     Page: 38     Filed: 12/20/2023



Case 1:21-cv-00534-MN   Document 1-1   Filed 04/14/21   Page 5 of 50 PageID #: 26

Appx217

G
E

N
E

R
A

T
IO

N
 

T
R

A
N

S
M

IS
S

IO
N

 
D

IS
TR

IB
U

TI
O

N
 

__
_ 1

02
 •

 L _
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
 , 

1 _
_

 1
03

 ·~
 _

__
_

__
__

 , 
_ 

10
4 _

 '\ 
__

__
__

 1
05

 _)
 _

 _ _
 _ _

 
_ _

__
 1 Q

6 
·, 

__
_

__
__

__
__

__
__

_ ,
 

I 
21

0 
-, 

' 
I 

I 
I 

I 
I 

I 
\ 

I 
I

~ 
....

 ~
 

l
t 

1
1

 
I 

I 
I 

~
•

1
1 

1
I
 

I 
I 

I 
I 

I 
I 

I 

: 
PO

W
ER

 G
EN

ER
AT

IO
N

 E
Q

U
IP

M
EN

T 
: 

: 
: :

 
: 

: 
1 

1 
1 

I
• 

I 
1 

'
'
-
-
-
~

-
~

-
-
-
~

-
-
-
-
-
-
-
-
-
-
'
 

l 
I 

Is
 

I 
I 

I 
1

1 
25

3 
I 

1
1 

I 
J 

:2
30

A 
l 

25
0,

 
_

..
 

1
: 

,
-
-

25
2-

-"
 

: 
: :

 
: 

: 
1 

\
._

 
~3

08
 

/ 
21

4 
21

3 
1

1 
.11

 
25

3A
:·

 ..
 , 

\ 
: 

: :
 

l 
: 

✓
' 2

06
 

.
/
 

/ 
i•

 
: 

: 
;
,
 

: 
I 

I 
, 

25
4 

I 
I 

/
•
 2

56
 

' 
! 

1
1 

,_
._

_
_

_
_

,_
, 

':.
1'

 
I 

IJ
 __ 

/ 
I 

l 

.1
 

: :
 

: 
T

 
1 

t 
1

1 
1

1 
I
t
 

I
t
 

I
t
 

f 
1

1 
I 

! 
1 

I 

-
-
'-

-
-
-
-
"
-
+

-
-
-
"
~

-
'-

'-
+

-
-
-
'-

+
-
-
,
-
-

' 
I 

I 

.r 
24

0A
) 

__
 / 

: 
; 

1 

'
•
 

~ 
I 

20
3,

/ 
I 

~
-
-
-
-
~

-
~

•
! 

G
EN

. S
TA

TI
O

N 
: l 

2
4
0
B
✓-

It
 

j 
l: 

20
5'

 
, ,

 
, ,

 
, ,

 
1

, 

~
 

C
O

N
TR

O
L 

SY
ST

EM
 

: :
 

! 
~

-
-
~

-
-
-
-
r
-
'
'
 l,

. 
_ 
-
-
-
-
-
·
 

20
2·

')'1
 

1 
J 

I 
I 

1 
'~

 
:: 

::
 

; 
l "

--
21

6B
 J

 2
16

C
 --

-t··
· 

: 
P

O
I 

: 
24

2A
· 

21
6

_. 
: 

--
--

--
--

--
--

--
--

--
-

--
--

--
--

--
--

--
--

--
~-

' 

4 
EN

ER
G

Y 
I 

24
28

 .. 
21

8 
ST

O
RA

G
E 

/.
 2

20
 

22
0A

,~
 

'--

FL
EX

IB
LE

 
\ 

--
. 24

2 
·2

18
 

D
AT

AC
EN

TE
R

 
..

.-
; 

22
08

,/ 
. ,,

. 2
20

 
22

0A
-.

" \ 
FL

EX
IB

LE
 

L
L

 
D

AT
AC

EN
TE

R
 r

~
 ;

 
22

08
./ 

/ 
22

0 
22

0A
,.

 
'·· 

\ 
20

6A
) 

),
)"

 
20

6A
 

FL
EX

IB
LE

 
\ 

D
AT

AC
EN

TE
R

 
..

.-
7 

22
0B

., 
, 2

56
B 

-
-
-
-
=

~
~

~
=

__:
,.'!:

:: 
/ 

i •
 20

6A
 

~
 

-
-

· 
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
I 

S
TE

P
 D

O
W

N
: 

..
-

I L
 _

_
_

 _
 

FI
G

UR
E 

2 

,,. 
20

6A
 

/ 
,,-

26
2 

I 
/ 

I 
• 

::J
 RE

M
O

TE
 M

AS
TE

R
 

)'
 

C
O

N
TR

O
L 

SY
ST

EM
 

20
6A

 
,,..

 2
60

 
I 

TR
AD

IT
IO

N
AL

 
D

AT
AC

EN
TE

R
 

-
26

0 
L

 

TR
AD

IT
IO

N
AL

 
D

AT
AC

EN
TE

R
 

/'
 2

60
 

TR
AD

IT
IO

N
AL

 
D

AT
AC

EN
TE

R
 

d
 

• l'J
l 

. 1-d
 

~
 
~
 

~
 =
 

~
 

~
 

I»
 

:'I
 

w
 .... 

~
 N
 

0 N
 

0 ,;J
'J :::
r 

('
!)

 
('

!)
 .... N
 

0 .... i-
' 

Q
"I

 

0 en
 

),
-,

l 

0 °' 0 0
0

 
~
 

w
 

w
 

Cd
 .... 

Case: 23-1922      Document: 32-2     Page: 39     Filed: 12/20/2023



Case 1:21-cv-00534-MN   Document 1-1   Filed 04/14/21   Page 6 of 50 PageID #: 27

Appx218

30
2 

PR
O

C
ES

SO
R

 30
6 

C
O

M
M

U
N

IC
AT

IO
N

 
IN

TE
R

FA
C

E 

31
0 

O
PE

R
AT

IO
N

S 
AN

D
 

EN
VI

R
O

N
M

EN
T 

AN
AL

YS
IS

 M
O

D
U

LE
 

~
 

31
4 

30
0 

30
4 

D
AT

A 
ST

O
R

AG
E 

U
N

IT
 

30
8 

U
SE

R
 IN

TE
R

FA
C

E 31
2 

Q
U

EU
E 

SY
ST

EM
 

R
EM

O
TE

 M
AS

TE
R

 C
O

N
TR

O
L 

SY
ST

EM
 

FI
G

UR
E 

3 

d • l'J
). . 1-d
 

~
 
~
 

~
 =
 

~
 

~
 

I»
 

:'I
 

w
 .... 

~
 N
 

0 N
 

0 ,;J
J :::
r 

('
!)

 
('

!)
 .... w
 

0 .... i-
' 

Q
"I

 

0 en
 

),
-,

l 

0 °' 0 0
0

 
~
 

w
 

w
 

Cd
 .... 

Case: 23-1922      Document: 32-2     Page: 40     Filed: 12/20/2023



Case 1:21-cv-00534-MN   Document 1-1   Filed 04/14/21   Page 7 of 50 PageID #: 28

Appx219

40
0 

r 
40

1 

PO
W

ER
 G

EN
ER

AT
IO

N
 

EQ
U

IP
M

EN
T 

-· 
r 

40
8 

r 
40

2 
C

O
M

M
U

N
IC

AT
IO

N
 

IN
TE

R
FA

C
E 

PO
W

ER
 

TR
AN

SF
O

R
M

AT
IO

N
 
-

EQ
U

IP
M

EN
T 

/ 
41

0 

r 
40

4 
U

SE
R

 IN
TE

R
FA

C
E 

G
R

ID
 IN

TE
R

FA
C

E 
~
 

r 
41

4 

1
40

6 
C

O
N

TR
O

L 
SY

ST
EM

 

BE
H

IN
D

-T
H

E-
M

ET
ER

 
IN

TE
R

FA
C

E 
~
 

~
 

41
2 

G
EN

ER
AT

IO
N

 S
TA

TI
O

N
 

FI
G

UR
E 

4 

d • l'J
). . 1-d
 

~
 
~
 

~
 =
 

~
 

~
 

I»
 

:'I
 

w
 .... 

~
 N
 

0 N
 

0 ,;J
J =­ ('!) ('

!)
 .... .a;

:.. 
0 .... i-

' 
Q

"I
 

0 en
 

),
-,

l 

0 °' 0 0
0

 
~
 

w
 

w
 

Cd
 .... 

Case: 23-1922      Document: 32-2     Page: 41     Filed: 12/20/2023



Case 1:21-cv-00534-MN   Document 1-1   Filed 04/14/21   Page 8 of 50 PageID #: 29

Appx220

50
2-

..,
_ ' 

52
2 

52
4'

'' 

52
6'

 ,
r
 

- - -
-

,.,
.._

 
5

0
3

' 

50
4,

,,.,
. .. _

 

,,. 
.....

.. 
50

6,
,.,,

. ,,,
-.

, 
50

8,
,.,

.. 

\ i 
BE

H
IN

D
-T

H
E-

M
ET

ER
 

I 
I 

I 
l 

G
R

ID
 

EN
ER

G
Y 

ST
O

R
AG

E 
I 

PO
W

ER
 IN

PU
T 

SY
ST

EM
 

C
O

M
M

U
N

IC
AT

IO
N

 IN
TE

R
FA

C
E 

D
AT

AC
EN

TE
R

 
C

O
N

TR
O

L 
SY

ST
EM

 

PO
W

ER
 D

IS
TR

IB
U

TI
O

N
 

SY
ST

EM
 

C
LI

M
AT

E 
C

O
N

TR
O

L 
SY

ST
EM

 

◄H
 

◄
t
-
-

iH
 

~
 52
8 

(
5

0
0

 

Q
U

EU
E 

SY
ST

EM
 

r~ ~
 51

0 
, _

__
 ' 

C
EN

TR
AL

 P
R

O
C

ES
SI

N
G

 
,,. .. r-,

.. 
U

N
IT

S 
(C

PU
s)

 

51
2 

51
6 

G
R

AP
H

IC
S 

PR
O

C
ES

SI
N

G
 

....
.. r

,..
. 

U
N

IT
S 

(G
PU

s)
 

51
8 

AP
PL

IC
AT

IO
N

-S
PE

C
IF

IC
 

IN
TE

G
R

AT
ED

 C
IR

C
U

IT
S 

.,.,.
,. 1

---
.. 

(A
SI

C
s)

 
52

0 

C
O

M
PU

TI
N

G
 S

YS
TE

M
S 

r 
Q

U
EU

E 
SY

ST
EM

 
- 51

4 

FL
EX

IB
LE

 D
AT

AC
EN

TE
R

 

FI
G

UR
E 

5 

d • l'J
). . 1-d
 

~
 
~
 

~
 =
 

~
 

~
 

I»
 

:'I
 

w
 .... 

~
 N
 

0 N
 

0 ,;J
J :::
r 

('
!)

 
('

!)
 .... U
l 

0 .... i-
' 

Q
\ 

0 en
 

),
-,

l 

0 °' 0 0
0

 
~
 

w
 

w
 

Cd
 

.....
 

Case: 23-1922      Document: 32-2     Page: 42     Filed: 12/20/2023



Case 1:21-cv-00534-MN   Document 1-1   Filed 04/14/21   Page 9 of 50 PageID #: 30

Appx221

U.S. Patent 

0 
0 
l{) 

00 
C) 
lO 

Mar.31,2020 Sheet 6 of 16 

N 
0 
l{) 

N 
0 
(0 

US 10,608,433 Bl 

<( 
(,0 

w 
0::: 
:::> 
(.9 
LL 

Case: 23-1922      Document: 32-2     Page: 43     Filed: 12/20/2023



Case 1:21-cv-00534-MN   Document 1-1   Filed 04/14/21   Page 10 of 50 PageID #: 31

Appx222

U.S. Patent Mar.31,2020 Sheet 7 of 16 US 10,608,433 Bl 

aJ 
c.o 
w 
0:::: 
::) 
(9 
LL 

3 
<O 

Case: 23-1922      Document: 32-2     Page: 44     Filed: 12/20/2023



Case 1:21-cv-00534-MN   Document 1-1   Filed 04/14/21   Page 11 of 50 PageID #: 32

Appx223

70
2 

~"-
-f 

G
R

lO
 O

PE
R

AT
O

R
 

. 
. 

i 
41

4 
J
/'

' 
71

2 
\ 

+
 

70
6 

--
--

'-
G

E
N

. S
T

A
TI

O
N

 
C

O
N

T
R

O
L

 S
Y

S
. 

RE
M

OT
E 

M
AS

TE
R 

_
. 

CO
NT

RO
L 

SY
ST

EM
 .

 
/ ' 

71
0 

30
0 

70
0 

i"
'" 

70
8 

I 

60
0 

; 

r-
--

--
--

--
--

-1
 __

__
__

_ 
I I I 

DA
TA

CE
NT

ER
 

CO
NT

RO
L 

SY
ST

EM
 •

 

'\
 

50
4 

71
4 

P
O

W
E

R
 IN

P
U

T
 

S
Y

S
T

E
M

 

'\
 

50
2 

7 
I I I I I 

L
 _

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
 J 

FI
G

UR
E 

7 

d • l'J
). . 1-d
 

~
 
~
 

~
 =
 

~
 

~
 

I»
 

:'I
 

w
 .... 

~
 N
 

0 N
 

0 ,;J
J =­ ('!) ('

!)
 .... 0

0
 

0 .... i-
' 

Q
"I

 

0 en
 

),
-,

l 

0 °' 0 0
0

 
~
 

w
 

w
 

Cd
 .... 

Case: 23-1922      Document: 32-2     Page: 45     Filed: 12/20/2023



Case 1:21-cv-00534-MN   Document 1-1   Filed 04/14/21   Page 12 of 50 PageID #: 33

Appx224

80
6A

 
80

0 
30

0 
80

6B
 

'·
·. 

~ 
' 

•' 
/ 

-
~

 
·r,w•

::::;
~:::

~:"~-
-·--·r

 
f"":~

~i;
--· 

C
O

N
TR

(~
" 

C
O

N
TR

O
:. 

SY
ST

EM
 

SY
ST

EM
 

r
··

···
···

···
···

···
···

··1
 

r·
···

····
···

···
····

···
* 

* *
 

····
····

····
····

···
··1

 

r
-
-

-
-
-
-

1
-
-
,
 

: 
r
-
-

-
-
-
-
-
-
-
,
 

! 
I 

! 
I 

I 

CO
NT

RO
L 

SY
ST

EM
 

: 
I 

,-
-
-
-
··

··
·•

-
-
-
-
, 

I 
I 

I 
--

··
··

··
··

··
··

··
··

··
··

··
··

··
·-

f 
l. .

...
...

...
.. +. 

rlE
X

lS
U

:O
A

TA
C

H
lT

E
R

 
+

···
···

···
···

···
·l 

····
···

···
···

··+
 

fL
8<

IB
LE

O
A

TN
;E

N
H

:R
 

+·
···

···
···

···
· 

I 
I 

I 
I 

I 
,
-
-
-
-
-
-

-
~

 
I 

I 
I 

---
--!

 ..i~j RE>
'JS

LE
 ;:

:rA
C

E
t;H

E
R

 I• l
 

! ~~
~~~·

~~~·
~;;~

~·;;
;R -

:
-
-
-
-
-
-
-

! 
I 

I 
f 

I 
I 

I 
I 

I 
,
-
-
-
-
-
-
-

~
 

I 
I 

.
.
.
.
.
.
.
-
-
-
-
-
-
~

 
t 

--
--

--
--

:;
..

..
•.

.i
i F

-L
EX

lS
LE

 V
AT

AC
H

H
ER

 I· :
 

: .. ,
 l-'L£XI

BL
~ 

l)A
JA

C
~N

iE
R

 !-:
 

I 
I 

t 
I 

I 
I 

I 
I 

t 
I 

.
.
.
.
.
-
-
-
-
-
-
-
~

 
I 

I 
.
.
-
-
-
-
-
-
~

 
l 

-
-
-
-
~

:
 +
1• 
I H.E

X
IS

l.E
 O

.AT
AC

F.
NT

ER
 I• l

 
l •I

 F!.E.X
lf.l

;..
£ 

tJ
AT

AC
£N

rE
!i 
!• :

 
I 

I 
I 

I 
1 

I 
I 

I 
I 

L
-
-
r
-
-
-
-
-
-
-
J
 

L
-
-
-
-
-
-
-
~

-
-
J
 

/ 
~-

80
2 

FI
G

UR
E 

8 
80

4 

d • l'J
). . 1-d
 

~
 
~
 

~
 =
 

~
 

~
 

I»
 

:'I
 

w
 .... N

 
0 N

 
0 1/

J :::
r 

('
!)

 
('

!)
 .... \0
 

0 .... i-
' 

Q
"I

 

0 en
 

),
-,

l 

0 °' 0 0
0

 
~
 

w
 

w
 

Cd
 .... 

Case: 23-1922      Document: 32-2     Page: 46     Filed: 12/20/2023



Case 1:21-cv-00534-MN   Document 1-1   Filed 04/14/21   Page 13 of 50 PageID #: 34

Appx225

10
00

 ~
 

50
0 

r 
50

2-
-t

i 
PO

W
ER

 IN
PU

T 
SY

ST
EM

 

-+
-l

 
PO

W
ER

 D
IS

TR
IB

U
TI

O
N

 
50

6 
I 

I 
SY

ST
EM

 

L
3

0
0

 

R
EM

O
TE

 M
AS

TE
R

 
C

O
N

TR
O

L 
SY

ST
EM

 

/9
2

2
 

/9
2

4
 

v-
91

8 /9
1

6
 

s 1
2t1

 c
oM

P
U

T1
N

0s
vs

rE
M

s 
I ~

2
0

A
 

/3
1

2
 

Q
UE

UE
 S

YS
TE

M
 

ry-
50

4-
-+

--
D

AT
AC

EN
TE

R
 C

O
N

TR
O

L 
SY

ST
EM

 

FL
EX

IB
LE

 D
AT

AC
EN

TE
R

 
92

0B
 

• 

FI
G

UR
E 

9 

1
90

2 

PO
W

ER
 IN

PU
T 

SY
ST

EM
 

H
--

93
0 

PO
W

ER
 D

IS
TR

IB
U

TI
O

N
 

1-
t-

-
SY

ST
EM

 
I 

I 
93

2 

C
O

M
PU

TI
N

G
 S

YS
TE

M
S 

rt
--

9 34
 

D
AT

AC
EN

TE
R

 
C

O
N

TR
O

L 
SY

ST
EM

 
H

--
93

6 

TR
AD

IT
IO

N
AL

 D
AT

AC
EN

TE
R

 

d • l'J
). . 1-d
 

~
 
~
 

~
 =
 

~
 

~
 

I»
 

:'I
 

w
 .... 

~
 N
 

0 N
 

0 ,;J
J =­ ('!) ('

!)
 .... ,... 0 0 -.
 

.... Q
\ 

0 en
 

),
-,

l 

0 °' 0 0
0

 
~
 

w
 

w
 

Cd
 .... 

Case: 23-1922      Document: 32-2     Page: 47     Filed: 12/20/2023



Case 1:21-cv-00534-MN   Document 1-1   Filed 04/14/21   Page 14 of 50 PageID #: 35

Appx226

U.S. Patent Mar.31,2020 Sheet 11 of 16 

1000 

~ 

MONITORING B-T-M POWER 
AVAILABILITY 

,, 

DETERMINING WHEN A 
DATACENTER RAMP-UP 

CONDITION IS MET 

1 , 

ENABLING B-T-M POWER 
DELIVERY TO ONE OR MORE 

COMPUTING SYSTEMS 

1 , 

DIRECTING ONE OR MORE 
COMPUTING SYSTEMS TO 

PERFORM COMPUTATIONAL 
OPERATIONS 

FIGURE 10A 

f"'\ 
1010 

I'\ 
1030 

~40 

US 10,608,433 Bl 

Case: 23-1922      Document: 32-2     Page: 48     Filed: 12/20/2023



Case 1:21-cv-00534-MN   Document 1-1   Filed 04/14/21   Page 15 of 50 PageID #: 36

Appx227

U.S. Patent Mar.31,2020 Sheet 12 of 16 

1050 

~ 

MONITORING B-T-M POWER 
AVAILABILITY 

,, 

DETERMINING WHEN A 
DATACENTER RAMP-DOWN 

CONDITION IS MET 

1 , 

DISABLING 8-T-M POWER 
DELIVERY TO ONE OR MORE 

COMPUTING SYSTEMS 

1 , 

REMAINING POWERED AND 
IN COMMUNICATION WITH 

REMOTE MASTER CONTROL 
SYSTEM 

FIGURE 10B 

f"'\ 
1060 

I'\ 
1080 

US 10,608,433 Bl 

Case: 23-1922      Document: 32-2     Page: 49     Filed: 12/20/2023



Case 1:21-cv-00534-MN   Document 1-1   Filed 04/14/21   Page 16 of 50 PageID #: 37

Appx228

11
14

A 

11
14

B 

11
14

C
 

11
08

 

11
00

 "' 
11

20
 --

11
22

 _.
 

11
24

 --

3
1

0
-

26
2-

---
-

11
02

 
11

04
 

11
06

 
-
-

-
-

-
-

FI
R

ST
 S

ET
 

11
18

A 
FI

R
ST

 S
ET

 
I 

11
16

A 
FI

R
ST

 S
ET

 

SE
C

O
N

D
 S

ET
 I 

11
16

B 
SE

C
O

N
D

 S
ET

 
i S

EC
O

N
D

 S
ET

 
' 

11
18

B 
TH

IR
D

 S
ET

 
I 

11
16

C
 

TH
IR

D
 S

ET
 

i 
TH

IR
D

 S
ET

 
11

18
C

 
C

O
M

PU
TI

N
G

 
tf

 111
2 

SY
ST

EM
S 

C
O

M
PU

TI
N

G
 

C
O

M
PU

TI
NG

 
SY

ST
EM

S 
11

10
 

SY
ST

EM
S 

FL
EX

IB
LE

 
FL

EX
IB

LE
 

TR
AD

IT
IO

N
AL

 
D

AT
AC

EN
TE

R
 

D
AT

AC
EN

TE
R

 
D

AT
AC

EN
TE

R
 

\-
--

-1
1

3
0

 

+
 

I 
11

42
 

~
 

FI
XE

D
-D

U
R

AT
IO

N
 

-,
 

PO
W

E~
-~

VA
IL

AB
IL

!_
~J

 l
.~

.~
~~

~?
C

U
R

R
EN

~~
-P

RI
CE

S.
}

- t
--1

12
6 

D
YN

AM
IC

 

PO
W

ER
 O

PT
IO

N
 

M
O

D
U

LE
 

-, 
PO

W
ER

 P
R

IC
ES

 
C

O
M

PU
TA

TI
O

N
AL

 
-

O
PE

R
AT

IO
N

S 
PA

R
AM

ET
ER

S 
~ 

C
O

M
PU

TI
N

G
 S

YS
TE

M
S 

PA
R

AM
ET

ER
S 

[ 
11

28
 

11
29

 
r··

···
·w

·E
AT

HE
R 

cc
iiD

fr
10

N
S

 
·l-

O
PE

R
AT

IO
N

S 
AN

D 
EN

VI
R

O
N

M
EN

T 
AN

AL
YS

IS
 M

O
D

U
LE

 

R
EM

O
TE

 M
AS

TE
R

 C
O

N
TR

O
L 

SY
ST

EM
 

O
.H

O
.U

~
O

.O
U

.O
.O

H
.O

.U
U

a
O

O
O

.O
a

O
O

U
a

O
O

.O
.H

O
.U

~
0

.0
0

 

PO
W

ER
 E

N
TI

TY
 

FI
G

U
RE

 1
1 

11
44

 

11
46

 

d • l'J
). . 1-d
 

~
 
~
 

~
 =
 

~
 

~
 

I»
 

:'I
 

w
 .... 

~
 N
 

0 N
 

0 ,;J
J :::
r 

('
!)

 
('

!)
 .... ,... w
 

0 -.
 .... Q

\ 

0 en
 

),
-,

l 

0 °' 0 0
0

 
~
 

w
 

w
 

Cd
 .... 

Case: 23-1922      Document: 32-2     Page: 50     Filed: 12/20/2023



Case 1:21-cv-00534-MN   Document 1-1   Filed 04/14/21   Page 17 of 50 PageID #: 38

Appx229

U.S. Patent Mar.31,2020 

0 ..-

Sheet 14 of 16 

N 
0 
N ..-

,......._, 
:r: ---LJ.J 
~ 
1-

------+--.:t" N 

I.() 

0 
N 

CD ..-

N ..-

00 

0 

US 10,608,433 Bl 

LU 
0::: 
=> 
C) 
LL 

Case: 23-1922      Document: 32-2     Page: 51     Filed: 12/20/2023



Case 1:21-cv-00534-MN   Document 1-1   Filed 04/14/21   Page 18 of 50 PageID #: 39

Appx230

U.S. Patent Mar.31,2020 Sheet 15 of 16 

1300 

~ 

MONITOR A SET OF CONDITIONS 

RECEIVE POWER OPTION DATA BASED, 
AT LEAST IN PART, ON A POWER OPTION 

AGREEMENT 

DETERMINE A PERFORMANCE 
STRATEGY FOR A SET OF COMPUTING 

SYSTEMS BASED ON A COMBINATION OF 
AT LEAST A PORTION OF THE POWER 

OPTION DATA AND AT LEAST ONE 
CONDITION IN THE SET OF CONDITIONS 

', 

PROVIDE INSTRUCTIONS TO THE SET OF 
COMPUTING SYSTEMS TO PERFORM 

ONE OR MORE COMPUTATIONAL 
OPERATIONS BASED ON THE 
PERFORMANCE STRATEGY 

FIGURE 13 

US 10,608,433 Bl 

I\ 
1302 

I\ 
1304 

~ 
1306 

I\ 
1308 

Case: 23-1922      Document: 32-2     Page: 52     Filed: 12/20/2023



Case 1:21-cv-00534-MN   Document 1-1   Filed 04/14/21   Page 19 of 50 PageID #: 40

Appx231

U.S. Patent 

1400 

~ 

Mar.31,2020 Sheet 16 of 16 US 10,608,433 Bl 

MONITOR A SET OF CONDITIONS 

t 
WHILE MONITORING THE SET OF 

CONDITIONS, RECEIVE FIRST POWER 
OPTION DATA BASED, AT LEAST IN PART, 

ON A POWER OPTION AGREEMENT 

t 
RESPONSIVE TO RECEIVING THE FIRST 
POWER OPTION DATA, PROVIDE FIRST 

CONTROL INSTRUCTIONS FOR A SET OF 
COMPUTING SYSTEMS BASED ON A 

COMBINATION OF AT LEAST A PORTION 
OF THE FIRST POWER OPTION DATA 

AND AT LEAST ONE CONDITION 

+ 
WHILE MONITORING THE SET OF 

CONDITIONS, RECEIVE SECOND POWER 
OPTION DATA BASED, AT LEAST IN PART, 

ON THE POWER OPTION AGREEMENT 

+ 
RESPONSIVE TO RECEIVING THE 
SECOND POWER OPTION DATA, 

PROVIDE SECOND CONTROL 
INSTRUCTIONS FOR THE SET OF 

COMPUTING SYSTEMS BASED ON A 
COMBINATION OF AT LEAST A PORTION 
OF THE SECOND POWER OPTION DATA 

AND AT LEAST ONE CONDITION 

FIGURE 14 

i\ 
1402 

i\ 
1404 

I\ 
1406 

i\ 
1408 

i\ 
1410 

Case: 23-1922      Document: 32-2     Page: 53     Filed: 12/20/2023



Case 1:21-cv-00534-MN   Document 1-1   Filed 04/14/21   Page 20 of 50 PageID #: 41

Appx232

US 10,608,433 Bl 
1 

METHODS AND SYSTEMS FOR ADJUSTING 
POWER CONSUMPTION BASED ON A 

FIXED-DURATION POWER OPTION 
AGREEMENT 

CROSS-REFERENCE TO RELATED 
APPLJCATIONS 

2 
collectors, switches, transformers, frequency converters, 
power converters, electrical filters, and/or other station elec­
trical equipment before leaving the wind power station 102c. 
Similarly, at photovoltaic power station 102d, individual 

5 photovoltaic panels and/or arrays of photovoltaic panels 
may include inverters, transformers, frequency converters, 
power converters, and/or electrical filters. Energy generated 
at each photovoltaic panel and/or array may be collected by 

Toe present application claims priority to U.S. Provisional 
Patent Application No. 62/927,119, filed Oct. 28, 2019, the 10 

entire contents of which are herein incorporated by refer-

distribution lines along the photovoltaic panels and move 
through collectors, switches, transformers, frequency con­
verters, power converters, electrical filters. and/or other 
station electrical equipment before leaving the photovoltaic 
power station 102d. 

ence. 

FIELD 

This specification relates to power consumption adjust­
ments when using grid power and/or intermittent behind­
the-meter power. 

BACKGROVND 

"Electrical grid" or"grid," as used herein, refers to a Wide 
Area Synchronous Grid (also ki1own as an lJltercounection), 
and is a regioual scale or greater electric power grid that that 
operates at a synchronized frequency and is electrically tied 
together during normal system conditions. A.n electrical grid 
delivers electricity from generation stations to consumers. 
An electrical grid includes: (i) generation stations that 
produce electrical power at large scales for delivery through 
the grid, (ii) high voltage transmission lines that carry that 
power from the generation stations to demand centers, and 
(iii) distribution networks carry that power to individual 
customers. 

FIG. 1 illustrates a typical e lectrical grid, such as a North 
American Interconnection or the synchronous grid of Con­
tinental Europe (formerly kuown as the UCTE grid). The 
electrical grid of FIG. 1 can be described with respect to the 
various segments that make up the grid. 

A generation segment 102 includes one or more genera­
tion stations that produce utility-scale electricity (typically 
>50 MW), such as a nuclear plant 102a, a coal plant 102b, 
a wind power station (i.e., wind farm) 102c, and/or a 
photovoltaic power station (i.e., a solar farm) 102d. Gen­
eration stations are di:fferentiated from building-mounted 
and other decentralized or local wind or solar power appli­
cations because they supply power at the utility level and 
scale (>50 MW), rather than to a local user or users. The 
primary purpose of genera tion stations is to produce power 
for distribution through the grid, and in exchange for pay­
ment for the supplied electricity. Each of the generation 
stations 102a-d includes power generation equipment 
I02e-h, respectively, typically capable of supply utility­
scale power (>50 MW). For example, tbe power generation 
equipment 102g at wind power station 102c includes wind 
nirbines, and the power generation equipment 102h at pho­
tovoltaic power station 102d includes photovoltaic panels. 

Each of the generation stations 102a-d may further 
include station electrical equipment 102i-1 respectively. 
Station electrical equipment 102i-1 are each illustrated in 
FIG. 1 as distinct elements for simplified illustrative pur­
poses only and may, alternatively or additionally, be distrib­
uted throughout tbe power generation equipment, 102e-h, 
respectively. For example, at wind power station 102c, each 
wind n1rbine may include transformers, frequency convert­
ers. power converters, and/or electrical filters . Energy gen­
erated at each wind turbine may be collected by distribution 
lines along strings of wind turbines and move th.rough 

IS 
Each generation station 102a-d may produce AC or DC 

electrical current which is then typically stepped up to a 
higher AC voltage before leaving the respective generation 
station. For example, wind turbines may typically produce 
AC electrical energy al 600V to 700V, which may then be 

20 stepped up to 34.5 kV before leaving the generation station 
102d. In some cases, the voltage may be stepped up multiple 
times and to a different voltage before exiting the generation 
station 102c. As anotl1er example, photovoltaic arrays may 
produce DC voltage at 600V to 900V, which is then inverted 

2s to AC voltage and may be stepped up 10 34.5 kV before 
leaving the generation station 102d. In some cases, the 
voltage may be stepped up multiple times and to a different 
voltage before exiting the generation station 102d. 

Upon exiting the generation segment 102, electrical 
30 power generated at generation stations 102a-d passes 

through a respective Point of Interconnection ("POI") 103 
between a generation station (e.g., 102a-d) and the rest of 
the grid. A respective POJ 103 represents the point of 
co1111ection between a generation station's (e.g. 102a-d) 

35 equipment and a transmission system (e.g., transmission 
segment 104) associated with electrical grid. In some cases, 
at the POI 103, generated power from generation stations 
102a-d may be ~tcpped up at transformer systems 103e-h to 
high voltage scales suitable for long-distance transmission 

40 along transmission lines 104a. Typically, the generated 
electrical energy leaving the POl 103 will be at 115 kV AC 
or above, but in some cases it may be as low as, for example, 
69 kV for shorter distance transmissions along transmission 
lines 104a. Each of transfom1er systems 103e-h may be a 

45 single transformer or may be multiple transformers operat­
ing in parallel or series and may be co-located or located in 
geographically distinct locations. Each of the transfonner 
systems 103e-h may include substations and other lil1.kS 
between the generation stations 102a-d and the transmission 

50 lines 104a. 
A key aspect of the POI 103 is that this is where 

generation-side metering occurs. One or more utility-scale 
generation-side meters 103a-d ( e.g., settlement meters) are 
located at settlement metering points at the respective POI 

55 103 for each generation station 102a-d. The utility-scale 
generation-side meters 103a-d measure power supplied 
from generation stations 102a-d into the transmission seg­
ment 104 for eventual distribution throughout the grid. 

For electricity consumption, the price consumers pay for 
60 power distributed through electric power grids is typically 

composed of, among other costs, Generation, Administra­
tion, and Transmission & Distribution ("T&D") costs. T&D 
costs represent a significant portion of the overall price paid 
by consumers for electricity. These costs include capital 

65 costs (land, equipment, substations, wire. etc.), costs asso­
ciated with electrical transmission losses, and operation and 
maintenance costs. 
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For utility-scale electricity supply, operators of generation 
stations (e.g., 102a-a') are paid a variable market price for 
the amount of power the operator generates and provides to 
the grid, which is typically determined via a power purchase 
agreement (PPA) between the generation station operator 5 
and a grid operator. The amount of power the generntion 
station operator generates and provides to the grid is mea­
sured by utility-scale generation-side meters (e.g., 103a-a') 
at set1lemcnt metering points. As illustrated in FIG. 1, tbe 
utility-scale generation-side meters l 03a-d are shown on a 10 

low side of the transformer systems 103e-h), but they may 
alternatively be located within the transforn1er systems 
103e-h or on the high side of the transfonner systems 
103e-h. A key aspect of a utility-scale generation-side meter 
is that it is able to meter the power supplied from a specific 1s 

generation station into the grid. As a result, the grid operator 
can use that inforn1ation to calculate and process payments 
for power supplied from the generation station to the grid. 
'J11at price paid for the power supplied from the generation 
station is then subject to T&D costs, as well as other costs, 20 

in order to detefllline the price paid by consumers. 
After passing through the utility-scale generation-side 

meters in the POl 103, the power originally generated at the 
generation statious 102a-d is transmitted onto and along the 
transmission lines 104a in tl1e transmission segment 1.04. 2s 

Typically, the electrical energy is transmitted as AC at 115 
kV+ or above, though it may be as low as 69 kV for short 
trausmission distances. In some cases, the transmission 
segment 104 may include forther power conversions to aid 
in efficiency or stability. For example, transmission segment 30 

104 may include high-voltage DC ("HVDC") portions 
(along with conversion equipment) to aid in frequency 
synchronization across portions of the transmission segment 
104. As another example, tnmsmission segment 104 may 
include transformers to step AC voltage up and then back 35 

down to aid in long distance transmission (e.g., 230 kV, 500 
kV, 765 kV, etc.). 

Power generated at tbe generation stations 104a-d is 
ultimately destined for use by cousumers connected to the 
grid. Once the energy has been transmitted along the trans- 40 

mission segment 104, the voltage will be stepped down by 
transfonner systems 1 0Sa-c in the step down segment 1 OS so 
that it can move into the distribution segment 106. 

In the distribution segu1ent I 06, distribution networks 
106a-c take power that has been stepped down from the 45 

transmission lines 104a and distribute it to local customers, 
such as local sub-grids (illustrated at 106a ), industrial cus­
tomers, including large EV charging networks (illustrated at 
106b), and/or residential and retail customers, including 
individual EV charging stations (illustrated at 106c ). Cus- 50 

tomer meters 106d, 106/ measure the power used by each of 
the grid-connected customers in distribution networks .106a-
c . Customer meters 106d are typically load meters that arc 
unidirectional and measure power use. Some of the local 
customers in the distribution networks 106a-d may have 55 

local wind or solar power systems 106e owned by the 
customer. As discussed above, these local customer power 
systems 106e are decentralized and supply power directly to 
the customer(s). Customers with decentralized wind or solar 
power systems 106e may have customer meters 10~/that are 60 

bidirectional or net-metering meters that can track when the 
local customer power systems 106e produce power in excess 
of the customer's use, thereby allowing the utility to provide 
a credit to the customer's monthly electricity bill. Customer 
meters 106d, 10~( differ from utility-scale generation-side 65 

meters (e.g., sel11ement meters) in at least the following 
characteristics: design (ekctro-mechru1ical or electronic vs 

4 
current transformer), scale (typically less than 1600amps vs. 
typically greater than 50 MW; typically Jess than 600V vs. 
typically greater than 14 kV), prinlary fonction (use vs. 
supply metering), economic purpose (credit against use vs 
payment for power) and location (in a distribution network 
at point of use vs. at a settlement metering point at a Point 
oflntercollllection between a generation station and a trans­
mission line). 

To maintain stability of the grid, the grid operator strives 
to maintain a balance between the amount of power entering 
the grid from generation stations (e.g., 102a-d) and the 
amount of grid power used by loads (e.g., customers in the 
distribution segment 106). Jn order to maintain grid stability 
and manage congestion, grid operators may take steps to 
reduce the supply of power arriving from generation stations 
(e.g., 102a-d) when necessary (e.g., curtailment). Particu­
larly, grid operators may decrease the market price paid for 
generated power to dis-incentivize generation stations ( e.g., 
102a-a') from generating and supplying power to tbe gr.id. In 
some cases, tbe market price may even go negative such that 
generation station operators must pay for power they allow 
into the grid. In addition, some situations may arise where 
grid operators explicitly direct a generation station (e.g., 
102a-a') to reduce or stop the amount of power the station is 
supplying to the f:,>Tid. 

Power market fluctuations, power system conditions (e.g., 
power factor flucniation or generation station startup and 
testing), and operational directives resulting in reduced or 
discontinued generation all can have disparate effects on 
renewal energy generators and can occur multiple times in 
a day and last for indeternlinate periods of time. Curtail­
ment, in particular, is particularly problematic. 

According to the National Renewable Energy Laborato­
ry's Technical Report TP-6A20-60983 (March 2014): 

[C]urtailment [is] a reduction in the output of a generator 
from what it could otherwise produce given available 
resources (e.g .. wind or sunlight), typically on an 
involuntary basis. Curtailments can result when opern­
tors or utilities command wind aud solar generators to 
reduce output to minimize transmission congestion or 
otherwise manage the system or achieve the optinlal 
mix of resources. Curtailment of wind and solar 
resources typically occurs because of transmission con­
gestion or lack of transmission access, but it cru1 a.lso 
occur for reasons such as excess generation during low 
load periods that could cause baseload generators to 
reach minimtun generation thresholds, because of volt­
age or interco1mection issues, or to maintain frequency 
requirements, particularly for small, isolated grids. 
Curtailment is one among many tools to maintain 
system energy balance, which can also include grid 
capacity, hydropower and thermal generation, demand 
response, storage, and institutional changes. Deciding 
which method to use is primarily a mal1er of economics 
and operational practice. 

"Curtailment" today does not necessarily mean what it did 
in the early 2000s. Two separate changes in the electric 
sector have shaped curtailment practices since that 
time: the utility-scale deployment of wind power, 
which has no fuel cost, and the evolution of wholesale 
power markets. These simultru1eous changes have led 
to new operational challenges but have also expanded 
the array of market-based tools for addressing them. 

Practices vary significantly by region and market desigu. 
ln places with centrally-organized wholesale power 
markets and experience with wind power, manual wind 
energy curtailment processes are increasingly being 
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replaced by transparent oiler-based market mecha­
nisms that base dispatch on economics. Market proto­
cols that dispatch generation based on economics can 
also result in renewable energy plants generating less 
than what they could potentially produce with available 5 

wind or sunlight. Tbis is often referred to by grid 
operators by other terms, such as "downward dispatch." 
In places served primarily by vertically integrated 
utilities, power purchase agreements (PPAs) between 
the utility and the wind developer increasingly contain 10 

financial provisions for curtailment contiJ1gencies. 
Some reductions in output are determined by how a wind 

operator values dispatch versus non-dispatch. Other 
curtailments of wind are determined by the grid opem-
tor in response to potential reliability events. Still other 15 

curtailments result from overdevelopment of wind 
power in transmission-constrained areas. 

Dispatch below maximum output (curtailment) can be 
more of an issue for wind and solar generators than it 
is for fossil generation ttnits because of differences in 20 

their cost structures. The economics of wind and solar 
generation depend on the ability to generate electricity 
whenever there is sufficient suulight or wind to power 
their facilities. 

6 
agrt--ement. The second power option data specify a second 
minimum power threshold associated with a second time 
interval. Responsive to receiving the second power option 
data, the control system is configured to provide second 
control instructions for the set of computing systems based 
on a combination of at least a port'ion of the second power 
data and at least one condition of the set of conditions. The 
second control instructions comprises a second power cou­
sumptiou target for the set of computing systems for the 
second time interval, and wherein the second power con­
sumption target is equal to or greater than the second 
minimum power threshold associated with the second time 
interval. 

In another example, a method involves monitoring, at a 
computing system, a set of conditions, and while monitoring 
the set of conditions, receiving first power option data based, 
at least in part, on a power option agreement. The first power 
option data specify a first mininrnm power threshold asso­
ciated with a first time interval. 111e method :fort her involves, 
responsive to receiviug the first power option data, provid­
ing first control instructions for a set of computing systems 
based on a combination ofat least a portion of the first power 
option data and at least one condition of the set of condi­
tions. The first control iostnrct'ions comprises a first power 

Because wind and solar generators have substantial capi­ 25 consmnption target for the set of computing systems for tl1e 
first time interval, and the first power consumption target is 
equal to or greater than the first minimum power threshold 
associated with the first time interval. Tbe method forther 

tal costs but no fuel costs (i.e., minimal variable costs), 
maximizing output improves their ability to recover 
capital costs. ln coutrast, fossil generators have higher 
variable costs, such as fuel costs. Avoidiug these costs 
can, depending on the economics of a specific genera- 30 

tor, to some degree reduce the financial impact of 
curtailment, especially if the generator's capital costs 
are included in a util ity's rate base. 

involves, while monitoring the set of conditions, receiving 
second power option data based, at least in part, on the 
power option agreement. The second power option data 

Curtailment may result in available energy being wasted 
because solar and wind operators have zero variable cost 35 

(which may not be true to the same extent for fossil 
generation units which can simply reduce the amount of fuel 

specify a second minimum power threshold associated with 
a second time interval. 111e method also involves, responsive 
to receiving the second power option data, providing second 
control instructions for the set of computing systems based 
on a combination of at least a portion of the second power 
data and at least one condition of the set of conditions. The 
second control instructions comprises a second power con­
stunption target for the set of computing systems for the 
second time interval, and the second power consumption 
target is equal to or greater than the second minimum power 

that is being used). With wind generation, in particular, it 
may also take some time for a wind farm to become fully 
operational following curtailment. As such, until the time 40 

that the wind farm is fully operational, the wind farm may 
not be operating with optimum efficiency and/or may not be 
able to provide power to the grid. 

SUMMARY 

In an example, a system includes a set of computing 
systems. 111e set of computing systems is configured to 
perform computational operations using power from a 
power grid. The system also includes a control system 
configured to monitor a set of conditions and, while moni­
toring the set of condirions, receive first power option data 
based, at least in part, on a power option agreement. 11w first 
power option data specify a first minimum power threshold 
associated with a first time interval. The control system is 
further configured to provide first control instructions for the 
set of computing systems based on a combination of at least 
a portion of the first power option data and at least one 
condition of the set of conditions responsive to receiving the 
first power option data. The first control instmctions com­
prises a first power conswnption target for the set of com­
puting systems for the first time interval, and the first power 
consumption target is equal to or greater than the first 
minimum power threshold associated with the first time 
interval. 'The control system is also configmed to, while 
monitoring the set of conditions, receive second power 
option data based, at least in part, on the power option 

threshold associated with the second time interval. 
In yet another example, a system is provided. The system 

includes a set of computing systems, where the set of 
45 computing systems is configured to perform computational 

operations using power from a power grid. The system also 
includes a control system configured to monitor a set of 
conditions and receive power option data based, at least iJ1 
part, on a power option agreement. The power option data 

50 specify: (i) a set of minimum power thresholds, and (ii) a set 
of time intervals, where each minimum power threshold in 
the set of minimum power thresholds is associated with a 
time interval in the set of time intervals. Toe control system 
is further configured to, responsive to receiving the power 

55 option data, determine a performance strategy for the set of 
computing systems based on a combination of at least a 
portion of the power option data and at least one condition 
in the set of conditions. TI1e perfonnance strategy comprises 
a power consumption target for the set of computing systems 

60 for each time interval in the set of time intervals, where each 
power consumption target is equal to or greater than the 
mininnun power threshold associated with each time inter­
val. The control system is also configured to provide instruc­
tions to the set of computing systems to perform one or more 

65 computational operations based on the performance strategy. 
ln a further example, non-transitory computer-readable 

medium is described that is configured to store instructions, 
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that when executed by a computing system, causes the 
computing system to perform operations consistent with die 
method steps described above. 

Other aspects of the present invention will be apparent 
from tl1e following description and claims. 

BRIEF DESCRIPTION OF THE FIGURES 

FIG. 1 shows a typical electrical grid. 
FIG. 2 shows a bebind-the-meter arrangement witJ1 

optional grid power, including one or more flexible data­
centers, according to one or more example embodiments. 

FIG. 3 shows a block diagram of a remote master control 
system, according to one or more example embodiments. 

FIG. 4 a block diagram of a generation station, according 
to one or more example embodiments. 

FIG. 5 shows a block diagram of a flexible datacenter, 
according to one or more example embodiments. 

8 
operations to decrease the amount of power generated. 
Furthermore, some situations may even require generation 
stations to incur costs in order to offload power to the grid 
or to shut down generation temporarily. 

'f11e volati lity in the market price offered for power 
supplied to the grid can be especially problematic for some 
types of generation stations. In particular, wind farms and 
some other types of renewable resource power producers 
may lack the ability to quickly adjust operations in response 

10 to changes in the market price o.l:fored for supplying power 
to the grid. As a result, power generation and management 
at some generation stations can be inefficient, which can 
frequently result in power being sold to the grid at low or 
negative prices. ]I) some si111atio11s, a generabon station 1uay 

1s even opt to halt power generation temporarily to avoid such 
unfavorable pricing. As such, the time required to halt and 
to restart the power generation at a generation station can 
reduce the generatfon station's ability to take advantage of 

FlG. 6A shows a structural arrangement of a flexible 
datacenter, according to one or more example embodiments. 20 

FIG. 68 shows a set of computing systems arranged in a 
straight config11ration, according to one or more example 
embodiments. 

rising market prices for power supplied to the grid. 
Example embodiments provided herein aim to assist 

generation stations in managing power generation opera­
tions and avoid unfavorable power pricing sintations like 
those described above. lu particular, example embodiments 
may involve providing a load that is positioned behind-the-FlG. 7 shows a control distribution system for a flexible 

datacenter, according to one or more example embodiments. 
FIG. 8 shows a control distribution system for a fleet of 

flexible datacenters, according to one or more example 
embodiments. 

FIG. 9 shows a queue distribution system for a traditional 
datacenter aud a flexible dataceuter, according to one or 
more example embodiments. 

FIG. I OA shows a method of dynamic power consump­
tion at a flexible datacenter using behind-the-meter power, 
according to one or more example embodiments. 

FIG. 10B shows a method of dynamic power delivery at 
a flexible datacenter using behind-the-meter power, accord­
ing to one or more example embodiments. 

FlG. ll shows a block diagram of a system for imple­
menting power consumption adjustments based on a power 
option agreement, according to one or more embodiments. 

FIG. 12 shows a graph representing power option data 
based on a power option agreement, according to one or 
more embodiments. 

FIG. 13 shows a method for implementing power con­
sumption adjustments based on a fixed-duration power 
option agreement, according to one or more embodiments. 

FJG. 14 shows a method for implementing power con­
SLUJ1ption adjustments based ou a dynamic power option 
agreement, according to one or more embodiments. 

DETAILED DESClUPTION 

Disclosed examples will now be described more f-t.1lly 
hereinafter with reference to the accompanying drawings, in 
which some, but not all of the disclosed examples are shown. 
Different examples may be described and should not be 
construed as limited to the examples set forth herein. 

As discussed above, the market price paid to generation 
stations for supplying power to the grid often flucniates due 
to various factors, including the need to maintain grid 
stability and based on current demand and usage by con­
nected loads in distribution networks. Due to these factors, 
situations can arise where generation stations are offered 
substantially lower prices to deter an over-supply of power 
to the grid. Although these situations typically exist tempo­
rarily, generation stations are son1etimes forced to either sell 
power to the grid at the much lower prices or adjust 

2s meter ("BTM") and enabling the load to utilize power 
received behind-the-meter at a generation station in a timely 
manner. As a general rule of thumb, BTM power is not 
subject to traditional T&D costs. 

For purposes herein, a generation station is considered to 
30 be config11red for the primary purpose of generating utility­

scale power for supply to the electricaJ grid (e.g., a Wide 
Area Synchronous Grid or a North American lnterconnect). 

In one embodiment, equipment located bel1ind-tbe-meter 
("BTM equipment") is equipment that is ele:.-ctrically con-

35 nected to a generation station's power generation equipment 
behind (i.e., prior to) the generation station's POl with an 
electrical grid. 

In oue embodiment, behind-the-meter power ("BTM 
power") is electrical power produced by a generation sta-

40 tion's power generation equipment and utilized behind (i.e., 
prior to) the generation station' s POI with an electrical grid. 

ln another embodiment, equipment may be considered 
behind-the-meter if it is e lectrically connected to a genera­
tion station tbat is subject to metering by a utility-scale 

45 generation-side meter (e.g., settlement meter), and the BTM 
equipment receives power from die generation station, but 
the power received by the BTM equipment from the gen­
e.ration station has not passed through the utility-scale gen­
eration-side meter. In one embodiment, the utility-scale 

so generation-side meter for the generation station is located at 
die generation station's POI. Jn another embodinient, the 
utility-scale generation-side meter for the generation station 
is at a location otJ1er than the POI for the generation 
station- for example, a substation between the generation 

55 station and the generation station's POI. 
ln another embodiment, power may be considered 

behind-the-meter if it is electrical power produced at a 
generation station that is subject to 1uetering by a utility­
scale generation-side meter (e.g., settlement meter), and the 

60 BTM power is utilized before being metered at the utility­
scale generai-ion-side meter. In one embodiment, the utility­
scale generation-side meter for the generation station is 
located at the generation station's POI. In another embodi­
ment, the utility-scale generation-side meter for die genera-

65 tion station is at a location other than the POI for the 
generation station- for example, a substation between the 
generation station and the generation station's POl. 
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In another embodime11t, equipment may be considered 
behind-the-meter if it is electrically connected to a genera­
tion station that supplies power to a grid, and the BTM 
equipment receives power from the generation station that is 
not subject to T&D charges, but power received from the 5 
grid that is supplied by the generation station is subject to 
T&D charges. 

tbe economic impact in situations when supplying power to 
the grid would result in the generation station incurring a net 
cost. 

Providing BTM power to a load can also benefit the BTM 
load operator. A BTM load may be able to receive and utilize 
BTM power received from the generation station at a cost 
that is lower than the cost for power :from the grid (e.g., at 
a customer meter 106d, 1060. This is primarily due to the 
avoidance (or significant reduction) in T&D costs and the 

]n another embodiment, power may be considered 
behind-the-meter if it is electrical power produced at a 
generation station that supplies power to a grid, and the 10 

BTM power is not subject to T&D charges before being used 
market effects of curtailment. As indicated above, the gen­
eration station may be will ing to divert generated power to 

by electrical equipment, but power received from the grid 
that is supplied by the generation station is subject to T&D 
charges. 

In another embodime11t, equipment may be considered 1s 

behind-the-meter if the BTM equipment receives power 
generated from the generation station and that received 
power is not routed through the electrical grid before being 
delivered to the BTM equipment. 

the BTM load rather than supplying the grid due to changing 
market conditions, or during maintenance periods, or for 
other non-market conditions. 11ms, some situations nJay 
arise where tbe generation station offers power to the BTM 
load at a price that is substantially lower than the price 
available on the grid. Furthermore, in some situations, the 
BTM load may even be able to obtain and utilize BTM 
power from a generation statioo at uo cost or even at 
negative pricing since the generatioo station may ratber 
supply the BTM load with generated power during a given 

In another embodiment, power may be considered 20 

behind-the-meter if it is electrical power produced at a 
generation station, and BTM equipment receives that gen­
erated power, and that generated power received by the 
BTM equipment is not routed through the electrical grid 
before being delivered to the BTM equipment. 25 

time range instead of paying a higher price for the grid to 
take the power or modifyi1Jg operations to decrease power 
output. 

Another example of cost-effective use of BTM power is 
when the generation station 202 is selling power to the grid 
at a negative price that is offset by a production tax credit. 
fo certain circumstances, the value of the production tax 
credit may exceed the price the generation station 202 would 
have to pay to the grid power to offload generation's station 
202 generated power. Advantageously, one or more flexible 

For purposes herein, BTM equipment may also be 
referred to as a behind-the-meter load ("BTM load") when 
tl1e BTM equipment is actively consuming BTM power. 

Beneficially, wbere BTM power is not subject to tradi­
tional T&D costs, a wind farm or other type of generation 30 

station can be connected to BTM loads which can aJlow the 
generation station to selectively avoid the adverse or less­
than optimal cost stmcture occasionally associated with 
supplying power to the grid by shunting generated power to 
the BTM load. 

An arrangement that positions and coll.llects a BTM load 
to a generation station can offer several advantages. In such 
arrangements, the generation station may selectively choose 
wbetber to supply power to the grid or to the BTM load, or 
both. The operator of a BTM load may pay to utilize BTM 
power at a cost less than that charged through a consumer 
meter (e.g., 106d, 1060 located at a distributio1J network 
( e.g., l 06a-c) receiving power from the grid. The operator of 
a BTM load may addi6ooally or alternatively charge less 
than the market rate to consume excess power generated at 
the generation station during curtailment. As a result, the 
generation station may direct generated power based on the 
"best" price that the generation station can receive during a 
given time frame, ancVor the lowest cost the generation 
station may incur from negative market pricing during 
curtailment. The "best" price may be the highest price that 
the generation station may receive for its generated power 
during a given duration, but can also differ within embodi­
ments and may depend on various factors, such as a prior 
PPA. 

b1 one example, by havi1Jg a behind-tbe-meter option 
available, a generation station may transition from supplying 
all generated power to the grid to supplying some or all 
generated power to one or more BTM loads when the market 
price paid for power by grid operators drops below a 
predefiued threshold (e.g., the price that the operator of the 
13TM load is willing to pay the generation station for power). 
Thus, by having an alternative option for power consump­
tion (i.e., one or more BTM loads), the generation station 
can selectively utilize the different options to maximize the 
price received for generated power. !Ji addition, the genera­
tion station may also utilize a BTM load to avoid or reduce 

datacenters 220 may take the generated power behind-the­
meter, thereby allowing the generation station 202 to pro­
duce and obtain the production tax credit, while selling less 

35 power to the grid at the negative price. 
Another example of cost-effective behind-the-meter 

power is when the generation station 202 is selling power to 
tbe grid at a negative price because the grid is oversupplied 
and/or the generation station 202 is instmcted to stand down 

40 and stop producing altogether. A grid operator may select 
and direct certain generation stations to go ofiline and stop 
supplying power to the grid. Advantageously, one or more 
flex ible datacentcrs 1uay be used to take power bch.ind-the­
meter, thereby allowing the generation station 202 to stop 

45 supplying power to the grid, but still stay online and make 
productive use of the power generated. 

Another example of beneficial behind-the-meter power 
use is when the generation station 202 is prodncing power 
that is, with reference to the grid, unstable, out of phase, or 

50 at the wrong frequency. or the grid is already unstable, out 
of phase, or at the wrong frequency. A grid operator may 
select certain generation stations to go either offiine and stop 
producing power, or to take corrective action with respect to 
the grid power stability, phase, or frequency. Advanta-

55 geously, one or more flexible datacenters 220 may be used 
to selectively consmne power behind-the-meter, thereby 
allowing the generation station 202 to stop providing power 
to the grid ancVor provide corrective feedback to the grid. 

Another example of beneficial behind-the-meter power 
60 use is that cost-effective behind-the-meter power availability 

may occur when tbe generation station 202 is starting up or 
testing. Individual equipment in the power generation equip­
ment 210 may be routinely oflline for installation, mainte­
nance, and/or service and the individual units must be tested 

65 prior to coming onJine as part of overaJI power generation 
equipment 210. During such testing or maintenance time, 
one or more flexible datacenters may be intenuittently 
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powered by the one or more units of the power gener<1tion 
equipment 210 that are ofiline from the overaJJ power 
generation equipment 210. 

12 
tions, contractl1al obligations, etc.) may be used by the 
generation station, a BTM load control system, a remote 
master control system, or some other system or enterprise, to 
selectively output power to either the grid or to one or more Another example of beneficial behind-the-meter power 

use is that datacenter control systems at the nexible data­
centers 220 may quickly ramp up and ramp down power 
consumption by computing systems in the flexible datacen-

5 BTM loads in a maiU1er that maximizes revenue to the 

ters 220 based on power availability from the generation 
station 202. For instance, if the grid requires additional 
power and signals the demand via a higher local price for t0 
power, the generation station 202 can supply the grid with 
power nearly instantly by having active flexible datacenters 
220 quickly ramp down and tum off computing systems (or 
switch to a stored energy source), thereby reducing an active 
BTM load. l5 

generation station. In such an arrangement, the generation 
station may also be able to supply both the grid and one or 
more BTM loads simultaneously. In some instances, the 
arrangement may be configured to allow dynamic manipu­
lation of the percentage of the overall generated power that 
is supplied to each option at a given time. For example, in 
some time periods, the generation station may supply no 
power to tbe BTM load. 

In addition, the type of loads that are positioned beh.ind-
the-meter can vary within example embodiments. In general, 
a load that is behind-the-meter may correspond to any type 
ofload capable of receiving and utilizing power behind-tlw­
meter from a generation station. Some examples of loads 

Another example of beneficial behind-the-meter power 
use is in new photovoltaic generation stations 202. For 
example, it is common to design and build new photovoltaic 
generation stations with a surplus of power capacity to 
account for degradation in efficiency of the photovoltaic 
panels over the life o:fthe generation stations. Excess power 
availability at the generation station can occur when there is 
excess local power generation and/or low grid demand. In 
high incident sunlight situations, a photovoltaic generation 
station 202 may generate more power than the intended 
capacity of generation station 202. In such situations, a 
photovoltaic generation station 202 may have to take steps 

20 include, but arc not li1nit<-xl to, datacenters and electric 
vehicle (EV) charging stations. 

Preferred BTM loads are loads that can be subject to 
interminent power supply because BTM power may be 
available inten11ittently. ln some instances, the generation 

25 station may generate power intermittently. For example, 
wind power station 102c and/or photovoltaic power station 
102d may only generate power when resource are available 
or favorable. Additionally or alternatively, BTM power 
availability at a generation station may only be available 

30 intenuittently due to power market nuct:uations, power sys­
tem conditions (e.g., power factor fluctuation or generation 
station startup and testing), and/or operational directives 
from grid operators or generation station operators. 

to protect its equipment from damage, which may include 
taking one or more photovoltaic panels oilline or shunting 
their voltage to dummy loads or the ground. Advanta­
geously, one or more flexible datacenters (e.g., the flexible 
datacenters 220) may take power behind-the-meter at the 
Generations Station 202, thereby allowing the generation 
station 202 to operate tl1e power generation equipment 210 
within operating ranges while the flexible datacenters 220 35 

receive BTM power without transmission or distribution 
costs. 

1bus, for at least the reasons described herei11, arr<1ngc­
ments that involves providing a BTM load as an alternative 
option for a generation station to direct its generated power 40 

to can serve as a mutually beneficial relationship in which 
both the generation station and the BTM load can economi­
cally benefit. 111e above-noted examples of beneficial use of 
BTM power are merely exemplary and are not intended to 
limit the scope of what one of ordinary skill in the art would 45 

recognize as benefits to unutilized BTM power capacity, 
BTM power pricing, or BTM power consumption. 

Within example embodiments described herein, various 
types of utility-scale power producers may operate as gen­
eration stations 202 that are capable of supplying power to 50 

one or more loads behind-the-meter. For instance, renewable 
energy sources (e.g., wind, solar, hydroelectric, wave, water 
current, tidal), fossil fuel power generation sources (coal, 
natural gas), and other types of power producers (e.g., 
nuclear power) may be positioned in an arrangement that 55 
enables tl1e intermittent supply of generated power behind­
the-meter to one or more BTM loads. One of ordinary skill 
in the art will recognize that the generation station 202 may 
vary based on an application or design in accordance with 
one or more example embodiments. 

In addition, the particular arrangement (e.g., com1ections) 
between the generation station and one or more BTM loads 

60 

can vary within examples. ln one embodiment, a generation 
station may be positioned in an arrangement wherein the 
generation station selectively supplies power to the grid 65 
and/or to one or more BTM loads. As such, power cost­
analysis and other factors (e.g., predicted weather condi-

Some exan1ple embodiments of BTM loads described 
herein involve using one or more computing systems to 
serve as a BTM load at a generntion station. Jn particular, the 
computing system or computing systems may receive power 
behind-the-meter from the generation station to perfonn 
various computational operations, such as processing or 
storing information, performing calculations, mining for 
cryptocurrencies, supporting blockchain ledgers, aud/or 
executing applications, etc. 

Multiple computing systems positioned behind-the-meter 
may operate as part of a "flexible" datacenter that is con­
figllfed to operate only intermittently and to receive and 
utilize BTM power to carry out various computational 
operntions similar to a traditional dataceutcr. ln particular, 
the flexible datacenter may include computing systems and 
other components (e.g., support infrastrncture, a control 
system) configured to utilize BTM power from one or more 
generation stations. The flexible datacenter may be config­
ured to use particular load ramping abilities (e.g., quickly 
increase or decrease power usage) to effectively operate 
during intermittent periods of time when power is available 
from a generation station and supplied to the flexible data-
center behind-the-meter, such as during situations when 
supplying generated power to the grid is not favorable for 
the generation station. 

In some instances, the amount of power consumed by the 
computing systems at a flexible dataceuter can be ra1uped up 
and down quickly, and potentially with high granularity (i.e., 
the load can be changed in small increments if desired). This 
may be done based on monitored power system conditions 
or other information analyses as discussed herein. As recited 
above, this ca.ii enable a generation station to avoid negative 
power market pricing and to respond quickly to grid direc-
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lives. A.nd by extension, the flexible datacenrer may obtain 
BTM power at a price lower than the cost for power from the 
grid. 

Various types of computing systems can provide granular 
power ramping. Preferably, the computing systems can 
perform computational tasks that are i1ruJ1tme to, or not 
substantially hindered by, frequent interrnptions or slow­
downs in processing as the computing systems ramp down 
or up. In some embodiments, a control system may be used 
to activate or de-activate one or more computing systems in 
an array of computing systems. For example, the control 
system may provide control instrnctions to one or more 
blockchain miners (e.g., a group of blockchain miners), 
including instn1ctions for powering on or off, adjusting 
frequency of computing systems performing operations 
(e.g., adjusting the processing frequency), adjusting the 
quantity of operations being perfonned, and when to operate 
within a low power mode (if available). 

Within examples, a control system may correspond to a 
specialized computing system or may be a computing sys­
tem within a datacenter serving in the role of the control 
system. The location of the control system can vary within 
examples as well. For instance, tbe control system may be 
located at a dataceuter or physically separate from the 
datacenter. In some examples, the control system may be 
part of a network of control systems that manage computa­
tional operations, power consumption, and other aspects of 
a fleet of datacenters. The fleet of datacenters may include 
one or more traditional dataceuters and/or flexible daracen­
ters. 

14 
voltages (e.g., typically 4 kV to 26 kV AC) and sent into the 
distribution networks, such as distribution network 206 via 
distribution line 256. The power on distribution line 256 
may be further stepped down (not shown) before entering 

5 individual consumer facilities such as a remote master 
control system 262 and/or traditional datacenters 260 via 
customer meters 206A, which may correspond to customer 
meters 106d in FIG. 1, or customer meters 106/in FIG. 1 if 
the respective consumer facility includes a local customer 

10 power system, sucb as l06e (not shown in rlG. 2). 
Consistent with FIG. 1, power entering the grid from 

generation station 202 is metered by a utility-scale genera­
tion-side meter. A utility-scale generation-side meter 253 is 
shown on the low side of transfonuer system 203 and an 

1s alternative location is shown as 253A on the high side of 
transformer system 203. Both locations may be considered 
settlement metering points for the generation station 202 at 
the POI 103. Alternatively, a utility-scale generation-side 
meter for the geueratiou station 202 may be located at 

20 another location consistent with the descriptions of such 
meters provided herein. 

Generation station 202 includes power generation equip­
ment 210, which may include, as examples, wind turbines 
and/or photovoltaic panels. Power generation equipment 

2s 210 may further include other electrical equipment, includ­
ing but not limited to switches, busses, collectors, inverters, 
and power unit transformers (e.g., transformers in wind 
turbines). 

As illustrated in FIG. 2, generation station 202 is config-
30 ured to connect with BTM equipment which may fonction as 

BTM loads. In the illustrated embodiment of FIG. 2, the 
BTM equipment includes flexible datacenters 220. Various 
configurations to supply BTM power to flexible datacenters 

Some embodiments may involve using one or more 
control systems to direct time-insensitive (e.g., interruptible) 
computational tasks to computarional hardware, sucb as 
central processing units (CPUs) aud graphics processing 
units (GPUs). sited behind the meter. while other hardware 35 

is sited in front of the meter (i.e., consuming metered grid 
power via a customer meter (e.g., 106d, 1060) and possibly 
remote from the behind-the-meter hardware. As such, par­
allel computing processes, such as Monte Carlo s imulations, 
batch processing of financial transactions, graphics render­
ing, machine learning, neural network processing, queued 
operations, and oil and gas field s imulation models, arc good 
candidates for such interruptible computational operatio11s. 

220 within the arrangement of FJG. 2 are described herein. 
In one configuration, generated power may travel from 

the power generation equipment 210 over one or more 
connectors 230A, 230B to one or more electrical busses 
240A, 2408, respectively. Bach of tbe connectors 230A, 
230B may be a switched connector such that power may be 

40 routed independently to 240A and/or 240B. For illustrative 
purposes only, connector 230B is shown with an open 
switch, and connector 230A is shown with a closed switch, 
but either or both may be reversed in some embodiments. 
Aspects of this configuration can be used in various embodi-

45 ments when BTM power is supplied without significant 
power conversion to BTM loads. 

FJG. 2 shows a behind-the-meter arraugement with 
optional grid-power, including one or more flexible data­
centers, according to one or more example embodiments. 
Dark arrows illustrate a typical power delivery direction. 
Consistent with FIG. 1, the arrangement illustrates a gen­
eration station 202 in the generation segment 102 of a 
Wide-Area Synchronous Grid. The generation station 202 50 

supplies utility-scale power (typically >50 MW) via a gen­
eration power connection 250 to the Point of lnterco1rnection 

ln various configurations, the busses 240A and 2408 may 
be separated by an open switch 240C or combined into a 
common bus by a closed switch 240C. 

In another configuration, generated power may travel 
from the power generation equipment 210 to the high side of 
a local step-down transfom1er 214. The generated power 
may then travel from tbe low side of the local step-down 
transformer 214 over one or more connectors 232A, 232B to 

l 03 between the generation station 202 and the rest of the 
grid. Typically, the power supplied on collllection 250 may 
be at 34.5 kV AC, but it may be higher or lower. Depending 
on the voltage at coruJection 250 and the voltage at trans­
mission lines 104a, a transformer system 203 may step up 

55 the one or more electrical busses 240A, 240B, respectively. 
Each of the co1mectors 232A, 2328 may be a switched 
connector such that power may be routed independently to 
240A and/or 2408. For illustrative purposes only, coruJector 
232A is shown with an open switch, and collllector 232B is 

60 shown with a closed switch, but either or both may be 
reversed in some embodiments. Aspects of this con.figura­
tion can be used when it is preferable to connect BTM power 
to the power generation equipment 210, but the generated 

the power supplied from the generation station 202 to high 
voltage ( e.g., 115 kV +AC) for transmission over connection 
252 and onto transmission lines 104a of transmission seg­
ment 104. Grid power carried on the transmission segment 
104 may be from generation station 202 as well as other 
generation stations (not shown). Also consistent with FIG. 1, 
grid power is consumed at one or more distribution net­
works. including example distribution network 206. Grid 65 
power may be taken from the transmission lines 104a via 
connector 254 and stepped down to ilistribution network 

power must be stepped down prior to use at the BTM loads. 
In another configuration, generated power may travel 

from the power generation equipment 210 to the low side of 
a local step-up t·rans:fonner 212. The generated power may 
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then travel from the high side of the local step-up trans­
former 212 over one or more connectors 234A, 2348 to the 
one or more electrical busses 240A, 2408, respectively. 
Each of the connectors 234A, 2348 may be a switched 
connector such that power may be routed independently to 
240A and/or 2408. For illustrative purposes only, both 
connectors 234A, 2348 are shown with open switches, but 
either or both may be closed in some embodiments. Aspects 
of this configuration can be used when it is preferable to 
counect 8TM power to the outbound connector 250 or the 
high side of the local step-up transformer 212. 

In another configuration, generated power may travel 
from the power generation equipment 210 to the low side of 
the local step-up transformer 212. The generated power may 
then travel from the high side of the local step-up trans­
former 212 to the high side of local step-down transformer 
213. The generated power may then travel from the low side 

16 
tlu·ough POJ 103 and such grid power may power the 
generation station control system 216. 

In some configurations, an energy storage system 218 
may be connected to the generation station 202 via connec-

5 tor 218A, which may be a switched co1111ector. For illustra­
tive purposes only, co1mector 218A is shown with an open 
switch but in some embodiments it may be closed. The 
energy storage system 218 may be connected to bus 240A 
and/or bus 2408 and store energy produced by the power 

10 generation E-,quipment 210. The energy storage system may 
also be isolated from generation station 202 by switch 242A. 
In times of need, such as when the power generation 
equipment in an idle or off state and not generating power, 
the energy storage system may feed power to, for example, 

15 the flexible datacenters 220. The energy storage system may 
also be isolated from the flexible datacenters 220 by switch 
2428. 

of the local step-down transformer 213 over one or more 
connectors 236A, 2368 to the one or more electrical busses 
240A, 24013, respectively. Each of the connectors 236A, 20 

2346 may be a switched connector such that power may be 
routed independently to 240A and/or 2408. For illustrative 
purposes only, both connectors 236A, 23613 are shown with 
open switches, but either or botb may be closed in some 
embodiments. Aspects of this configuration can be used 25 

when it is preferable to connect BTM power to the outbound 
connector 250 or the high side of the local step-up trans­
former 212, but the power must be stepped down prior to use 

In a preferred embodiment. as illustrated, power genera­
tion equipment 210 supplies BTM power via connector 242 
to flexible datacenters 220. The BTM power used by the 
flexible datacenters 220 was generated by the generation 
station 202 and did not pass through the POI 103 or 
utility-scale generation-side meter 253, and is not subject to 
T&D charges. Power received at the flexible dataceuters 220 
may be received through respective power input connectors 
220A. Each of the respective collllectors 220A may be 
switched connector that can electrically isolate the respec­
tive flexible dataceuter 220 from the connector 242. Power 
equipment 2208 may be arrang~-d between the flexible at the BTM loads. 

In one embodiment, power generated at the generation 
station 202 may be used to power a generation station 
control system 216 located at the generation station 202, 
when power is available. The generat ion station control 
system 216 may typically control the operation of the 
generation station 202. Generated power used at the gen­
eration station control system 216 may be supplied from bus 
240A via connector 216A and/or from bus 2408 via con­
nector 2168. Each of the connectors 216A, 2168 may be a 
switched connector such that power may be routed indepen­
dently to 240A and/or 240B. While the generation station 
control system 216 can consume BTM power when powered 
via bus 240A or bus 24013, the 8TM power taken by 
generation station control system 216 is insignificant in 
terms of rendering an economic benefit. Further, the gen­
eration station control system 216 is not configured to 
operate intermittently, as it generally must remain always 
on. Further still, the generation station control system 216 
does not have the ability to quickly ramp a BTM load up or 
down. 

In another embodiment, grid power may alternatively or 
additionally be used to power the generation station control 
system 216. As illustrated here, metered grid power from a 
distribution network, such as distribution network 206 for 
simplicity of illustration purposes only, may be used to 
power generation station control system 216 over co1111ector 
216C. Connector 216C may be a switched co1mector so that 
metered grid power to the generation station control system 
216 can be switched on or off as needed. More commonly, 
metered grid power would be delivered to the generation 
station control system 216 via a separate distribution net­
work (not shown), and also over a switched com1ector. Any 
such grid power delivered to the generation station control 
system 216 is metered by a customer meter206Aand subject 
to T&D costs. 

In another embodiment, when power generation equip­
ment 210 is in an idle or off state and not generating power, 
grid power may backfeed into generation station 202 

30 datacenters 220 and the connector 242. The power equip­
ment 220B may include, but is not limited to, power 
conditioners, unit transfonners, inverters, and isolation 
equipment. As illustrated, each flexible datacenter 220 may 
be served by a respective power equipment 2208 . However, 

35 in another embodiment, one power equipment 2208 may 
serve multiple flexible datacenter 220. 

In one embodiment, flexible datacenters 220 may be 
considered BTM equipment located behind-the-meter and 
electrically connected to the power generation equipment 

40 210 behind (i.e .. prior to) the generation station's POI 103 
with the rest of the electrical grid. 

ln one embodiment, 8TM power produced by the power 
generation equipment 210 is utilized by the flexible data­
centers 220 behind (i.e., prior to) the generation station's 

45 POI with an electrical grid. 
In another embodiment, flexible datacenters 220 may be 

considered BTM equipment located behind-the-meter as the 
flexible datacenters 220 are electrically coo.uected to the 
generation station 202, and generation station 202 is subject 

50 to metering by utility-scale generation-side meter 253 (or 
253A, or another utility-scale generation-side meter), and 
the flexible datacenters 220 receive power from the genera­
tion station 202, but the power received by the flexible 
datacenters 220 from the generation station 202 has not 

55 passed through a utility-scale generation-side meter. In this 
embodiment, the utility-scale generation-side meter 253 (or 
253A) for the generation station 202 is located at the 
generation station's 202 POI 103. Ju another embodiment, 
the utility-scale generation-side meter for the generation 

60 station 202 is at a location other than the POI for the 
generation station 202- for example, a substation (not 
shown) between the generation station 202 and the genera­
tion station's POI 103. 

In another embodiment, power from the generation sta-
65 tion 202 is supplied to the flexible datacenters 220 as 8TM 

power, wbcre power produced at the generation station 202 
is subject to metering by utili ty-scale generation-side meter 
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253 (or 253A, or another util ity-scale generation-side 
meter), but the BTM power supplied to the flexible data­
centers 220 is utilized before being metered at the utility­
scale generation-side meter 253 (or 253A, or another utility­
scale generation-side meter). In this embodiment, the utility- 5 
scale generation-side meter 253 (or 253A) for the generation 
station 202 is located at the generation station's 202 POI 
103. In another embodiment, the utility-scale generation­
side meter for the generation station 202 is at a location other 
than the POI for the generation station 202- for example, a 10 

substatio11 (not shown) between the generation station 202 
and the generation station's POI 103. 

In another embodiment, flexible datacenters 220 may be 
considered BTM equipment located behind-the-meter as 
they are electrically COJll1ected to the generation station 202 1 s 
that supplies power to the grid, and the flexible datacenters 
220 receive power from the generation station 202 that is not 
subject to T&D charges, but power otherwise received from 

18 
datacenters 220, in which case each of the flexible datacen­
ters 220 so connected would not be operating as a BTM load. 

In another embodiment, when power generation equip­
ment 210 is in an idle or off state and not generating power, 
grid power may backfeed into generation station 202 
tlu·ough POI 103 and such grid power may power the 
flexible datacenters 220. 

The flexible datacenters 220 are shown in an example 
arrangement relative to l11e generation station 202. Particu­
larly, generated power from the generation station 202 may 
be supplied to the flexible datacenters 220 tlu·ough a series 
of connectors and/or busses (e.g., 232B, 240B, 242, 220A). 
As illustrated, in other embodiments, connectors between 
the power generatiou equipment 210 and other components 
may be switched open or closed, allowing other pathways 
for power transfer between the power generation equipment 
210 and components, including the flexible datacenters 220. 
Additionally, the connector arrangement shown is illustra­
tive ouly and other circuit arrangements are contemplated the grid that is supplied by the generation station 202 is 

subject 10 T&D charges. 20 within the scope of supplying BTM power to a BTM load at 
generation station 202. For example, there may be more or 
fewer transfonners, or one or more of transformers 212, 213, 
214 may be transfom1er systems with multiple steppings 

In another embodiment, power from the generation sta­
tion 202 is supplied to the flexible datacenters 220 as BTM 
power, where electrical power is generated at the generat ion 
station 202 that supplies power to a grid, and the generated 
power is not subjt-'Cl to T&D charges before being used by 2s 

flexible datacenters 220, but power otherwise received from 
the connected grid is subject to T&D charges. 

In another embodiment, flexible datacenters 220 may be 
considered BTM equipment located behind-the-meter 
because they receive power generated from the generation 30 

station 202 intended for the grid, and that received power is 
not routed through the electrical grid before being delivered 
to the flexible datacenters 220. 

and/or may include additional power equipment including 
but not limited to power conditioners, filters, switches, 
inverters, and/or AC/DC-DC/AC isolators. As another 
example, metered grid power coL111ections to flexible data­
centers 220 are shown via bot11 256A and 2568 ; however, a 
single connection may connect one or more flexible data­
centers 220 (or power equipment 220B) to metered grid 
power and the one or more flexible datacenters 220 (or 
power equipment 2208) may include switching apparatus to 
direct BTM power and/or metered grid power to control 
systems, communication systems, and/or computing sys-In another embodiment, power from the generation sta­

tion 202 is supplied to the flexible datacenters 220 as BTM 
power, where e lectrical power is generated at the generation 
station 202 for distribution to the grid, and the flexible 
datacentcrs 220 receive that power, and that received power 

35 terns as desired. 
In some examples, BTM power may arrive at the flexible 

datacenters 220 in a tbree-phase AC format. As such, power 
equipment (e.g., power equipment 220B) at one or more of 
the flex ible datacenters 220 may enable each flexible data-is not routed through tbe electr ical grid before. being deliv­

ered to the flexible datacemers 220. 
In another embodiment, metered grid power may alter­

natively or additionally be used to power one or more of the 
flexible datacenters 220, or a portion within one or more of 
the flexible datacenters 220. As illustrated bere for simplic­

40 center 220 to use one or more phases of the power. For 
instance, the flexible datacenters 220 may utilize power 
equipment (e.g., power equipment 2208 , or altematively or 
additionally power equipmem that is part of the flexible 
dataceoter 220) to convert 8TM power received from the 

45 generation station 202 for use at computing systems at each 
flexible datacenter 220. In other examples, the BTM power 
may arrive at one or more of the flexible datacenters 220 as 
DC power. As such, the flexible datacenters 220 may use the 
DC power to power computing systems. In some such 

ity, metered grid power from a distribution network, such as 
distribution network 206, may be used to power one or more 
flexible datacenters 220 over connector 256A and/or 2568 . 
Each of co1JJ1ector 256A and/or 2561:3 may be a switched 
connector so that metered grid power to the flexible data­
centers 220 can be switched on or off as needed. More 
commonly, metered grid power would be delivered to the 
flexible datacenters 220 via a separate distribution network 
(not shown), and also over switched connectors. Any such 
grid power delivered to the flexible datacenters 220 is 
metered by customer meters 206A and subject to T&D costs. 55 
Jn one embodiment, co1u1cctor 256B may supply metered 
grid power to a portion of one or more flexible datacenters 
220. For example, connector 256B may supply metered grid 
power to control and/or communication systems for the 
flexible datacenters 220 that need constant power and cannot 60 

be subj ect to intermittent BTM power. Connector 242 may 
supply solely BTM power from the generation station 202 to 
high power demand computing systems within the flexible 
datacenters 220, in which case at least a portion of each 
flexible datacenters 220 so connected is operating as a BTM 65 
load. In another embodiment, co1mector 256A and/or 2568 
may supply all power used at one or more of the flexible 

so examples, tbe DC power may be routed through a DC-to-DC 
converter that is part of power equipment 2208 and/or 
flex ibles datacenter 220. 

In some configur<1tious, a flexible datacenter 220 may be 
arranged to only have access to power received behind-the­
meter from a generation station 202. In tJ1e arrangement of 
FIG. 2, the flexible datacenters 220 may be arranged only 
with a co1mection to the generation station 202 and depend 
solely on power received behind-the-meter from the gen­
eration station 202. Alternatively or additionally, the flexible 
datacenters 220 may receive power from energy storage 
system 218. 

In some configurations, one or more of the flexible 
datacenters 220 can be arranged to have connections to 
multiple sources that are capable of supplying power to a 
flexible datacenter 220. To illustrate a first example, the 
flexible datacenters 220 are shown connected to connector 
242, which can be connected or disconnected via switches to 
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the energy storage sys1e01 218 via conoec1or 218A, 1he 
generation station 202 via bus 240B, and grid power via 
metered connector 256A. In one embodiment, the flexible 
datacenters 220 may selectively use power received behind­
the-meter from the geoeration stalion 202, stored power 5 
supplied by the energy storage systen1 218, and/or grid 
power. For instance, flexible datacenters 220 may use power 
stored in the energy storage system 218 when costs for using 
power supplied behind-the-meter from the generation sta­
tion 202 are disadvantageous. By having access to the 10 
energy storage system 218 available, the flexible datacenters 
220 may use the stored power and allow the generation 
station 202 to subsequently refill the energy storage system 
218 when cost for power behind-the-meter is low. Alterna­
tively, the flexible datacenters 220 may use power from 1s 

multiple sources simultaneously to power difl:erent compo­
nents (e.g., a first set and a second set of computing 
systems). Thus, the flexible datacenters 220 may leverage 
the multiple connections in a manner that can reduce the cost 
for power used by the computing systems at the flexible 20 

datacenters 220. The flexible datacenters 220 control system 
or the remote master control system 262 may monitor power 
conditions and other factors to determine whether the flex­
ible datacenters 220 should use power from either the 
generation station 202, grid power, the energy storage sys- 2s 

tem 218, none of the sources, or a subset of sources during 
a given time range. Other arrangements are possible as well. 
For example, the arrangement of FIG. 2 illustrates each 
flexible datacenter 220 as conuected via a single counector 
242 to energy storage system 218. generation station 202, 30 

and metered grid power via 256A. However, one or more 
flexible datacenters 220 may have independent switched 
cotmecrions to each energy source, allowing the one or more 
flexible datacenters 220 to operate from different energy 
sources than other flexible datacenters 220 at the same time. 35 

The selection of which power source to use at a flexible 
datacenter (e.g., the flexible datacenters 220) or another type 
of BTM load can change based on various factors, such as 
the cost and availabili ty of power from both sources, the 
type of computing systems using the power at the flexible 40 

datacenters 220 (e.g., some systems may require a reliable 
source of power for a long period), the nature of the 
computational operations being performed at the flexible 
datacenters 220 (e.g., a high priority task may require 
inllllediate completion regardless of cost), and temperature 45 

and weather conditions, among other possible factors. As 
such, a datacenter control system at the flexible datacenters 
220, the remote master control system 262, or another entity 
(e.g., an operator at the generation station 202) may also 
influence and/or determine the source of power that the 50 

flexible datacenters 220 use at a given time to complete 
computational operations. 

ln some example embodiments, the flexible datacenters 
220 may use power from the different sources to serve 
different purposes. For example, the flexible datacenters 220 55 

may use metered power .from grid power to power one or 
more systems at the flexible datacenters 220 that are con­
figured to be always-on (or almost always on), such as a 
control and/or communication system and/or one or more 
computing systems (e.g., a set of computing systems per- 60 
forming highly important computational operations). The 
flexible datacenters 220 may use BTM power to power other 
components within the flexible datacenters 220, such as one 

20 
examples, flexible dataccnters 220 may be deployed at a 
location geographically remote from the generation station 
202, while still maintaining a BTM power counection to the 
generation station 202. 

ln another example arrangement, the generation station 
202 may be co1uJected to a first BTM load (e.g., a flexible 
datacenter 220) aod may supply power to additional BTM 
loads via connections between the first BTM load and the 
additional BTM loads (e.g., a connection between a flexible 
datacenter 220 and another flexible datacenter 220). 

The arraogement in FIG. 2, and components iocluded 
therein, are for non-limiting illustration purposes and other 
arrangements are contemplated in examples. For instance, in 
another example embodiment, the arrangement of FIG. 2 
may include more or fewer components, such as more BTM 
loads, different connections between power sources and 
loads, and/or a different number of datacenters. In addition, 
some examples may involve one or more components within 
the arrangement of FIG. 2 being combined or forther 
divided. 

Within the arrangement of FIG. 2, a control system, such 
as the remote master control system 262 or another compo­
nent (e.g., a control syste1u associated with tbe grid operator, 
the generation station control system 216, or a datacenter 
control system associated with a traditional datacenter or 
one or more flexible datacenters) may use information to 
eDiciently manage various operations of some of the com­
poneuts within the arrangement of FIG. 2. For example, the 
remote master control system 262 or another component 
may manage distribution and execution of computational 
operations at one or more traditional datacenters 260 and/or 
flexible datacenters 220 via oue or more information-pro­
cessing algorithms. '[l1ese algorithms may util ize past and 
current information in real-time to manage operations of the 
different components. These algorithms may also make 
some predictions based on past trends and information 
analysis. In some examples, multiple computi11g systems 
may operate as a network to process information. 

ln:fom1ation used to make decisions may include eco­
nomic and/or power-related information, such as monitored 
power system conditions. Monitored power system condi­
tions may include oue or more of excess power generation 
at a generation statiou 202, excess power at a generation 
station 202 that a connected grid caimot receive, power 
generation at a generation station 202 subject to economic 
curtailment, power generation at a generation station 202 
subject tO reliability curtailment, power generation at a 
generation station 202 subject to power factor correction, 
low power generation at a generation station 202, start up 
conditions at a generation station 202, transient power 
generation conditions at a generation station 202, or testing 
conditions where there is an economic advantage to using 
behind-the-meter power generation at a generation station 
202. These different monitored power system conditions can 
be weighted ditlerently during processing and analysis. 

ln some examples, the information ca11 include the cost 
for power from available sources (e.g., BTM power a1 tbe 
generation station 202 versus metered grid power) to enable 
comparisons to be made which power source costs less. In 
some instances, the information may include historic prices 
for power to enable the remote master control system 262 or 
another system to predict potential future prices in similar 
sin1ations (e.g., the cost of power tends to trend upwards for or more computing systems that perform less critical com­

putational operations. 
In some examples, one or more flexible datacenters 220 

may be deployed a t the generation station 202. ln other 

65 grid power during warmer weather and peak-use hours). The 
information may also indicate the availability of power from 
the various sources (e.g., BTM power at the generation 
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station 262, t:he energy ston1ge system 218 at the gener<1tion 
station 262, ancVor metered grid power). 

22 
see one or more operdtions within the arraugement of FJG. 
2. As such, the remote master control system 262 may be one 
or more computing systems configured to process all, or a 
subset of, tile information described above, such as power, 

ln addition, the information may also include other data, 
including information associated with operations at compo­
nents withiD the arraDgemeDt. For instance, the infonnation 
may include data associated with perfom1ance of operations 

5 enviro1unent, computational characterization, and economic 
factors to assist with the distribution and execution of 

at the flexible datacenters 220 and the traditional datacenters 
260, such as the number of computational tasks currently 
being perfonued, the types of tasks being performed (e.g., 
type of computational oper<1tion, time-sensitivity, etc.), the 10 

number, types, and capabilities of available computfog sys­
tems, tJ1e amount of computational tasks awaiting perfor­
mance, and the types of computing systems at one or more 
datacenters, among others. The inform.ation may also 
include data specifying the conditions at one or more 1s 

datacenters (e.g., whether or not the temperatures are in a 
desired range, the amount of power available within an 
energy storage system such as 218), the amount of compu­
tational tasks awaiting perfom1ance iu the queue of one or 
more of the datacenters, and the identities of the entities 20 

associated with the computational operations at one or more 

computing operations among one or more datacenters. For 
instance, the remote master control system 262 may be 
configured to obtain and delegate computational operations 
among one or more datacenters based on a weighted analysis 
ofa variety of factors, includiug one or more of the cost and 
availability of power, the types and availability of the 
computing systems at each datacenter, current and predicted 
weather conditious at the different locations of flexible 
datacenters ( e.g., flexible datacenters 220) and generation 
stations (e.g., generation stations 202), levels of power 
storage available at one or more euergy stomge systems 
(e.g., energy storage system 218), and deadlines and other 
attributes associated with particular computational opera­
tions, among other possible factors. As such, the analysis of 
information performed by the remote master control system 
262 may vary within examples. For instance, the remote 
master control system 262 may use real-time information to 

of the datacenters. Entities associated witJ1 computational 
operations may be, for example, owners of the datacenters, 
cust01uers wbo purchase computational time at the datacen­
ters, or other entities. 

The infonnation used by the remote master control system 
262 or another component may include data associated with 

25 detennine whether or not to route a computational operation 
to a particular flexible datacenter (e.g., a flexible datacenter 
220) or to transition a computational operation between 
datacenters ( e.g., from traditional datacenter 260 to a flexible tl1e computatioual operations to be perfom1ed, such as 

deadlines, priorities (e.g., high vs. low priority tasks), cost to 
perform based on required computing systems, the optimal 30 

computing systems (e.g., CPU vs GPU vs ASIC; processing 
unit capabilities, speeds, or frequencies, or instrnctional sets 
executable by the processing wuts) for perfonning each 
requested computational task, and prices each entity (e.g., 
company) is willing to pay for computational operations to 35 

be performed or otherwise supported via computing systems 
at a traditional datacenter 260 or a flexible datacenter 220, 
amoug others. In addition, the infom1ation may also include 
other data (e.g., weather conditions at locations of datacen-
ters or power sources, any emergencies associated with a 40 

datacenter or power source, or the current value of bids 
associated with au auction for computational tasks). 

The information may be updated in-real time and used to 
make tbe different operational decisions within the arrange­
ment of FIG. 2. For instance, the information may help a 45 
component (e.g., the remote master control system 262 or a 
control system at a flexible datacenter 220) determine when 
to ramp up or ramp down power use at a flexible dataceuter 
220 or when to switch one or more computing systems at a 
flexible datacenter 220 into a low power mode or to operate so 
at a different frequency, among other operational adjust­
ments. The information can additionally or alternatively 
help a component within the arrange111ent of FIG. 2 to 
detemune when to transfer computational operations 
between computing systems or between datacenters based 55 
on various factors. h1 some instances, the information may 
also be used to detem1ine when to temporarily stop per­
fornung a co1uputarional operation or when to perform a 
computational operation at multiple sites for redundancy or 
other reasons. The information may further be used to 60 

detem1ine when to accept new computational operations 
from entities or when to temporarily suspend accepting new 
tasks to be performed due to lack of computing system 
availability. 

The remote master control system 262 represents a com- 65 

puling system that is capable of obtaining, managing, and 
using the information described above to manage and over-

datacenter 220). 
As sbown in FIG. 2, the generatioD station 202 may be 

able to supply power to the grid ancVor BTM loads such as 
flexible datacenters 220. With such a config·uration, the 
generation station 202 may selectively provide power to the 
BTM loads and/or the grid based on economic and power 
availability considerations. For example, the geueration sta­
tion 202 may supply power to the grid when the price paid 
for tl1e power exceeds a particular threshold (e.g., the power 
price o1fored by operators of the flexible datacenters 220). In 
some instances, the operator of a flexible datacenter and the 
operator of a generation station capable of supplying BTM 
power to the flexible dataceDter may utilize a predefined 
arrangement (e.g., a contract) that specifies a duration and/or 
price range when the generation station may supply power 
to the flexible datacenter. 

The remote master control system 262 may be capable of 
directing one or more flexible datacenters 220 to ramp-up or 
ramp-down to desired power consumption levels, ancVor to 
control cooperative action of multiple flexible datacenters by 
deternuning how to power each individual flexible datacen­
ter 220 in accordance with operational directives. 

17ie configuration of the remote master control system 
262 can vary within examples as further discussed with 
respect to FIGS. 2, 3, and 7-9. The remote master control 
system 262 may operate as a single computing system or 
may involve a network of computing systems. Preferably, 
the remote master control system 262 is implemented across 
one or more servers in a fault-tolerant operating environ­
ment that ensures continuous uptinle and connectivity by 
virtue of its distributed nanire. Alternatively, although the 
remote master control system 262 is showu as a physically 
separate component arrangement for FIG. 2, the remote 
master control system 262 may be combined with another 
component in other embodinlents. To illustrate an example, 
the remote master control system 262 may operate as part of 
a flexible datacenter (e.g., a computing system or a data-
center control system of the flexible datacenter 220), includ-
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ing sharing components with a flexible dataceuter, sharing 
power with a flexible datacenter, and/or being co-located 
with a flexible datacenter. 

In addition, the remote master control system 262 may 
conununicate with compouents within the arrangement of 
FlG. 2 using various communication technologies, including 
wired and wireless communication technologies. For 
instance, the remote master control system 262 may use 
wired (not illustrated) or wireless conununication to com­
municate with datacenter cont rol systems or other comput­
ing systems at the flexible datacenters 220 and the t raditional 
datacenters 260. The remote master control system 262 may 
also communicate with entities inside or outside the arra11ge­
ment of FIG. 2 and other components within the arrange­
ment of PlG. 2 via wired or wireless communication. For 
instance, the remote master control system 262 may use 
wireless col1ll11u1lication to obtain computational operations 
from entities seeking support for the computational opera­
tions at one or more dataceuters iu exchange for payment. 
TI1e remote master control system 262 may communicate 
directly with the entities or may obtain the computational 
operations from the traditional datacenters 260. For instance, 
an entity may submit jobs (e.g., computational operat ions) to 
one or more traditional datacenters 260. The remote master 
control system 262 may determine that transferring one or 
more of the computational operations to a flexible datacenter 
220 may better support the transferred computational opera­
tions. For example, the remote master control system 262 
may derem1ine that the transfer may enable the computa­
tional operations to be completed quicker and/or at a lower 
cost. 1n some examples, the remote master control system 
262 may communicate with the entity to obtain approval 
prior to transferring the one or more computational opera­
tions. 

Tue remote master control system 262 may also conunu­
nicate with grid operators and/or an operator of generation 
station 202 to help determine power management strategies 
when distributing computat ional operations across the vari-

24 
of ways (e.g., straight configuration, zig-zag con.figuration) 
as further discussed with respect to FIGS. 6A, 6B. Further­
more, although the example arrangement illustrated in FIG. 
2 shows coniig11rations where flexible datacenters 220 serve 

5 as BTM loads, other types of loads can be used as BTM 
loads within examples. 

The arrangement of FIG. 2 includes the traditional data­
centers 260 coupled to metered grid power. The traditional 
datacenters 260 using metered grid power to provide com-

10 putational resources to support computational operatiollS. 
One or more enterprises may assign computat ional opera­
tions to the traditional datacenters 260 with expectations that 
the datacenters reliably provide resources without interrup­
tion (i.e., non-intermittently) to support the computational 

15 operations, such as processing abilities, uetworki11g, and/or 
volatile storage. Siulilarly, oue or more enterprises may also 
request computational operations to be performed by the 
flexible datacenters 220. The flexible datacenters 220 differ 
from the traditional datacenters 260 in that the flexible 

20 datacenters 220 are arranged and/or configured to be con­
nected to BTM power, are expected to operate intermittently, 
and are expected to ramp load (and thus computational 
capability) up or down regularly in response to control 
directives. In some examples, tl1e flexible datacenters 220 

25 and the traditional datacenters 260 may have si.nlilar con­
figmations and may only differ based on the source(s) of 
power relied upon to power internal computing systems. 
Preferably, however, the flexible datacenters 220 include 
particular fast load ramping abilities (e.g., quickly increase 

30 or decrease power usage) and are intended and designed to 
effectively operate during intermittent periods of time. 

FIG. 3 shows a block diagram of the remote master 
control system 300 according to one or more example 
embodiments. Remote master control system 262 may take 

35 the form of remote master control system 300, or may 
include less than all components in remote master control 
system 300, different components than in remote master 
control system 300, and/or more components tl1an in remote 

ous datacenters. In addition, the remote master control 
system 262 may communicate with other sources, such as 40 

weather prediction systems, historical and current power 
price databases, and auct'ion systems, etc. 

master control system 300. 
The remote master control system 300 may perform one 

or more operations described herein and may include a 
processor 302, a data storage unit 304, a communication 
interface 306, a user interface 308, an operat ions and envi­
ronment analysis module 310, and a queue system 312. ln 

In furtJ1er examples, the remote master control system 262 
or another computing system within the arrangement of FIG. 
2 may use wired or wireless communication to subnlit bids 
within an auction that involves a bidder (e.g., the highest 
bid) obtaining computational operations or other tasks to be 
perfornuxl. Particularly, the remote master control system 
262 may use the information discussed above to develop 
bids to obtain computing operations for performance at 
available computing systems at flexible datacenters (e.g., 
flexible datacenters 220). 

45 other examples, the remote master control system 300 may 
include more or fewer components in other possible arrange­
ments. 

As shown in FIG. 3, the various components of the remote 
master control system 300 can be connected via one or more 

50 connection mechailisms (e.g., a connection mechanism 
314). In this disclosure, the term "connection mechanism" 
means a mechanism that facilitates communication between 
two or more devices, systems, components, or other enti ties. In the example arrangement shown in FIG. 2, the flexible 

datacenters 220 represent example loads that can receive 
power behind-the-meter from the generation station 202. In 55 

such a con.figuration, the flex ible datacenters 220 may obtain 
and utilize power behind-the-meter from the generation 
station 202 to perfonn various computational operations. 
Performance of a computational operation may involve one 
or more computing systems providing resources useful in 60 

the computational operation. For instance, the flex ible data­
centers 220 may include one or more computing systems 
configured to store information, perfom1 calculations and/or 
parallel processes, perform simulations, mine cryptocurren­
cies, and execute applications, among other potential tasks. 65 

111e computing systems cau be specialized or generic and 
can be arranged at each flexible datacenter 220 in a variety 

For instance, a connection mechanism can be a simple 
mechanism, such as a cable. PCB trace. or system bus, or a 
relatively complex mechanism, such as a packet-based com-
munication network (e.g., LAN, WAN, and/or the lnternct). 
ln some instances, a connection iuechauism can include a 
non-tangible medium (e.g., where the connection is wire­
less). 

As part of the arrangement of FIG. 2, the remote master 
control system 300 (corresponding to remote master control 
system 262) may perform a variety of operations, such as 
management and distribution of computational operations 
among datacenters, monitoring operational, economic, and 
enviro1u11ent conditions, and power management. For 
instance, the remote master control system 300 may obtain 
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computational operations from one or more enterprises for 
performance at one or more datacenters. The remote master 
control system 300 may subsequently use information to 
distribute and assign the computational operations to one or 
more datacenters (e.g., the flexible datacenters 220) that 
have the resources (e.g., particular types of computing 
systems and available power) available to complete the 
computational operations. In some examples, the remote 
master control system 300 may assign all incoming com­
putational operation requests to the queue system 312 and 
subsequently assign the queued requests to computing sys­
tems based on an analysis of current market and power 
conditions. 

Although the remote master control system 300 is shown 
as a single entity. a network of computing systems may 
perform the operations of the remote master control system 
300 in some examples. For example, the remote master 
control system 300 may exist in the form of computing 
systems (e.g., datacenter control systems) distributed across 
mult iple dataceuters. 

The remote master control system 300 may include one or 
more processors 302. As such, the processor 302 may 
represent one or more general-purpose processors (e.g., a 
microprocessor) and/or one or more special-purpose proces­
sors (e.g., a digital signal processor (DSP)). 1n some 
examples, the processor 302 may include a combination of 
processors within examples. The processor 302 may per­
form operations, including processing data received from 
the other components within the arrangement of FIG. 2 and 
data obtained from external sources, including information 
such as weather forecasting systems, power market price 
systems, and other types of sources or databases. 

1be data storage unit 304 may include oue or more 
volatile, non-volatile, removable, and/or non-removable 
storage components, such as magnetic, optical, or flash 
storage, and/or can be integrated in whole or in part with the 
processor 302. As such, the data storage unit 304 may take 
the fonn oJ a non-transitory computer-readable storage 
medium, having stored thereoD program instn1ctions ( e.g., 
compiled or non-compiled program logic and/or machine 
code) that, when executed by the processor 302, cause the 
remote master control system 300 to perfonn one or more 
acts and/or fi.mctions, such as those described ill this dis­
closure. Such program instructions can define and/or be part 
of a discrete software application. In some instances, the 
remote master control system 300 can execute program 
instructions in response to receiving an input, such as from 
the communication interface 306, tbe user iuterface 308, or 
the operations and envirolllllent analysis module 310. The 
data storage unit 304 may also store other information, such 
as those types described in this disclosure. 

In some examples, the data storage unit 304 may serve as 
storage for infonnation obtained from one or more external 
sources. For example, data storage unit 304 may store 
information obtained from one or more of the traditional 
datacenters 260, a generation station 202, a system associ­
ated with the grid, and flex ible datacenters 220. As examples 
only, data storage 304 may include, in whole or i.n part, local 
storage, dedicated server-managed storage, network 
attached storage, and/or cloud-based storage, and/or combi­
nations ther.,-of. 

TI1e communication interface 306 can allow the remote 
master control system 300 to connect to and/or collllllunicate 
with another component according to one or more protocols. 
For instance, the communication interface 306 may be used 
to obtain infonnation related to current, future, and past 
prices for power, power availability, current and predicted 

26 
weather conditions, and information regarding tl1e different 
datacenters (e.g., current workloads at datacenters, types of 
computing systems available within datacenters, price to 
obtain power at each datacenter, levels of power storage 

5 available aud accessible at each datacenter, etc.). lo an 
example, the commwucation interface 306 can include a 
wired interface, such as an Ethernet interface or a high­
definition serial-digital-interface (HD-SDI). In another 
example, the conllllunicatioo interface 406 can include a 

10 wireless interface, such as a cellular, satellite, WiMAX, or 
Wl-FI interface. A connection can be a direct coru1ection or 
an indirect coru1ection, the latter being a connection that 
passes through and/or traverses one or more components, 
such as such as a router, switcher, or other net\\•Ork device. 

1s Likewise, a wireless transmission can be a direct transmis­
sion or an indirect transmission. The communication inter­
face 306 may also utilize other types of wireless collllllttni­
cation to enable communication with datacenters positioned 
at various locations. 

20 TI1e comnrn1ucation interface 306 may enable the remote 
master control system 300 to communicate with the com­
ponents of the arrangement of FIG. 2. lo addition, the 
coumrnnication interface 306 may also be used to co1runu­
nicate with the various datacenters, power sources, and 

2s different enterprises submilling computational operations 
for the datacenters to support. 

The user interface 308 can facilitate interaction between 
the remote master control system 300 and an admi1usirator 
or user, if applicable. As such, the user interface 308 can 

30 include input components such as a keyboard, a keypad, a 
mouse, a touch-sensitive panel, a microphone, and/or a 
camera, and/or output components such as a display device 
(which, for example, can be combiued with a touch-sensitive 
pruicl), a sound speaker, and/or a haptic feedback system. 

35 More generally, the user interface 308 can include hardware 
and/or software components that facilitate interaction 
between remote master control system 300 and the user of 
the system. 

In some examples, the user interface 308 may enable the 
40 manual examination and/or maiupulation of components 

within the arrangement of FIG. 2. For instance, an admin­
istrator or user may use the user interface 308 to check the 
status of, or change, one or more computational operations, 
the performance or power consumption at oue or more 

45 datacenters, the number of tasks remaining within the queue 
system 312, and other operations. As such, the user interface 
308 may provide remote connectivity to one or more sys­
tems within the arrauge1uent of FIG. 2. 

The operations and envirolllllent analysis module 310 
50 represents a component of the remote master control system 

300 associated with obtaining a.t1d analyzing information to 
develop instructions/directives for components within the 
arrangement of FIG. 2. The infonnation analyzed by the 
operations and environn1ent analysis module 310 can vary 

55 witlun examples and may include the i.J.uom1ation described 
above with respect predicting and/or directing the use of 
BTM power. For instance, the operations and environment 
analysis module 310 may obtain and access infonuation 
related to the current power state of computing systems 

60 operating as part of the flexible datacenters 220 and other 
datacenters that the remote master control system 300 bas 
access to. This information may be used to determine when 
to adjust power usage or mode of one or more computing 
systems. In addition, the remote master control system 300 

65 may provide instructions a flexible datacenter 220 to cause 
a subset of the computiug systems to transition into a low 
power mode to consmne less power while still perfonuing 
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operations at a slower rate. The remote master control 
system 300 may also use power state information to cause a 
set of computing systems at a flexible datacenter 220 to 
operate at a higher power consumption mode. In addition, 
the remote master control system 300 may transition com­
puting systems into sleep states or power on/off based on 
information analyzed by the operations and envirolllllent 
analysis module 310. 

In some exan1ples, the operations and enviromnent analy­
sis module 310 may use location, weather, act ivity levels at 
the flexible dataccnters or the generation station, and power 
cost information to determine control strategies for one or 
more components in the arrangement of FIG. 2. For 
instance, the remote master control system 300 may use 
location infomJation for one or more datacenters to antici­
pate potential weather conditions that could illlpact access to 
power. In addition, the operations and environment analysis 
module 310 may assist the remote master control system 300 
determine whether to transfer computational operations 
between datacenters based on various economic aud power 
factors. 

T11e queue system 312 represents a queue capable of 
organizing computat ional operations to be performed by one 
or more dataceuters. Upon receiving a request to perform a 
computational operation, the remote master control system 
300 may assign the computational operation to the queue 
until one or more computing systems are available to 
support the computat ional operation. The queue system 312 
may be used for organizing and transferring computational 
tasks in real tillle. 

The organizational design of the queue system 312 may 
vary within examples. In some exan1ples, the queue system 
312 may organize indications (e.g., tags, pointers) to sets of 
computational operations requested by various enterprises. 
The queue system 312 may operate as a First-In-First-Out 
(FIFO) data structure. In a FIFO data stmcture, the first 
element added to the queue will be the first one to be 
removed. As such, the queue system 312 may include one or 
more queues that operate using the FIFO data structure. 

28 
401, a communication interface 408, a behind-the-meter 
interface 406, a grid interface 404, a user interface 410, a 
generation station control system 414. and power transfor­
mation equipment 402. T11e power generation equipment 

5 210 may take the form of power generation equipmeut 401, 
or may include less than all components in power generation 
equipment 401, different components than in power genera­
tion equipment 401, and/or more components than in power 
generation equipruent 401 . Generation station control sys-

10 tem 216 may take the fom1 of generation station control 
system 414, or may include less than a ll components in 
generation station control system 414, different components 
than in generation station control system 414, and/or more 
components than in generation station control system 414. 

15 Some or a ll of the components geuerat ion station 400 may 
be connected via a communication interface 516. These 
components are illustrated in FIG. 4 to convey an example 
configuration for the generation station 400 (corresponding 
to generation station 202 shown in FIG. 2). l.n other 

20 examples, the generation station 400 may include more or 
fewer components in other arrangements. 

The generation station 400 can correspond to any type of 
grid-connected utility-scale power producer capable of sup­
plying power to one or more loads. The size, amount of 

25 power geuerated, and other charac teristics of the generatfon 
station 400 may differ within examples. For instance, the 
generation station 400 may be a power producer that pro­
vides power iutem1ittently. 111e power generatiou may 
depend on monitored power couditions, such as weather at 

30 the location of the generation station 400 and other possible 
conditions. As such, the generation station 400 may be a 
temporary arrangement, or a permanent facility, config11red 
to supply power. Tbe generation station 400 may supply 
BTM power to one or more loads and supply metered power 

35 to the electrical grid. Particularly, the generation station 400 
may supply power to the grid as shown in the arrangement 
ofFIG. 2. 

In some examples, one or more queues within the queue 40 

system 312 may use other designs of queues, including mies 

T11e power genenition equipmeut 401 represents the com­
poneut or components configured to generate utility-scale 
power. As such, the power generation equipment 401 may 
depend on the type of facility that the generation station 400 

to rank or organize queues in a particular manner that can 
prioritize some sets of computational operations over others. 
171e rules may include one or more of an estimated cost 
and/or revenue to perform each set of computational opera- 45 

tions, an importance assigned to each set of computational 
operations, and deadlines for initiating or completing each 

corresponds to. For instance, the power generation equip­
ment 401 1uay correspond to electric generators that trans­
form kinetic energy into electricity. The power generation 
equipment 401 may use electromagnetic induction to gen­
erate power. In other examples, the power generation equip-
ment 401 may utilize electrochemistry to transform chemi­
cal energy into power. 111e power generation equipment 401 
may use the photovoltaic effect to transform light into 

set of computational operations, among others. Examples 
using a queue system are further described below with 
respect to FIG. 9. 50 electrical energy. In some examples, the power generation 

equipment 401 may use nirbines to generate power. The 
t11rbines may be driven by, for example, wind, water, steam 
or burniug gas. Other examples of power production are 

In some examples, the remote master control system 300 
may be configured to moni tor one or more auctions to obtain 
computal'ional operations for datacenters to support. Particu­
larly, the remote master control system 300 may use 
resource availabil ity and power prices to develop and submit 55 

b ids to an external or internal auction system for the right to 
support particular computational operations. As a result, the 
remote master control system 300 may identify computa­
tional operations that could be supported at one or more 
flexible datacenters 220 at low costs. 

possible. 
The communication interface 408 can enable the genera-

l'ion station 400 to communicate with other components 
within the arrangement of FIG. 2. As such, the conununi­
cation interface 408 may operate similarly to the couunu­
nication interface 306 of the remote master control system 

60 300 and the communication interface 503 of the flexible 
datacenter 500. FJG. 4 is a block diagram of a generation station 400, 

according to one or more example embodiments. Generation 
station 202 may take the form of generation station 400, or 
may include less than all components in generation station 
400, different components than in generation station 400, 65 

and/or more components than in generation station 400. 171e 
generation station 400 includes power generation equipment 

171e generation station control system 414 may be one or 
more computing systems configured to control various 
aspects of the generation station 400. 

The BTM interface 406 is a module configmed to enable 
the power generatiou equipment 401 to supply BTM power 
to one or more loads and may include multiple components. 
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The arrangement oftbe BTM interface 406 may differ within 
examples based on various factors, such as the number of 
flexible datacenters 220 (or 500) coupled to the generation 
station 400, the proximity of the flexible datacenters 220 (or 
500), and the type of generation station 400, among others. 5 
In some examples, the BTM interface 406 may be config­
ured to enable power delivery to one or more flexible 
datacenters positioned near the generation station 400. Alter­
natively, the BTM interface 406 may also be configured to 
enable power delivery to one or more flexible datacenters 10 

220 (or 500) positioned remotely from the generation station 
400. 

deployed at a location near a source of generation station 
power (e.g., near a wind farm or solar farm). Rapid deploy­
ment may involve positioning the flexible datacenter 500 at 
a target locabon and installing and/or configuring one or 
more racks of computing systems within. 111e racks may 
include wheels to enable swift movement of the compul'iug 
systems. Although the flexible datacenter 500 could theo­
retically be placed anywhere, transmission losses may be 
minimized by locating it proximate to BTM power genera­
tion. 

The physical construcl'ion and layout of the flexible 
datacenter 500 can vary. In some instances, the flexible 
datacenter 500 may utilize a metal container (e.g., a metal 
container 602 shown in FIG. 6A). In general, the flexible 

The grid interface 404 is a module configured to enable 
the power generation equipment 401 to supply power to the 
grid and may include multiple components. As such, the grid 
interface 404 may couple to one or more transmission lines 
(e.g., transmission lines 404a shown in FIG. 2) to enable 
delivery of power lo the grid. 

1s dataceuter 500 may utilize some form of secure weather­
proof housing designed to protect interior components from 
wind, weather, and intrusion. The physical construction and 
layout of example flexible datacenters are further described 

·n le user interface 410 represents an interface that enables 
administrators and/or other entities to communicate with the 20 

generation station 400. As such, the user interface 410 may 
have a configuration that resembles the configuration of the 
user interface 308 shown in FIG. 3. Au operator may utilize 

with respect to FIGS. 6A-6B. 
Within the flexible dataceuter 500, various internal com-

ponents enable the flexible datacenter 500 to utilize power to 
perform some form of operations. The power input system 
502 is a module of tl1e flexible datacenter 500 configured to 
receive external power and input the power to the different the user interface 410 to control or 1uonitor operabons at the 

generation station 400. 
The power transformation equipment 402 represents 

equipment that can be utilized to enable power delivery from 
tl1e power generation equipment 401 to the loads and to 
transmission lines linked to the grid. Example power trans­
formation equipment 402 includes, but is not limited to, 
transformers, inverters, phase converters, and power condi­
tioners. 

FJG. 5 shows a block diagram of a flexible datacenter 500, 
according to one or more example embodiments. flexible 
datacenters 220 may take the form of flexible datacenter 
500, or may include less than all components in flexible 
datacenter 500, different components than in flexible data­
center 500, and/or more components than in flexible data­
center 500. In the example embodiment shown in FIG. 5, the 
flexible datacenter 500 includes a power input system 502, 
a communication interface 503, a datacenter control system 
504, a power distribution system 506, a climate control 
system 508, one or more sets of computing systems 512, and 
a queue system 514. These components are shown con­
nected by a communication bus 528. In other embodiments, 
the configuration of flexible datacenter 500 can <lifter, 
including more or fewer components. Jn addit ion, the com­
ponents withiJ1 flexible <latacenter 500 may be co1ubined or 
further divided into additional components within other 
embodiments. 

The example configuration shown in FIG. 5 represents 
one possible configuration for a flexible datacenter. As such, 
each flexible datacenter may have a different configuration 
when implemented based on a variety of factors that may 
influence its design, such as location and temperature that 
the location, particular uses for the flexible datacenter, 
source of power supplying computing systems within the 
flexible datacenter, design influence from an entity (or 
entities) that implements the flexible datacenter, and space 
available for the flexible datacenter. Thus, the embodiment 
of flexible datacenter 220 shown in FJG. 2 represents one 
possible configuration for a flex ible datacenter out of many 
other possible configurations. 

The flexible datacenter 500 may include a design that 
allows for temporary and/or rapid deployment, setup, and 
start time for supporting computational operations. For 
instance, the flexible datacenter 500 may be rapidly 

2s components via assistance from the power distribution sys­
tem 506. As discussed with respect to FIG. 2, the sources of 
external power feeding a flexible datacenter can vary in both 
quantity and type (e.g., the generation stat ions 202, 400, 
grid-power, energy storage systems). Power input system 

30 502 includes a BTM power input sub-system 522, and may 
additionally include other power input sub-systems (e.g., a 
grid-power input sub-system 524 and/or an energy storage 
input sub-system 526). In some instances, the quantity of 
power iupui sub-systems may depend on the size of the 

35 flexible datacenter and the number and/or type of computing 
systems being powered. In an example embodiment, the 
flexible datacenter may use grid power as the primary power 
supply. 

In some embodiments, t11e power input system 502 may 
40 include some or all of flexible datacenter Power Equipment 

220B. The power input system 502 may be designed to 
obtain power in different fonns (e.g., single phase or three­
phase bellind-the-meter alternating current ("AC") voltage, 
and/or direct current ("DC") voltage). As shown, the power 

45 input system 502 includes a BTM power input sub-system 
522, a grid power input sub-system 524, and an energy input 
sub-system 526. These sub-systems are included to illustrate 
example power input sub-systems that the flexible dataceu­
ter 500 may utilize, but ot11er examples are possible. In 

50 addition, in some instances, these sub-systems may be used 
simultaneously to supply power to components of the flex­
ible datacenter 500. The sub-systems may also be used based 
on available power sources. 

In some in1plementatio11s, the BTM power input sub-
55 system 522 may include one or more AC-to-AC step-down 

transformers used to step down supplied meditm1-voltage 
AC to low voltage AC (e.g., 120V to 600V nominal) used to 
power computing systems 512 and/or other components of 
flexible datacenter 500. The power input system 502 may 

60 also directly receive single-phase low voltage AC from a 
generation station as BTM power, from grid power, or from 
a stored energy system such as energy storage system 218. 
In some implementations, the power input system 502 may 
provide single-phase AC voltage to the datacenter control 

65 system 504 (and/or other components of flexible datacenter 
500) independent of power supplied to computing systems 
512 to enable the datacenter control system 504 to perform 
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management opcnitions for the flexible datacenter 500. For 
instance, the grid power input sub-system 524 may use grid 
power to supply power to the datacenter control system 504 
to ensure that the datacenter control system 504 can perfonn 
control operat ions and communicate with the remote master 
control system 300 (or 262) during situations when BTM 
power is not available. As such, the datacenter control 
system 504 may utilize power received from the power input 
system 502 to remain powered to control the operation of 
flexible datacenter 500, even i:fthe computational operations 
performed by the comput·ing system 512 are powered inter­
mittently. In some instances, the datacenter control system 
504 may switch into a lower power mode to utilize less 
power while still maintaining the ability to perfonu some 
functions. 

The power distribution system 506 may distribute incom­
ing power to the various components of the flexible data ­
center 500. For instance, the power distribution system 506 
may direct power (e.g., single-phase or three-phase AC) to 
one or more components within flexible datacenter 500. In 
some embodiments, the power distribution system 506 may 
include some or all of flexible datacenter Power Equipment 
2208 . 

In some examples, the power input system 502 may 
provide three phases of three-phase AC voltage to the power 
distribution system 506. The power distribution system 506 
may controllably provide a single phase of AC voltage to 
each computing system or groups of computing systems 512 
disposed within the flexible datacenter 500. ·nle datacenter 
control system 504 may controllably select which phase of 
three-phase nominal AC voltage that power distribution 
system 506 provides to each computing system 512 or 
groups of computing systems 512. 1bis is one example 
manner in which the datacenter control system 504 may 
modulate power delivery (and load at the flexible datacenter 
500) by ramping-up flexible dataceuter 500 to fully opera­
tional status, ramping-down flexible datacenter 500 to 
oftline status (where only datacenter control system 504 
remains powered), reducing load by withdrawing power 
delivery from, or reducing power to, one or more of the 
computing systems 512 or groups of the computing systems 
512, or modulating power factor correction for the genera­
tion station 300 (or 202) by controllably adjusting which 
phases of three-phase nominal AC voltage are used by one 
or more of the computing, systems 512 or groups of the 
computing systems 512. The dataceuter control system 504 
may direct power to certain sets of computing systems based 

32 
systems 512 based on various factors, such as BTM power 
availability or an operational directive from a generation 
station 262 or 300 control system, a remote master control 
system 262 or 300, or a grid operator. In some examples, the 

5 dataeenter control system 504 may provide computational 
operations to sets of computing systems 512 and modulate 
power delivery based on priorities assigned to the compu­
tational operations. For instance, an important computa­
tional operation (e.g., based on a deadline for execution 

10 and/or price paid by an entity) may be assigned to a 
particular computing system or set of computing systems 
512 that bas the capacity, computational abilities to support 
the computat ional operation. Ju addition, the datacenter 

15 
control system 504 may also prioritize power delivery to the 
computing system or set of computing systems 512. 

In some example, the datacenter control system 504 may 
forther provide directives to one or more computing systems 
to change operations in some maimer. For instance, the 

20 datacenter control system 504 may cause one or more 
computing systems 512 to operate at a lower or higher 
frequency, change clock cycles, or operate in a different 
power consumption mode (e.g., a low power mode). These 
abilities may vary depending on types of computing systems 

25 512 available at the flexible datacenter 500. As a result, the 
datacenter control system 504 may be configured to analyze 
the computing systems 512 available either on a periodic 
basis ( e.g., during initial set up of the flexible datacenter 
500) or in another manner (e.g., when a new computational 

30 operation is assigned to the flexible datacenter 500). 
TI1e datacenter control system 504 may also implement 

directives received from the remote master control system 
262 or 300. For instance, the remote master control system 

35 262 or 300 may direct the flexible datacenter 500 to switch 
into a low power mode. As a resul t, one or more of the 
computing systems 512 and other components may switch to 
the low power mode in response. 

The datacenter control system 504 may utilize the com-
4o mmlication interface 503 to communicate with the remote 

master control system 262 or 300, other datacenter control 
systems of other datacenters, and other eniities. As such, the 
communicMion interface 503 may include compollents and 
operate similar to the communication interface 306 of the 

45 remote master control system 300 described with respect to 
FIG. 4. 

on computational operations waiting for computational 
resources within the queue system 514. In some embodi­
ments, the flexible datacenter 500 may receive BTM DC so 
power to power the computing, systems 512. 

17w flexible datacenter 500 may also include a climate 
control system 508 to maintain con1puting systems 512 
within a desired operational temperature range. The climate 
control system 508 may include various components, such 
as one or more air intake components, an evaporative 
cooling system, one or more fans, an immersive cooling 
system, an air conditioning or refrigerant cooling syste1u, 
and one or more air outtake components. One of ordinary 
skill in the art will recognize that any suitable heat extraction 
system configured to maintain the operation of computing 
systems 512 within the desired operational temperature 
rauge 1uay be used. 

One of ordinary skill in the art will recognize that a 
voltage level of three-phase AC voltage may vary based on 
an application or design and the type or kind of local power 
generation. As such, a type, kind, or configuration of the 55 
operational AC-to-AC step down transformer (not shown) 
may vary based on the application or design. ln addition, the 
frequency and voltage ]eve! of three-phase AC voltage, 
single-phase AC voltage, and DC voltage may vary based on 
the application or design in accordance with one or more 60 

embodiments. 
As discussed above, the datacenter control system 504 

may perform operations described herein, such as dynami­
cally modulating power delivery to one or more of the 
computing systems 512 disposed within flexible dataceuter 65 
500. For instance, the datacenter control system 504 may 
modulate power delivery to one or more of the computing 

The flexible datacenter 500 may further include au energy 
storage system 510. The energy storage system 510 may 
store energy for subsequent use by computing systems 512 
and other components of flexible datacenter 500. For 
instance, the energy storage system 510 may include a 
battery system. The battery system may be configured to 
convert AC voltage to DC voltage and store power in one or 
more storage cells. In some instances, the battery system 
may include a DC-to-AC inverter configured to convert DC 
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voltage lo AC voltage, and may further include an AC 
phase-converter, to provide AC voltage for use by flexible 
datacenter 500. 

The energy storage system 510 may be config11red to 
serve as a backup source of power for the flexible dataceuter 5 

500. For instance, the energy storage system 510 may 
receive and retain power from a BTM power source at a low 
cost ( or no cost at a ll). This low-cost power can then be used 
by the flexible datacenter 500 al a subsequent point, such as 
when BTM power costs more. Similarly, rl1e energy storage 10 

system 510 may also store energy from other sources (e.g., 
grid power). As such, the energy storage system 510 may be 
configured to use one or more of the sub-systems of the 
power input system 502. 

In some examples, the energy storage ~ystem 510 may be I s 

external to the flexible datacenter 500. For instance, the 
energy storage system 510 may be an external source that 
multiple flexible datacenters utilize for back-up power. 

'Die computiJ1g systems 512 represent various types of 
computing systems con.figured to perform computational 20 

operations. Performance of computational operations 
include a variety of tasks that one or more computing 
systems may perfonn, such as data storage, calculations, 
application processing, parallel processing, data manipula­
tion, cryptocurrency mining, and maintenance of a distrib- 2s 

uted ledger, among others. As shown in FIG. 5, the com­
puting systems 512 may include one or more CPUs 516, one 
or more GPUs 518, and/or one or more Application-Specific 
Integrated Circuits (ASJC's) 520. Each type of computing 
system 512 may be con.figured to perform particular opera- 30 

lions or types of operations. 
Due to different performance features and abilities asso­

ciated with the different types of computing systems, the 
datacenter control system 504 may determine, maintain, 
and/or relay this infonnation about the types and/or abilities 35 

of the computing systems, quantity of each type, and avail­
ability to the remote master control system 262 or 300 on a 
routine basis (e.g., periodically or on-demand). 1l1is way, the 
remote master control system 262 or 300 may have current 
information about the abilities of the computing systems 512 40 

when distributing computational operations for performance 
at one or more flexible datacenters. Particularly, the remote 
master control system 262 or 300 may assign computational 
operations based on various factors, such as the types of 
computing systems available and the type of computing 45 

systems required by each computing operation, the avail­
ability of the computing systems, whether computing sys­
tems can operate in a low power mode, and/or power 
consumption and/or costs associated with operating the 
computing systems, among others. 50 

The quantity and arrangement of these computing systems 
512 may vary within examples. ln some examples, the 
configuration and quantity of computing systems 512 may 
depend on various factors, such as the computational tasks 
that are performed by the flexible datacenter 500. In other 55 

examples, the computing systems 512 may include other 
types of computing systems as well, such as DSPs, SJMDs, 
neural processors, and/or quantum processors. 

As indicated above, the computing systems 512 can 
perform various computational operations, including in dif- 60 

ferent configurations. For instance, each computing system 
may perfonn a particular computational operation unrelated 

34 
con.figuration. This redundant configuration creates a back­
up that prevents losing progress on the computational opera­
tion in situations of a computing failure or intermittent 
operation of one or more computing systems. In addition, 
the computing systems 512 may also perform computational 
operations using a check point system. The check point 
system may enable a first computing system to perform 
operations up to a certain point (e.g., a checkpoint) and 
switch to a second computing system to continue perfom1ing 
the operations from that certain point. The check point 
system may also enable the datacenter control system 504 to 
communicate statuses of computational operations to the 
remote master control system 262 or 300. This can further 
enable the remote master control system 262 300 to transfer 
computational operations between different flexible datacen­
ters allowing computing systems at the different flexible 
datacenters to resume support of computational operations 
based on the check points. 

111e queue system 514 may operate similar to the queue 
system 312 oftbe remote master control system 300 shown 
in FIG. 3. Particularly, the queue system 514 may help store 
and organize computational tasks assigned for performance 
at the flexible datacenter 500. ln some examples, the queue 
system 514 may be part of a distributed queue system such 
that each flexible datacenter in a fleet of flexible datacenter 
includes a queue, and each q11eue system 514 may be able 
to communicate with other queue systems. In addition, the 
remote master control system 262 or 300 may be configured 
to assign computational tasks to the queues located at each 
flexible datacenter (e.g., the queue system 514 of the flexible 
datacenter 500). As such, communication between the 
remote master control system 262 or 300 and the datacenter 
control system 504 aud/or the queue system 514 may allow 
organization of computational operations for the flexible 
datacenter 500 to support. 

FIG. 6A shows another strnctural arrangement for a 
flexible datacenter, according to one or more example 
embodiments. The particular stmctunil arrangement shown 
in FJG. 6A may be implemented at flexible datacenter 500. 
The illustration depicts the flexible datacenter 500 as a 
mobile container 702 equipped with the power input system 
502, the power distribution system 506, the climate control 
system 508, the datacenter control system 504, and the 
computing systems 512 arranged on one or more racks 604. 
These components of flexible datacenter 500 may be 
arranged and organized according to an example strnctmal 
region arrangement. As such, the example illustration rep­
resents one possible configuration for the flexible datacenter 
500, but others are possible within exan1ples. 

As discussed above, the strnctural arrangement of the 
flexible datacenter 500 may depend on various factors, such 
as the ability to maintain temperature within the mobile 
container 602 within a desired temperature range. The 
desired temperature range may depend on the geographical 
location of the mobile container 602 and the type and 
quantity of the computing systems 512 operating within the 
flexible datacenter 500 as well as other possible factors. As 
such, the di:trerent design elements of the mobile container 
602 including the inner contents and positioning of compo­
nents may depend on factors that aim to maxinlize the use 
of space within mobile container 602, lower the amount of 
power required to cool the computing systems 512, and 
make sen1p of the flexible datacenter 500 efficient. For 
instance, a first flexible datacenter positioned in a cooler 

to the operations performed at other computing systems. 
Groups of the computing systems 512 may also be used to 
work together to perform computational operations. 

In some examples, multiple computing systems may 
perform the same computational operation in a redundant 

65 geographic reg-ion may include less cooling equipment than 
a second flexible datacenter positioned in a wanner geo­
graphic region. 
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As shown in FIG. 6A, the mobile container 602 may be 
a storage trailer disposed on permanent or removable wheels 
and configured for rapid deployment. ln other embodiments, 

36 
control system 300 over a networked connection 706 and 
with the datacenter control system 704 over a networked or 
other data connection 708. 

the mobile container 602 may be a storage container (not 
shown) configured for placement on the ground and poten- 5 

tia lly stacked in a vertical or horizontal mauner (not shown). 

As discussed with respect to FIGS. 2 and 3, the remote 
master control system 300 can be one or more computing 
systems located o·ffsite, but connected via a network con­
nection 710 to the datacenter control system 504. The 
remote master control system 300 may provide supervisory 
controls or override control oftbe flexible datacenter 500 or 

In still other embodiments, the mobile container 602 may be 
an inflatable container, a floating container, or any other type 
or kind of container suitable for housing a mobile flexible 
datacenter. As such, the flexible datacenter 500 may be 10 

rapidly deployed on site near a source of mmtilized bebind­
the-meter power generation. And in still other embodiments, 

a fleet of flexible datacenters (not shown). 
The grid operator 702 may be one or more computfog 

systems that are configured to control various aspects of the 
power grid (not independently illustrated) that receives 
power from the generation station. The grid operator 702 
may conlllrnuicate with the generation station control system 
300 over a networked or other data connection 712. 

the flexible datacenter 500 might not include a mobile 
container. For example, the flexible datacenter 500 may be 

15 
siniated within a building or another type of stationary 
environment. 

FIG. 68 shows the computing systems 512 in a straight­
line configuration for installation within the flexible data­
center 500, according to one or more example embodiments. 
As indicated above, the flexible datacenter 500 may include 
a plurality of racks 604, each of which may include one or 
more computing systems 512 disposed therein. As discussed 
above, the power input system 502 may provide three phases 
of AC vollage to the power distribution system 506. In some 
examples, the power distribution system 506 may control­
lably provide a single phase of AC voltage to each comput-
ing system 512 or group of computing systems 512 disposed 
within the flexible datacen1er 500. As shown in FIG. 68, for 
purposes of illustration only, eighteen total racks 604 are 
divided into a first group of six racks 606, a second group of 

The datacenter control system 504 may mouitor BTM 
power conditions at the generation station and deterruine 
when a datacenter ramp-up condition is met. The BTM 

20 power availability may include one or more of excess local 
power generation, excess local power generation that the 
grid cannot accept, local power generation that is subject to 
economic curtailment, local power generation that is subject 
to reliability curtailment, local power generation that is 

2s subject to power factor correction, conditions where the cost 
for power is economically viable (e.g., low cost to obtain 
power), low priced power, siniations where local power 
generation is prohibitively low, start up situations, transient 
situations, or testing situations where there is an economic 

30 advantage to using locally generated behind-the-meter 
power generation, specifically power available at little to no 
cost and with no associated transmission or distribution 
losses or costs. For example, a datacenter control system 
may analyze foture workload and near term weather condi-

six racks 608, and a third group of six racks 610, where each 
rack contains eighteen computing systems 512. The power 
distribution system (506 of FIG. 5) may, for example, 
provide a first phase of three-phase AC voltage to the first 
group of six racks 606, a second phase of three-phase AC 
voltage to the second group of six racks 608, and a third 
phase of three-phase AC voltage to the third group of six 
racks 610. In other embodiments, the quantity of racks and 40 

35 tions at the flexible datacenter. 
In some instances, the datacenter ramp-up condition may 

be met if there is sufficient behind-the-meter power avail­
ability and there is no operational directive from the gen­
eration station control system 414, the remote master control 
system 300, or the grid operator 702 to go ofiline or reduce 
power. As such, the datacenter control system 504 may computing systems can vary. 

FIG. 7 shows a control distribution system 700 of the 
flexible datacenter 500 according to one or more example 
embodiments. The system 700 includes a grid operator 702, 

enable 7 14 the power input system 502 to provide power to 
the power distribution system 506 to power the computing 
systems 512 or a subset thereof. 

a generation station control system 216, a remote master 45 

control system 300, and a flexible datacenter 500. As such, 
The datacenter control system 504 may optionally direct 

one or more computing systems 512 to perfonn predeter­
mined computational operations (e.g., distributed computing 
processes). For example, if the one or more computing 
systems 512 are configmed to perform blockchain hashing 

the system 700 represents one example configuration for 
controlling operations of the flexible datacenter 500, but 
other configurations may include more or fewer components 
in other arrangements. 

The datacenter control system 504 may independently or 
cooperatively with one or more of the generation station 
control system 414, the remote master control system 300, 
and/or the grid operator 702 modulate power al the flexible 
datacenter 500. During operations. the power delivery to the 
flexible datacenter 500 may be dyna1nically adjusted based 
on condit'ions or operat'ional rurectives. The conrutions may 
correspond to economic conditions (e.g., cost for power, 
aspects of computational operations to be performed), 
power-related conditions (e.g., availability of the power, the 
sources offering power), demand response, and/or weather­
related conditions, among others. 

The generation station control system 414 may be one or 
more computing systems configured to control various 
aspects of a generation station (not independently illustrated, 
e.g., 216 or 400). As such, the generation station control 
system 414 may communicate with the remote master 

50 operations, the datacenter control system 504 may direct 
them to perform blockchain hashing operations for a specific 
blockchain application, such as, for example, Bitcoin, Lite­
coin, or Ethereum. Alternatively, one or more computing 
systems 512 may be configured to perform high-throughput 

55 computing operations ancVor high perfonnance computing 
operations. 

171e remote master control system 300 may specify to the 
datacenter control system 504 what sufficient behind-the­
meter power availability constin1tes, or the datacenter con-

60 trol system 504 may be programmed with a predetermined 
preference or cr.iteria on which to make the detenuination 
independently. For example, in certain circumstances, suf­
ficient behind-the-meter power availability may be Jess than 
that required to folly power the entire flexible datacenter 

65 500. In such circumstances, the datacenter control system 
504 may provide power to only a subset of computing 
systems, or operate the plurality of computing systems in a 
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systems by reducing their operating frequency or forcing 
them into a lower power mode through a network directive. 

Similarly, the flexible datacenter 500 may ramp up power 
consumption based on various conditions. For instance, the 

lower power mode, that is within the sufficient, but less than 
full, range of power that is available. In addition, the 
computing systems 512 may adjust operational frequency, 
such as performing more or less processes during a given 
duration. The computing systems 512 may also adjust inter­
nal clocks via over-clocking or tmder-clock.ing when per­
forming operations. 

5 datacenter control system 504 may determine, or the gen­
eration control system 414, the remote 1uaster control sys­
tem 300, or the grid operator 702 may communicate, that a 
change in local conditions may result in greater power 
generation, availability, or economic feasibility. IJ1 such 

While the flexible datacenter 500 is online and opera­
tional, a datacenter ramp-down condition may be met when 
there is insufficient or anticipated to be insufficient, behind­
the-meter power availability or there is an operational direc­
tive from the generation station control system 414, the 
remote master control system 300, or the grid operator 702. 
The datacenter control system 504 may monitor and deter-

15 
mine when there is insufficient, or anticipated to be insuf­
ficient, behind-the-meter power availability. As noted above, 
sufficiency may be specified by the remote master control 
system 300 or the datacenier control system 504 may be 
programmed with a predetennined preference or criteria on 20 

which to make the determination independently. 

10 situations, the datacenter control system 504 may take steps 
to increase power consumption by the flexible daracenter 
500. 

An operational directive may be based on current dis­
patch-ability, forward looking forecasts for when bebind­
the-meter power is, or is expected to be, available, economic 
considerations, reliability considerations, operntional coo- 2s 

siderations, or the discretion of the generation station control 
system 414, the remote master control system 300, or the 
grid operator 702. For example, the generation station 
control system 414, the remote master control system 300, 
or the grid operator 702 may issue an operational directive 30 

to flexible datacenter 500 to go ofiline and power down. 
When the datacenter ramp-down condition is met, the data­
center control system 504 may disable power del ivery 10 the 
plurality of computing systems (e.g., 512). The datacenter 
control system 504 may disable 714 the power input system 35 

502 from providing power (e.g., three-phase nominal AC 
voltage) to the power distribution system 506 to power down 
the computing systems 512 wl1ile the datacenter control 
system 504 remains powered aud is capable of relttrning 
service to operating mode at the flexible datacenter 500 40 

when behind-the-meter power becomes available again. 
While the flexib.le datacenter 500 is online and opera­

tional, changed conditions or an operational directive may 
cause tbe datacenter control system 504 10 modulate power 
consumption by the flexible datacenter 500. The datacenter 45 

control system 504 may detennine, or the generation station 
control system 414, the remote master control system 300, 
or the grid operator 702 may communicate, that a change in 
local conditions may result in less power generation, avail­
ability, or economic feasibility. than would be necessary to so 
folly power the flexible datacenter 500. ln such situations, 
the datacenter control system 504 may take steps to reduce 

Alternatively, the generation station control system 414, 
the remote master control system 300, or the grid operator 
702, may issue an operational directive to increase power 
consumption for any reason, the cause of which may be 
unknown. ln response, the datacenter control system 504 
may dynamically increase power delivery to one or more 
computing systems 512 (or operations at the computing 
systems 512) to meet the dictate. For instance, one or more 
computing systems 512 may transition into a higher power 
mode, which may involve increasing power consumption 
and/or operation frequency. 

One of ordinary skill in the art will recognize that data­
center control system 504 may be configured to have a 
number of different configurations, such as a number or type 
or kind of the computing systems 512 that may be powered, 
and in what operating mode, that correspond to a number of 
di.flerent ranges of sufficient and available behind-the-meter 
power. As such, the datacenter control system 504 may 
modulate power delivery over a variety of ranges of su.ffi-
cient and available um1tilized behind-the-meter power avail­
ability. 

FIG. 8 shows a control distribution system 800 of a fleet 
of flexible datacenters according to one or more example 
embodiments. The control distribution system 800 of the 
flexible datacenter 500 shown and described with respect to 
FIG. 7 may be extended to a fleet of flexible datacenters as 
illustrated in FIG. 8. For example, a first geueration station 
(not independently illustrated), such as a wind fann, may 
include a first plurality of flexible datacenters 802, which 
may be collocated or distributed across the generation 
station. A second generation station (not independently 
illustrated), such as another wind fann or a solar farm, may 
include a second plurality of flexible datacenters 804, which 
may be collocated or distributed across the generation 
station. One of ordinary skill in the art will recognize that the 
nwuber of flexible datacenters deployed at a given station 
and the number of stations within the fleet may vary based 
on an application or design in accordance with one or more 
example embodiments. 

171e remote master control system 300 may provide 
dir<;.,ctive to datacenter control systems of the fleet of flexible 
datacenters in a similar manner to that shown and described 

or stop power consmnption by the flexible dataceuter 500 
(other than that required to maintain operation of datacenter 
control system 504). 

Altematively, the generation station control system 414, 
55 with respect to FIG. 7, with the added flexibility to make 

high level decisions with respect to fleet that may be 
counterintuitive to a given station. The remote master con­
trol system 300 1uay make d<;.-cisions regarding the issuance 

the remote master control system 300, or the grid operator 
702, may issue an operational directive to reduce power 
consl1111ption for any reason, the cause of which may be 
unknown. ln response, the datacenter control system 504 60 

may dynamically reduce or withdraw power delivery to one 
or more computing systems 512 to meet the dictate. The 
datacenter control system 504 may controllably provide 
three-phase nominal AC voltage to a smaller subset of 
computing systems (e.g .. 512) to reduce power consump- 65 

tion. 111e daracenter control system 504 may dynamically 
reduce the power consumption of one or more computing 

of operational directives to a given generation station based 
on, for example, the status of each generation station where 
flexible datacenters are deployed, the workload distributed 
across fleet, and the expected computational demand 
required for one or both of the expected workload and 
predicted power availability. In addition, the remote master 
control system 300 may shift workloads from the first 
plurality of flexible datacenters 802 to the SC-'Cond plurality 
of flexible datacenters 804 for any reason, including, for 
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able), type of computational operat ions available, estimated 
cost to perform the computational operations at the flexible 
datacenter 500, cost for power, cost for power relative to cost 
for grid power, and instmctions from other components 

example, a loss ofBTM power availability at one gener<1tion 
station and the availability of BTM power at another gen­
eration station. As such, the remote master control system 
300 may communicate with the generation station control 
systems 806A, 8068 to obtain infonuation that can be used 
to organize and distribute computational operations to the 
fleets of flexible datacenters 802, 804. 

5 within the system, among others. The datacentcr control 
system 504 may analyze one or more of the factors when 
determining whether to obtain a new set of computational 
operations for the computing systems 512 to perform. In 
such a configuration, the datacenter control system 504 

IO manages the activity of the flexible datacenter 500, includ­
ing detennining when to acquire new sets of computational 
operdtions when capacity among the computing systems 512 
permit. 

FIG. 9 shows a queue distribution arrangement for a 
traditional datacenter 902 and a flexible datacenter 500, 
according to one or more example embodiments. The 
arrangement of FlG. 9 includes a flexible datacenter 500, a 
traditional datacenter 902, a queue system 312, a set of 
communication links 916, 918, 920A. 920B, and the remote 
master control system 300. The arrangement of FIG. 9 
represents au example co11figuratiou scheme that can be used I s 

to distribute computing operations using a queue system 312 
between the traditional datacenrer 902 and one or more 
flexible datacenters. In other examples, the arrangement of 
FIG. 9 may include 1uore or fewer components in other 
potential configurations. For instance, the arrangement of 20 

FIG. 9 may not include the queue system 312 or may include 
routes that bypass the queue system 312. 

The arrangement of FIG. 9 may enable computational 
operations requested to be performed by entities (e.g., C0l)l­
pauies). As such, the arrangement of FIG. 9 may use tbe 2s 

queue system 312 to organize incoming computational 
operations requests to enable efficient distribution to the 
flexible dataccnter 500 and the critical traditional datacenter 
902. Particularly, the arrangement of FIG. 9 may use the 
queue system 312 to organize sets of computational opera- 30 

tions thereby increasing the speed of distribution and per­
formance of the different computational operations among 
datacenters. As a result, the use of the queue system 312 may 
reduce time to complete operations and reduce costs. 

In some examples, one or more components, such as the 35 

datacenter control system 504, the remote master control 
system 300, the queue system 312, or the control system 
936, may be configured to identify situations that may arise 
wbere using the flexib le datacenter 500 can reduce costs or 
increase productivity of the system, as compared to using the 40 

traditional datacenter 902 for computational operations. For 
example, a component within the arrangement of FIG. 9 
may identify when using behind-the-meter power to power 
the computing systems 512 within tbe flexible datacenter 
500 is at a lower cost compared to using the computing 45 
systems 934 within the traditional datacenter 902 that are 
powered by grid power. Additionally, a component in the 
arrangement of FJG. 9 may be co11figured to detenuine 
sin1ations when ofiloading computational operations from 
the traditional datacenter 902 indirectly (i.e., via the queue so 
system 312) or directly (i.e., bypassing the queue system 
312) to the flexible datacenter 500 can increase the perfor­
mance allotted to the computational operations requested by 

In other examples, a component (e.g., the remote master 
control system 300) with.in the system may assign or dis­
tribute one or more sets of computational operations orga­
nized by the queue system 312 to the flexible datacenter 500. 
For example. the remote master control system 300 may 
manage tbe queue system 312, including the distribution of 
computational operations organized by the queue system 
312 to the flexible datacenter 500 and d1e traditional data­
center 902. TI1e remote master control system 300 may 
utilize to infomiation described with respect to the Figures 
above to detennine when 10 assign computational operations 
to the flexible data.center 500. 

The traditional datacenter 902 may include a power input 
system 930, a power distribution system 932, a datacenter 
control system 936, and a set of computing systems 934. The 
power input system 930 may be configured to receive power 
from a power grid and distribute the power to the computing 
systems 934 via the power distribution system 932. The 
datacenter control system 936 may monitor activity of the 
computing systems 934 and obtain col)lputational operations 
to perfonn from the queue system 312. The datacenter 
control system 936 may analyze various factors prior to 
requesting or accessing a set of computational operations or 
an i11dication of the computational operations for the com­
puting systems 934 to perform. A component (e.g., the 
remote master control system 300) within the arrangement 
of FIG. 9 may assign or distribute one or more sets of 
computational operations organized by the queue system 
312 to the traditional datacenter 902. 

Tbe communication link 916 represents one or more links 
that may serve to connect the flexible datacenter 500, the 
traditional datacenter 902, and other components within the 
system (e.g., the remote master control system 300, the 
queue system 312-connections not shown). In particular, 
the communication link 916 may enable direct or indirect 
communication between the flexible datacenter 500 and the 
traditional datacenter 902. The type of communication link 
916 may depend on the locations of the flexible datacenter 
500 and the traditional datacenter 902. Within embodiments, 
different types of communication links can be used, includ-an entity (e.g., reduce the time required to complete time­

sensitive computational operations). 
b1 some examples, the datacenter control system 504 may 

monitor activity of the computing systems 512 within the 
flexible datacenter 500 and use the respective activity levels 

55 ing but not limited to WAN connectivity, cloud-based con­
nectivity, and wired and wireless communication links. 

to determine when to obtain computational operations from 
the queue system 312. For instance, the datacenter control 60 

system 504 may analyze various factors prior to requesting 
or accessing a set of computational operations or an indi­
cation of the computational operations for the computing 
systems 512 to perform. The various factors may include 
power availability at the flexible datacenter 500 (e.g., either 65 

stored or from a BTM source), availability of the computing 
systems 512 (e.g., percentage of computing systems avail-

171e queue system 312 represents an abstract data type 
capable of organizing computational operation requests 
received from entities. As each request for computational 
operations are received, the queue system 312 may organize 
the request in some ma1U1er for subsequent distribution to a 
datacenter. Different types of queues can make up the queue 
system 312 within embodiments. The queue system 312 may 
be a centralized queue th.at organizes all requests for com­
putational operations. As a centralized queue, all incoming 
requests for computational operations may be organized by 
the centralized queue. 
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In other examples, the queue system 312 may be distrib­
uted consisting of multiple queue sub-systems. In the dis­
tributed configuration, the queue system 312 may use mul­
tiple queue sub-systems to organize different sets of 
computational operations. Each queue sub-system may be 5 

used to organize computational operations based on various 
factors, such as according to deadlines for completing each 
set of computational operations, locations of enterprises 
submitting the computational operations, economic value 
associated with the completion of computational operations, 10 

and quantity of computing resources required for perfonuing 
each set of computational operations. For instance, a first 
queue sub-system may organize sets of non-intensive com­
putational operations and a second queue sub-system may 
organize sets of intensive computational operations. In some 1s 

examples, the queue system 312 may include queue sub­
systems located at each datacenter. Iltis way, each datacen-
ter (e.g .. via a datacenter control system) may organize 
computational operations obtained at the datacenter until 
computing systems arc able to start executing the compu- 20 

tational operations. In some examples, the queue system 312 
may move computational operations between different com­
puting systems or different datacenters in real-time. 

Within the arrangement of FJG. 9, the queue system 312 
is shown connected to the remote master control system 300 2s 

via the communication link 918. In addition, the queue 
system 312 is also shown connected to the flexible datacen-
tcr via the comnnmication 920A and to the tmditional 
datacenter 902 via the cou1.01unication link 920B. The com­
mmtication links 918, 920A, 920B may be similar to the 30 

commm1ication link 916 and can be various types of com­
nrnnication links witltin examples. 

The queue system 312 may include a computing system 
configurt,xl to organize and maintain queues withiu the queue 
system 312. ln another example, one or more other compo- 35 

nents of the system may maintain and support queues within 
the queue system 312. For instance, the remote master 
control system 300 may maintain and support the queue 
system 312. In other examples, multiple components may 
maintain and support the queue system 312 in a distributed 40 

manner, such as a blockchain configuration. 
In some embodiments, the remote master control system 

300 may serve as an intem1ediary that facilitates all com­
munication between flexible datacenter 500 and the tradi­
tional datacenter 902. Particularly, the traditional datacenter 45 

902 or the J-lexible datacenter 500 ntight need to transntit 
communications to the remote master control system 300 in 
order to corummticate with the other datacenter. As also 
shown, the remote master control system 300 may connect 

42 
oflloadcd computational operations until a flexible datacen­
ter (e.g., the flexible datacenter 500) is available to perform 
them. 1ne flexible datacenter 500 co11sumes behind-the-
meter power without transmission or distribution costs, 
which lowers the costs associated with perfonning compu­
tational operations originally assigned to the traditional 
datacenter 902. The remote master control system 300 may 
further communicate with the flexible datacenter 500 via 
communication link 922 and the traditional datacenter 902 
via the communication link 924. 

FJG. JOA shows method 1000 of dynamic power con­
sumption at a flexible datacenter using behind-tl1e-meter 
power according to one or more example embodiments. 
Other example methods may be used to manipulate the 
power delivery to one or more flexible datacenters. 

In step 1010, the datacenter control system, the remote 
master control system, or another computing system may 
monitor behind-the-meter power availability. Jn some 
embodiments, mon.itoring may include receiving in.fonna­
tion or an operational directive from the generation station 
control system or the grid operator corresponding to behind-
the-meter power availability. 

In step 1020, the datacenter control system or the remote 
master control system 300 ruay determine when a datacenter 
rn.mp-up condition is met. IJ1 some embodiments, the data­
center ramp-up condition may be met when there is suffi-
cient behind-the-meter power availability and there is no 
operational directive from the generation station to go oflline 
or reduce power. 

In step 1030, the datacenter comrol system may enable 
behind-the-meter power delivery to one or more computing 
systems. In some instances, the remote mater control system 
may directly enable BTM power delivery to computing 
systems within the flexible system without instructing the 
datacenter control system. 

In step 1040, once ramped-up, the datacenter control 
system or the remote master control system may direct one 
or more computing sy~tems to perfonn predetermined com­
putational operations. ln some embodiments, the predeter­
mined computational operations may include the execution 
of one or more dist.ributed computing processes, parallel 
processes, and/or hashing fimctions, among other types of 
processes. 

While operational, the datacenter control system, the 
remote master control system, or another computing system 
may receive an operational directive to modulate power 
constUnplion. Jn some embodiments, the operational direc­
tive may be a directive to reduce power consumption. 1n 
such embodiments, the datacenter control system or the 

to the queue system 312 via the communication link 918. 
Computational operations may be distributed between the 
queue system 312 and the remote master control system 300 
via the conunui1icatio11 link 918. The computational opera­
tions may be transferred in real-time and mid-performance 
from one datacenter to another (e.g., from the traditional 
datacenter 902 10 the flexible datacenter 500). ln addition, 
the remote master control system 300 may manage the 
queue system 312, including providing resources to support 
queues within the queue system 312. 

50 remote master control system may dynamically reduce 
power delivery to one or more computing systems or 
dynamically reduce power consumption of one or more 
computing systems. In other embodiments, the operational 
directive may be a directive to provide a power factor 

As a result, the remote master control system 300 may 
offioad some or all oftbe computational operations assigned 
lo the tradit ional datacenter 902 to the flexible datacenter 
500. This way, the flexible datacenter 500 can reduce overall 
computational costs by using the behind-the-meter power to 
provide computational resources to assist traditional data­
center 902. 111e remote master control system 300 may use 
the queue system 312 to temporarily store and organize the 

55 correction factor. ln such embodiments. the datacenter con­
trol system or the remote master control system may 
dynamically adjust power delivery to one or more comput­
ing systems to achieve a desired power factor correction 
factor. In still other embodiments, the operational directive 

60 may be a directive to go ofiline or power down. ln such 
embodiments, the datacenter control system niay disable 
power delivery to one or more computing systems. 

FIG. 10B shows method 1050 of dynamic power delivery 
to a flexible datacenter using beltind-the-meter power 

65 according to one or more embodiments. In step 1060, the 
datacenter control system or the remote master control 
system may monitor behind-the-meter power availability. ln 
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certain embodiments, monitoring may include receiving 
information or an operational directive from the generation 
station control system or the grid operator corresponding to 
behind-the-meter power availability. 

In step 1070, the datacenter control system or the remote 
master control system may detennine when a datacenter 
ramp-down condition is met. ln certain embodiments, the 
datacenter ramp-down condition may be met when there is 
insufficient behind-the-meter power availability or antici­
pated to be insufficient behind-the-meter power availability 
or there is an operational directive from the generation 
station to go oflline or reduce power. 

In step 1080, the datacenter control system may disable 
behind-the-meter power delivery to one or more computing 
systems. In step 1090, once ramped-down, the datacenter 
control system remains powered and in co1Il1llunication with 
the remote master control system so that it may dynamically 
power the flexible datacenter when conditions change. 

One of ordinary skill in the art will recognize that a 
datacenter control system may dynamically modulate power 
delivery to one or more computing systems of a flexible 
datacenter based on behind-the-meter power availability or 
an operational directive. 111e flexible dataceuter may tran­
sition between a fully powered down state (while the data­
center control system remains powered), a fully powered up 
state, and various imermediate states in between. In addi­
tion, flexible datacenter may have a blackout state, where all 
power consumptiou, including that of the dataccnter control 
system is halted. However. once the flexible datacenter 
enters the blackout state, it will have to be manuaJJy 
rebooted to restore power to datacenter control system. 
Generation station conditions or operational directives may 
cause flexible dataccuter to ramp-up, reduce power con­
sumption, change power factor, or ramp-down. 

FIG. 11 illustrates a block diagram of a system for 
implemeutiug control strategies based on a power option 
agreement, according to one or more embodiments. 111e 
system 1100 represents an example arrangement that 
includes a control system (e.g., the remote master control 
system 262), a load (e.g., one or more of the datacenters 
1102, 1104, and 1106), and a power entity 1140, which may 
establish and operate in accordance with a power option 
agreement. Additional arraugements are possible within 
examples. 

In general, a power option agreement is an agreement 
between a power entity 1140 associated with the delivery of 
power to a load (e.g., a grid operator, power generation 
station, or local control station) and the load ( e.g., the 
datacenters 1102-1106). As part of the power option agree­
ment, the load (e.g., load operator, contracting agent for the 
load, semi-automated control system associated with the 
load, and/or automated control system associated with the 
load) provides the power entity 1140 with the right, but not 
obligation, to reduce the amount of power delivered ( e.g., 
grid power) to tbe load up to an agreed amount of power 
during an agreed upon time interval. In order to provide the 
power entity 1140 with this option, the load needs to be 
using at least the amount of power subject to the option (e.g., 

44 
at a reduced price and/or monetary payment if the option is 
exercised by the power entity). 

The power option agreement may be used by the power 
entity 1140 to reserve the right to reduce the amount of grid 

5 power delivered to the load during a set time frame (e.g .. the 
next 24 hours). For instance, the power entity 1140 may 
exercise a predefined power option to reduce the amount of 
grid power delivered to the load during a time when the grid 
power may be better redirected to other loads coupJc,-d to the 

10 power grid. As such, the power entity 1140 may exercise 
power option agreements to balance loads coupled to the 
power grid. In some embodiments, a power option agree­
ment may also specify other parameters, such as costs 
associated with different levels of power consumption and/ 

1s or maximum power thresholds for the load to operate 
according to. 

To illustrate an example, a power option agreement may 
specify that a load (e.g., the datacenters 1102-1106) is 
required to use at least 10 MW or more at all times during 

20 the next 12 hours. ·nrns, the minimum power threshold 
according to the power option agreement is 10 MW and this 
minimum power threshold extends across the time interval 
of the next 12 hours. ln order to comply with the agreement, 
the load must subsequently operate using 10 MW or more 

2s power at all times during the next 12 hours. This way, tlJe 
load can acco1Il1llodate a situation where the power entity 
1140 exercises the option. Particularly, exercising the option 
may trigger tbe load to reduce the amount of power it 
consmnes by au amOLUJt up to LO MW at any point during the 

30 12 hour interval. By establishing this power option agree­
ment, the power entity 1140 can manipulate the amount of 
power consumed at the load during the next 12 hours by up 
to 10 MW if power needs to be redirected to another load or 
a reduction in power consumption is needed for other 

35 reasons. 
In the example arrangement of the system 1100 shown in 

FIG. 11, one or more of the datacenters (e.g., the flexible 
datacenters 1102, 1104, and the traditional dataceoter 1106) 
may operate as the load that is subject to a power option 

40 agreement. As the load that is subject to the power option 
agreement, the datacenters 1102-1106 may execute control 
instnictions in accordance with power target consumption 
targets that meet or exceed the minimum power thresholds 

45 

based on tbe power option agreement. 
As shown in FIG. 11, each datacenter 1102-1106 may 

include a set of computing systems configured to perform 
computational operations using power from one or more 
power sources (e.g., BTM power, grid power, and/or grid 
power subject to a power option agreement). In particular, 

50 the flexible datacenter 1102 includes computing systems 
1108 arranged into a first set 1114A, a second set 1114B, and 
a third set J114C, the nexible datacenter 1104 includes 
computing systems 1110 arranged into a first set 1116A, a 
second set 1116B, and a third set 1118B, and the traditional 

55 datacenter 1106 includes computing systems 1112 arranged 
into a first set 1J18A, a second set 1118B, aod a tbird set 
1118C. Each set of computing systems may include various 
types of computing systems that can operate in one or more 
modes. 

a minimum power threshold). For instance. the load may 60 

agree to use at least I MW of grid power at all times during 
The different sets of computing systems as well as the 

multiple datacenters are included in FlG. 11 for illustration 
purposes. In particular, the variety of computing systems 
represent different configurations that a load may take while 
operating in accordance with a power option agreement, and 

a specified 24-hour time interval to provide the power entity 
1140 with the option of being able to reduce the amount of 
power delivered to the load by any amount up to 1 MW at 
any point during the specified 24-hour time interval. The 
load may grant the power entity 1140 with this option in 
exchange for a monetary consideration (e.g., receive power 

65 each coufiguration (as detailed herein) may include ramping 
up or down power consumption and transferring and per­
forming computational operations between sets of comput-
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ing systems aod/or datacente.rs. 1n other examples, the load 
that is subject to a power option agreement may truce on 
other configurations (e.g., a single datacenter 1102-1106, 
and/or a single set of computing systems). 

T11e remote master control system 262 may serve as a 5 
control system that can determ.ine performance strategies 
and provide control instrnctions to the load (e.g., one or 
more of the datacenters 1102-1106). In particular. the remote 
master control system 262 can 1uonitor cond.itions iu concert 
with the 111i1umum power thresholds aud time intervals (e.g., 10 

power option data) set forth iu, and/or derived from, oue or 
more power option agreements to determine performance 
strategies that can enable the load to meet the expectations 
oft he power option agreemeut(s) while also efficieutly using 
power to accomplish computational operations. In some 1s 

instances, the remote master control system 262 may also be 
subject to the power option agreement and may adjust its 
own power consumption based on the power option agree­
ment (e.g., ramp up or down power consumption based on 
the defined minimum power thresholds during time inter- 20 

vals). 
To establish a power option agreement, the remote master 

control system 262 (or another computing system) may 
communicate with the power entity 1140. For instance, the 
remote master control system 262 may provide a request 2s 

(e.g., a signal and/or a bid) to the power entity 1140 and 
receive the terms of one or more power option agreements, 
or power option data related to power option agreements 
(e.g., data such as min.irnwu power thresholds and time 
intervals, but not alJ terms contained with.in a potential 30 

power option agreement) in response. In some examples, the 
remote master control system 262 may evaluate one or more 
conditions prior to establislu11g a power option agreement to 
ensure that the conditions could enable the load (e.g., the 
datacenters 1102-1106) to operate in accordance with the 35 

power option agreement. For instance, the remote master 
control system 262 may check the quantity and deadlines 
associated with computational operations assigned to spe­
cific datacenters prior to establishing specific datacenrers as 
a load subject to a power option agreement. In some cases, 40 

multiple power option agreements may be established. For 
example, each datacenter 1102-1106 may be subject to a 
diJfereot power option agreement, which may resu1t io the 
remote master control system 262 managing the power 
consumption at each of the datacenters 1102-1106 differ- 45 

ently. 
Within the system ll00 shown in FIG. JI, the power 

entity 11 40 may represent any type of power entity associ­
ated with the delivery of power to the load that is subject to 
a power option agreement. For instance, the power entity 50 

1140 may be a local station control system, a grid operator, 

46 
the datacenters 1102-1106. 1n particular, the power opl"ion 
data may specify the m.inimum power direshold or thresh­
olds associated with one or more time i11tervals for the load 
to operate at in accordance with based on the power option 
agr1:.-emenl. The power option data may also specify other 
constraints that the load should operate in accordance with. 

In some examples, the power option data may also illclude 
a11 ind.ication of a monetary penalty that would be imposed 
upon the load for failure to operate as agreed upon for the 
power option agreement. ln addit ion, the power option data 
may also include an indication of a monetary benefit pro-
vided to the load operating at power consumption levels that 
are in accordance with a power option agreement. For 
instance, monetary benefits could include reduced prices for 
power, cred.its for power, and/or monetary payments. ln 
add.ition, the power option data may include further con-
straillts upon power use, such as one or more maximum 
power thresholds and corresponding time illtervals for the 
maximum power thresholds. 

ln some embodimems, the power entity 1140 may corre­
spond to a qualified scheduling entity (QSE). A QSE may 
submit bids and offers on behalf of resource entities (REs) 
or load serving entities (LSEs), such as retail electric pro­
viders (REPs). QSEs may submit offers to sell and/or bids to 
buy power (energy) in the Day-Ahead Market (e.g., the next 
24 hours) and the Real-Ti111e Market. As such, the remote 
master control system 262 or another computing system may 
couuuunicate with one or more QSEs to engage and control 
one or more loads in accordance with one or more power 
option agreements. 

In some examples, a power option agreement may take 
the form of a fixed duration power option agreement 1144. 
The fixed duration power option agreement 11 44 may 
specify a set of n1inimw11 power tliresholds and a set of time 
intervals in advance for an upcoming fixed duration of tin1e 
covered by the agreement. Each minimum power threshold 
in the set of m.inimum power thresholds may be associated 
with a time interval in the set oftirue intervals. Examples of 
such association are provided iu FJG. 12. The fixed duration 
power option agreement may be established in advanced of 
the time period covered by the set of time intervals to enable 
the remote master control system 262 to prepare perfor­
mance strategies for the load (e.g., the datacenter(s)) asso­
ciated with the power option agreement. Thus, the remote 
master control system 262 may evaluate the fixed duration 
power option and other monitored conditions to determine 
perfonnance strategies for a set of computing systems (e.g., 
one or more datacenters) during the different intervals that 
satisfy the min.imum power thresholds. 

In other examples, a power option agreement may take the 
form of a dynamic power option agreement 1146. For a 
dynamic power option agreement 1146, minimum power 
thresholds may be provided to the remote niaster control 
system 262 i11 real-time (or near real-time). For instance, a 
dynam.ic power option agreement may specify that the 
power entity 1140 may provide adjustments to minimum 
power thresholds and corresponding time intervals in real­
time to die remote master control system 262. For example, 
a dynamic power option agreement may provide power 

or a power generation source. As such, the power entity 1140 
may establish power option agreements with the loads via 
COl11111lU1ication with the loads and/or the remote master 
control system 262. For example, the power entity 1140 may 55 

obtain and accept a bid from a load trying to engage in a 
power option agreement with the power entity J140. The 
power entity 1140 is shown with a power option module 
1142, wh.ich may be used to establish power option agree­
ments (e.g., fixed-duration 1144 and/or dynamic 1146). 60 option data that specifies a minimum power threshold for 

immed.iate adjustments (e.g., for t11e next hour). Once a power option agreement is established, the remote 
master control system 262 may obtain power option data 
from the power entity 1140 (or another source) that specifies 
the power and time expectations of the power entity 1140. 
As shown in FIG. 11, the power entity 1140 includes a power 65 

option module 1142, which may be used to provide power 
option data to the remote master control system 262 and/or 

In an embodiment, a dynamic power option agreement 
1146 may involve repeat commun.ication between the 
remote master control system 262 and the power entity 1140. 
Particularly, the power entity 1140 may provide signals to 
tbe remote master control system 262 that request power 
cons1u11ption adjustments to be initiated at one or more 
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datacenters by the remote 1uaster control system 262 over 
short time intervals, such as across minutes or seconds. For 
example, the power entity 1140 may co=unicate to the 
remote master control system 262 to ramp power consump­
tion down to a particular level within the next 5 minutes. As 
a result, the remote master control system 262 may provide 
instructions to one or more datacenters to ramp down power 
consumption using a linear ramp over the next 5 minutes to 
meet the particular level specified by the power entity 1140. 
Tl1e remote master control system 262 may monitor the 
linear ramp down of power consumption and increase or 
decrease the rate that the datacenter(s) ramp down power use 
based on projections and updates received from the power 
entity 1140. As a result, although the ramp down of power 
consumption may initially be performed in a linear manner 
to meet a power target threshold, the remote master control 
system 262 may adjust the rate of power consumption 
decrease based on updates from the power entity 1140. For 
example, 25 percent of the overall power consumption ramp 
down may occur during a first period (e.g., 4 minutes 30 
seconds) of the 5 minutes and the remaining 75 percent of 
the overall power consumption ramp down may occur 
during the remaining period of the 5 minutes (e.g., the final 
30 seconds). 111e exaruple percentages are included for 
illustration purposes and can vary withjn examples bast--d on 
various parameters, such as additional communication (e.g., 
adjustments) provided by the power entity 1140. 

In further examples, a power option agreement may 
operate similarly to both a fixed-duration 1144 and a 
dynamic power option agreement 1146. Particularly, power 
option data specifying minimum power thresholds and cor­
responding time intervals may be provided in advance for 
the entire fixed-duration of time ( e.g., the uext 24 hours). 
Additional power option data may then be subsequently 
provided enabling the remote master control system 262 to 
make one or more adjustments to accommodate any changes 
specified within the additional power option data. For 
instance, additional power option data may indicate that a 
power entity exercised its option to deliver less power to the 
load. As a result, the remote master control system may 
iustnrct the load to adjust power consumption based on the 
power entity reducing the power threshold minimum via 
exercising the option. 

As indicated above, the remote master control system 262 
may monitor conditions in addition to the constraints set 
forth in power option data received from the power entity 
1140. Particularly, the remote master control system 262 
may ruonitor and analyze a set of conditions (including the 
power option data) to determine strategies for assigning, 
transferring, and otherwise managing computational opera­
tions using the one or more datacenters 1102-1106. The 
determined strategies may enable efficient operation by the 
datacenters while also ensuriJ1g that the dataceuters operate 
at target power consumption levels that meet or exceed the 
minimum power thresholds set forth within one or more 
power option agreements. 

Example monitored conditions include, but are not lim­
ited to, power availability 1120, power prices 1122, com­
puting systems parameters 1124, cryptocurreucy prices 
1126, computational operation parameters 1128, and 
weather conditions 1129. Power availability 1120 may 
include detennining power consumption ranges at a set of 
computing systems and/or at one or more dataceuters. ln 
addition, power availability 1120 may also involve deter­
mining the source or sources of power available at a data­
center. For instance, the remote master control system 262 
may identify the types of power sources (e.g., BTM, grid 

48 
power, and/or a battery system) that a datacenter has avail­
able. Power prices 1122 may involve an analysis of the 
different costs associated with powering a set of computing 
systems. For instance, the remote master control system 262 

5 may determine cost of power from the grid without a power 
option agreement relative to the cost power from the grid 
under the power option agreement. In addition, the remote 
master control system 262 may also compare the cost of grid 
power relative to the cost of BTM power when available at 

10 a datacenter. 'foe power prices 11 22 may also involve 
comparing the cost of using power at different datacenters to 
determine which dataceuter may perfom1 computational 
operations at a lower cost. 

Monitoring computing system parameters 1124 1uay 
1s involve detenuir:ung parameters related to the computing 

systems at one or more dataceuters. For instance, the remote 
master control system 262 may monitor various parameters 
of the computing systems at a dataceuter, such as the 
abilities and availability of various computing systems, the 

20 status of the queue used to store computatiooal operations 
awaiting performance by the computing systems. The 
remote master control system 262 may detem1ine types and 
operation modes of the computing systems, including which 
computing systems could operate in different modes (e.g., a 

2s l:ugher power or a lower power mode) and/or at different 
hash rates and/or frequencies. The remote master control 
system 262 may also estimate when computing systems may 
complete current computational operations and/or how 
many computational operations are assigned to computing 

30 systems. 
Monitoring cryptocurreucy prices 1126 may involve 

monitoring the current price of one or more cryptocurren­
cies, l11e hash rate and/or estimated power consumption 
associated wil11 mining each cryptocurrency, and other fac-

35 tors associated with the cryptocurrencies. The remote master 
control system 262 may use data related to monitoring 
cryptocurrency prices 1126 to determine whether using 
computing systems to mjne a cryptocurrency generates more 
revenue than the cost of power required for performance of 

40 the mining operations. 
The remote master control system 262 may monitor 

parameters related to computational operations (e.g., com­
putational operation parameters 1128). For example, the 
remote master control system 262 may mo11itor parameters 

45 related to the computational operations requiring perfor­
mance and currently being performed, such quantity of 
operations, estimated t'in1e to comple'le, cost to perform each 
computational opcr<1tio11, deadlines and pfiorities associated 
with each computational operation. In addition, the remote 

so master control system 262 may analyze computational 
operations to detennine if a particular type of computing 
system may perfonn the computational operation better than 
other types of computing systems. 

Monitoring weather conditions 1129 may include moui-
55 toring for any potential power generation disruption due to 

emergencies or other events, and changes in temperatures or 
weather conditions at power generators or datacenters that 
could a!Ject power generation. As such, the operations and 
environment analysis module (or another component) of the 

60 remote master control system 262 may be configured to 
monitor 011c or more conditions described above. 

17w performance strategy determined by the remote mas­
ter control system 262 based on the monitored conditions 
and/or power option data can include control iustnrctions for 

65 the load (e.g., the dataceuters and/or one or more sets of 
computing systems). ror instance, a perfonnance strategy 
can specify operating parameters, such as operating frequen-
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cies, power consumption targets, operating modes, power 
on/off and/or standby states, and other operation aspects for 
computing systems at a datacenter. 

The performance strategy can also involve aspects related 
to the assignment, transfer, and perfonnance of computa­
tional operations at the computing systems. For instance, the 
performance strategy may specify computational opemtions 
to be perfonned at the computing systems, an order for 
completing computational operations based on priorities 
associated with the computational operations, and an iden­
tification of which computing systems should perfonn 
which computational operations. Jn some instances, priori­
ties may depend on revenue associated witb completing each 
computational operation and deadlines for each computa­
tional operation. 

The monitored conditions may enable efficient distribu­
tion and performance of computational operations among 
computing systems at one or more datacenters (e.g., data­
centers 1102-1106) in ways that can reduce costs and/or time 
to perform computational operations, take advantage of 
availability and abilities of computing systems at the data­
centers 11 02-1106, and/or take advantage in changes in the 
cost for power at the datacenters 1102-1106. In addition, the 
monitored conditions may also involve consideration of tbe 
power option data to ensure that the computing systems 
consume enough power io meet min.inuun power thresholds 
set forth in one or more power option agreements. 

'TI1e various monitored conditions described above as well 
as other potenrial conditions may change dynamically and 
with great frequency. Thus, to enable efficient distribution 
and performance of the computational operations at the 
datacentcrs, the remote master control system 262 may be 
configurt,xl to monitor changes in the various conditions 10 

assist with the efficient management and operations of the 
computing systems at each datacenter. For instance, the 
remote master control system 262 may engage in wired or 
wireless couununicatiou 1130 with dataceuter control sys­
tems (e.g., datacenter control system 504) at each datacenter 
as well as other sources (e.g., the power entity 1140) to 
monitor for changes in the conditions. 

TI1e remote master control system 262 may analyze the 
different conditions in real-time to modulate operating attri­
butes of computing systems at Olle or more of tbe datacen­
ters. By using the monitored conditions. the remote master 
control system 262 may increase revenue, decrease costs, 
and/or increase performance of computational operations 
via various modifications, such as transferring computa­
tional operations between datacenters or sets of computing 
systems within a datacenter and adjusting performance at 
one or more sets of computing systems (e.g., switching to a 
low power mode). 

In some examples, the traditional datacenter 1106 may be 
the load subject to a power option agreement. As such, the 
remote master control system 262 may factor the power 
option agrecmenl when detenuin.ing whether to perfon11 
computational operations using the computing systems 1112 
at the traditional datacenter 1106 and/or transfer computa­
tional operations to the computing systems 1108, 1110 at the 
flexible datacenters 1102, 1104. For instance, the monitored 
conditions may indicate that the price of grid power is 
substantially higher than BTM power. As a result, the remote 
master control system 262 may transfer a subset of compu­
tational operations from the traditional datacenter 1106 to 
the flexible datacenters 1102, 1104. The traditional datacen­
ter 1106 may srill have some computational operations to 
perform to ensure that the traditional datacenter 1106 is 

50 
using enough power to meet the minimum power threshold 
or thresholds set forth in the power option agreement. 

Jn some examples, the remote master control system 262 
may monitor the grid frequency signal received from the 

5 power etuity 1140. When the frequency of the grid deviates 
a threshold amotmt (e.g., 0.036 Hz above or below 60 Hz), 
the remote master control system 262 may adjust perfor­
mance strategies at the load. Jn some cases, the remote 
master control system 262 may adjust the power consump-

tO tion at the load, the number of miners (or computing 
systems) operating at the load, and/or the frequency or hash 
rate, among other possible changes. The remote master 
control system may readjust performance strategies at the 
load in response to receiving additional power option data 

ts from the power entity U 40 (e.g., an indication that the 
frequency of the grid is back to 60 Hz). In addition, the 
remote master control system 262 may communicate 
changes in operations at the load to the power entity 1140. 
This way, the power entity 1140 may obtain confin11ation 

20 that the load is adjusting in accordance with a power option 
agreement. 

In some embodiments, a power generation source (e.g., 
the generation station 400 shown in FIG. 4) may enter into 
a power option agree1uent with a grid operator, which may 

2s provide the grid operator with the option to reduce tbe 
amount of power that the power source generator can deliver 
to the grid during a defined time interval. For instance, a 
wind generation farm may enter into the power option 
agreement with the grid operator. In addition, the remote 

30 master control system 262 may also enter into a power 
option agreement with the power generation source ( e.g., the 
wind fann) to provide a load that can receive excess power 
from the power generation source when the grid operator 
exercises the option and lowers tl1e amount of power that the 

35 power generation source can deliver to the grid. Thus, rather 
than reducing the an1ount of power produced, the power 
generation source could exercise an option in the agreement 
with remote master control system 262 and redirect excess 
power to one or more loads (e.g., a set of computing 

40 systems) that could ramp up power consumption in 
response. 1n such siniations, the remote master control 
system 262 maybe able to use the excess power from the 
power generation source (e.g., BTM power) to perform 
operations at one or more loads at a low cost (or no cost at 

45 all). In addition, the power generation source may benefit 
from the power option agreement by directing excess power 
to the load instead of temporarily halting power production. 

In some examples, a power option agreement may depend 
on parameters associated balancing grid capacity and 

50 demand. For instance, power option agreements may incen­
tivize power consumption ramping during periods of peak 
grid power use. 

FIG. 12 shows a graph representing power option data 
based on a power option agreement, according to one or 

55 more embodiments. The graph 1200 shows power option 
data arranged according to power 1204 over time 1202. As 
shown in FIG. 12, time 1202 increases along the X-axis and 
minimum power thresholds 1204 increase along the Y-axis 
of the graph 1200. In the example embodiment shown in 

60 FIG. 12, the time 1202 increases up to a full day (e.g., 24 
hours) in 4 hour increments and the power is shown in MW 
increasing in intervals of 5 MW. The 24 duration and 
example minimum power thresholds can differ in other 
embodiments. Particularly, these values may depend on the 

65 terms set forth within the power option agreement. 
111e graph line 1206 represents sets of minimum power 

thresholds 1206A, 12068 , 1206C that are specified by 

Case: 23-1922      Document: 32-2     Page: 78     Filed: 12/20/2023



Case 1:21-cv-00534-MN   Document 1-1   Filed 04/14/21   Page 45 of 50 PageID #: 66

Appx257

US 10,608,433 Bl 
51 

power option data based on the power option agreement. As 
shown, the graph line 1206 extends the entire 24 hour 
duration. which indicates that the set of time intervals 
associated with minimum power thresholds add up to 24 
hours. Jo other examples, the power option agreement may 5 
not include a minimum power threshold du.ring a portion of 
the duration. 

The graph line 1206 of the graph 1200 is :further used to 
illustrnte power consumption levels that one or more loads 
(e.g., a set of compuliL1g systems) operating according to the 10 

power option agreement lllay utilize during the 24 hour 
duration. Particularly, the power quantities above the graph 
line 1206 represents power levels that the load(s) may 
consume from the power grid du.ring the 24 hour durdtion 
that would satisfy the requirements (i.e., the minimwn 1s 

power thresholds 1206A-1206C) set forth by the power 
option agreement. In particular, the power quantities above 
the graph line 1206 include any power quantity that meets or 
exceeds the minimum power threshold at that time. By 
extension, the power quantities positioned below the graph 20 

line 1206 represents the amount of power that the load could 
be directed to reduce power conswuption by per the power 
option agreement. 

To further illustrate, an initial miuimulll power threshold 
1206A is shown associated with the time interval starting at 2s 

hour O and extending to hour 8. In particular, the minimum 
power threshold 1206A is set at 5 MW during this time 
interval. ·nws, based on the power option data shown in FIG. 
12, the loads must be able to operate at a target power 
consumption level that is equal to or greater than the 5 MW 30 

lllinimum power threshold 1206A at all times during the 
time interval extending from hour O to hour 8, in order to be 
able to satisfy the poweropt'ion ifit is exercised for that time 
interval. Similarly, the power entity could reduce the power 
consl1!lled by loads by any amount up to 5 MW at any point 35 

during the time interval from hour O to hour 8 in accordance 
with the power option agreement. For instance, the power 
entity could exercise its option at any point du.ring this time 
interval to reduce the power consumed by the loads by 3 
MW as a way to load balance the power grid. In response to 40 

the power entity exercising its option, the load may then 
operate using 3 MW less power and/or another strategy 
determined by a control system factoring additional condi­
tions (e.g., the price of grid power, the revenue tbat could be 
generated from mining a cryptocurrency, and/or parameters 45 
associated with computational ope.rations awaiting perfor­
mance) 

As .further shown iu the graph 1200 illustrated in FJG. 12, 
the next minimum power threshold 12068 is associated with 
the following time interval, which starts at hour 8 and 50 

extends until hour 16. During this tin1e interval (hour 8 to 
hour 16), the load(s) may consume 10 MW or more power 
since the rnin.imum power threshold 1206B is now set at 10 
MW as shown on the Y-axis of the graph 1200. In light of 
the power option data, a control system may determine and 55 
provide a perfonnance strategy to the load ( e.g., a set of 
computing systems) that includes a power consumption 
target that meets or exceeds the minimum power threshold 
l 206B (i.e., 10 MW). The perfonnance strategy may depend 
on the power option data as well as other possible condi- 60 

tions, such as the price of grid power, the availability of 
computing systems, and/or the type of computing opera­
tions, etc. In addition, the power entity could exercise its 
option to reduce the amount of power consumed by the load 

52 
The last m.inimum power threshold 1206C is associated 

with the time interval that starts at hour 16 and extends until 
hour 24. Similar to the initial miniml1lll power threshold 
1206A associated with the beginning of the graph line 1206, 
the last minimum power threshold 1206 is also set al 5 MW. 
As such, at any point during this interval (hour 16 to hour 
24) the loads may consume 5 MW or more to ope.rate in 
accordance with the power option agreement. As discussed 
above, by operating at 5 MW or more, the load enables the 
power consumed from the power grid to be reduced any 
amount from zero up to 5 MW during this time interval. 

When determining the power consumption strategy for a 
load. a computing system (e.g., the remote master control 
system 262) may consider various conditions in addition to 
the power option data received based on one or more power 
option agreements. Particularly, the computing system may 
consider and weigh different conditions in addition to the 
power option data to detennine power consumption targets 
and/or other control instructions for a load. The conditions 
may include, but are not limited to, the price of grid power, 
the price of alternative power sources (e.g., BTM power, 
stored energy), the revenue associated with mining for one 
or more cryptocurrencies, parameters related to the compu­
tational operations requiring performance (e.g., priorities, 
deadlines, status of tlJe queue organ.iz.ing the operations, 
and/or revenue associated with completing each computa­
tional operation), parameters related to the set of computing 
systems (e.g., types aud availabilities of computing sys­
tems), and other conditions (e.g., penalties if a minimum 
power threshold is not met and/or monetary benefits from 
operating under a power option agreement). By weighing 
various conditions, the computing system may efficiently 
manage the set of computing systeJnS, including enabling 
perfonnaoce of computational operations cost effectively 
and/or ensuring at that computing systems ope.rate at target 
power consumption levels that one or more satisfy power 
option agreements. 

In some examples, the computing system may decrease 
the amount of power that a set of computing systems 
consumes from one source and while also increasing the 
amomlt of power that the set consumes from another source. 
For instance, the computing system may detem1iue that the 
price of power grid power is above a threshold price that 
makes computational operations relatively expensive to per­
form using grid power. As a result, the computing system 
may provide control instnictions for the computing systems 
lo consume power grid power that matches a minimum 
power threshold specified by power option data. This may 
enable the computing systems to satisfy the power option 
agreement while also avoiding using pricey grid power 
beyond the lllininwm amount required per the power option 
data. In addition, the computing system may instrnct some 
computing systems to switch to a low power 1uode or 
temporarily stop until the price of power from the grid 
decreases. The computing system may instrnct one or more 
computing systems to operate using power from another 
source ( e.g. , BTM power and/or stored energy from a battery 
system) and/or transfer one or more computational opera­
t'ions to another set of computing systems (e.g., a different 
datacenter). 

When the power option agreement is a fixed duration 
power option agreement, the computing system may receive 
an indication of all the m.inimum power thresholds 1206A-
1206C and an indication of the associated time interval 

by 10 MW or less as represented by the power levels under 
the minimum threshold 12068 that extend during the time 
interval of hour 8 to hour 16. 

65 altogether and in advance of the duration associated with the 
power option agreement. By providing all of the minimum 
power thresholds J206A-1206C and the time intervals in 
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duration power option agreement. ln other iostauces, the 
computing system may receive power option data dynau'li­
cally and adjust operations in real-time (or near real-time). 
For instance, the computing system may receive a series of 
power option data that each specifies mioinmm power 
tlireshold changes during the duration set forth in the 
dynamic power optioo agreement. To illustrate an example, 
the computing system may receive power option data during 
hour I that specifies the minimum power tlireshold for hour 

advance, the computing system may determine a perfor­
mance strategy for the load that can extend across the entire 
duration. ParticuJarly, the computing system may factor the 
minimum power thresholds and associated time intervals as 
well as other monitored conditions to determioe the perfor- 5 
mance strategy for the total duration. This can enable the 
computing system to accept and assign computational opera­
tions to computing systems in advance while also using a 
per.fonuance strategy that meets the expectations of a power 
option agreement. 10 2, power option data during hour 2 that specifies the mioi­

mw11 power threshold for hour 3, and so on across the 
duration of the dynamic power option agreement. 

ln some examples, the perfonnance strategy determined 
by the computing system may include control instrnctions 
for the set of computing systems to execute if a power option 
is exercised. For instance, the perfomiance strategy may 
specify different power consumption targets for the comput- 1 s 
ing systems that depend on whether a power option is 
exercised during each time interval. 

In some examples, the minimum power threshold for a 
time interval may be zero during the duration of a power 
option agreement. As such, the load may use any amouot of 
power from the power grid in accordance with the power 
option agreement, including no power at all during this time 
ioterval. When the price for power is high during this time 
frame, the load may ramp dowo power usage to zero MW to 
avoid paying the high price for power while still being iu 
compliance with the power option agreement. 

FIG. 13 illustrates a method for implementing control 
strategies based on a fixed-duration power option agree­
ment, according to one or more embodimeuts. The method 

1n some instances, the computing system may modify the 
perfonnauce strategy when one or more conditions change 
enough 10 warrant a modification. For instance, the com- 20 

puling system may receive an indication of a change in a 
minimum power threshold (e.g., a decrease in the minimum 
power threshold) and determine one or more modifications 
based on the new minimum power threshold and/or other 
conditions (e.g., a change in the price of power). 2s 1300 serves as an example and may include other steps 

within other embodiments. A control system (e.g., the 
remote master control system 262) may be configured to 
perfonn one or more steps of the method 1300. As such, the 

1n other examples, the power option agreement may be a 
dynamic power option agreement. Particularly, the load may 
be subject to a changing mininnun power threshold that can 
vary during a predefioed duration associated with the power 
option agreement. For example, a dynamic power option 30 

agreement may specify that the load is subject to a minimum 
power threshold that may vary from 0 MW up to 5 MW 
during the next 24 hours and the particular mi1limum tbresh-
old for each hour may depend on power option data received 
from the power entity during the prior hour. 111e dynamic 35 

power option agreement may further specify the expected 
response time from the load. For instance, the power option 
agreemeot may indicate that an indication of a new 111ini­
mum power threshold will be provided an hour prior to the 
start of the minimum power threshold. The computing 40 

system, for example, may receive an indication at hour 7 
about the increase in the minimw11 power threshold 12068 
starting at hour 8. The indication may (or may not) specify 
the total time interval associated with a new minimum 
power threshold. For instance. the indication received by the 45 
computing system may specify that the 10 MW minimum 
power threshold 12068 extends from hour 8 until hour 16. 
In other instances, the power option data may indicate that 
the computing system should abide by the new minimum 
power threshold until receiving further power option data 50 

indicating a change to another new minimum power thresh­
old. 

control system may take various forms of a computing 
system, such as a mobile computing device, a wearable 
computing device, a network of computing systems, etc. 

At step 1302, the method 1300 involves monitoring a set 
of conditions. For instance, a computing system (e.g., a 
control system) may monitor various conditions that could 
in1pact the performance of operations at one or more loads, 
including the power consumption targets at the loads. The 
set of monitored conditions may include a variety of infor­
mation obtaioed from one or more external sources, such as 
one or more datacenters, databases, power generation sta­
tions, or types of sources. 

Some example conditions include, but are not limited to, 
the price of grid power, the price and availability of alter­
native power options (e.g. BTM power, and/or stored 
energy), parameters of the load (e.g., ramping abilities, type 
of computing systems, operation modes, etc.), parameters of 
tasks to be performed using the power at the load (e.g., 
types, deadlines, priorities, and/or revenue associated with 
computational operatious), availability of other computing 
systems and their associated costs, and/or revenue associ­
ated with mining a cryptocurrency. The computing system 
may monitor one or more of these conditions as well as 
others. 

At step 1304, the method 1300 involves receiving power 
option data based, at least in part, on a power option 

la some examples, the power optioo data may arrive at the 
computing system in an unknown order from the power 
entity with expectations of swift power consumption adjust­
ments by the load. As a result, the power option agreement 
may require fast ramping of the load to meet changes. 
Ramping may iovolve rampiog up or down power consump­
tion as well as ramping operating techniques (e.g., adjusting 
frequency or operation mode). 

55 agreement. As discussed above, the computing system ( e.g., 
a remote master control system) may engage in a power 
option agreement with a power entity. As a result, the 
computing system 1l1ay control a load (e.g., a set of com­
puting systems) in accordance with power tliresholds and 

In some embodiments, the type of power option power 
agreement may depend on the delivery and content of power 
option data provided to the load (or a control system 
controlling the load). For instance, a computing system may 
receive minimum power thresholds set across an entire 
duration associated with a power option agreement in 
advance when the power option agreement is a fixed-

60 time intervals received from the power entity based on the 
power option agreement. 

In some examples, the power option data may specify a 
set of minimum power thresholds and a set of time intervals. 
Each minimum power tlireshold in the set of minimum 

65 power thresholds may be associated with a time interval in 
tbe set of time intervals. To illustrate an example, the power 
option data may specify a first minimum power threshold 
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associated with a first time interval and a second nunimum 
power threshold associated with a second time interval, with 
the second time interval subsequent to the first time interval. 

56 
set of power thresholds. Responsive to receiving the subse­
quent power option data, the perfonnance strategy for the set 
of computing systems may be modified based on a combi­
nation of at least a portion of the subsequent power option The set of time intervals may add up to the duration 

represented by the power option agreement. For instance, 
the total duration of the set of time intervals may correspond 
to a twenty-four hour period (e.g., the next day). In other 
examples, the power option agreement may span across a 
different duration ( e.g., 12 hours). ln additional embodi­
ments, the power option data may specify other infonnation, 
such as monetary incentives associated with parameters of 
the power option agreement and/or one or more maximum 
power thresholds. 

5 data and one or more conditions of the monitored conditions. 
The modified perfonnance strategy may include one or more 
reduced power coostu11ption targets for the set of computing 
systems. The amount of the reduction in a power consump­
tion target may depend linearly with the amount that the 

10 corresponding minimum power threshold was reduced by. 
For instance. when a minimum power threshold for a time 
interval is n-.xluced from IO MW to 5 MW, the power 
consumption target for that time interval may be reduced At step 1306, the method 1300 invo]ves determining a 

performance strategy for the set of computing systems based 
on a combination of at least a portion of the power option 
data and at least one condition in the set of conditions. The 
performance strategy may be determined responsive to 
receiving the power option data. ln addition, the perfor­
mance strategy may include a power consumption target for 
the set of computing systems for each time interval in the set 
of time intervals. In some examples, each power consump­
tion target is equal to or greater than the mininmm power 
threshold associated with each time interval. 

15 
from JO MW to 5 MW. Instructions may be provided to the 
set of computing systems to perform computational opera­
tions based on the modified performance strategy. 

FIG. 14 illustrates a method for implementing control 
strategies based on a dynamic power option agreement, 

20 according to one or more embodiments. TI1e method .1400 
serves as an example and may include other steps within 
other embodiments. Similar to the method 1400, a control 
system (e.g., the remote master control system 262) may be 
configured to perfom1 one or tJJore steps of the method 1400. 

As an example, the perfom1ance strategy may specify a 
first power consumption target for the set of computing 
systems for a first time interval such that the first power 
consumption target is equal to or greater than a first 111ini­
mum power threshold associated with the first time interval 

25 As such, the control system may take various fom1s of a 
computing system, such as a mobile computing device, a 
wearable computing device, a network of computing sys­
tems, etc. 

and a second power consumption target for the set for a 30 

second time interval in a similar manner (i.e., the second 
power consumption target is equal to or greater than a 
second minimum power threshold). 

ln some examples, the performance strategy may include 
an sequence for the set of computing systems to follow when 35 

performing computational operations. The sequence, for 
example, may be based on priorities associated with the 
computational operations. ln addition, the performance 
strategy may include one or more power constunption 
targets that are greater than the minimum power thresholds 40 

when the price of power from the power grid is below a 
threshold price du.ring the time intervals associated with the 
minimum power th.resbo]ds. 

'The perfonuance strategy may also involve transferring, 
delaying, or adjusting one or more computational operations 45 

performed at the set of computing systems. In addition, the 
performance strategy may involve adjusting operations at 
the con1puting systems. For instance, one or more comput-

At block 1402, the method 1400 involves monitoring a set 
of conditions. Similar to block 1302 of the method 1300, a 
computing system may monitor various conditions to deter­
mine instrnctions for controlling a set of computing systems. 

At block 1404, the method 1400 involves receiving first 
power option data based, al least in part, on a power option 
agreement while monitoring the set of conditions. The first 
power option data may specify a first minimum power 
threshold associated with a first time interval. For example, 
the first power option data may specify a mitumunJ power 
tliresbold of 10 MW for the next hour, which may start in an 
hour or less. 

The power option agreement may correspond to a 
dynamic power option agreement in some examples. When 
managing a load with respect to a dynamic power option 
agreement, a computing system may receive power option 
data specifying changes in minimum power thresholds that 
a load (e.g., the set of computing systems) may be desig-
nated to use in lhe near term (e.g., the next hour). For 
example, the computing system may receive power option 
data during each hour of the duration specified by a power ing systems may switch modes (e.g., operate at a higher 

frequency or switch to a low power mode). 
In addition, the performance strategy may also specify 

power consumption targets for the set of computing systems 

50 option agreement that indicates a minimum power threshold 
for the next hour. 

to use if the power option is exercised during an iutervaL 
Th.is way, the computing systems may continue to perform 
computational operations (or suspend performance) based 55 
on the power option being exercised. 

Al step 1308, the method 1300 involves providing 
instructions to the set of computing systems to perform one 
or more computational operations based on the performance 
strategy. For example, the set of computing systems may 60 

operate according to the perfonnance strategy to ensure that 
the minimum power thresholds are met during the defined 
time intervals based on the power option agreement. 

Some examples may forther involve receiving subsequent 
power option data based, at least in part, on the power option 65 
agreement. The subsequent power option data may specify 
to decrease one or more minimum power thresholds of the 

At block 1406, the method 1400 involves providing first 
control instructions for a set of computing systems based on 
a combination of at least a portion of the first power option 
data and at least one condition. The first control instructions 
may be provided responsive to receiving the first power 
option data. 

TI1e first control instructions may include a first power 
consumption target for the set of computing systems for the 
first time interval. Particularly, the first power consumption 
target may be equal to or greater t11an the first minimum 
power threshold associated with the first time interval. For 
example, the first power consumption target may be greater 
than the first mininrnm power threshold when a cost of 
power from the power grid is below a threshold price during 
the first time interval. ln other instances. the first power 
CODSlU11ption target may be equal to the first minimum power 
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threshold when the cost of power from the power grid is 
greater than the threshold price. 

58 
Advantages of one or 1uore embodiments of the present 

invention may include one or more of the following: 
1n some examples, control instructions may specify a 

sequence for the computing systems to follow when per­
fonni11g computational operatio11s. The sequence may be 5 
based on priorities associated with each computational 

One or more embodiments of the present invention pro­
vides a green solution to two prominent problems: the 
exponential increase in power required for growing block­
chain operarions and the unutilized and typically wasted 

operation. 
The first control i11Structions may be determined based on 

a combination of the first power option data, the price of 
power from the power grid, and parameters associated with 
computational operations to be perfom1ed at the set of 
computing systems. 

In some examples, the first control instrnctions may 
involve ramping up or down power consumption at the set 
of computing systems. The power consumption may be 
ran1ped up or down based on the first minimum power 
threshold and one or more other conditions (e.g., tbe price of 
power). 

energy generated from renewable energy sources. 
One or more embodiments of the present invention allows 

for the rapid deployment of mobile datacenters to local 
10 stations. 1l1e mobile datacenters may be deployed on site, 

near the source of power geueration, a11d receive low cost or 
unutilized power heh.ind-the-meter when it is avai lable. 

One or more embodiments of the present invention pro-

15 
vide the use of a queue system to organize computational 
operations and enable efficient distribution of the computa­
tional operations across multiple datacenters. 

One or more embodiments of the present invention e11able 
datacenters to access and obtain computational operations 

20 orgao.ized by a queue system. At block 1408, tbc method 1400 involves receiviJ1g sec­
ond power option data based, at least in part, on the power 
option agreement while monitoring the set of conditions. 
111e computing system may receive tbe second power option 
data subsequent to receiving tbe first power option data. 111e 
second power optiou data may speci:fy a second nunimum 2s 

power threshold associated with a second time interval. For 
example, the second mio.imum power threshold may be 7 
MW over the duration of the upcoming hour. ]Ji other 
examples, the second minimum power threshold may diffor 

One or more embodiments of the present invention allows 
for the power delivery to the datacenter to be modulated 
based on conditions or au operational directive received 
from the local station or the grid operator. 

One or more embodiments of the present invention may 
dynamically adjust power consumption by ramping-up, 
ramping-down, or adjusting the power consumption of one 
or more computing systems witl1in the flexible dataceuter. 

One or more embodiments of the present invention may 
as shown in FIG. 12. 

In some instances, the computing system may receive the 
second power option data during the first time interval such 
that the second time interval overlaps the first time interval. 

30 be powered by behind-the-meter power that is free from 
transmission and distribution costs. A5 such, the flex.ible 
datacenter may perfonn computational operations, such as 
distributed computing processes, wiU1 little to no energy 
cost. For iustance, the computing system may receive the second 

power option data to enable real-time adjustments to be 35 

made to the power consumed at the set of computing 
systems. 

One or more embodiments of the present invention pro-
vides a number of benefits to the hosting local station. The 
local station may use the flexible datacenter to adjust a load, 
provide a power factor correction, to ot1load power, or 
operate in a manner that invokes a productio11 tax credit 

At block 1410, the method 1400 involves providing 
second control instructio11S for the set of computing systems 
based on a combination of at least a portion of the second 
power option data and at least one condition. The second 
control instructions may be provided responsive to receiving 
the second power option data. The second control instruc­
tions may specify a second power constUuption target for the 

40 and/or generates incremental revenue. 
One or more embodiments of the present invention allows 

for continued shunting of behind-the-meter power into a 
storage solution when a flexible datacenter cam1ot fully 
utilize excess generated behind-the-meter power. 

set of computing systems for the second time interval. 1l1e 45 
second power consumption target may be equal to or greater 
than the second minjmum power threshold associated with 

One or more embodiments of the present invention allows 
for continued use of stored behind-the-meter power when a 
flex ible datacenter can be operational but there is not an 
excess of generated behind-the-meter power. U1e second time interval. 

1n some examples, the computing system may provide a 
request to a QSE to detemline the power option agreement. 
As such, the computing system may receive power option 
data (e.g., the first and second power option data) in 
response to provid.ing the request to the QSE. 

The computing system may monitor the price of power 
from the power grid, and the global mining hash rate and a 
price for a c1yptocurrcncy (e.g., Bitcoin), among other 
conditions. 'n1e computing system may detem1ine control 
iustructions (e.g., the first and/or second control iustruc­
tions) based on a combination of power option data, the 
price of power from the power grid. and the global m.io.ing 
hash rate and the price for the cryptocurrency. For instance, 

One or more embodiments of the present invention allows 
50 for management and distribution of computational opera­

tions at computing systems across a fleet of datacenters such 
that the perfomiance of the computational operations take 
advantages of .increased efficiency and decreased costs. 

It will also be recogo.ized by the skilled worker that, in 
55 addition to improved efficiencies in controlling power deliv­

ery from intennittcnt generation sources, such as wind farms 
and solar panel arrays, to regulated power grids, the inven­
tion provides more econo111ically efficie11t control and sta­
bility of such power grids in the implementation of the 

60 techo.ical feat1u-es as set forth herein. 

the computing system may cause one or more computing 
systems (e.g., a subset of computing systems) to perform 
mining operations for the cryptocurrency when the price of 
power from the power grid is equal to or less than a revenue 65 
obtained by perfonuing the mining operations for the cryp-

While tbe present invention has been described with 
respect to the above-noted embodiments, those skilled in the 
art, having the benefit of tllis disclosure, will recognize that 
other embodiments may be devised that are within the scope 
of the invention as disclosed herein. Accordingly. the scope 
of the invention should be limited only by the appended 
claims. tocurrency. 
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What is claimed is: 
1. A system comprising: 
a set of computing systems, wherein the set of computing 

systems is configured to perforu1 computational opera­
tions using power from a power grid; 

a control system configured 10: 

monitor a set of conditions; 
receive power option data based, at least in part, on a 

power option agreement, wherein lhe power option 
data specify: (i) a set ofmi11imum power thresholds, 10 

and (ii) a set of time intervals, wherein each mi1u­
mum power threshold in the set of minimum power 
thresholds is associated with a time interval in the set 
of time intervals; 

responsive 10 receiving the power option data, deter- 1s 

urine a performance strategy for the set of computing 
systems based on a combination of at least a portion 
of the power option data and at least one condition in 
the set of conditions, wherein the perfonuance strat­
egy comprises a power consumption target for the set 20 

of computing systems for each time interval in the 
set of time intervals, wherein each power consump­
tion target is equal to or greater than the minimmu 
power threshold associated with each time interval; 
and 

provide instructions to the set of computing systems to 
perform one or more computational operations based 
on the performance strategy. 

25 

60 
portion of the subsequent power option data and at least 
one condition in lbe set of conditions, 

wherein the modified performance strategy comprises one 
or more reduced power consumption targets for the set 
of computii1g systems. 

8. ·n1e system of claim 7, wherein the control system is 
farther configured to: 

provide instrnctions to the set of computing systems to 
perform the one or more computational operations 
based on the modified performance strategy. 

9. The system of claim 1, wherein the control system is a 
remote master control system positioned remotely from the 
set of computing systems. 

10. The system of claim 1. wherein the control system is 
a mobile computing device. 

11. The system of claim 1, wherein the control system is 
configured to receive the power option data while monitor­
ing the set of conditions. 

12. The system of claim 1, wherein the control system is 
farther configured to: 

provide a request to a qualified scheduling entity (QSE) to 
determine the power option agreement: and 

receive power option data in response to providing the 
request to the QSE. 

2. The system of claim 1, wherein the control system is 
configured to monitor the set of conditions comprising: 

a price of power from the power grid; and 

13. The system of claim 1, wherein the power option data 
specify: (i) a first minimum power threshold associated with 
a first time interval in the set of time intervals, and (ii) a 
second minimum power threshold associated with a second 

30 time interval in the set of time intervals, 
wherein the second time interval is subsequent to the first 

time interval. a plurality of parameters associated with one or more 
computational operations to be performed at the set of 
computil1g systems. 

3. The system of claim 2, wherein the control system is 
configured to: 

14. The system of claim 13, wherein the control system is 

35 configured to: 
detenuine the performance strategy for the set of com­

puting systems such that the perfonnance strategy 
comprises: 

detennine the performance strategy for the set of com­
puting systems based on a combination of at least the 
portion option data, the price of power from the power 
grid, and the plurality of parameters associated with the 40 

one or more computational operations. 
4. The system of claim 3, wherein the performance 

strategy further comprises: 
au order for the set of computing systems to follow when 

perfomring the one or more computational operations, 45 
wherein the order is based on respective priorities 
associated with the one or more computational opera­
tions. 

5. The system of claim 4, wherein the performance 
strategy further comprises: 

at least one power consumption target that is greater than 
a minimum power threshold when the price of power 
from the power grid is below a threshold price during 
the time interval associated with the minimum power 
threshold. 

6. The system of claim l , wherein the control system is 
further configured to: 

receive subsequent power option data based, at least in 
part, on the power option agreement, 

50 

55 

wherein the subsequent power option data specify to 60 

decrease one or more mininunn power thresholds of the 
set of minimum power thresholds. 

7. The system of claim 6, wherein the control system is 
further configured to: 

responsive to receiving the subsequent power option data, 65 

modify the pei:fonnance strategy for the set of com­
puting systems based on a combination of at least the 

a first power consumption target for the set of computing 
systems for the first time interval, wherein the first 
power consumption target is equal to or greater than the 
first minimum power threshold; and 

a second power consumption target for the set of com­
puting systems for the second time interval, wherein 
the second power consumption target is equal to or 
greater than the second minimmn power threshold. 

15. The system of claim 1, wherein a total duration of the 
set of time intervals corresponds to a twenty-four hour 
period. 

16. Tl1e system of claim 1, wherein the set of conditions 
monitored by the control system further comprise: 

a price of power from the power grid; and 
a global mining hash rate and a price for a ciyptocurrency; 

and 
wherein the control system is configured to: 
determine the performance strategy for the set of com-

puting systems based on a combination of at the portion 
of the power option data, the price of power from the 
power grid. the global mining hash rate and the price 
for the ciyptocurrency, 

wherein the performance strategy specifies for at least a 
subset of the set of computing systems to perform 
nrining operations for the ciyptocurrency when the 
price of power from the power grid is equal to or less 
than a revenue obtained by performiug the mining 
operations for the ciyptocurrency. 
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17. A method comprising: 
monitoring, by a computing system, a set of conditions; 
receiving, at the computing system. power option data 

based, at least in part, on a power option agreement, 
wherein the power option data specify: (i) a set of 5 

1uiuimum power thresholds, and (ii) a set of time 
intervals, wherein each minimum power threshold in 
the set of mininuun power thresholds is associated with 
a time interval in the set of time intervals; 

responsive to receiving the power option data, determin- 10 

iug a perfonnance strategy for a set of computing 
systems based on a combination of at least a portion of 
the power option data and at least one condition in the 
set of conditions, wherein the perfonnance strategy 
comprises a power consumption target for the set of I s 

computing systems for each time interval in the set of 
ti.me intervals, wherein each power consumption target 
is equal to or greater than the minimum power thresh-
old associated with each time interval; aud 

providing instrnetions to the set of computing systems to 20 

perform one or more computational operations based 
on the performance strategy. 

18. 'TI1e method of claim 17, wbereiD determir1ing the 
perfonuance strategy for the set of computing systems 
comprises: 2s 

identifying information about the set of computing sys­
tems; and 

detem1i11ing the performance strategy to further comprise 
instrnctions for at least a subset of the set of computing 
systems to operate at an increased frequency based on 30 

a combination of at least the portion of the power 
option data and the information about the set of com­
puting systems. 

19. 111e method of claim 17, further comprising: 
receiving subsequent power option data based, at least in 35 

part, on the power option agreement, wherein the 
subsequent power option data specify to decrease one 
or more n:Linionuu power thresholds of the set of 
mininuun power thresholds; 

62 
responsive to receiving tbe subsequent power option data, 

modifying the performance strategy for the set of 
computing systems based on a combination of at least 
the portion of the subsequent power option data and at 
least one condition in the set of conditions. wherein the 
modified performance strategy comprises one or more 
reduced power consumption targets for the set of com­
puting systems; and 

providing instrnctions to the set of computing systems to 
perfonn the one or more computational operations 
based on the modified perfonnance strategy. 

20. A nou-transito1y computer readable medium having 
stored therein instrnctions executable by one or more pro­
cessors to cause a computing system to perform functions 
comprising: 

monitoring a set of conditions; 
receiving power option data base,'<!, at least in part, on a 

power option agreement, wherein the power option 
data specify: (i) a set of minimum power thresholds, 
and (ii) a set of tin1e intervals, wherein each minimum 
power threshold in the set of minimum power thresh­
olds is associated with a time interval in the set of tin1e 
intervals; 

responsive to receiving the power option data, determin­
ing a performance strategy for a set of computing 
systems based on a combination of at least a portion of 
the power option data and at least one condition in the 
set of conditions, wherei11 the performance strategy 
comprises a power consumption target for the set of 
computing systems for each time interval in the set of 
time intervals, wherein each power consumption target 
is equal to or greater than the minimum power thresh­
old associated with each time interval; and 

providing instrnctious to the set of computing systems to 
perfonn one or more computational operations based 
on the performance strategy. 

* * * * * 
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PTO/AIA/01 (06-12) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title of Methods and Systems for Adjusting Power Consumption based on a Fixed-Duration 
Invention Power Option Agreement 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: 

The attached application, or Ii] 

□ United States application or PCT international application number __________ _ 

filed on ______________ _ 

The above-identified application was made or authorized to be made by me. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five (5) years, or both. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: Michael T. McNamara = Date (Optional) : Dec 2, 2019 

Signature: ____ ~------------------------------------

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have 
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor. 

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefrt by the public which is to file (and 
by the USPTO to process) an application. Confidentiality is governed by 35 u.s.c. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria , VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO 
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 
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PTOiA!A./Oi (06-12) 
Approv0cJ for use through 01/31/2014 .. OMR0651-0032 

U.S. Patent and 1" rademark Offii:'1,; U.S. DEPAfHMENT OF COMMERCE 
Under the Paperwork Reduction Actcf 1 :l95, n,:, persor.-s are required to ,espor,d t, a collection of information.unless itrJisptays a vali<JOMB control number. 

DECLARATION (37 CFR 1.63) FOR UT!l.JTY 0 '~ DESIGN APPUCATION USING AN 
APPLICATION DATA SHEFT (37 CFR 1.76) 

i 

Title of 
uwentiOn 

Methods and Systems for Adjusting Power bonsumptlon based on a Fixed-Duration 
Power Option Agreement 

As the below named inventor, I hereby declare that: 

This declaratlon 
is dir1:1cted to: iJ The attached application, or 

n United States application or PCT inter:nafoni i application number ___________ _ :__ __ __ 1 

filed on--------------+--

The above-identified app!ication was made or authorized to be made b~ me. • i 

I believ1:o that I am the miginai inventor or an original. joint inventor of a l;ialmed inventi,:)n in the application. 

I hereby acknowledge that any willful false statement made 1n this decl ~ration is punishable under 18 U.S. C, 1001 
by fine or imprisonment of not more than fiv.e (5) years, or both. 

Petitionerlaop!icant is cautioned to avoid submitting personal infortnati< ,n in documents filed in a patent application that may 
contribute to ldentitv theft Perscmal information such a$ social seclH"it',1 numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PT0-2038 submi~d for payment pLlrposes) is never required by the USPTO 
to suppcrt a petition or an application. If this type of personal informati~n is ,ncluded in documents submitted to the USPTO, 
petitioners/applicants should consider redacting such personal informa,ion from the dccu ment,;; before submit'Jng them to the 
USPTO. Petitioner/applicant is advised that the record of a patent appl\cation is available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CF~ 1.213{a) is made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may al~o be availab!e to the public if the application is 
refEmmced in a PLlblished application or an issued patent {see 37 CFR t 14). Checks and credit card authorization forms 
PT 0-2038 submitted for payment purposes are not retained in the appl cation file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: Raymond E. Cline Jr. 

Signature: ~/..,,~ 

Note: Anappiica!i:data sheet (~ISB/14 qr equivalent), including naming thJ entire inventive entity, must accompany ihisJorrn or must have 
beeti previously filed. Use an additional PTO!J1IAI01 form for each addition;iit in~entor. 

: 

This ooliect!on of informrotion !s required by 35 U S.C. 115 and 37 CFR t.63 The informatiori is r€K1L:ir,;,d to obtain or retain a benefit t;y the public which is to f!le (and 
by the. USPTOto r,ro(',ess) an apr,~ication Confid;mtialrty is governeo by 35 U.,S.C. 122 anct ~7 CFR 1.11 <1nd ·t.14. Thia cclk,ction is e:st!rnatedto take ·; minute to 
complete, Including gat,,ering, preparing, c1nd s<Jbrnitting the completed appl:cat;on form.to trie U.SPTO. Time wiil vary depending upontt1e indhriduai case. Arrv 
comments on t,,e ammml ,,r mm, you require to ccmp;ete t111s rorrn a.ndlor suggestions for r8!Jucing this burden, shou!d 00 ~ent.to tte Chief !nformat!on Officer, U.S. 
Patent.and Traden1ark Office, US. Department oi Co1Trnerce, P.O. Box ·1450, AieX,m(!r!.a, V~ 22313-1~-50. 00 NOT SEND FEES OR COMPLETED FORMS TO 
THiS ADDRESS, SEND TO: CommissionE!r for Patents, P.O. Box 1450, Alex.0n#ria, \/A 22313,1450. • • 

II >w """&-='" m!#"5m ·~ .,m, '" ' l ""''"''"' re"''"""' ,, 
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IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF DELAWARE 

 
BEARBOX LLC and AUSTIN STORMS, 

Plaintiffs, 

v. 

LANCIUM LLC, MICHAEL T. 
MCNAMARA, and RAYMOND E. CLINE, 
JR. 

   Defendants. 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

 
 
 

 
C.A. No. 21-534-MN 
 

 

Plaintiffs BearBox LLC (“BearBox”) and Austin Storms (collectively, “Plaintiffs”) bring 

this action against Lancium LLC (“Lancium”), Michael T. McNamara, and Raymond E. Cline, 

Jr. (collectively “Defendants”) to correct the inventorship of U.S. Patent No. 10,608,433 (the 

“’433 Patent”) and to recover damages, injunctive relief, declaratory relief, and other remedies 

for Defendants’ wrongful actions to obtain, misuse, disclose, and claim as their own Plaintiffs’ 

proprietary cryptocurrency mining technology. Plaintiffs further allege as follows: 

1. This case is about the Defendants’ theft of inventions that rightfully belong to 

Plaintiffs. 

2. Plaintiffs developed proprietary technology relating to cryptocurrency mining 

systems (the “BearBox Technology”).  By way of background, the BearBox Technology 

generally relates to an energy-efficient cryptocurrency mining system and related methods that 

reduce the inefficiency and environmental impact of energy-expensive mining operations by 

better utilizing available energy resources to increase stability of the energy grid, minimize a 
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mining operation’s impact on peak-demand, and also alleviate energy over-supply conditions. 

The BearBox Technology can be used to mine cryptocurrency, such as Bitcoin. 

3. The Defendants induced the Plaintiffs to disclose the BearBox Technology to 

them under the guise of a possible business deal between Defendants and Plaintiffs to jointly 

commercialize the BearBox Technology. Before disclosing the BearBox Technology to 

Defendants, Plaintiffs obtained assurances of confidentiality from Defendants. 

4. The Defendants stole the BearBox Technology from Plaintiffs by converting and 

misappropriating it and claiming it as their own. Defendants filed a U.S. patent application that 

wrongfully disclosed the BearBox Technology to the U.S. Patent and Trademark Office and 

ultimately to the public. The claimed subject matter of the ’433 Patent falls fully within the scope 

of the BearBox Technology. And by obtaining the ’433 Patent with claims directed to the 

BearBox Technology, the Defendants have wrongfully obtained a patent covering the BearBox 

Technology and wrongfully claimed the BearBox Technology as their own. 

5. Plaintiffs bring this action to correct the named inventors on the ’433 Patent. The 

inventions claimed in the ’433 Patent are inventions conceived by Storms, founder and president 

of BearBox. 

6. Plaintiff BearBox LLC (“BearBox”) is a limited liability company organized and 

existing under the laws of Louisiana with its principal place of business at 4422 Highway 22, 

Mandeville, Louisiana 70471. 

7. Plaintiff Austin Storms is an individual residing in Mandeville, Louisiana. 

8. On information and belief, Defendant Lancium is a Delaware limited liability 

company with its principal place of business at 6006 Thomas Rd, Houston, Texas 77041. On 
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information and belief, Lancium has a registered agent capable of accepting service in this 

district, Harvard Business Services, Inc. with a place of business at 16192 Coastal Highway, 

Lewes, DE 19958. 

9. On information and belief, Defendant Michael T. McNamara is the Chief 

Executive Officer and a founder of Lancium and resides in Newport Beach, California. 

Defendant McNamara is named as a purported inventor on the face of the ’433 Patent.  

10. On information and belief, Defendant Raymond E. Cline, Jr. is the Chief 

Computing Officer of Lancium and resides in Houston, Texas. Defendant Cline is named as a 

purported inventor on the face of the ’433 Patent. 

11. This is an action seeking correction of the named inventors of a United States 

patent under 35 U.S.C. § 256. As such, this action arises under the laws of the United States. 

12. This Court has exclusive subject matter jurisdiction under 28 U.S.C. §§ 1331 and 

1338(a) because the matter arises under an Act of Congress relating to patents, specifically 35 

U.S.C. § 256. 

. 

13. The Court has supplemental jurisdiction under 28 U.S.C. § 1367 over all asserted 

claims under state law because those claims are so related to the claims in this action that arise 

under federal law that they form part of the same case or controversy. 

14. The Court also has jurisdiction pursuant to 28 U.S.C. § 1332, as complete 

diversity of citizenship exists among the parties, and the amount in controversy exceeds $75,000. 

Plaintiff BearBox is a citizen of the State of Louisiana because it is organized under the laws of 

the State of Louisiana and has its principal place of business in the State of Louisiana. Plaintiff 
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Storms is a citizen of the State of Louisiana because he resides in the State of Louisiana. In 

contrast, none of the Defendants are citizens of the State of Louisiana. Defendant Lancium is a 

citizen of the States of Delaware and Texas because it is organized under the laws of the State of 

Delaware and has its principal place of business in the State of Texas. Defendant McNamara is a 

citizen of the State of California because he resides in the State of California. Defendant Cline is 

a citizen of the State of Texas because he resides in the State of Texas. Therefore, because the 

Plaintiffs are both citizens of the State of Louisiana (and no other states) for purposes of diversity 

jurisdiction, and none of the Defendants are citizens of the State of Louisiana, complete diversity 

exists among the parties. 

15. This Court has general personal jurisdiction over Lancium because it is organized 

under the laws of the State of Delaware and because it maintains an ongoing presence in this 

District at least through its registered agent.  

16. This Court has specific personal jurisdiction over each of Defendants McNamara 

and Cline at least under Title 6 of the Delaware Code, § 18-109(a). 

17. On information and belief, Defendant McNamara is the Chief Executive Officer 

of Lancium. On information and belief, as the Chief Executive Offer, McNamara participates 

materially in the management of Lancium, has control and/or decision-making authority over 

Lancium, and is a key individual who takes actions on behalf of Lancium. 

18. McNamara is a necessary or proper party to this action because he has a legal 

interest in the dispute that is separate from the interests of Lancium and because Plaintiffs’ 

claims against him arise out of the same facts and occurrences as the claims against Lancium. 

Accordingly, it serves judicial economy to consider the claims against Lancium and Defendant 
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McNamara together. Plaintiffs’ claims against Defendant McNamara arise out of his exercise of 

his powers as Chief Executive Officer of Lancium. 

19. On information and belief, Defendant Cline is the Chief Computing Officer of 

Lancium. On information and belief, as the Chief Computing Officer, Cline participates 

materially in the management of Lancium, has control and/or decision-making authority over 

Lancium, and is a key individual who takes actions on behalf of Lancium.  

20. Cline is a necessary or proper party to this action because he has a legal interest in 

the dispute that is separate from Lancium’s interest and because Plaintiffs’ claims against him 

arise out of the same facts and occurrences as the claim against Lancium. Accordingly, it serves 

judicial economy to consider the claims against Lancium and Defendant Cline together. 

Plaintiffs’ claims against Defendant Cline arise out of his exercise of his powers as Chief 

Computing Officer of Lancium. 

21. The actions of Defendants McNamara and Cline establish sufficient minimum 

contacts with Delaware under Delaware law and the United States Constitution to give this Court 

personal jurisdiction over each of them. 

22. As described below, each Defendant has committed acts giving rise to this action.  

23. Venue is proper in this District under 28 U.S.C. § 1391(b)(3) because there is no 

district in which an action may otherwise be brought as provided in § 1391(b) and Defendant 

Lancium is subject to the Court’s personal jurisdiction with respect to this action. 
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24. As of 2018, the amount of energy required to process computer algorithms to 

mine cryptocurrencies like Bitcoin was three times greater than the energy required to physically 

mine gold. Conventional mining of “copper, gold, platinum, and rare earth oxides are 4, 5, 7, and 

9 megajoules to generate one U.S. dollars,” while “it costs an average of 17 megajoules to mine 

$1 worth of bitcoin.”1 The large amount of energy required to mine cryptocurrencies can make 

such mining financially prohibitive, and even when financially lucrative, the large energy 

requirements make cryptocurrency mining harmful to the global environment, with studies 

showing carbon dioxide emissions from cryptocurrency mining “single-handedly rais[ing] global 

temperatures by 2 degrees by 2023.” Id. 

25. At the same time, some forms of electrical power generation are terribly 

inefficient. When producers of electrical power are unable to quickly adjust their operations in 

response to dynamically changing grid conditions, these producers frequently sell power at low 

or even negative prices until demand and market prices increase. 

26. Because cryptocurrency mining is a computationally demanding process, it 

requires significant energy. As a result, industrial-scale cryptocurrency mining places a large 

energy burden on the power grid, driving demand and costs as well as increasing the likelihood 

of grid component failure.  

27. In late 2018 and early 2019, Austin Storms sought to address these problems by 

developing energy-efficient cryptocurrency mining systems and methods that reduce the 

environmental impact of energy-intensive mining operations. Storms conceived of a system that 

                                                 
1 https://www.marketwatch.com/story/mining-bitcoin-is-3-times-more-expensive-than-mining-gold-research-paper-
finds-2018-11-06 
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better uses available energy resources to increase the stability of the energy grid, minimize a 

mining operation’s impact on peak-demand, and alleviate energy over supply conditions, all 

while decreasing the overall energy costs of the mining operation and increasing its profitability.  

28. Austin Storms conceived of and developed the BearBox Technology. Storms is 

the president and founder of BearBox. The BearBox Technology includes hardware and software 

components. Structurally, the BearBox Technology includes a housing for a plurality of miners 

(such as ASICs, graphics cards, or the like) under the direction of a smart controller(s). 

29. The smart controller monitors various external factors, such as current and 

expected energy demand and pricing information, current and expected cryptocurrency pricing, 

and the like. Based on these external factors, the system may determine whether conditions are 

appropriate to mine cryptocurrency and, if so, subsequently mines the cryptocurrency. 

Optionally, the system also includes other components for cooling, air-filtration, and related 

features. 

30. In the BearBox Technology, a controller (such as a power distribution unit, 

network interface, or the like) monitors various external factors, such as current and expected 

energy demand/pricing information, current and expected cryptocurrency pricing, and the like. 

Based on these external factors, the controller(s) determines appropriate times to mine 

cryptocurrency in accordance with a desired performance strategy (for example, profitability 

thresholds). At the appropriate times, the controller initiates mining, for example, by powering 

on the miners. 
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31. In May 2019, Storms attended the Fidelity FCAT Mining Summit in Boston, 

Massachusetts on behalf of BearBox to promote the BearBox Technology and seek potential 

customers for his revolutionary system. 

32. While at the conference, Storms met Defendant McNamara. Defendant 

McNamara showed immediate interest in the BearBox Technology. Under the rouse of a 

potential business relationship, McNamara pumped Storms for details about the BearBox 

Technology over the course of several exchanges, which included conversations, emails, and text 

messages about the BearBox Technology. Storms took McNamara to dinner where McNamara 

continued to pump Storms for details about the BearBox Technology. At all times before and 

during Storms’s disclosure of this information, Storms told McNamara that the BearBox 

Technology was confidential, and Storms relied on McNamara’s good faith assurances that he 

would keep confidential the information he received from Storms about the BearBox 

Technology.  

33. Following the conference, McNamara continued to press Storms for additional 

details about the BearBox Technology via text messaging and email. Again relying on Defendant 

McNamara’s assurances of confidentiality, Storms provided annotated system diagrams, 

component specifications, and modeled data sets to mimic real-world Bitcoin and energy prices. 

Storms included express confidentiality notices in his communications with Defendant 

McNamara.  

34. After Storms disclosed the BearBox Technology to McNamara, McNamara 

abruptly ended all communications with Storms. 
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35. Storms last communicated with McNamara on May 9, 2019 via e-mail, and after 

sending that message, Storms did not hear from McNamara again. 

36. At that time, Storms understood that McNamara was not interested in investing in 

the BearBox Technology. He had no reason to suspect that McNamara would steal the BearBox 

Technology and claim it as his own. 

37. On information and belief, Defendants filed U.S. provisional patent application 

No. 62/927,119 on October 28, 2019, naming Defendants McNamara and Cline as the purported 

sole joint inventors of the inventions disclosed in the application. 

38. In addition to falsely claiming to be the inventors of the inventions disclosed in 

the application, Defendants wrongfully disclosed, without authorization, the confidential 

BearBox Technology to the United States Patent and Trademark Office. 

39. Likewise, on December 4, 2019, Defendants filed U.S. Patent Application Serial 

No. 16/702,931, once again naming Defendants McNamara and Cline as the purported sole joint 

inventors of the inventions disclosed in the application. 

40. The ’433 Patent issued on March 31, 2020 naming Defendants McNamara and 

Cline as the sole purported inventors on the face of the patent. A true and correct copy of the 

’433 Patent is attached hereto as Exhibit A. 

41. The inventions claimed in the ’433 patent fall within the scope of the BearBox 

Technology, yet Defendants falsely identified themselves as the inventors of the claimed 

inventions, when, in fact, Storms is the sole inventor of the claimed inventions. 

42. On information and belief, McNamara and Cline assigned their purported rights in 

the ’433 patent to Lancium. On information and belief, at all times, Lancium was aware that 
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McNamara and Cline, both officers of Lancium, were not the rightful inventors of the BearBox 

Technology disclosed in the patent and the inventions claimed in the patent.  

43. Defendants McNamara and Cline each submitted signed declarations falsely 

swearing that they were “an original joint inventor” of the claimed subject matter . A true and 

correct copy of Defendant McNamara’s and Defendant Cline’s declarations are attached as 

Exhibit B. 

44. On August 14, 2020, Lancium filed a lawsuit in the U.S. District Court for the 

Western District of Texas against Layer1 Technologies, Inc. (“Layer1”) asserting that Layer1 

infringes the ’433 patent. That case is captioned Lancium LLC v. Layer1 Technologies, Inc., 

Case No. 6:20-cv-739 (W.D. Texas) (the “Layer1 Lawsuit”). 

45. As part of the Layer1 Lawsuit, Defendants falsely asserted that McNamara and 

Cline are the sole inventors of the inventions claimed in the ’433 patent. 

46. Plaintiffs became aware of Defendants’ wrongful use of the BearBox Technology 

on or about August 17, 2020, when they learned about the Layer1 Lawsuit through a press 

release dated August 14, 2020, posted by Lancium on PRNewswire. That press release is 

available at the following URL: https://www.prnewswire.com/news-releases/controllable-load-

resource-clr-market-leader-lancium-files-patent-infringement-lawsuit-against-layer1-

301112687.html. 

47. Before seeing the August 14, 2020 press release, Plaintiffs were unaware of 

Defendants’ wrongful use of the BearBox Technology and was unaware of the ’433 patent. 

48. On March 5, 2021, Lancium and Layer1 entered a Stipulation to Dismiss with 

Prejudice in the Layer1 Lawsuit. According to the stipulation, the parties had entered a 

Settlement Agreement to resolve the Layer1 Lawsuit. 
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49. According to a press release issued by Lancium on March 8, 2021, Lancium and 

Layer 1 “have entered into a mutually beneficial partnership. Layer1 has licensed Lancium’s 

intellectual property and Lancium will provide Smart Response™ software and services to 

Layer1.” The press release is available at the following URL: https://www.prnewswire.com/ 

news-releases/lancium-and-layer1-settle-patent-infringement-suit-301242602.html 

50. On information and belief, as part of the Settlement Agreement between Lancium 

and Layer1 to settle the Layer1 Lawsuit, Lancium received and continues to receive valuable 

consideration from Layer1, all of which rightly belongs to Plaintiffs, the rightful owners of the 

inventions claimed in the ’433 Patent. 

51. Plaintiffs incorporate the above paragraphs by reference. 

52. Storms is the sole inventor of the subject matter claimed in the ’433 Patent. 

53. Through omission, inadvertence, and/or error, Storms was not listed as an 

inventor on the ’433 patent and the currently listed inventors on the ’433 patent were improperly 

listed. The omission, inadvertence, and/or error occurred without any deceptive intent on the part 

of Storms or BearBox. 

54. Unless Defendants Lancium, McNamara, and Cline are enjoined from asserting 

that McNamara and Cline are the sole inventors of the ’433 Patent in violation of U.S. federal 

patent laws, Plaintiffs will suffer irreparable injury. Plaintiffs have no adequate remedy at law. 
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55. Plaintiffs incorporates the above paragraphs by reference. 

56. In the alternative, Storms is a joint inventor of the subject matter claimed in the 

’433 Patent and should be added to the individuals currently named as inventors on the ’433 

Patent. 

57. Through omission, inadvertence, and/or error, Storms was not listed as an 

inventor on the ’433 patent and the currently listed inventors on the ’433 patent were improperly 

listed. The omission, inadvertence, and/or error occurred without any deceptive intent on the part 

of Storms. 

58. Unless Defendants Lancium, McNamara, and Cline are enjoined from asserting 

that McNamara and Cline are the sole inventors of the ’433 Patent in violation of U.S. federal 

patent laws, Plaintiffs will suffer irreparable injury. Plaintiffs have no adequate remedy at law. 

59. Plaintiffs incorporates the above paragraphs by reference. 

60. Austin Storms, in his capacity as founder and President of BearBox, conceived, 

developed, and reduced to practice the BearBox Technology. Plaintiffs own the BearBox 

Technology, related know-how, and related intellectual property. Plaintiffs owned this property 

during all relevant time periods in this suit. Information on the BearBox Technology was 

provided to Defendants solely for the purposes of evaluation for a potential business relationship 

and under strict confidentiality obligations. 
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61. Defendants assumed dominion and control over the BearBox Technology by 

claiming it as their own in the ’433 patent. Through their wrongful conduct in obtaining the ’433 

Patent and claiming the BearBox Technology as their own, the Defendants have wrongfully 

obtained the purported ability to exclude Plaintiffs and others from using the BearBox 

Technology. This constitutes unauthorized and unlawful conversion by Defendants. 

62. As a result of Defendants’ wrongful actions, Plaintiffs will suffer imminent and 

irreparable damages in an amount to be proven at trial. In particular, Plaintiffs have been 

damaged by losing valuable intellectual property from which Plaintiffs would have derived 

substantial revenue via licensing and/or selling patented products. 

63. Plaintiffs incorporate the above paragraphs by reference. 

64. Plaintiffs conferred a benefit on Defendants by providing them valuable 

intellectual property about cryptocurrency mining systems and related confidential information 

and materials under the boundaries of a potential collaboration between BearBox and Lancium. 

65. Defendants accepted that cryptocurrency mining intellectual property and, indeed, 

continuously asked Storms to provide more information and materials, having recognized the 

benefit that Defendants received by having access to the BearBox Technology. 

66. Defendants accepted and retained the BearBox Technology, and used it to their 

own advantage, at Plaintiffs’ expense. 

67. Defendants have been and continue to be unjustly enriched by profiting from their 

wrongful conduct. In particular, Defendants have unlawfully used Plaintiffs’ property by 

asserting inventorship over the BearBox Technology, and deriving an unjust benefit from 

Case 1:21-cv-00534-MN   Document 19   Filed 05/24/21   Page 13 of 17 PageID #: 461

Appx635

Case: 23-1922      Document: 32-2     Page: 101     Filed: 12/20/2023



 

{01690828;v1 } 14 

exploiting Storms’s cryptocurrency mining inventions. It would be inequitable for Defendants to 

retain these benefits under these circumstances. 

68. Plaintiffs have incurred, and continue to incur, detriment in the form of loss of 

money and property as a result of Defendants’ wrongful use of Plaintiffs’ intellectual property, 

including the right to any patent based on their own intellectual property. The intellectual 

property, including the right to any patents based on Plaintiffs’ intellectual property and to any 

patent documents (including assignment documents), U.S. and foreign, are unique and there is no 

adequate remedy at law. 

69. The harm to Plaintiffs is continuous, substantial, and irreparable. 

70. Plaintiffs incorporate the above paragraphs by reference. 

71. In connection with the potential work involving cryptocurrency mining systems 

and related methods, Storms told Defendant McNamara that the cryptocurrency mining systems 

and related methods were proprietary to Plaintiffs and not to be used or shared outside of 

Lancium. Defendant McNamara gave his word that he would abide by this confidentiality. On 

information and belief, Defendant McNamara agreed to keep the BearBox Technology 

confidential despite later recklessly incorporating the BearBox Technology into his own patent 

applications and swearing, as recently as December 4, 2019, that he is an inventor of the 

BearBox Technology. Storms relied on Defendant McNamara’s assurances of confidentiality and 

continued to share details about the BearBox Technology with Defendants. 

72. If Plaintiffs had known that Defendants would secretly incorporate the BearBox 

Technology into Defendants’ own patent applications to claim them as Defendants’ intellectual 
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property, Plaintiffs would not have continued working with and sharing intellectual property 

with Defendants.  

73. Plaintiffs suffered a pecuniary loss based on this reliance including the loss of 

potential patent rights, and the costs of Plaintiffs’ know-how converted under the guise of a 

potential business relationship.  

74. Under Rule 38(b) of the Federal Rules of Civil Procedure, Plaintiffs respectfully 

demand a trial by jury on all issues so triable. 

WHEREFORE, BearBox respectfully requests the following relief: 

A. An order that the Director of the United States Patent and Trademark Office 

correct the inventorship of the ’433 Patent to name Austin Storms as the sole inventor, or, in the 

alternative, as a joint inventor to one or both of the individuals currently listed as inventors on 

the ’433 Patent; 

B. Alternatively, an order that Defendants sign the requisite documents to correct 

inventorship of the ’433 Patent to name Austin Storms as the sole inventor, or, in the alternative, 

as a joint inventor to one or both of the individuals currently listed as inventors on the ’433 

Patent; 

C. A declaration that Austin Storms is the sole inventor, or, in the alternative, is a 

joint inventor to one or both of the individuals currently listed as inventors on the ’433 Patent;  

D. A preliminary and a permanent injunction enjoining Defendants Lancium, 

McNamara, and Cline from asserting that McNamara or Cline are inventors of the ’433 Patent in 

violation of the United States federal patent laws; 
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E. An order that Defendants immediately transfer to Plaintiffs all right, title, and 

interest in all information, patent applications, patents, technology, products, and other materials 

in the possession, custody, or control of Defendants that wrongfully constitute, contain, were 

based on, and/or derived in whole or in part from the use of Plaintiffs’ intellectual property; 

F. An order for a constructive trust over all information, patent applications, patents, 

technology, products, and other materials in the possession, custody, or control of Defendants 

that wrongfully constitute, contain, were based on, and/or derived in whole or in part from the 

use of Plaintiffs’ intellectual property;   

G. Financial relief including damages, consequential damages, disgorgement of 

Defendants’ ill-gotten profits, Defendants’ unjust enrichment, reasonable royalty damages, lost 

profits damages, reliance damages, and/or all other appropriate financial relief, all in an amount 

to be determined at trial, with interest;  

H. An award of the amount by which Defendants have been unjustly enriched by 

their actions set forth in this Complaint and their purported ownership of patents covering 

Plaintiffs’ intellectual property; 

I. A finding that this is an exceptional case warranting imposition of attorney fees 

against Defendants and an award to Plaintiffs of its reasonable costs and attorney fees incurred in 

bringing this action pursuant to 35 U.S.C. § 285; and 

J. An award of such further relief at law or in equity, such as preliminary and/or 

permanent injunctive relief, as the Court deems just and proper. 
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METHODS AND SYSTEMS FOR ADJUSTING 
POWER CONSUMPTION BASED ON A 

FIXED-DURATION POWER OPTION 
AGREEMENT 

CROSS-REFERENCE TO RELATED 
APPLJCATIONS 

2 
collectors, switches, transformers, frequency converters, 
power converters, electrical filters, and/or other station elec­
trical equipment before leaving the wind power station 102c. 
Similarly, at photovoltaic power station 102d, individual 

5 photovoltaic panels and/or arrays of photovoltaic panels 
may include inverters, transformers, frequency converters, 
power converters, and/or electrical filters. Energy generated 
at each photovoltaic panel and/or array may be collected by 

Toe present application claims priority to U.S. Provisional 
Patent Application No. 62/927,119, filed Oct. 28, 2019, the 10 

entire contents of which are herein incorporated by refer-

distribution lines along the photovoltaic panels and move 
through collectors, switches, transformers, frequency con­
verters, power converters, electrical filters. and/or other 
station electrical equipment before leaving the photovoltaic 
power station 102d. 

ence. 

FIELD 

This specification relates to power consumption adjust­
ments when using grid power and/or intermittent behind­
the-meter power. 

BACKGROVND 

"Electrical grid" or"grid," as used herein, refers to a Wide 
Area Synchronous Grid (also ki1own as an lJltercounection), 
and is a regioual scale or greater electric power grid that that 
operates at a synchronized frequency and is electrically tied 
together during normal system conditions. A.n electrical grid 
delivers electricity from generation stations to consumers. 
An electrical grid includes: (i) generation stations that 
produce electrical power at large scales for delivery through 
the grid, (ii) high voltage transmission lines that carry that 
power from the generation stations to demand centers, and 
(iii) distribution networks carry that power to individual 
customers. 

FIG. 1 illustrates a typical e lectrical grid, such as a North 
American Interconnection or the synchronous grid of Con­
tinental Europe (formerly kuown as the UCTE grid). The 
electrical grid of FIG. 1 can be described with respect to the 
various segments that make up the grid. 

A generation segment 102 includes one or more genera­
tion stations that produce utility-scale electricity (typically 
>50 MW), such as a nuclear plant 102a, a coal plant 102b, 
a wind power station (i.e., wind farm) 102c, and/or a 
photovoltaic power station (i.e., a solar farm) 102d. Gen­
eration stations are di:fferentiated from building-mounted 
and other decentralized or local wind or solar power appli­
cations because they supply power at the utility level and 
scale (>50 MW), rather than to a local user or users. The 
primary purpose of genera tion stations is to produce power 
for distribution through the grid, and in exchange for pay­
ment for the supplied electricity. Each of the generation 
stations 102a-d includes power generation equipment 
I02e-h, respectively, typically capable of supply utility­
scale power (>50 MW). For example, tbe power generation 
equipment 102g at wind power station 102c includes wind 
nirbines, and the power generation equipment 102h at pho­
tovoltaic power station 102d includes photovoltaic panels. 

Each of the generation stations 102a-d may further 
include station electrical equipment 102i-1 respectively. 
Station electrical equipment 102i-1 are each illustrated in 
FIG. 1 as distinct elements for simplified illustrative pur­
poses only and may, alternatively or additionally, be distrib­
uted throughout tbe power generation equipment, 102e-h, 
respectively. For example, at wind power station 102c, each 
wind n1rbine may include transformers, frequency convert­
ers. power converters, and/or electrical filters . Energy gen­
erated at each wind turbine may be collected by distribution 
lines along strings of wind turbines and move th.rough 

IS 
Each generation station 102a-d may produce AC or DC 

electrical current which is then typically stepped up to a 
higher AC voltage before leaving the respective generation 
station. For example, wind turbines may typically produce 
AC electrical energy al 600V to 700V, which may then be 

20 stepped up to 34.5 kV before leaving the generation station 
102d. In some cases, the voltage may be stepped up multiple 
times and to a different voltage before exiting the generation 
station 102c. As anotl1er example, photovoltaic arrays may 
produce DC voltage at 600V to 900V, which is then inverted 

2s to AC voltage and may be stepped up 10 34.5 kV before 
leaving the generation station 102d. In some cases, the 
voltage may be stepped up multiple times and to a different 
voltage before exiting the generation station 102d. 

Upon exiting the generation segment 102, electrical 
30 power generated at generation stations 102a-d passes 

through a respective Point of Interconnection ("POI") 103 
between a generation station (e.g., 102a-d) and the rest of 
the grid. A respective POJ 103 represents the point of 
co1111ection between a generation station's (e.g. 102a-d) 

35 equipment and a transmission system (e.g., transmission 
segment 104) associated with electrical grid. In some cases, 
at the POI 103, generated power from generation stations 
102a-d may be ~tcpped up at transformer systems 103e-h to 
high voltage scales suitable for long-distance transmission 

40 along transmission lines 104a. Typically, the generated 
electrical energy leaving the POl 103 will be at 115 kV AC 
or above, but in some cases it may be as low as, for example, 
69 kV for shorter distance transmissions along transmission 
lines 104a. Each of transfom1er systems 103e-h may be a 

45 single transformer or may be multiple transformers operat­
ing in parallel or series and may be co-located or located in 
geographically distinct locations. Each of the transfonner 
systems 103e-h may include substations and other lil1.kS 
between the generation stations 102a-d and the transmission 

50 lines 104a. 
A key aspect of the POI 103 is that this is where 

generation-side metering occurs. One or more utility-scale 
generation-side meters 103a-d ( e.g., settlement meters) are 
located at settlement metering points at the respective POI 

55 103 for each generation station 102a-d. The utility-scale 
generation-side meters 103a-d measure power supplied 
from generation stations 102a-d into the transmission seg­
ment 104 for eventual distribution throughout the grid. 

For electricity consumption, the price consumers pay for 
60 power distributed through electric power grids is typically 

composed of, among other costs, Generation, Administra­
tion, and Transmission & Distribution ("T&D") costs. T&D 
costs represent a significant portion of the overall price paid 
by consumers for electricity. These costs include capital 

65 costs (land, equipment, substations, wire. etc.), costs asso­
ciated with electrical transmission losses, and operation and 
maintenance costs. 
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For utility-scale electricity supply, operators of generation 
stations (e.g., 102a-a') are paid a variable market price for 
the amount of power the operator generates and provides to 
the grid, which is typically determined via a power purchase 
agreement (PPA) between the generation station operator 5 
and a grid operator. The amount of power the generntion 
station operator generates and provides to the grid is mea­
sured by utility-scale generation-side meters (e.g., 103a-a') 
at set1lemcnt metering points. As illustrated in FIG. 1, tbe 
utility-scale generation-side meters l 03a-d are shown on a 10 

low side of the transformer systems 103e-h), but they may 
alternatively be located within the transforn1er systems 
103e-h or on the high side of the transfonner systems 
103e-h. A key aspect of a utility-scale generation-side meter 
is that it is able to meter the power supplied from a specific 1s 

generation station into the grid. As a result, the grid operator 
can use that inforn1ation to calculate and process payments 
for power supplied from the generation station to the grid. 
'J11at price paid for the power supplied from the generation 
station is then subject to T&D costs, as well as other costs, 20 

in order to detefllline the price paid by consumers. 
After passing through the utility-scale generation-side 

meters in the POl 103, the power originally generated at the 
generation statious 102a-d is transmitted onto and along the 
transmission lines 104a in tl1e transmission segment 1.04. 2s 

Typically, the electrical energy is transmitted as AC at 115 
kV+ or above, though it may be as low as 69 kV for short 
trausmission distances. In some cases, the transmission 
segment 104 may include forther power conversions to aid 
in efficiency or stability. For example, transmission segment 30 

104 may include high-voltage DC ("HVDC") portions 
(along with conversion equipment) to aid in frequency 
synchronization across portions of the transmission segment 
104. As another example, tnmsmission segment 104 may 
include transformers to step AC voltage up and then back 35 

down to aid in long distance transmission (e.g., 230 kV, 500 
kV, 765 kV, etc.). 

Power generated at tbe generation stations 104a-d is 
ultimately destined for use by cousumers connected to the 
grid. Once the energy has been transmitted along the trans- 40 

mission segment 104, the voltage will be stepped down by 
transfonner systems 1 0Sa-c in the step down segment 1 OS so 
that it can move into the distribution segment 106. 

In the distribution segu1ent I 06, distribution networks 
106a-c take power that has been stepped down from the 45 

transmission lines 104a and distribute it to local customers, 
such as local sub-grids (illustrated at 106a ), industrial cus­
tomers, including large EV charging networks (illustrated at 
106b), and/or residential and retail customers, including 
individual EV charging stations (illustrated at 106c ). Cus- 50 

tomer meters 106d, 106/ measure the power used by each of 
the grid-connected customers in distribution networks .106a-
c . Customer meters 106d are typically load meters that arc 
unidirectional and measure power use. Some of the local 
customers in the distribution networks 106a-d may have 55 

local wind or solar power systems 106e owned by the 
customer. As discussed above, these local customer power 
systems 106e are decentralized and supply power directly to 
the customer(s). Customers with decentralized wind or solar 
power systems 106e may have customer meters 10~/that are 60 

bidirectional or net-metering meters that can track when the 
local customer power systems 106e produce power in excess 
of the customer's use, thereby allowing the utility to provide 
a credit to the customer's monthly electricity bill. Customer 
meters 106d, 10~( differ from utility-scale generation-side 65 

meters (e.g., sel11ement meters) in at least the following 
characteristics: design (ekctro-mechru1ical or electronic vs 

4 
current transformer), scale (typically less than 1600amps vs. 
typically greater than 50 MW; typically Jess than 600V vs. 
typically greater than 14 kV), prinlary fonction (use vs. 
supply metering), economic purpose (credit against use vs 
payment for power) and location (in a distribution network 
at point of use vs. at a settlement metering point at a Point 
oflntercollllection between a generation station and a trans­
mission line). 

To maintain stability of the grid, the grid operator strives 
to maintain a balance between the amount of power entering 
the grid from generation stations (e.g., 102a-d) and the 
amount of grid power used by loads (e.g., customers in the 
distribution segment 106). Jn order to maintain grid stability 
and manage congestion, grid operators may take steps to 
reduce the supply of power arriving from generation stations 
(e.g., 102a-d) when necessary (e.g., curtailment). Particu­
larly, grid operators may decrease the market price paid for 
generated power to dis-incentivize generation stations ( e.g., 
102a-a') from generating and supplying power to tbe gr.id. In 
some cases, tbe market price may even go negative such that 
generation station operators must pay for power they allow 
into the grid. In addition, some situations may arise where 
grid operators explicitly direct a generation station (e.g., 
102a-a') to reduce or stop the amount of power the station is 
supplying to the f:,>Tid. 

Power market fluctuations, power system conditions (e.g., 
power factor flucniation or generation station startup and 
testing), and operational directives resulting in reduced or 
discontinued generation all can have disparate effects on 
renewal energy generators and can occur multiple times in 
a day and last for indeternlinate periods of time. Curtail­
ment, in particular, is particularly problematic. 

According to the National Renewable Energy Laborato­
ry's Technical Report TP-6A20-60983 (March 2014): 

[C]urtailment [is] a reduction in the output of a generator 
from what it could otherwise produce given available 
resources (e.g .. wind or sunlight), typically on an 
involuntary basis. Curtailments can result when opern­
tors or utilities command wind aud solar generators to 
reduce output to minimize transmission congestion or 
otherwise manage the system or achieve the optinlal 
mix of resources. Curtailment of wind and solar 
resources typically occurs because of transmission con­
gestion or lack of transmission access, but it cru1 a.lso 
occur for reasons such as excess generation during low 
load periods that could cause baseload generators to 
reach minimtun generation thresholds, because of volt­
age or interco1mection issues, or to maintain frequency 
requirements, particularly for small, isolated grids. 
Curtailment is one among many tools to maintain 
system energy balance, which can also include grid 
capacity, hydropower and thermal generation, demand 
response, storage, and institutional changes. Deciding 
which method to use is primarily a mal1er of economics 
and operational practice. 

"Curtailment" today does not necessarily mean what it did 
in the early 2000s. Two separate changes in the electric 
sector have shaped curtailment practices since that 
time: the utility-scale deployment of wind power, 
which has no fuel cost, and the evolution of wholesale 
power markets. These simultru1eous changes have led 
to new operational challenges but have also expanded 
the array of market-based tools for addressing them. 

Practices vary significantly by region and market desigu. 
ln places with centrally-organized wholesale power 
markets and experience with wind power, manual wind 
energy curtailment processes are increasingly being 
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replaced by transparent oiler-based market mecha­
nisms that base dispatch on economics. Market proto­
cols that dispatch generation based on economics can 
also result in renewable energy plants generating less 
than what they could potentially produce with available 5 

wind or sunlight. Tbis is often referred to by grid 
operators by other terms, such as "downward dispatch." 
In places served primarily by vertically integrated 
utilities, power purchase agreements (PPAs) between 
the utility and the wind developer increasingly contain 10 

financial provisions for curtailment contiJ1gencies. 
Some reductions in output are determined by how a wind 

operator values dispatch versus non-dispatch. Other 
curtailments of wind are determined by the grid opem-
tor in response to potential reliability events. Still other 15 

curtailments result from overdevelopment of wind 
power in transmission-constrained areas. 

Dispatch below maximum output (curtailment) can be 
more of an issue for wind and solar generators than it 
is for fossil generation ttnits because of differences in 20 

their cost structures. The economics of wind and solar 
generation depend on the ability to generate electricity 
whenever there is sufficient suulight or wind to power 
their facilities. 

6 
agrt--ement. The second power option data specify a second 
minimum power threshold associated with a second time 
interval. Responsive to receiving the second power option 
data, the control system is configured to provide second 
control instructions for the set of computing systems based 
on a combination of at least a port'ion of the second power 
data and at least one condition of the set of conditions. The 
second control instructions comprises a second power cou­
sumptiou target for the set of computing systems for the 
second time interval, and wherein the second power con­
sumption target is equal to or greater than the second 
minimum power threshold associated with the second time 
interval. 

In another example, a method involves monitoring, at a 
computing system, a set of conditions, and while monitoring 
the set of conditions, receiving first power option data based, 
at least in part, on a power option agreement. The first power 
option data specify a first mininrnm power threshold asso­
ciated with a first time interval. 111e method :fort her involves, 
responsive to receiviug the first power option data, provid­
ing first control instructions for a set of computing systems 
based on a combination ofat least a portion of the first power 
option data and at least one condition of the set of condi­
tions. The first control iostnrct'ions comprises a first power 

Because wind and solar generators have substantial capi­ 25 consmnption target for the set of computing systems for tl1e 
first time interval, and the first power consumption target is 
equal to or greater than the first minimum power threshold 
associated with the first time interval. Tbe method forther 

tal costs but no fuel costs (i.e., minimal variable costs), 
maximizing output improves their ability to recover 
capital costs. ln coutrast, fossil generators have higher 
variable costs, such as fuel costs. Avoidiug these costs 
can, depending on the economics of a specific genera- 30 

tor, to some degree reduce the financial impact of 
curtailment, especially if the generator's capital costs 
are included in a util ity's rate base. 

involves, while monitoring the set of conditions, receiving 
second power option data based, at least in part, on the 
power option agreement. The second power option data 

Curtailment may result in available energy being wasted 
because solar and wind operators have zero variable cost 35 

(which may not be true to the same extent for fossil 
generation units which can simply reduce the amount of fuel 

specify a second minimum power threshold associated with 
a second time interval. 111e method also involves, responsive 
to receiving the second power option data, providing second 
control instructions for the set of computing systems based 
on a combination of at least a portion of the second power 
data and at least one condition of the set of conditions. The 
second control instructions comprises a second power con­
stunption target for the set of computing systems for the 
second time interval, and the second power consumption 
target is equal to or greater than the second minimum power 

that is being used). With wind generation, in particular, it 
may also take some time for a wind farm to become fully 
operational following curtailment. As such, until the time 40 

that the wind farm is fully operational, the wind farm may 
not be operating with optimum efficiency and/or may not be 
able to provide power to the grid. 

SUMMARY 

In an example, a system includes a set of computing 
systems. 111e set of computing systems is configured to 
perform computational operations using power from a 
power grid. The system also includes a control system 
configured to monitor a set of conditions and, while moni­
toring the set of condirions, receive first power option data 
based, at least in part, on a power option agreement. 11w first 
power option data specify a first minimum power threshold 
associated with a first time interval. The control system is 
further configured to provide first control instructions for the 
set of computing systems based on a combination of at least 
a portion of the first power option data and at least one 
condition of the set of conditions responsive to receiving the 
first power option data. The first control instmctions com­
prises a first power conswnption target for the set of com­
puting systems for the first time interval, and the first power 
consumption target is equal to or greater than the first 
minimum power threshold associated with the first time 
interval. 'The control system is also configmed to, while 
monitoring the set of conditions, receive second power 
option data based, at least in part, on the power option 

threshold associated with the second time interval. 
In yet another example, a system is provided. The system 

includes a set of computing systems, where the set of 
45 computing systems is configured to perform computational 

operations using power from a power grid. The system also 
includes a control system configured to monitor a set of 
conditions and receive power option data based, at least iJ1 
part, on a power option agreement. The power option data 

50 specify: (i) a set of minimum power thresholds, and (ii) a set 
of time intervals, where each minimum power threshold in 
the set of minimum power thresholds is associated with a 
time interval in the set of time intervals. Toe control system 
is further configured to, responsive to receiving the power 

55 option data, determine a performance strategy for the set of 
computing systems based on a combination of at least a 
portion of the power option data and at least one condition 
in the set of conditions. TI1e perfonnance strategy comprises 
a power consumption target for the set of computing systems 

60 for each time interval in the set of time intervals, where each 
power consumption target is equal to or greater than the 
mininnun power threshold associated with each time inter­
val. The control system is also configured to provide instruc­
tions to the set of computing systems to perform one or more 

65 computational operations based on the performance strategy. 
ln a further example, non-transitory computer-readable 

medium is described that is configured to store instructions, 

Case: 23-1922      Document: 32-2     Page: 127     Filed: 12/20/2023



Case 1:21-cv-00534-MN   Document 19-1   Filed 05/24/21   Page 23 of 50 PageID #: 488

Appx662

US 10,608,433 Bl 
7 

that when executed by a computing system, causes the 
computing system to perform operations consistent with die 
method steps described above. 

Other aspects of the present invention will be apparent 
from tl1e following description and claims. 

BRIEF DESCRIPTION OF THE FIGURES 

FIG. 1 shows a typical electrical grid. 
FIG. 2 shows a bebind-the-meter arrangement witJ1 

optional grid power, including one or more flexible data­
centers, according to one or more example embodiments. 

FIG. 3 shows a block diagram of a remote master control 
system, according to one or more example embodiments. 

FIG. 4 a block diagram of a generation station, according 
to one or more example embodiments. 

FIG. 5 shows a block diagram of a flexible datacenter, 
according to one or more example embodiments. 

8 
operations to decrease the amount of power generated. 
Furthermore, some situations may even require generation 
stations to incur costs in order to offload power to the grid 
or to shut down generation temporarily. 

'f11e volati lity in the market price offered for power 
supplied to the grid can be especially problematic for some 
types of generation stations. In particular, wind farms and 
some other types of renewable resource power producers 
may lack the ability to quickly adjust operations in response 

10 to changes in the market price o.l:fored for supplying power 
to the grid. As a result, power generation and management 
at some generation stations can be inefficient, which can 
frequently result in power being sold to the grid at low or 
negative prices. ]I) some si111atio11s, a generabon station 1uay 

1s even opt to halt power generation temporarily to avoid such 
unfavorable pricing. As such, the time required to halt and 
to restart the power generation at a generation station can 
reduce the generatfon station's ability to take advantage of 

FlG. 6A shows a structural arrangement of a flexible 
datacenter, according to one or more example embodiments. 20 

FIG. 68 shows a set of computing systems arranged in a 
straight config11ration, according to one or more example 
embodiments. 

rising market prices for power supplied to the grid. 
Example embodiments provided herein aim to assist 

generation stations in managing power generation opera­
tions and avoid unfavorable power pricing sintations like 
those described above. lu particular, example embodiments 
may involve providing a load that is positioned behind-the-FlG. 7 shows a control distribution system for a flexible 

datacenter, according to one or more example embodiments. 
FIG. 8 shows a control distribution system for a fleet of 

flexible datacenters, according to one or more example 
embodiments. 

FIG. 9 shows a queue distribution system for a traditional 
datacenter aud a flexible dataceuter, according to one or 
more example embodiments. 

FIG. I OA shows a method of dynamic power consump­
tion at a flexible datacenter using behind-the-meter power, 
according to one or more example embodiments. 

FIG. 10B shows a method of dynamic power delivery at 
a flexible datacenter using behind-the-meter power, accord­
ing to one or more example embodiments. 

FlG. ll shows a block diagram of a system for imple­
menting power consumption adjustments based on a power 
option agreement, according to one or more embodiments. 

FIG. 12 shows a graph representing power option data 
based on a power option agreement, according to one or 
more embodiments. 

FIG. 13 shows a method for implementing power con­
sumption adjustments based on a fixed-duration power 
option agreement, according to one or more embodiments. 

FJG. 14 shows a method for implementing power con­
SLUJ1ption adjustments based ou a dynamic power option 
agreement, according to one or more embodiments. 

DETAILED DESClUPTION 

Disclosed examples will now be described more f-t.1lly 
hereinafter with reference to the accompanying drawings, in 
which some, but not all of the disclosed examples are shown. 
Different examples may be described and should not be 
construed as limited to the examples set forth herein. 

As discussed above, the market price paid to generation 
stations for supplying power to the grid often flucniates due 
to various factors, including the need to maintain grid 
stability and based on current demand and usage by con­
nected loads in distribution networks. Due to these factors, 
situations can arise where generation stations are offered 
substantially lower prices to deter an over-supply of power 
to the grid. Although these situations typically exist tempo­
rarily, generation stations are son1etimes forced to either sell 
power to the grid at the much lower prices or adjust 

2s meter ("BTM") and enabling the load to utilize power 
received behind-the-meter at a generation station in a timely 
manner. As a general rule of thumb, BTM power is not 
subject to traditional T&D costs. 

For purposes herein, a generation station is considered to 
30 be config11red for the primary purpose of generating utility­

scale power for supply to the electricaJ grid (e.g., a Wide 
Area Synchronous Grid or a North American lnterconnect). 

In one embodiment, equipment located bel1ind-tbe-meter 
("BTM equipment") is equipment that is ele:.-ctrically con-

35 nected to a generation station's power generation equipment 
behind (i.e., prior to) the generation station's POl with an 
electrical grid. 

In oue embodiment, behind-the-meter power ("BTM 
power") is electrical power produced by a generation sta-

40 tion's power generation equipment and utilized behind (i.e., 
prior to) the generation station' s POI with an electrical grid. 

ln another embodiment, equipment may be considered 
behind-the-meter if it is e lectrically connected to a genera­
tion station tbat is subject to metering by a utility-scale 

45 generation-side meter (e.g., settlement meter), and the BTM 
equipment receives power from die generation station, but 
the power received by the BTM equipment from the gen­
e.ration station has not passed through the utility-scale gen­
eration-side meter. In one embodiment, the utility-scale 

so generation-side meter for the generation station is located at 
die generation station's POI. Jn another embodinient, the 
utility-scale generation-side meter for the generation station 
is at a location otJ1er than the POI for the generation 
station- for example, a substation between the generation 

55 station and the generation station's POI. 
ln another embodiment, power may be considered 

behind-the-meter if it is electrical power produced at a 
generation station that is subject to 1uetering by a utility­
scale generation-side meter (e.g., settlement meter), and the 

60 BTM power is utilized before being metered at the utility­
scale generai-ion-side meter. In one embodiment, the utility­
scale generation-side meter for the generation station is 
located at the generation station's POI. In another embodi­
ment, the utility-scale generation-side meter for die genera-

65 tion station is at a location other than the POI for the 
generation station- for example, a substation between the 
generation station and the generation station's POl. 
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In another embodime11t, equipment may be considered 
behind-the-meter if it is electrically connected to a genera­
tion station that supplies power to a grid, and the BTM 
equipment receives power from the generation station that is 
not subject to T&D charges, but power received from the 5 
grid that is supplied by the generation station is subject to 
T&D charges. 

tbe economic impact in situations when supplying power to 
the grid would result in the generation station incurring a net 
cost. 

Providing BTM power to a load can also benefit the BTM 
load operator. A BTM load may be able to receive and utilize 
BTM power received from the generation station at a cost 
that is lower than the cost for power :from the grid (e.g., at 
a customer meter 106d, 1060. This is primarily due to the 
avoidance (or significant reduction) in T&D costs and the 

]n another embodiment, power may be considered 
behind-the-meter if it is electrical power produced at a 
generation station that supplies power to a grid, and the 10 

BTM power is not subject to T&D charges before being used 
market effects of curtailment. As indicated above, the gen­
eration station may be will ing to divert generated power to 

by electrical equipment, but power received from the grid 
that is supplied by the generation station is subject to T&D 
charges. 

In another embodime11t, equipment may be considered 1s 

behind-the-meter if the BTM equipment receives power 
generated from the generation station and that received 
power is not routed through the electrical grid before being 
delivered to the BTM equipment. 

the BTM load rather than supplying the grid due to changing 
market conditions, or during maintenance periods, or for 
other non-market conditions. 11ms, some situations nJay 
arise where tbe generation station offers power to the BTM 
load at a price that is substantially lower than the price 
available on the grid. Furthermore, in some situations, the 
BTM load may even be able to obtain and utilize BTM 
power from a generation statioo at uo cost or even at 
negative pricing since the generatioo station may ratber 
supply the BTM load with generated power during a given 

In another embodiment, power may be considered 20 

behind-the-meter if it is electrical power produced at a 
generation station, and BTM equipment receives that gen­
erated power, and that generated power received by the 
BTM equipment is not routed through the electrical grid 
before being delivered to the BTM equipment. 25 

time range instead of paying a higher price for the grid to 
take the power or modifyi1Jg operations to decrease power 
output. 

Another example of cost-effective use of BTM power is 
when the generation station 202 is selling power to the grid 
at a negative price that is offset by a production tax credit. 
fo certain circumstances, the value of the production tax 
credit may exceed the price the generation station 202 would 
have to pay to the grid power to offload generation's station 
202 generated power. Advantageously, one or more flexible 

For purposes herein, BTM equipment may also be 
referred to as a behind-the-meter load ("BTM load") when 
tl1e BTM equipment is actively consuming BTM power. 

Beneficially, wbere BTM power is not subject to tradi­
tional T&D costs, a wind farm or other type of generation 30 

station can be connected to BTM loads which can aJlow the 
generation station to selectively avoid the adverse or less­
than optimal cost stmcture occasionally associated with 
supplying power to the grid by shunting generated power to 
the BTM load. 

An arrangement that positions and coll.llects a BTM load 
to a generation station can offer several advantages. In such 
arrangements, the generation station may selectively choose 
wbetber to supply power to the grid or to the BTM load, or 
both. The operator of a BTM load may pay to utilize BTM 
power at a cost less than that charged through a consumer 
meter (e.g., 106d, 1060 located at a distributio1J network 
( e.g., l 06a-c) receiving power from the grid. The operator of 
a BTM load may addi6ooally or alternatively charge less 
than the market rate to consume excess power generated at 
the generation station during curtailment. As a result, the 
generation station may direct generated power based on the 
"best" price that the generation station can receive during a 
given time frame, ancVor the lowest cost the generation 
station may incur from negative market pricing during 
curtailment. The "best" price may be the highest price that 
the generation station may receive for its generated power 
during a given duration, but can also differ within embodi­
ments and may depend on various factors, such as a prior 
PPA. 

b1 one example, by havi1Jg a behind-tbe-meter option 
available, a generation station may transition from supplying 
all generated power to the grid to supplying some or all 
generated power to one or more BTM loads when the market 
price paid for power by grid operators drops below a 
predefiued threshold (e.g., the price that the operator of the 
13TM load is willing to pay the generation station for power). 
Thus, by having an alternative option for power consump­
tion (i.e., one or more BTM loads), the generation station 
can selectively utilize the different options to maximize the 
price received for generated power. !Ji addition, the genera­
tion station may also utilize a BTM load to avoid or reduce 

datacenters 220 may take the generated power behind-the­
meter, thereby allowing the generation station 202 to pro­
duce and obtain the production tax credit, while selling less 

35 power to the grid at the negative price. 
Another example of cost-effective behind-the-meter 

power is when the generation station 202 is selling power to 
tbe grid at a negative price because the grid is oversupplied 
and/or the generation station 202 is instmcted to stand down 

40 and stop producing altogether. A grid operator may select 
and direct certain generation stations to go ofiline and stop 
supplying power to the grid. Advantageously, one or more 
flex ible datacentcrs 1uay be used to take power bch.ind-the­
meter, thereby allowing the generation station 202 to stop 

45 supplying power to the grid, but still stay online and make 
productive use of the power generated. 

Another example of beneficial behind-the-meter power 
use is when the generation station 202 is prodncing power 
that is, with reference to the grid, unstable, out of phase, or 

50 at the wrong frequency. or the grid is already unstable, out 
of phase, or at the wrong frequency. A grid operator may 
select certain generation stations to go either offiine and stop 
producing power, or to take corrective action with respect to 
the grid power stability, phase, or frequency. Advanta-

55 geously, one or more flexible datacenters 220 may be used 
to selectively consmne power behind-the-meter, thereby 
allowing the generation station 202 to stop providing power 
to the grid ancVor provide corrective feedback to the grid. 

Another example of beneficial behind-the-meter power 
60 use is that cost-effective behind-the-meter power availability 

may occur when tbe generation station 202 is starting up or 
testing. Individual equipment in the power generation equip­
ment 210 may be routinely oflline for installation, mainte­
nance, and/or service and the individual units must be tested 

65 prior to coming onJine as part of overaJI power generation 
equipment 210. During such testing or maintenance time, 
one or more flexible datacenters may be intenuittently 
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powered by the one or more units of the power gener<1tion 
equipment 210 that are ofiline from the overaJJ power 
generation equipment 210. 

12 
tions, contractl1al obligations, etc.) may be used by the 
generation station, a BTM load control system, a remote 
master control system, or some other system or enterprise, to 
selectively output power to either the grid or to one or more Another example of beneficial behind-the-meter power 

use is that datacenter control systems at the nexible data­
centers 220 may quickly ramp up and ramp down power 
consumption by computing systems in the flexible datacen-

5 BTM loads in a maiU1er that maximizes revenue to the 

ters 220 based on power availability from the generation 
station 202. For instance, if the grid requires additional 
power and signals the demand via a higher local price for t0 
power, the generation station 202 can supply the grid with 
power nearly instantly by having active flexible datacenters 
220 quickly ramp down and tum off computing systems (or 
switch to a stored energy source), thereby reducing an active 
BTM load. l5 

generation station. In such an arrangement, the generation 
station may also be able to supply both the grid and one or 
more BTM loads simultaneously. In some instances, the 
arrangement may be configured to allow dynamic manipu­
lation of the percentage of the overall generated power that 
is supplied to each option at a given time. For example, in 
some time periods, the generation station may supply no 
power to tbe BTM load. 

In addition, the type of loads that are positioned beh.ind-
the-meter can vary within example embodiments. In general, 
a load that is behind-the-meter may correspond to any type 
ofload capable of receiving and utilizing power behind-tlw­
meter from a generation station. Some examples of loads 

Another example of beneficial behind-the-meter power 
use is in new photovoltaic generation stations 202. For 
example, it is common to design and build new photovoltaic 
generation stations with a surplus of power capacity to 
account for degradation in efficiency of the photovoltaic 
panels over the life o:fthe generation stations. Excess power 
availability at the generation station can occur when there is 
excess local power generation and/or low grid demand. In 
high incident sunlight situations, a photovoltaic generation 
station 202 may generate more power than the intended 
capacity of generation station 202. In such situations, a 
photovoltaic generation station 202 may have to take steps 

20 include, but arc not li1nit<-xl to, datacenters and electric 
vehicle (EV) charging stations. 

Preferred BTM loads are loads that can be subject to 
interminent power supply because BTM power may be 
available inten11ittently. ln some instances, the generation 

25 station may generate power intermittently. For example, 
wind power station 102c and/or photovoltaic power station 
102d may only generate power when resource are available 
or favorable. Additionally or alternatively, BTM power 
availability at a generation station may only be available 

30 intenuittently due to power market nuct:uations, power sys­
tem conditions (e.g., power factor fluctuation or generation 
station startup and testing), and/or operational directives 
from grid operators or generation station operators. 

to protect its equipment from damage, which may include 
taking one or more photovoltaic panels oilline or shunting 
their voltage to dummy loads or the ground. Advanta­
geously, one or more flexible datacenters (e.g., the flexible 
datacenters 220) may take power behind-the-meter at the 
Generations Station 202, thereby allowing the generation 
station 202 to operate tl1e power generation equipment 210 
within operating ranges while the flexible datacenters 220 35 

receive BTM power without transmission or distribution 
costs. 

1bus, for at least the reasons described herei11, arr<1ngc­
ments that involves providing a BTM load as an alternative 
option for a generation station to direct its generated power 40 

to can serve as a mutually beneficial relationship in which 
both the generation station and the BTM load can economi­
cally benefit. 111e above-noted examples of beneficial use of 
BTM power are merely exemplary and are not intended to 
limit the scope of what one of ordinary skill in the art would 45 

recognize as benefits to unutilized BTM power capacity, 
BTM power pricing, or BTM power consumption. 

Within example embodiments described herein, various 
types of utility-scale power producers may operate as gen­
eration stations 202 that are capable of supplying power to 50 

one or more loads behind-the-meter. For instance, renewable 
energy sources (e.g., wind, solar, hydroelectric, wave, water 
current, tidal), fossil fuel power generation sources (coal, 
natural gas), and other types of power producers (e.g., 
nuclear power) may be positioned in an arrangement that 55 
enables tl1e intermittent supply of generated power behind­
the-meter to one or more BTM loads. One of ordinary skill 
in the art will recognize that the generation station 202 may 
vary based on an application or design in accordance with 
one or more example embodiments. 

In addition, the particular arrangement (e.g., com1ections) 
between the generation station and one or more BTM loads 

60 

can vary within examples. ln one embodiment, a generation 
station may be positioned in an arrangement wherein the 
generation station selectively supplies power to the grid 65 
and/or to one or more BTM loads. As such, power cost­
analysis and other factors (e.g., predicted weather condi-

Some exan1ple embodiments of BTM loads described 
herein involve using one or more computing systems to 
serve as a BTM load at a generntion station. Jn particular, the 
computing system or computing systems may receive power 
behind-the-meter from the generation station to perfonn 
various computational operations, such as processing or 
storing information, performing calculations, mining for 
cryptocurrencies, supporting blockchain ledgers, aud/or 
executing applications, etc. 

Multiple computing systems positioned behind-the-meter 
may operate as part of a "flexible" datacenter that is con­
figllfed to operate only intermittently and to receive and 
utilize BTM power to carry out various computational 
operntions similar to a traditional dataceutcr. ln particular, 
the flexible datacenter may include computing systems and 
other components (e.g., support infrastrncture, a control 
system) configured to utilize BTM power from one or more 
generation stations. The flexible datacenter may be config­
ured to use particular load ramping abilities (e.g., quickly 
increase or decrease power usage) to effectively operate 
during intermittent periods of time when power is available 
from a generation station and supplied to the flexible data-
center behind-the-meter, such as during situations when 
supplying generated power to the grid is not favorable for 
the generation station. 

In some instances, the amount of power consumed by the 
computing systems at a flexible dataceuter can be ra1uped up 
and down quickly, and potentially with high granularity (i.e., 
the load can be changed in small increments if desired). This 
may be done based on monitored power system conditions 
or other information analyses as discussed herein. As recited 
above, this ca.ii enable a generation station to avoid negative 
power market pricing and to respond quickly to grid direc-
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lives. A.nd by extension, the flexible datacenrer may obtain 
BTM power at a price lower than the cost for power from the 
grid. 

Various types of computing systems can provide granular 
power ramping. Preferably, the computing systems can 
perform computational tasks that are i1ruJ1tme to, or not 
substantially hindered by, frequent interrnptions or slow­
downs in processing as the computing systems ramp down 
or up. In some embodiments, a control system may be used 
to activate or de-activate one or more computing systems in 
an array of computing systems. For example, the control 
system may provide control instrnctions to one or more 
blockchain miners (e.g., a group of blockchain miners), 
including instn1ctions for powering on or off, adjusting 
frequency of computing systems performing operations 
(e.g., adjusting the processing frequency), adjusting the 
quantity of operations being perfonned, and when to operate 
within a low power mode (if available). 

Within examples, a control system may correspond to a 
specialized computing system or may be a computing sys­
tem within a datacenter serving in the role of the control 
system. The location of the control system can vary within 
examples as well. For instance, tbe control system may be 
located at a dataceuter or physically separate from the 
datacenter. In some examples, the control system may be 
part of a network of control systems that manage computa­
tional operations, power consumption, and other aspects of 
a fleet of datacenters. The fleet of datacenters may include 
one or more traditional dataceuters and/or flexible daracen­
ters. 

14 
voltages (e.g., typically 4 kV to 26 kV AC) and sent into the 
distribution networks, such as distribution network 206 via 
distribution line 256. The power on distribution line 256 
may be further stepped down (not shown) before entering 

5 individual consumer facilities such as a remote master 
control system 262 and/or traditional datacenters 260 via 
customer meters 206A, which may correspond to customer 
meters 106d in FIG. 1, or customer meters 106/in FIG. 1 if 
the respective consumer facility includes a local customer 

10 power system, sucb as l06e (not shown in rlG. 2). 
Consistent with FIG. 1, power entering the grid from 

generation station 202 is metered by a utility-scale genera­
tion-side meter. A utility-scale generation-side meter 253 is 
shown on the low side of transfonuer system 203 and an 

1s alternative location is shown as 253A on the high side of 
transformer system 203. Both locations may be considered 
settlement metering points for the generation station 202 at 
the POI 103. Alternatively, a utility-scale generation-side 
meter for the geueratiou station 202 may be located at 

20 another location consistent with the descriptions of such 
meters provided herein. 

Generation station 202 includes power generation equip­
ment 210, which may include, as examples, wind turbines 
and/or photovoltaic panels. Power generation equipment 

2s 210 may further include other electrical equipment, includ­
ing but not limited to switches, busses, collectors, inverters, 
and power unit transformers (e.g., transformers in wind 
turbines). 

As illustrated in FIG. 2, generation station 202 is config-
30 ured to connect with BTM equipment which may fonction as 

BTM loads. In the illustrated embodiment of FIG. 2, the 
BTM equipment includes flexible datacenters 220. Various 
configurations to supply BTM power to flexible datacenters 

Some embodiments may involve using one or more 
control systems to direct time-insensitive (e.g., interruptible) 
computational tasks to computarional hardware, sucb as 
central processing units (CPUs) aud graphics processing 
units (GPUs). sited behind the meter. while other hardware 35 

is sited in front of the meter (i.e., consuming metered grid 
power via a customer meter (e.g., 106d, 1060) and possibly 
remote from the behind-the-meter hardware. As such, par­
allel computing processes, such as Monte Carlo s imulations, 
batch processing of financial transactions, graphics render­
ing, machine learning, neural network processing, queued 
operations, and oil and gas field s imulation models, arc good 
candidates for such interruptible computational operatio11s. 

220 within the arrangement of FJG. 2 are described herein. 
In one configuration, generated power may travel from 

the power generation equipment 210 over one or more 
connectors 230A, 230B to one or more electrical busses 
240A, 2408, respectively. Bach of tbe connectors 230A, 
230B may be a switched connector such that power may be 

40 routed independently to 240A and/or 240B. For illustrative 
purposes only, connector 230B is shown with an open 
switch, and connector 230A is shown with a closed switch, 
but either or both may be reversed in some embodiments. 
Aspects of this configuration can be used in various embodi-

45 ments when BTM power is supplied without significant 
power conversion to BTM loads. 

FJG. 2 shows a behind-the-meter arraugement with 
optional grid-power, including one or more flexible data­
centers, according to one or more example embodiments. 
Dark arrows illustrate a typical power delivery direction. 
Consistent with FIG. 1, the arrangement illustrates a gen­
eration station 202 in the generation segment 102 of a 
Wide-Area Synchronous Grid. The generation station 202 50 

supplies utility-scale power (typically >50 MW) via a gen­
eration power connection 250 to the Point of lnterco1rnection 

ln various configurations, the busses 240A and 2408 may 
be separated by an open switch 240C or combined into a 
common bus by a closed switch 240C. 

In another configuration, generated power may travel 
from the power generation equipment 210 to the high side of 
a local step-down transfom1er 214. The generated power 
may then travel from tbe low side of the local step-down 
transformer 214 over one or more connectors 232A, 232B to 

l 03 between the generation station 202 and the rest of the 
grid. Typically, the power supplied on collllection 250 may 
be at 34.5 kV AC, but it may be higher or lower. Depending 
on the voltage at coruJection 250 and the voltage at trans­
mission lines 104a, a transformer system 203 may step up 

55 the one or more electrical busses 240A, 240B, respectively. 
Each of the co1mectors 232A, 2328 may be a switched 
connector such that power may be routed independently to 
240A and/or 2408. For illustrative purposes only, coruJector 
232A is shown with an open switch, and collllector 232B is 

60 shown with a closed switch, but either or both may be 
reversed in some embodiments. Aspects of this con.figura­
tion can be used when it is preferable to connect BTM power 
to the power generation equipment 210, but the generated 

the power supplied from the generation station 202 to high 
voltage ( e.g., 115 kV +AC) for transmission over connection 
252 and onto transmission lines 104a of transmission seg­
ment 104. Grid power carried on the transmission segment 
104 may be from generation station 202 as well as other 
generation stations (not shown). Also consistent with FIG. 1, 
grid power is consumed at one or more distribution net­
works. including example distribution network 206. Grid 65 
power may be taken from the transmission lines 104a via 
connector 254 and stepped down to ilistribution network 

power must be stepped down prior to use at the BTM loads. 
In another configuration, generated power may travel 

from the power generation equipment 210 to the low side of 
a local step-up t·rans:fonner 212. The generated power may 
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then travel from the high side of the local step-up trans­
former 212 over one or more connectors 234A, 2348 to the 
one or more electrical busses 240A, 2408, respectively. 
Each of the connectors 234A, 2348 may be a switched 
connector such that power may be routed independently to 
240A and/or 2408. For illustrative purposes only, both 
connectors 234A, 2348 are shown with open switches, but 
either or both may be closed in some embodiments. Aspects 
of this configuration can be used when it is preferable to 
counect 8TM power to the outbound connector 250 or the 
high side of the local step-up transformer 212. 

In another configuration, generated power may travel 
from the power generation equipment 210 to the low side of 
the local step-up transformer 212. The generated power may 
then travel from the high side of the local step-up trans­
former 212 to the high side of local step-down transformer 
213. The generated power may then travel from the low side 

16 
tlu·ough POJ 103 and such grid power may power the 
generation station control system 216. 

In some configurations, an energy storage system 218 
may be connected to the generation station 202 via connec-

5 tor 218A, which may be a switched co1111ector. For illustra­
tive purposes only, co1mector 218A is shown with an open 
switch but in some embodiments it may be closed. The 
energy storage system 218 may be connected to bus 240A 
and/or bus 2408 and store energy produced by the power 

10 generation E-,quipment 210. The energy storage system may 
also be isolated from generation station 202 by switch 242A. 
In times of need, such as when the power generation 
equipment in an idle or off state and not generating power, 
the energy storage system may feed power to, for example, 

15 the flexible datacenters 220. The energy storage system may 
also be isolated from the flexible datacenters 220 by switch 
2428. 

of the local step-down transformer 213 over one or more 
connectors 236A, 2368 to the one or more electrical busses 
240A, 24013, respectively. Each of the connectors 236A, 20 

2346 may be a switched connector such that power may be 
routed independently to 240A and/or 2408. For illustrative 
purposes only, both connectors 236A, 23613 are shown with 
open switches, but either or botb may be closed in some 
embodiments. Aspects of this configuration can be used 25 

when it is preferable to connect BTM power to the outbound 
connector 250 or the high side of the local step-up trans­
former 212, but the power must be stepped down prior to use 

In a preferred embodiment. as illustrated, power genera­
tion equipment 210 supplies BTM power via connector 242 
to flexible datacenters 220. The BTM power used by the 
flexible datacenters 220 was generated by the generation 
station 202 and did not pass through the POI 103 or 
utility-scale generation-side meter 253, and is not subject to 
T&D charges. Power received at the flexible dataceuters 220 
may be received through respective power input connectors 
220A. Each of the respective collllectors 220A may be 
switched connector that can electrically isolate the respec­
tive flexible dataceuter 220 from the connector 242. Power 
equipment 2208 may be arrang~-d between the flexible at the BTM loads. 

In one embodiment, power generated at the generation 
station 202 may be used to power a generation station 
control system 216 located at the generation station 202, 
when power is available. The generat ion station control 
system 216 may typically control the operation of the 
generation station 202. Generated power used at the gen­
eration station control system 216 may be supplied from bus 
240A via connector 216A and/or from bus 2408 via con­
nector 2168. Each of the connectors 216A, 2168 may be a 
switched connector such that power may be routed indepen­
dently to 240A and/or 240B. While the generation station 
control system 216 can consume BTM power when powered 
via bus 240A or bus 24013, the 8TM power taken by 
generation station control system 216 is insignificant in 
terms of rendering an economic benefit. Further, the gen­
eration station control system 216 is not configured to 
operate intermittently, as it generally must remain always 
on. Further still, the generation station control system 216 
does not have the ability to quickly ramp a BTM load up or 
down. 

In another embodiment, grid power may alternatively or 
additionally be used to power the generation station control 
system 216. As illustrated here, metered grid power from a 
distribution network, such as distribution network 206 for 
simplicity of illustration purposes only, may be used to 
power generation station control system 216 over co1111ector 
216C. Connector 216C may be a switched co1mector so that 
metered grid power to the generation station control system 
216 can be switched on or off as needed. More commonly, 
metered grid power would be delivered to the generation 
station control system 216 via a separate distribution net­
work (not shown), and also over a switched com1ector. Any 
such grid power delivered to the generation station control 
system 216 is metered by a customer meter206Aand subject 
to T&D costs. 

In another embodiment, when power generation equip­
ment 210 is in an idle or off state and not generating power, 
grid power may backfeed into generation station 202 

30 datacenters 220 and the connector 242. The power equip­
ment 220B may include, but is not limited to, power 
conditioners, unit transfonners, inverters, and isolation 
equipment. As illustrated, each flexible datacenter 220 may 
be served by a respective power equipment 2208 . However, 

35 in another embodiment, one power equipment 2208 may 
serve multiple flexible datacenter 220. 

In one embodiment, flexible datacenters 220 may be 
considered BTM equipment located behind-the-meter and 
electrically connected to the power generation equipment 

40 210 behind (i.e .. prior to) the generation station's POI 103 
with the rest of the electrical grid. 

ln one embodiment, 8TM power produced by the power 
generation equipment 210 is utilized by the flexible data­
centers 220 behind (i.e., prior to) the generation station's 

45 POI with an electrical grid. 
In another embodiment, flexible datacenters 220 may be 

considered BTM equipment located behind-the-meter as the 
flexible datacenters 220 are electrically coo.uected to the 
generation station 202, and generation station 202 is subject 

50 to metering by utility-scale generation-side meter 253 (or 
253A, or another utility-scale generation-side meter), and 
the flexible datacenters 220 receive power from the genera­
tion station 202, but the power received by the flexible 
datacenters 220 from the generation station 202 has not 

55 passed through a utility-scale generation-side meter. In this 
embodiment, the utility-scale generation-side meter 253 (or 
253A) for the generation station 202 is located at the 
generation station's 202 POI 103. Ju another embodiment, 
the utility-scale generation-side meter for the generation 

60 station 202 is at a location other than the POI for the 
generation station 202- for example, a substation (not 
shown) between the generation station 202 and the genera­
tion station's POI 103. 

In another embodiment, power from the generation sta-
65 tion 202 is supplied to the flexible datacenters 220 as 8TM 

power, wbcre power produced at the generation station 202 
is subject to metering by utili ty-scale generation-side meter 
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253 (or 253A, or another util ity-scale generation-side 
meter), but the BTM power supplied to the flexible data­
centers 220 is utilized before being metered at the utility­
scale generation-side meter 253 (or 253A, or another utility­
scale generation-side meter). In this embodiment, the utility- 5 
scale generation-side meter 253 (or 253A) for the generation 
station 202 is located at the generation station's 202 POI 
103. In another embodiment, the utility-scale generation­
side meter for the generation station 202 is at a location other 
than the POI for the generation station 202- for example, a 10 

substatio11 (not shown) between the generation station 202 
and the generation station's POI 103. 

In another embodiment, flexible datacenters 220 may be 
considered BTM equipment located behind-the-meter as 
they are electrically COJll1ected to the generation station 202 1 s 
that supplies power to the grid, and the flexible datacenters 
220 receive power from the generation station 202 that is not 
subject to T&D charges, but power otherwise received from 

18 
datacenters 220, in which case each of the flexible datacen­
ters 220 so connected would not be operating as a BTM load. 

In another embodiment, when power generation equip­
ment 210 is in an idle or off state and not generating power, 
grid power may backfeed into generation station 202 
tlu·ough POI 103 and such grid power may power the 
flexible datacenters 220. 

The flexible datacenters 220 are shown in an example 
arrangement relative to l11e generation station 202. Particu­
larly, generated power from the generation station 202 may 
be supplied to the flexible datacenters 220 tlu·ough a series 
of connectors and/or busses (e.g., 232B, 240B, 242, 220A). 
As illustrated, in other embodiments, connectors between 
the power generatiou equipment 210 and other components 
may be switched open or closed, allowing other pathways 
for power transfer between the power generation equipment 
210 and components, including the flexible datacenters 220. 
Additionally, the connector arrangement shown is illustra­
tive ouly and other circuit arrangements are contemplated the grid that is supplied by the generation station 202 is 

subject 10 T&D charges. 20 within the scope of supplying BTM power to a BTM load at 
generation station 202. For example, there may be more or 
fewer transfonners, or one or more of transformers 212, 213, 
214 may be transfom1er systems with multiple steppings 

In another embodiment, power from the generation sta­
tion 202 is supplied to the flexible datacenters 220 as BTM 
power, where electrical power is generated at the generat ion 
station 202 that supplies power to a grid, and the generated 
power is not subjt-'Cl to T&D charges before being used by 2s 

flexible datacenters 220, but power otherwise received from 
the connected grid is subject to T&D charges. 

In another embodiment, flexible datacenters 220 may be 
considered BTM equipment located behind-the-meter 
because they receive power generated from the generation 30 

station 202 intended for the grid, and that received power is 
not routed through the electrical grid before being delivered 
to the flexible datacenters 220. 

and/or may include additional power equipment including 
but not limited to power conditioners, filters, switches, 
inverters, and/or AC/DC-DC/AC isolators. As another 
example, metered grid power coL111ections to flexible data­
centers 220 are shown via bot11 256A and 2568 ; however, a 
single connection may connect one or more flexible data­
centers 220 (or power equipment 220B) to metered grid 
power and the one or more flexible datacenters 220 (or 
power equipment 2208) may include switching apparatus to 
direct BTM power and/or metered grid power to control 
systems, communication systems, and/or computing sys-In another embodiment, power from the generation sta­

tion 202 is supplied to the flexible datacenters 220 as BTM 
power, where e lectrical power is generated at the generation 
station 202 for distribution to the grid, and the flexible 
datacentcrs 220 receive that power, and that received power 

35 terns as desired. 
In some examples, BTM power may arrive at the flexible 

datacenters 220 in a tbree-phase AC format. As such, power 
equipment (e.g., power equipment 220B) at one or more of 
the flex ible datacenters 220 may enable each flexible data-is not routed through tbe electr ical grid before. being deliv­

ered to the flexible datacemers 220. 
In another embodiment, metered grid power may alter­

natively or additionally be used to power one or more of the 
flexible datacenters 220, or a portion within one or more of 
the flexible datacenters 220. As illustrated bere for simplic­

40 center 220 to use one or more phases of the power. For 
instance, the flexible datacenters 220 may utilize power 
equipment (e.g., power equipment 2208 , or altematively or 
additionally power equipmem that is part of the flexible 
dataceoter 220) to convert 8TM power received from the 

45 generation station 202 for use at computing systems at each 
flexible datacenter 220. In other examples, the BTM power 
may arrive at one or more of the flexible datacenters 220 as 
DC power. As such, the flexible datacenters 220 may use the 
DC power to power computing systems. In some such 

ity, metered grid power from a distribution network, such as 
distribution network 206, may be used to power one or more 
flexible datacenters 220 over connector 256A and/or 2568 . 
Each of co1JJ1ector 256A and/or 2561:3 may be a switched 
connector so that metered grid power to the flexible data­
centers 220 can be switched on or off as needed. More 
commonly, metered grid power would be delivered to the 
flexible datacenters 220 via a separate distribution network 
(not shown), and also over switched connectors. Any such 
grid power delivered to the flexible datacenters 220 is 
metered by customer meters 206A and subject to T&D costs. 55 
Jn one embodiment, co1u1cctor 256B may supply metered 
grid power to a portion of one or more flexible datacenters 
220. For example, connector 256B may supply metered grid 
power to control and/or communication systems for the 
flexible datacenters 220 that need constant power and cannot 60 

be subj ect to intermittent BTM power. Connector 242 may 
supply solely BTM power from the generation station 202 to 
high power demand computing systems within the flexible 
datacenters 220, in which case at least a portion of each 
flexible datacenters 220 so connected is operating as a BTM 65 
load. In another embodiment, co1mector 256A and/or 2568 
may supply all power used at one or more of the flexible 

so examples, tbe DC power may be routed through a DC-to-DC 
converter that is part of power equipment 2208 and/or 
flex ibles datacenter 220. 

In some configur<1tious, a flexible datacenter 220 may be 
arranged to only have access to power received behind-the­
meter from a generation station 202. In tJ1e arrangement of 
FIG. 2, the flexible datacenters 220 may be arranged only 
with a co1mection to the generation station 202 and depend 
solely on power received behind-the-meter from the gen­
eration station 202. Alternatively or additionally, the flexible 
datacenters 220 may receive power from energy storage 
system 218. 

In some configurations, one or more of the flexible 
datacenters 220 can be arranged to have connections to 
multiple sources that are capable of supplying power to a 
flexible datacenter 220. To illustrate a first example, the 
flexible datacenters 220 are shown connected to connector 
242, which can be connected or disconnected via switches to 
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the energy storage sys1e01 218 via conoec1or 218A, 1he 
generation station 202 via bus 240B, and grid power via 
metered connector 256A. In one embodiment, the flexible 
datacenters 220 may selectively use power received behind­
the-meter from the geoeration stalion 202, stored power 5 
supplied by the energy storage systen1 218, and/or grid 
power. For instance, flexible datacenters 220 may use power 
stored in the energy storage system 218 when costs for using 
power supplied behind-the-meter from the generation sta­
tion 202 are disadvantageous. By having access to the 10 
energy storage system 218 available, the flexible datacenters 
220 may use the stored power and allow the generation 
station 202 to subsequently refill the energy storage system 
218 when cost for power behind-the-meter is low. Alterna­
tively, the flexible datacenters 220 may use power from 1s 

multiple sources simultaneously to power difl:erent compo­
nents (e.g., a first set and a second set of computing 
systems). Thus, the flexible datacenters 220 may leverage 
the multiple connections in a manner that can reduce the cost 
for power used by the computing systems at the flexible 20 

datacenters 220. The flexible datacenters 220 control system 
or the remote master control system 262 may monitor power 
conditions and other factors to determine whether the flex­
ible datacenters 220 should use power from either the 
generation station 202, grid power, the energy storage sys- 2s 

tem 218, none of the sources, or a subset of sources during 
a given time range. Other arrangements are possible as well. 
For example, the arrangement of FIG. 2 illustrates each 
flexible datacenter 220 as conuected via a single counector 
242 to energy storage system 218. generation station 202, 30 

and metered grid power via 256A. However, one or more 
flexible datacenters 220 may have independent switched 
cotmecrions to each energy source, allowing the one or more 
flexible datacenters 220 to operate from different energy 
sources than other flexible datacenters 220 at the same time. 35 

The selection of which power source to use at a flexible 
datacenter (e.g., the flexible datacenters 220) or another type 
of BTM load can change based on various factors, such as 
the cost and availabili ty of power from both sources, the 
type of computing systems using the power at the flexible 40 

datacenters 220 (e.g., some systems may require a reliable 
source of power for a long period), the nature of the 
computational operations being performed at the flexible 
datacenters 220 (e.g., a high priority task may require 
inllllediate completion regardless of cost), and temperature 45 

and weather conditions, among other possible factors. As 
such, a datacenter control system at the flexible datacenters 
220, the remote master control system 262, or another entity 
(e.g., an operator at the generation station 202) may also 
influence and/or determine the source of power that the 50 

flexible datacenters 220 use at a given time to complete 
computational operations. 

ln some example embodiments, the flexible datacenters 
220 may use power from the different sources to serve 
different purposes. For example, the flexible datacenters 220 55 

may use metered power .from grid power to power one or 
more systems at the flexible datacenters 220 that are con­
figured to be always-on (or almost always on), such as a 
control and/or communication system and/or one or more 
computing systems (e.g., a set of computing systems per- 60 
forming highly important computational operations). The 
flexible datacenters 220 may use BTM power to power other 
components within the flexible datacenters 220, such as one 

20 
examples, flexible dataccnters 220 may be deployed at a 
location geographically remote from the generation station 
202, while still maintaining a BTM power counection to the 
generation station 202. 

ln another example arrangement, the generation station 
202 may be co1uJected to a first BTM load (e.g., a flexible 
datacenter 220) aod may supply power to additional BTM 
loads via connections between the first BTM load and the 
additional BTM loads (e.g., a connection between a flexible 
datacenter 220 and another flexible datacenter 220). 

The arraogement in FIG. 2, and components iocluded 
therein, are for non-limiting illustration purposes and other 
arrangements are contemplated in examples. For instance, in 
another example embodiment, the arrangement of FIG. 2 
may include more or fewer components, such as more BTM 
loads, different connections between power sources and 
loads, and/or a different number of datacenters. In addition, 
some examples may involve one or more components within 
the arrangement of FIG. 2 being combined or forther 
divided. 

Within the arrangement of FIG. 2, a control system, such 
as the remote master control system 262 or another compo­
nent (e.g., a control syste1u associated with tbe grid operator, 
the generation station control system 216, or a datacenter 
control system associated with a traditional datacenter or 
one or more flexible datacenters) may use information to 
eDiciently manage various operations of some of the com­
poneuts within the arrangement of FIG. 2. For example, the 
remote master control system 262 or another component 
may manage distribution and execution of computational 
operations at one or more traditional datacenters 260 and/or 
flexible datacenters 220 via oue or more information-pro­
cessing algorithms. '[l1ese algorithms may util ize past and 
current information in real-time to manage operations of the 
different components. These algorithms may also make 
some predictions based on past trends and information 
analysis. In some examples, multiple computi11g systems 
may operate as a network to process information. 

ln:fom1ation used to make decisions may include eco­
nomic and/or power-related information, such as monitored 
power system conditions. Monitored power system condi­
tions may include oue or more of excess power generation 
at a generation statiou 202, excess power at a generation 
station 202 that a connected grid caimot receive, power 
generation at a generation station 202 subject to economic 
curtailment, power generation at a generation station 202 
subject tO reliability curtailment, power generation at a 
generation station 202 subject to power factor correction, 
low power generation at a generation station 202, start up 
conditions at a generation station 202, transient power 
generation conditions at a generation station 202, or testing 
conditions where there is an economic advantage to using 
behind-the-meter power generation at a generation station 
202. These different monitored power system conditions can 
be weighted ditlerently during processing and analysis. 

ln some examples, the information ca11 include the cost 
for power from available sources (e.g., BTM power a1 tbe 
generation station 202 versus metered grid power) to enable 
comparisons to be made which power source costs less. In 
some instances, the information may include historic prices 
for power to enable the remote master control system 262 or 
another system to predict potential future prices in similar 
sin1ations (e.g., the cost of power tends to trend upwards for or more computing systems that perform less critical com­

putational operations. 
In some examples, one or more flexible datacenters 220 

may be deployed a t the generation station 202. ln other 

65 grid power during warmer weather and peak-use hours). The 
information may also indicate the availability of power from 
the various sources (e.g., BTM power at the generation 
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station 262, t:he energy ston1ge system 218 at the gener<1tion 
station 262, ancVor metered grid power). 

22 
see one or more operdtions within the arraugement of FJG. 
2. As such, the remote master control system 262 may be one 
or more computing systems configured to process all, or a 
subset of, tile information described above, such as power, 

ln addition, the information may also include other data, 
including information associated with operations at compo­
nents withiD the arraDgemeDt. For instance, the infonnation 
may include data associated with perfom1ance of operations 

5 enviro1unent, computational characterization, and economic 
factors to assist with the distribution and execution of 

at the flexible datacenters 220 and the traditional datacenters 
260, such as the number of computational tasks currently 
being perfonued, the types of tasks being performed (e.g., 
type of computational oper<1tion, time-sensitivity, etc.), the 10 

number, types, and capabilities of available computfog sys­
tems, tJ1e amount of computational tasks awaiting perfor­
mance, and the types of computing systems at one or more 
datacenters, among others. The inform.ation may also 
include data specifying the conditions at one or more 1s 

datacenters (e.g., whether or not the temperatures are in a 
desired range, the amount of power available within an 
energy storage system such as 218), the amount of compu­
tational tasks awaiting perfom1ance iu the queue of one or 
more of the datacenters, and the identities of the entities 20 

associated with the computational operations at one or more 

computing operations among one or more datacenters. For 
instance, the remote master control system 262 may be 
configured to obtain and delegate computational operations 
among one or more datacenters based on a weighted analysis 
ofa variety of factors, includiug one or more of the cost and 
availability of power, the types and availability of the 
computing systems at each datacenter, current and predicted 
weather conditious at the different locations of flexible 
datacenters ( e.g., flexible datacenters 220) and generation 
stations (e.g., generation stations 202), levels of power 
storage available at one or more euergy stomge systems 
(e.g., energy storage system 218), and deadlines and other 
attributes associated with particular computational opera­
tions, among other possible factors. As such, the analysis of 
information performed by the remote master control system 
262 may vary within examples. For instance, the remote 
master control system 262 may use real-time information to 

of the datacenters. Entities associated witJ1 computational 
operations may be, for example, owners of the datacenters, 
cust01uers wbo purchase computational time at the datacen­
ters, or other entities. 

The infonnation used by the remote master control system 
262 or another component may include data associated with 

25 detennine whether or not to route a computational operation 
to a particular flexible datacenter (e.g., a flexible datacenter 
220) or to transition a computational operation between 
datacenters ( e.g., from traditional datacenter 260 to a flexible tl1e computatioual operations to be perfom1ed, such as 

deadlines, priorities (e.g., high vs. low priority tasks), cost to 
perform based on required computing systems, the optimal 30 

computing systems (e.g., CPU vs GPU vs ASIC; processing 
unit capabilities, speeds, or frequencies, or instrnctional sets 
executable by the processing wuts) for perfonning each 
requested computational task, and prices each entity (e.g., 
company) is willing to pay for computational operations to 35 

be performed or otherwise supported via computing systems 
at a traditional datacenter 260 or a flexible datacenter 220, 
amoug others. In addition, the infom1ation may also include 
other data (e.g., weather conditions at locations of datacen-
ters or power sources, any emergencies associated with a 40 

datacenter or power source, or the current value of bids 
associated with au auction for computational tasks). 

The information may be updated in-real time and used to 
make tbe different operational decisions within the arrange­
ment of FIG. 2. For instance, the information may help a 45 
component (e.g., the remote master control system 262 or a 
control system at a flexible datacenter 220) determine when 
to ramp up or ramp down power use at a flexible dataceuter 
220 or when to switch one or more computing systems at a 
flexible datacenter 220 into a low power mode or to operate so 
at a different frequency, among other operational adjust­
ments. The information can additionally or alternatively 
help a component within the arrange111ent of FIG. 2 to 
detemune when to transfer computational operations 
between computing systems or between datacenters based 55 
on various factors. h1 some instances, the information may 
also be used to detem1ine when to temporarily stop per­
fornung a co1uputarional operation or when to perform a 
computational operation at multiple sites for redundancy or 
other reasons. The information may further be used to 60 

detem1ine when to accept new computational operations 
from entities or when to temporarily suspend accepting new 
tasks to be performed due to lack of computing system 
availability. 

The remote master control system 262 represents a com- 65 

puling system that is capable of obtaining, managing, and 
using the information described above to manage and over-

datacenter 220). 
As sbown in FIG. 2, the generatioD station 202 may be 

able to supply power to the grid ancVor BTM loads such as 
flexible datacenters 220. With such a config·uration, the 
generation station 202 may selectively provide power to the 
BTM loads and/or the grid based on economic and power 
availability considerations. For example, the geueration sta­
tion 202 may supply power to the grid when the price paid 
for tl1e power exceeds a particular threshold (e.g., the power 
price o1fored by operators of the flexible datacenters 220). In 
some instances, the operator of a flexible datacenter and the 
operator of a generation station capable of supplying BTM 
power to the flexible dataceDter may utilize a predefined 
arrangement (e.g., a contract) that specifies a duration and/or 
price range when the generation station may supply power 
to the flexible datacenter. 

The remote master control system 262 may be capable of 
directing one or more flexible datacenters 220 to ramp-up or 
ramp-down to desired power consumption levels, ancVor to 
control cooperative action of multiple flexible datacenters by 
deternuning how to power each individual flexible datacen­
ter 220 in accordance with operational directives. 

17ie configuration of the remote master control system 
262 can vary within examples as further discussed with 
respect to FIGS. 2, 3, and 7-9. The remote master control 
system 262 may operate as a single computing system or 
may involve a network of computing systems. Preferably, 
the remote master control system 262 is implemented across 
one or more servers in a fault-tolerant operating environ­
ment that ensures continuous uptinle and connectivity by 
virtue of its distributed nanire. Alternatively, although the 
remote master control system 262 is showu as a physically 
separate component arrangement for FIG. 2, the remote 
master control system 262 may be combined with another 
component in other embodinlents. To illustrate an example, 
the remote master control system 262 may operate as part of 
a flexible datacenter (e.g., a computing system or a data-
center control system of the flexible datacenter 220), includ-
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ing sharing components with a flexible dataceuter, sharing 
power with a flexible datacenter, and/or being co-located 
with a flexible datacenter. 

In addition, the remote master control system 262 may 
conununicate with compouents within the arrangement of 
FlG. 2 using various communication technologies, including 
wired and wireless communication technologies. For 
instance, the remote master control system 262 may use 
wired (not illustrated) or wireless conununication to com­
municate with datacenter cont rol systems or other comput­
ing systems at the flexible datacenters 220 and the t raditional 
datacenters 260. The remote master control system 262 may 
also communicate with entities inside or outside the arra11ge­
ment of FIG. 2 and other components within the arrange­
ment of PlG. 2 via wired or wireless communication. For 
instance, the remote master control system 262 may use 
wireless col1ll11u1lication to obtain computational operations 
from entities seeking support for the computational opera­
tions at one or more dataceuters iu exchange for payment. 
TI1e remote master control system 262 may communicate 
directly with the entities or may obtain the computational 
operations from the traditional datacenters 260. For instance, 
an entity may submit jobs (e.g., computational operat ions) to 
one or more traditional datacenters 260. The remote master 
control system 262 may determine that transferring one or 
more of the computational operations to a flexible datacenter 
220 may better support the transferred computational opera­
tions. For example, the remote master control system 262 
may derem1ine that the transfer may enable the computa­
tional operations to be completed quicker and/or at a lower 
cost. 1n some examples, the remote master control system 
262 may communicate with the entity to obtain approval 
prior to transferring the one or more computational opera­
tions. 

Tue remote master control system 262 may also conunu­
nicate with grid operators and/or an operator of generation 
station 202 to help determine power management strategies 
when distributing computat ional operations across the vari-

24 
of ways (e.g., straight configuration, zig-zag con.figuration) 
as further discussed with respect to FIGS. 6A, 6B. Further­
more, although the example arrangement illustrated in FIG. 
2 shows coniig11rations where flexible datacenters 220 serve 

5 as BTM loads, other types of loads can be used as BTM 
loads within examples. 

The arrangement of FIG. 2 includes the traditional data­
centers 260 coupled to metered grid power. The traditional 
datacenters 260 using metered grid power to provide com-

10 putational resources to support computational operatiollS. 
One or more enterprises may assign computat ional opera­
tions to the traditional datacenters 260 with expectations that 
the datacenters reliably provide resources without interrup­
tion (i.e., non-intermittently) to support the computational 

15 operations, such as processing abilities, uetworki11g, and/or 
volatile storage. Siulilarly, oue or more enterprises may also 
request computational operations to be performed by the 
flexible datacenters 220. The flexible datacenters 220 differ 
from the traditional datacenters 260 in that the flexible 

20 datacenters 220 are arranged and/or configured to be con­
nected to BTM power, are expected to operate intermittently, 
and are expected to ramp load (and thus computational 
capability) up or down regularly in response to control 
directives. In some examples, tl1e flexible datacenters 220 

25 and the traditional datacenters 260 may have si.nlilar con­
figmations and may only differ based on the source(s) of 
power relied upon to power internal computing systems. 
Preferably, however, the flexible datacenters 220 include 
particular fast load ramping abilities (e.g., quickly increase 

30 or decrease power usage) and are intended and designed to 
effectively operate during intermittent periods of time. 

FIG. 3 shows a block diagram of the remote master 
control system 300 according to one or more example 
embodiments. Remote master control system 262 may take 

35 the form of remote master control system 300, or may 
include less than all components in remote master control 
system 300, different components than in remote master 
control system 300, and/or more components tl1an in remote 

ous datacenters. In addition, the remote master control 
system 262 may communicate with other sources, such as 40 

weather prediction systems, historical and current power 
price databases, and auct'ion systems, etc. 

master control system 300. 
The remote master control system 300 may perform one 

or more operations described herein and may include a 
processor 302, a data storage unit 304, a communication 
interface 306, a user interface 308, an operat ions and envi­
ronment analysis module 310, and a queue system 312. ln 

In furtJ1er examples, the remote master control system 262 
or another computing system within the arrangement of FIG. 
2 may use wired or wireless communication to subnlit bids 
within an auction that involves a bidder (e.g., the highest 
bid) obtaining computational operations or other tasks to be 
perfornuxl. Particularly, the remote master control system 
262 may use the information discussed above to develop 
bids to obtain computing operations for performance at 
available computing systems at flexible datacenters (e.g., 
flexible datacenters 220). 

45 other examples, the remote master control system 300 may 
include more or fewer components in other possible arrange­
ments. 

As shown in FIG. 3, the various components of the remote 
master control system 300 can be connected via one or more 

50 connection mechailisms (e.g., a connection mechanism 
314). In this disclosure, the term "connection mechanism" 
means a mechanism that facilitates communication between 
two or more devices, systems, components, or other enti ties. In the example arrangement shown in FIG. 2, the flexible 

datacenters 220 represent example loads that can receive 
power behind-the-meter from the generation station 202. In 55 

such a con.figuration, the flex ible datacenters 220 may obtain 
and utilize power behind-the-meter from the generation 
station 202 to perfonn various computational operations. 
Performance of a computational operation may involve one 
or more computing systems providing resources useful in 60 

the computational operation. For instance, the flex ible data­
centers 220 may include one or more computing systems 
configured to store information, perfom1 calculations and/or 
parallel processes, perform simulations, mine cryptocurren­
cies, and execute applications, among other potential tasks. 65 

111e computing systems cau be specialized or generic and 
can be arranged at each flexible datacenter 220 in a variety 

For instance, a connection mechanism can be a simple 
mechanism, such as a cable. PCB trace. or system bus, or a 
relatively complex mechanism, such as a packet-based com-
munication network (e.g., LAN, WAN, and/or the lnternct). 
ln some instances, a connection iuechauism can include a 
non-tangible medium (e.g., where the connection is wire­
less). 

As part of the arrangement of FIG. 2, the remote master 
control system 300 (corresponding to remote master control 
system 262) may perform a variety of operations, such as 
management and distribution of computational operations 
among datacenters, monitoring operational, economic, and 
enviro1u11ent conditions, and power management. For 
instance, the remote master control system 300 may obtain 
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computational operations from one or more enterprises for 
performance at one or more datacenters. The remote master 
control system 300 may subsequently use information to 
distribute and assign the computational operations to one or 
more datacenters (e.g., the flexible datacenters 220) that 
have the resources (e.g., particular types of computing 
systems and available power) available to complete the 
computational operations. In some examples, the remote 
master control system 300 may assign all incoming com­
putational operation requests to the queue system 312 and 
subsequently assign the queued requests to computing sys­
tems based on an analysis of current market and power 
conditions. 

Although the remote master control system 300 is shown 
as a single entity. a network of computing systems may 
perform the operations of the remote master control system 
300 in some examples. For example, the remote master 
control system 300 may exist in the form of computing 
systems (e.g., datacenter control systems) distributed across 
mult iple dataceuters. 

The remote master control system 300 may include one or 
more processors 302. As such, the processor 302 may 
represent one or more general-purpose processors (e.g., a 
microprocessor) and/or one or more special-purpose proces­
sors (e.g., a digital signal processor (DSP)). 1n some 
examples, the processor 302 may include a combination of 
processors within examples. The processor 302 may per­
form operations, including processing data received from 
the other components within the arrangement of FIG. 2 and 
data obtained from external sources, including information 
such as weather forecasting systems, power market price 
systems, and other types of sources or databases. 

1be data storage unit 304 may include oue or more 
volatile, non-volatile, removable, and/or non-removable 
storage components, such as magnetic, optical, or flash 
storage, and/or can be integrated in whole or in part with the 
processor 302. As such, the data storage unit 304 may take 
the fonn oJ a non-transitory computer-readable storage 
medium, having stored thereoD program instn1ctions ( e.g., 
compiled or non-compiled program logic and/or machine 
code) that, when executed by the processor 302, cause the 
remote master control system 300 to perfonn one or more 
acts and/or fi.mctions, such as those described ill this dis­
closure. Such program instructions can define and/or be part 
of a discrete software application. In some instances, the 
remote master control system 300 can execute program 
instructions in response to receiving an input, such as from 
the communication interface 306, tbe user iuterface 308, or 
the operations and envirolllllent analysis module 310. The 
data storage unit 304 may also store other information, such 
as those types described in this disclosure. 

In some examples, the data storage unit 304 may serve as 
storage for infonnation obtained from one or more external 
sources. For example, data storage unit 304 may store 
information obtained from one or more of the traditional 
datacenters 260, a generation station 202, a system associ­
ated with the grid, and flex ible datacenters 220. As examples 
only, data storage 304 may include, in whole or i.n part, local 
storage, dedicated server-managed storage, network 
attached storage, and/or cloud-based storage, and/or combi­
nations ther.,-of. 

TI1e communication interface 306 can allow the remote 
master control system 300 to connect to and/or collllllunicate 
with another component according to one or more protocols. 
For instance, the communication interface 306 may be used 
to obtain infonnation related to current, future, and past 
prices for power, power availability, current and predicted 

26 
weather conditions, and information regarding tl1e different 
datacenters (e.g., current workloads at datacenters, types of 
computing systems available within datacenters, price to 
obtain power at each datacenter, levels of power storage 

5 available aud accessible at each datacenter, etc.). lo an 
example, the commwucation interface 306 can include a 
wired interface, such as an Ethernet interface or a high­
definition serial-digital-interface (HD-SDI). In another 
example, the conllllunicatioo interface 406 can include a 

10 wireless interface, such as a cellular, satellite, WiMAX, or 
Wl-FI interface. A connection can be a direct coru1ection or 
an indirect coru1ection, the latter being a connection that 
passes through and/or traverses one or more components, 
such as such as a router, switcher, or other net\\•Ork device. 

1s Likewise, a wireless transmission can be a direct transmis­
sion or an indirect transmission. The communication inter­
face 306 may also utilize other types of wireless collllllttni­
cation to enable communication with datacenters positioned 
at various locations. 

20 TI1e comnrn1ucation interface 306 may enable the remote 
master control system 300 to communicate with the com­
ponents of the arrangement of FIG. 2. lo addition, the 
coumrnnication interface 306 may also be used to co1runu­
nicate with the various datacenters, power sources, and 

2s different enterprises submilling computational operations 
for the datacenters to support. 

The user interface 308 can facilitate interaction between 
the remote master control system 300 and an admi1usirator 
or user, if applicable. As such, the user interface 308 can 

30 include input components such as a keyboard, a keypad, a 
mouse, a touch-sensitive panel, a microphone, and/or a 
camera, and/or output components such as a display device 
(which, for example, can be combiued with a touch-sensitive 
pruicl), a sound speaker, and/or a haptic feedback system. 

35 More generally, the user interface 308 can include hardware 
and/or software components that facilitate interaction 
between remote master control system 300 and the user of 
the system. 

In some examples, the user interface 308 may enable the 
40 manual examination and/or maiupulation of components 

within the arrangement of FIG. 2. For instance, an admin­
istrator or user may use the user interface 308 to check the 
status of, or change, one or more computational operations, 
the performance or power consumption at oue or more 

45 datacenters, the number of tasks remaining within the queue 
system 312, and other operations. As such, the user interface 
308 may provide remote connectivity to one or more sys­
tems within the arrauge1uent of FIG. 2. 

The operations and envirolllllent analysis module 310 
50 represents a component of the remote master control system 

300 associated with obtaining a.t1d analyzing information to 
develop instructions/directives for components within the 
arrangement of FIG. 2. The infonnation analyzed by the 
operations and environn1ent analysis module 310 can vary 

55 witlun examples and may include the i.J.uom1ation described 
above with respect predicting and/or directing the use of 
BTM power. For instance, the operations and environment 
analysis module 310 may obtain and access infonuation 
related to the current power state of computing systems 

60 operating as part of the flexible datacenters 220 and other 
datacenters that the remote master control system 300 bas 
access to. This information may be used to determine when 
to adjust power usage or mode of one or more computing 
systems. In addition, the remote master control system 300 

65 may provide instructions a flexible datacenter 220 to cause 
a subset of the computiug systems to transition into a low 
power mode to consmne less power while still perfonuing 
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operations at a slower rate. The remote master control 
system 300 may also use power state information to cause a 
set of computing systems at a flexible datacenter 220 to 
operate at a higher power consumption mode. In addition, 
the remote master control system 300 may transition com­
puting systems into sleep states or power on/off based on 
information analyzed by the operations and envirolllllent 
analysis module 310. 

In some exan1ples, the operations and enviromnent analy­
sis module 310 may use location, weather, act ivity levels at 
the flexible dataccnters or the generation station, and power 
cost information to determine control strategies for one or 
more components in the arrangement of FIG. 2. For 
instance, the remote master control system 300 may use 
location infomJation for one or more datacenters to antici­
pate potential weather conditions that could illlpact access to 
power. In addition, the operations and environment analysis 
module 310 may assist the remote master control system 300 
determine whether to transfer computational operations 
between datacenters based on various economic aud power 
factors. 

T11e queue system 312 represents a queue capable of 
organizing computat ional operations to be performed by one 
or more dataceuters. Upon receiving a request to perform a 
computational operation, the remote master control system 
300 may assign the computational operation to the queue 
until one or more computing systems are available to 
support the computat ional operation. The queue system 312 
may be used for organizing and transferring computational 
tasks in real tillle. 

The organizational design of the queue system 312 may 
vary within examples. In some exan1ples, the queue system 
312 may organize indications (e.g., tags, pointers) to sets of 
computational operations requested by various enterprises. 
The queue system 312 may operate as a First-In-First-Out 
(FIFO) data structure. In a FIFO data stmcture, the first 
element added to the queue will be the first one to be 
removed. As such, the queue system 312 may include one or 
more queues that operate using the FIFO data structure. 

28 
401, a communication interface 408, a behind-the-meter 
interface 406, a grid interface 404, a user interface 410, a 
generation station control system 414. and power transfor­
mation equipment 402. T11e power generation equipment 

5 210 may take the form of power generation equipmeut 401, 
or may include less than all components in power generation 
equipment 401, different components than in power genera­
tion equipment 401, and/or more components than in power 
generation equipruent 401 . Generation station control sys-

10 tem 216 may take the fom1 of generation station control 
system 414, or may include less than a ll components in 
generation station control system 414, different components 
than in generation station control system 414, and/or more 
components than in generation station control system 414. 

15 Some or a ll of the components geuerat ion station 400 may 
be connected via a communication interface 516. These 
components are illustrated in FIG. 4 to convey an example 
configuration for the generation station 400 (corresponding 
to generation station 202 shown in FIG. 2). l.n other 

20 examples, the generation station 400 may include more or 
fewer components in other arrangements. 

The generation station 400 can correspond to any type of 
grid-connected utility-scale power producer capable of sup­
plying power to one or more loads. The size, amount of 

25 power geuerated, and other charac teristics of the generatfon 
station 400 may differ within examples. For instance, the 
generation station 400 may be a power producer that pro­
vides power iutem1ittently. 111e power generatiou may 
depend on monitored power couditions, such as weather at 

30 the location of the generation station 400 and other possible 
conditions. As such, the generation station 400 may be a 
temporary arrangement, or a permanent facility, config11red 
to supply power. Tbe generation station 400 may supply 
BTM power to one or more loads and supply metered power 

35 to the electrical grid. Particularly, the generation station 400 
may supply power to the grid as shown in the arrangement 
ofFIG. 2. 

In some examples, one or more queues within the queue 40 

system 312 may use other designs of queues, including mies 

T11e power genenition equipmeut 401 represents the com­
poneut or components configured to generate utility-scale 
power. As such, the power generation equipment 401 may 
depend on the type of facility that the generation station 400 

to rank or organize queues in a particular manner that can 
prioritize some sets of computational operations over others. 
171e rules may include one or more of an estimated cost 
and/or revenue to perform each set of computational opera- 45 

tions, an importance assigned to each set of computational 
operations, and deadlines for initiating or completing each 

corresponds to. For instance, the power generation equip­
ment 401 1uay correspond to electric generators that trans­
form kinetic energy into electricity. The power generation 
equipment 401 may use electromagnetic induction to gen­
erate power. In other examples, the power generation equip-
ment 401 may utilize electrochemistry to transform chemi­
cal energy into power. 111e power generation equipment 401 
may use the photovoltaic effect to transform light into 

set of computational operations, among others. Examples 
using a queue system are further described below with 
respect to FIG. 9. 50 electrical energy. In some examples, the power generation 

equipment 401 may use nirbines to generate power. The 
t11rbines may be driven by, for example, wind, water, steam 
or burniug gas. Other examples of power production are 

In some examples, the remote master control system 300 
may be configured to moni tor one or more auctions to obtain 
computal'ional operations for datacenters to support. Particu­
larly, the remote master control system 300 may use 
resource availabil ity and power prices to develop and submit 55 

b ids to an external or internal auction system for the right to 
support particular computational operations. As a result, the 
remote master control system 300 may identify computa­
tional operations that could be supported at one or more 
flexible datacenters 220 at low costs. 

possible. 
The communication interface 408 can enable the genera-

l'ion station 400 to communicate with other components 
within the arrangement of FIG. 2. As such, the conununi­
cation interface 408 may operate similarly to the couunu­
nication interface 306 of the remote master control system 

60 300 and the communication interface 503 of the flexible 
datacenter 500. FJG. 4 is a block diagram of a generation station 400, 

according to one or more example embodiments. Generation 
station 202 may take the form of generation station 400, or 
may include less than all components in generation station 
400, different components than in generation station 400, 65 

and/or more components than in generation station 400. 171e 
generation station 400 includes power generation equipment 

171e generation station control system 414 may be one or 
more computing systems configured to control various 
aspects of the generation station 400. 

The BTM interface 406 is a module configmed to enable 
the power generatiou equipment 401 to supply BTM power 
to one or more loads and may include multiple components. 
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The arrangement oftbe BTM interface 406 may differ within 
examples based on various factors, such as the number of 
flexible datacenters 220 (or 500) coupled to the generation 
station 400, the proximity of the flexible datacenters 220 (or 
500), and the type of generation station 400, among others. 5 
In some examples, the BTM interface 406 may be config­
ured to enable power delivery to one or more flexible 
datacenters positioned near the generation station 400. Alter­
natively, the BTM interface 406 may also be configured to 
enable power delivery to one or more flexible datacenters 10 

220 (or 500) positioned remotely from the generation station 
400. 

deployed at a location near a source of generation station 
power (e.g., near a wind farm or solar farm). Rapid deploy­
ment may involve positioning the flexible datacenter 500 at 
a target locabon and installing and/or configuring one or 
more racks of computing systems within. 111e racks may 
include wheels to enable swift movement of the compul'iug 
systems. Although the flexible datacenter 500 could theo­
retically be placed anywhere, transmission losses may be 
minimized by locating it proximate to BTM power genera­
tion. 

The physical construcl'ion and layout of the flexible 
datacenter 500 can vary. In some instances, the flexible 
datacenter 500 may utilize a metal container (e.g., a metal 
container 602 shown in FIG. 6A). In general, the flexible 

The grid interface 404 is a module configured to enable 
the power generation equipment 401 to supply power to the 
grid and may include multiple components. As such, the grid 
interface 404 may couple to one or more transmission lines 
(e.g., transmission lines 404a shown in FIG. 2) to enable 
delivery of power lo the grid. 

1s dataceuter 500 may utilize some form of secure weather­
proof housing designed to protect interior components from 
wind, weather, and intrusion. The physical construction and 
layout of example flexible datacenters are further described 

·n le user interface 410 represents an interface that enables 
administrators and/or other entities to communicate with the 20 

generation station 400. As such, the user interface 410 may 
have a configuration that resembles the configuration of the 
user interface 308 shown in FIG. 3. Au operator may utilize 

with respect to FIGS. 6A-6B. 
Within the flexible dataceuter 500, various internal com-

ponents enable the flexible datacenter 500 to utilize power to 
perform some form of operations. The power input system 
502 is a module of tl1e flexible datacenter 500 configured to 
receive external power and input the power to the different the user interface 410 to control or 1uonitor operabons at the 

generation station 400. 
The power transformation equipment 402 represents 

equipment that can be utilized to enable power delivery from 
tl1e power generation equipment 401 to the loads and to 
transmission lines linked to the grid. Example power trans­
formation equipment 402 includes, but is not limited to, 
transformers, inverters, phase converters, and power condi­
tioners. 

FJG. 5 shows a block diagram of a flexible datacenter 500, 
according to one or more example embodiments. flexible 
datacenters 220 may take the form of flexible datacenter 
500, or may include less than all components in flexible 
datacenter 500, different components than in flexible data­
center 500, and/or more components than in flexible data­
center 500. In the example embodiment shown in FIG. 5, the 
flexible datacenter 500 includes a power input system 502, 
a communication interface 503, a datacenter control system 
504, a power distribution system 506, a climate control 
system 508, one or more sets of computing systems 512, and 
a queue system 514. These components are shown con­
nected by a communication bus 528. In other embodiments, 
the configuration of flexible datacenter 500 can <lifter, 
including more or fewer components. Jn addit ion, the com­
ponents withiJ1 flexible <latacenter 500 may be co1ubined or 
further divided into additional components within other 
embodiments. 

The example configuration shown in FIG. 5 represents 
one possible configuration for a flexible datacenter. As such, 
each flexible datacenter may have a different configuration 
when implemented based on a variety of factors that may 
influence its design, such as location and temperature that 
the location, particular uses for the flexible datacenter, 
source of power supplying computing systems within the 
flexible datacenter, design influence from an entity (or 
entities) that implements the flexible datacenter, and space 
available for the flexible datacenter. Thus, the embodiment 
of flexible datacenter 220 shown in FJG. 2 represents one 
possible configuration for a flex ible datacenter out of many 
other possible configurations. 

The flexible datacenter 500 may include a design that 
allows for temporary and/or rapid deployment, setup, and 
start time for supporting computational operations. For 
instance, the flexible datacenter 500 may be rapidly 

2s components via assistance from the power distribution sys­
tem 506. As discussed with respect to FIG. 2, the sources of 
external power feeding a flexible datacenter can vary in both 
quantity and type (e.g., the generation stat ions 202, 400, 
grid-power, energy storage systems). Power input system 

30 502 includes a BTM power input sub-system 522, and may 
additionally include other power input sub-systems (e.g., a 
grid-power input sub-system 524 and/or an energy storage 
input sub-system 526). In some instances, the quantity of 
power iupui sub-systems may depend on the size of the 

35 flexible datacenter and the number and/or type of computing 
systems being powered. In an example embodiment, the 
flexible datacenter may use grid power as the primary power 
supply. 

In some embodiments, t11e power input system 502 may 
40 include some or all of flexible datacenter Power Equipment 

220B. The power input system 502 may be designed to 
obtain power in different fonns (e.g., single phase or three­
phase bellind-the-meter alternating current ("AC") voltage, 
and/or direct current ("DC") voltage). As shown, the power 

45 input system 502 includes a BTM power input sub-system 
522, a grid power input sub-system 524, and an energy input 
sub-system 526. These sub-systems are included to illustrate 
example power input sub-systems that the flexible dataceu­
ter 500 may utilize, but ot11er examples are possible. In 

50 addition, in some instances, these sub-systems may be used 
simultaneously to supply power to components of the flex­
ible datacenter 500. The sub-systems may also be used based 
on available power sources. 

In some in1plementatio11s, the BTM power input sub-
55 system 522 may include one or more AC-to-AC step-down 

transformers used to step down supplied meditm1-voltage 
AC to low voltage AC (e.g., 120V to 600V nominal) used to 
power computing systems 512 and/or other components of 
flexible datacenter 500. The power input system 502 may 

60 also directly receive single-phase low voltage AC from a 
generation station as BTM power, from grid power, or from 
a stored energy system such as energy storage system 218. 
In some implementations, the power input system 502 may 
provide single-phase AC voltage to the datacenter control 

65 system 504 (and/or other components of flexible datacenter 
500) independent of power supplied to computing systems 
512 to enable the datacenter control system 504 to perform 
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management opcnitions for the flexible datacenter 500. For 
instance, the grid power input sub-system 524 may use grid 
power to supply power to the datacenter control system 504 
to ensure that the datacenter control system 504 can perfonn 
control operat ions and communicate with the remote master 
control system 300 (or 262) during situations when BTM 
power is not available. As such, the datacenter control 
system 504 may utilize power received from the power input 
system 502 to remain powered to control the operation of 
flexible datacenter 500, even i:fthe computational operations 
performed by the comput·ing system 512 are powered inter­
mittently. In some instances, the datacenter control system 
504 may switch into a lower power mode to utilize less 
power while still maintaining the ability to perfonu some 
functions. 

The power distribution system 506 may distribute incom­
ing power to the various components of the flexible data ­
center 500. For instance, the power distribution system 506 
may direct power (e.g., single-phase or three-phase AC) to 
one or more components within flexible datacenter 500. In 
some embodiments, the power distribution system 506 may 
include some or all of flexible datacenter Power Equipment 
2208 . 

In some examples, the power input system 502 may 
provide three phases of three-phase AC voltage to the power 
distribution system 506. The power distribution system 506 
may controllably provide a single phase of AC voltage to 
each computing system or groups of computing systems 512 
disposed within the flexible datacenter 500. ·nle datacenter 
control system 504 may controllably select which phase of 
three-phase nominal AC voltage that power distribution 
system 506 provides to each computing system 512 or 
groups of computing systems 512. 1bis is one example 
manner in which the datacenter control system 504 may 
modulate power delivery (and load at the flexible datacenter 
500) by ramping-up flexible dataceuter 500 to fully opera­
tional status, ramping-down flexible datacenter 500 to 
oftline status (where only datacenter control system 504 
remains powered), reducing load by withdrawing power 
delivery from, or reducing power to, one or more of the 
computing systems 512 or groups of the computing systems 
512, or modulating power factor correction for the genera­
tion station 300 (or 202) by controllably adjusting which 
phases of three-phase nominal AC voltage are used by one 
or more of the computing, systems 512 or groups of the 
computing systems 512. The dataceuter control system 504 
may direct power to certain sets of computing systems based 

32 
systems 512 based on various factors, such as BTM power 
availability or an operational directive from a generation 
station 262 or 300 control system, a remote master control 
system 262 or 300, or a grid operator. In some examples, the 

5 dataeenter control system 504 may provide computational 
operations to sets of computing systems 512 and modulate 
power delivery based on priorities assigned to the compu­
tational operations. For instance, an important computa­
tional operation (e.g., based on a deadline for execution 

10 and/or price paid by an entity) may be assigned to a 
particular computing system or set of computing systems 
512 that bas the capacity, computational abilities to support 
the computat ional operation. Ju addition, the datacenter 

15 
control system 504 may also prioritize power delivery to the 
computing system or set of computing systems 512. 

In some example, the datacenter control system 504 may 
forther provide directives to one or more computing systems 
to change operations in some maimer. For instance, the 

20 datacenter control system 504 may cause one or more 
computing systems 512 to operate at a lower or higher 
frequency, change clock cycles, or operate in a different 
power consumption mode (e.g., a low power mode). These 
abilities may vary depending on types of computing systems 

25 512 available at the flexible datacenter 500. As a result, the 
datacenter control system 504 may be configured to analyze 
the computing systems 512 available either on a periodic 
basis ( e.g., during initial set up of the flexible datacenter 
500) or in another manner (e.g., when a new computational 

30 operation is assigned to the flexible datacenter 500). 
TI1e datacenter control system 504 may also implement 

directives received from the remote master control system 
262 or 300. For instance, the remote master control system 

35 262 or 300 may direct the flexible datacenter 500 to switch 
into a low power mode. As a resul t, one or more of the 
computing systems 512 and other components may switch to 
the low power mode in response. 

The datacenter control system 504 may utilize the com-
4o mmlication interface 503 to communicate with the remote 

master control system 262 or 300, other datacenter control 
systems of other datacenters, and other eniities. As such, the 
communicMion interface 503 may include compollents and 
operate similar to the communication interface 306 of the 

45 remote master control system 300 described with respect to 
FIG. 4. 

on computational operations waiting for computational 
resources within the queue system 514. In some embodi­
ments, the flexible datacenter 500 may receive BTM DC so 
power to power the computing, systems 512. 

17w flexible datacenter 500 may also include a climate 
control system 508 to maintain con1puting systems 512 
within a desired operational temperature range. The climate 
control system 508 may include various components, such 
as one or more air intake components, an evaporative 
cooling system, one or more fans, an immersive cooling 
system, an air conditioning or refrigerant cooling syste1u, 
and one or more air outtake components. One of ordinary 
skill in the art will recognize that any suitable heat extraction 
system configured to maintain the operation of computing 
systems 512 within the desired operational temperature 
rauge 1uay be used. 

One of ordinary skill in the art will recognize that a 
voltage level of three-phase AC voltage may vary based on 
an application or design and the type or kind of local power 
generation. As such, a type, kind, or configuration of the 55 
operational AC-to-AC step down transformer (not shown) 
may vary based on the application or design. ln addition, the 
frequency and voltage ]eve! of three-phase AC voltage, 
single-phase AC voltage, and DC voltage may vary based on 
the application or design in accordance with one or more 60 

embodiments. 
As discussed above, the datacenter control system 504 

may perform operations described herein, such as dynami­
cally modulating power delivery to one or more of the 
computing systems 512 disposed within flexible dataceuter 65 
500. For instance, the datacenter control system 504 may 
modulate power delivery to one or more of the computing 

The flexible datacenter 500 may further include au energy 
storage system 510. The energy storage system 510 may 
store energy for subsequent use by computing systems 512 
and other components of flexible datacenter 500. For 
instance, the energy storage system 510 may include a 
battery system. The battery system may be configured to 
convert AC voltage to DC voltage and store power in one or 
more storage cells. In some instances, the battery system 
may include a DC-to-AC inverter configured to convert DC 
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voltage lo AC voltage, and may further include an AC 
phase-converter, to provide AC voltage for use by flexible 
datacenter 500. 

The energy storage system 510 may be config11red to 
serve as a backup source of power for the flexible dataceuter 5 

500. For instance, the energy storage system 510 may 
receive and retain power from a BTM power source at a low 
cost ( or no cost at a ll). This low-cost power can then be used 
by the flexible datacenter 500 al a subsequent point, such as 
when BTM power costs more. Similarly, rl1e energy storage 10 

system 510 may also store energy from other sources (e.g., 
grid power). As such, the energy storage system 510 may be 
configured to use one or more of the sub-systems of the 
power input system 502. 

In some examples, the energy storage ~ystem 510 may be I s 

external to the flexible datacenter 500. For instance, the 
energy storage system 510 may be an external source that 
multiple flexible datacenters utilize for back-up power. 

'Die computiJ1g systems 512 represent various types of 
computing systems con.figured to perform computational 20 

operations. Performance of computational operations 
include a variety of tasks that one or more computing 
systems may perfonn, such as data storage, calculations, 
application processing, parallel processing, data manipula­
tion, cryptocurrency mining, and maintenance of a distrib- 2s 

uted ledger, among others. As shown in FIG. 5, the com­
puting systems 512 may include one or more CPUs 516, one 
or more GPUs 518, and/or one or more Application-Specific 
Integrated Circuits (ASJC's) 520. Each type of computing 
system 512 may be con.figured to perform particular opera- 30 

lions or types of operations. 
Due to different performance features and abilities asso­

ciated with the different types of computing systems, the 
datacenter control system 504 may determine, maintain, 
and/or relay this infonnation about the types and/or abilities 35 

of the computing systems, quantity of each type, and avail­
ability to the remote master control system 262 or 300 on a 
routine basis (e.g., periodically or on-demand). 1l1is way, the 
remote master control system 262 or 300 may have current 
information about the abilities of the computing systems 512 40 

when distributing computational operations for performance 
at one or more flexible datacenters. Particularly, the remote 
master control system 262 or 300 may assign computational 
operations based on various factors, such as the types of 
computing systems available and the type of computing 45 

systems required by each computing operation, the avail­
ability of the computing systems, whether computing sys­
tems can operate in a low power mode, and/or power 
consumption and/or costs associated with operating the 
computing systems, among others. 50 

The quantity and arrangement of these computing systems 
512 may vary within examples. ln some examples, the 
configuration and quantity of computing systems 512 may 
depend on various factors, such as the computational tasks 
that are performed by the flexible datacenter 500. In other 55 

examples, the computing systems 512 may include other 
types of computing systems as well, such as DSPs, SJMDs, 
neural processors, and/or quantum processors. 

As indicated above, the computing systems 512 can 
perform various computational operations, including in dif- 60 

ferent configurations. For instance, each computing system 
may perfonn a particular computational operation unrelated 

34 
con.figuration. This redundant configuration creates a back­
up that prevents losing progress on the computational opera­
tion in situations of a computing failure or intermittent 
operation of one or more computing systems. In addition, 
the computing systems 512 may also perform computational 
operations using a check point system. The check point 
system may enable a first computing system to perform 
operations up to a certain point (e.g., a checkpoint) and 
switch to a second computing system to continue perfom1ing 
the operations from that certain point. The check point 
system may also enable the datacenter control system 504 to 
communicate statuses of computational operations to the 
remote master control system 262 or 300. This can further 
enable the remote master control system 262 300 to transfer 
computational operations between different flexible datacen­
ters allowing computing systems at the different flexible 
datacenters to resume support of computational operations 
based on the check points. 

111e queue system 514 may operate similar to the queue 
system 312 oftbe remote master control system 300 shown 
in FIG. 3. Particularly, the queue system 514 may help store 
and organize computational tasks assigned for performance 
at the flexible datacenter 500. ln some examples, the queue 
system 514 may be part of a distributed queue system such 
that each flexible datacenter in a fleet of flexible datacenter 
includes a queue, and each q11eue system 514 may be able 
to communicate with other queue systems. In addition, the 
remote master control system 262 or 300 may be configured 
to assign computational tasks to the queues located at each 
flexible datacenter (e.g., the queue system 514 of the flexible 
datacenter 500). As such, communication between the 
remote master control system 262 or 300 and the datacenter 
control system 504 aud/or the queue system 514 may allow 
organization of computational operations for the flexible 
datacenter 500 to support. 

FIG. 6A shows another strnctural arrangement for a 
flexible datacenter, according to one or more example 
embodiments. The particular stmctunil arrangement shown 
in FJG. 6A may be implemented at flexible datacenter 500. 
The illustration depicts the flexible datacenter 500 as a 
mobile container 702 equipped with the power input system 
502, the power distribution system 506, the climate control 
system 508, the datacenter control system 504, and the 
computing systems 512 arranged on one or more racks 604. 
These components of flexible datacenter 500 may be 
arranged and organized according to an example strnctmal 
region arrangement. As such, the example illustration rep­
resents one possible configuration for the flexible datacenter 
500, but others are possible within exan1ples. 

As discussed above, the strnctural arrangement of the 
flexible datacenter 500 may depend on various factors, such 
as the ability to maintain temperature within the mobile 
container 602 within a desired temperature range. The 
desired temperature range may depend on the geographical 
location of the mobile container 602 and the type and 
quantity of the computing systems 512 operating within the 
flexible datacenter 500 as well as other possible factors. As 
such, the di:trerent design elements of the mobile container 
602 including the inner contents and positioning of compo­
nents may depend on factors that aim to maxinlize the use 
of space within mobile container 602, lower the amount of 
power required to cool the computing systems 512, and 
make sen1p of the flexible datacenter 500 efficient. For 
instance, a first flexible datacenter positioned in a cooler 

to the operations performed at other computing systems. 
Groups of the computing systems 512 may also be used to 
work together to perform computational operations. 

In some examples, multiple computing systems may 
perform the same computational operation in a redundant 

65 geographic reg-ion may include less cooling equipment than 
a second flexible datacenter positioned in a wanner geo­
graphic region. 
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As shown in FIG. 6A, the mobile container 602 may be 
a storage trailer disposed on permanent or removable wheels 
and configured for rapid deployment. ln other embodiments, 

36 
control system 300 over a networked connection 706 and 
with the datacenter control system 704 over a networked or 
other data connection 708. 

the mobile container 602 may be a storage container (not 
shown) configured for placement on the ground and poten- 5 

tia lly stacked in a vertical or horizontal mauner (not shown). 

As discussed with respect to FIGS. 2 and 3, the remote 
master control system 300 can be one or more computing 
systems located o·ffsite, but connected via a network con­
nection 710 to the datacenter control system 504. The 
remote master control system 300 may provide supervisory 
controls or override control oftbe flexible datacenter 500 or 

In still other embodiments, the mobile container 602 may be 
an inflatable container, a floating container, or any other type 
or kind of container suitable for housing a mobile flexible 
datacenter. As such, the flexible datacenter 500 may be 10 

rapidly deployed on site near a source of mmtilized bebind­
the-meter power generation. And in still other embodiments, 

a fleet of flexible datacenters (not shown). 
The grid operator 702 may be one or more computfog 

systems that are configured to control various aspects of the 
power grid (not independently illustrated) that receives 
power from the generation station. The grid operator 702 
may conlllrnuicate with the generation station control system 
300 over a networked or other data connection 712. 

the flexible datacenter 500 might not include a mobile 
container. For example, the flexible datacenter 500 may be 

15 
siniated within a building or another type of stationary 
environment. 

FIG. 68 shows the computing systems 512 in a straight­
line configuration for installation within the flexible data­
center 500, according to one or more example embodiments. 
As indicated above, the flexible datacenter 500 may include 
a plurality of racks 604, each of which may include one or 
more computing systems 512 disposed therein. As discussed 
above, the power input system 502 may provide three phases 
of AC vollage to the power distribution system 506. In some 
examples, the power distribution system 506 may control­
lably provide a single phase of AC voltage to each comput-
ing system 512 or group of computing systems 512 disposed 
within the flexible datacen1er 500. As shown in FIG. 68, for 
purposes of illustration only, eighteen total racks 604 are 
divided into a first group of six racks 606, a second group of 

The datacenter control system 504 may mouitor BTM 
power conditions at the generation station and deterruine 
when a datacenter ramp-up condition is met. The BTM 

20 power availability may include one or more of excess local 
power generation, excess local power generation that the 
grid cannot accept, local power generation that is subject to 
economic curtailment, local power generation that is subject 
to reliability curtailment, local power generation that is 

2s subject to power factor correction, conditions where the cost 
for power is economically viable (e.g., low cost to obtain 
power), low priced power, siniations where local power 
generation is prohibitively low, start up situations, transient 
situations, or testing situations where there is an economic 

30 advantage to using locally generated behind-the-meter 
power generation, specifically power available at little to no 
cost and with no associated transmission or distribution 
losses or costs. For example, a datacenter control system 
may analyze foture workload and near term weather condi-

six racks 608, and a third group of six racks 610, where each 
rack contains eighteen computing systems 512. The power 
distribution system (506 of FIG. 5) may, for example, 
provide a first phase of three-phase AC voltage to the first 
group of six racks 606, a second phase of three-phase AC 
voltage to the second group of six racks 608, and a third 
phase of three-phase AC voltage to the third group of six 
racks 610. In other embodiments, the quantity of racks and 40 

35 tions at the flexible datacenter. 
In some instances, the datacenter ramp-up condition may 

be met if there is sufficient behind-the-meter power avail­
ability and there is no operational directive from the gen­
eration station control system 414, the remote master control 
system 300, or the grid operator 702 to go ofiline or reduce 
power. As such, the datacenter control system 504 may computing systems can vary. 

FIG. 7 shows a control distribution system 700 of the 
flexible datacenter 500 according to one or more example 
embodiments. The system 700 includes a grid operator 702, 

enable 7 14 the power input system 502 to provide power to 
the power distribution system 506 to power the computing 
systems 512 or a subset thereof. 

a generation station control system 216, a remote master 45 

control system 300, and a flexible datacenter 500. As such, 
The datacenter control system 504 may optionally direct 

one or more computing systems 512 to perfonn predeter­
mined computational operations (e.g., distributed computing 
processes). For example, if the one or more computing 
systems 512 are configmed to perform blockchain hashing 

the system 700 represents one example configuration for 
controlling operations of the flexible datacenter 500, but 
other configurations may include more or fewer components 
in other arrangements. 

The datacenter control system 504 may independently or 
cooperatively with one or more of the generation station 
control system 414, the remote master control system 300, 
and/or the grid operator 702 modulate power al the flexible 
datacenter 500. During operations. the power delivery to the 
flexible datacenter 500 may be dyna1nically adjusted based 
on condit'ions or operat'ional rurectives. The conrutions may 
correspond to economic conditions (e.g., cost for power, 
aspects of computational operations to be performed), 
power-related conditions (e.g., availability of the power, the 
sources offering power), demand response, and/or weather­
related conditions, among others. 

The generation station control system 414 may be one or 
more computing systems configured to control various 
aspects of a generation station (not independently illustrated, 
e.g., 216 or 400). As such, the generation station control 
system 414 may communicate with the remote master 

50 operations, the datacenter control system 504 may direct 
them to perform blockchain hashing operations for a specific 
blockchain application, such as, for example, Bitcoin, Lite­
coin, or Ethereum. Alternatively, one or more computing 
systems 512 may be configured to perform high-throughput 

55 computing operations ancVor high perfonnance computing 
operations. 

171e remote master control system 300 may specify to the 
datacenter control system 504 what sufficient behind-the­
meter power availability constin1tes, or the datacenter con-

60 trol system 504 may be programmed with a predetermined 
preference or cr.iteria on which to make the detenuination 
independently. For example, in certain circumstances, suf­
ficient behind-the-meter power availability may be Jess than 
that required to folly power the entire flexible datacenter 

65 500. In such circumstances, the datacenter control system 
504 may provide power to only a subset of computing 
systems, or operate the plurality of computing systems in a 
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systems by reducing their operating frequency or forcing 
them into a lower power mode through a network directive. 

Similarly, the flexible datacenter 500 may ramp up power 
consumption based on various conditions. For instance, the 

lower power mode, that is within the sufficient, but less than 
full, range of power that is available. In addition, the 
computing systems 512 may adjust operational frequency, 
such as performing more or less processes during a given 
duration. The computing systems 512 may also adjust inter­
nal clocks via over-clocking or tmder-clock.ing when per­
forming operations. 

5 datacenter control system 504 may determine, or the gen­
eration control system 414, the remote 1uaster control sys­
tem 300, or the grid operator 702 may communicate, that a 
change in local conditions may result in greater power 
generation, availability, or economic feasibility. IJ1 such 

While the flexible datacenter 500 is online and opera­
tional, a datacenter ramp-down condition may be met when 
there is insufficient or anticipated to be insufficient, behind­
the-meter power availability or there is an operational direc­
tive from the generation station control system 414, the 
remote master control system 300, or the grid operator 702. 
The datacenter control system 504 may monitor and deter-

15 
mine when there is insufficient, or anticipated to be insuf­
ficient, behind-the-meter power availability. As noted above, 
sufficiency may be specified by the remote master control 
system 300 or the datacenier control system 504 may be 
programmed with a predetennined preference or criteria on 20 

which to make the determination independently. 

10 situations, the datacenter control system 504 may take steps 
to increase power consumption by the flexible daracenter 
500. 

An operational directive may be based on current dis­
patch-ability, forward looking forecasts for when bebind­
the-meter power is, or is expected to be, available, economic 
considerations, reliability considerations, operntional coo- 2s 

siderations, or the discretion of the generation station control 
system 414, the remote master control system 300, or the 
grid operator 702. For example, the generation station 
control system 414, the remote master control system 300, 
or the grid operator 702 may issue an operational directive 30 

to flexible datacenter 500 to go ofiline and power down. 
When the datacenter ramp-down condition is met, the data­
center control system 504 may disable power del ivery 10 the 
plurality of computing systems (e.g., 512). The datacenter 
control system 504 may disable 714 the power input system 35 

502 from providing power (e.g., three-phase nominal AC 
voltage) to the power distribution system 506 to power down 
the computing systems 512 wl1ile the datacenter control 
system 504 remains powered aud is capable of relttrning 
service to operating mode at the flexible datacenter 500 40 

when behind-the-meter power becomes available again. 
While the flexib.le datacenter 500 is online and opera­

tional, changed conditions or an operational directive may 
cause tbe datacenter control system 504 10 modulate power 
consumption by the flexible datacenter 500. The datacenter 45 

control system 504 may detennine, or the generation station 
control system 414, the remote master control system 300, 
or the grid operator 702 may communicate, that a change in 
local conditions may result in less power generation, avail­
ability, or economic feasibility. than would be necessary to so 
folly power the flexible datacenter 500. ln such situations, 
the datacenter control system 504 may take steps to reduce 

Alternatively, the generation station control system 414, 
the remote master control system 300, or the grid operator 
702, may issue an operational directive to increase power 
consumption for any reason, the cause of which may be 
unknown. ln response, the datacenter control system 504 
may dynamically increase power delivery to one or more 
computing systems 512 (or operations at the computing 
systems 512) to meet the dictate. For instance, one or more 
computing systems 512 may transition into a higher power 
mode, which may involve increasing power consumption 
and/or operation frequency. 

One of ordinary skill in the art will recognize that data­
center control system 504 may be configured to have a 
number of different configurations, such as a number or type 
or kind of the computing systems 512 that may be powered, 
and in what operating mode, that correspond to a number of 
di.flerent ranges of sufficient and available behind-the-meter 
power. As such, the datacenter control system 504 may 
modulate power delivery over a variety of ranges of su.ffi-
cient and available um1tilized behind-the-meter power avail­
ability. 

FIG. 8 shows a control distribution system 800 of a fleet 
of flexible datacenters according to one or more example 
embodiments. The control distribution system 800 of the 
flexible datacenter 500 shown and described with respect to 
FIG. 7 may be extended to a fleet of flexible datacenters as 
illustrated in FIG. 8. For example, a first geueration station 
(not independently illustrated), such as a wind fann, may 
include a first plurality of flexible datacenters 802, which 
may be collocated or distributed across the generation 
station. A second generation station (not independently 
illustrated), such as another wind fann or a solar farm, may 
include a second plurality of flexible datacenters 804, which 
may be collocated or distributed across the generation 
station. One of ordinary skill in the art will recognize that the 
nwuber of flexible datacenters deployed at a given station 
and the number of stations within the fleet may vary based 
on an application or design in accordance with one or more 
example embodiments. 

171e remote master control system 300 may provide 
dir<;.,ctive to datacenter control systems of the fleet of flexible 
datacenters in a similar manner to that shown and described 

or stop power consmnption by the flexible dataceuter 500 
(other than that required to maintain operation of datacenter 
control system 504). 

Altematively, the generation station control system 414, 
55 with respect to FIG. 7, with the added flexibility to make 

high level decisions with respect to fleet that may be 
counterintuitive to a given station. The remote master con­
trol system 300 1uay make d<;.-cisions regarding the issuance 

the remote master control system 300, or the grid operator 
702, may issue an operational directive to reduce power 
consl1111ption for any reason, the cause of which may be 
unknown. ln response, the datacenter control system 504 60 

may dynamically reduce or withdraw power delivery to one 
or more computing systems 512 to meet the dictate. The 
datacenter control system 504 may controllably provide 
three-phase nominal AC voltage to a smaller subset of 
computing systems (e.g .. 512) to reduce power consump- 65 

tion. 111e daracenter control system 504 may dynamically 
reduce the power consumption of one or more computing 

of operational directives to a given generation station based 
on, for example, the status of each generation station where 
flexible datacenters are deployed, the workload distributed 
across fleet, and the expected computational demand 
required for one or both of the expected workload and 
predicted power availability. In addition, the remote master 
control system 300 may shift workloads from the first 
plurality of flexible datacenters 802 to the SC-'Cond plurality 
of flexible datacenters 804 for any reason, including, for 

Case: 23-1922      Document: 32-2     Page: 143     Filed: 12/20/2023



Case 1:21-cv-00534-MN   Document 19-1   Filed 05/24/21   Page 39 of 50 PageID #: 504

Appx678

US 10,608,433 Bl 
39 40 

able), type of computational operat ions available, estimated 
cost to perform the computational operations at the flexible 
datacenter 500, cost for power, cost for power relative to cost 
for grid power, and instmctions from other components 

example, a loss ofBTM power availability at one gener<1tion 
station and the availability of BTM power at another gen­
eration station. As such, the remote master control system 
300 may communicate with the generation station control 
systems 806A, 8068 to obtain infonuation that can be used 
to organize and distribute computational operations to the 
fleets of flexible datacenters 802, 804. 

5 within the system, among others. The datacentcr control 
system 504 may analyze one or more of the factors when 
determining whether to obtain a new set of computational 
operations for the computing systems 512 to perform. In 
such a configuration, the datacenter control system 504 

IO manages the activity of the flexible datacenter 500, includ­
ing detennining when to acquire new sets of computational 
operdtions when capacity among the computing systems 512 
permit. 

FIG. 9 shows a queue distribution arrangement for a 
traditional datacenter 902 and a flexible datacenter 500, 
according to one or more example embodiments. The 
arrangement of FlG. 9 includes a flexible datacenter 500, a 
traditional datacenter 902, a queue system 312, a set of 
communication links 916, 918, 920A. 920B, and the remote 
master control system 300. The arrangement of FIG. 9 
represents au example co11figuratiou scheme that can be used I s 

to distribute computing operations using a queue system 312 
between the traditional datacenrer 902 and one or more 
flexible datacenters. In other examples, the arrangement of 
FIG. 9 may include 1uore or fewer components in other 
potential configurations. For instance, the arrangement of 20 

FIG. 9 may not include the queue system 312 or may include 
routes that bypass the queue system 312. 

The arrangement of FIG. 9 may enable computational 
operations requested to be performed by entities (e.g., C0l)l­
pauies). As such, the arrangement of FIG. 9 may use tbe 2s 

queue system 312 to organize incoming computational 
operations requests to enable efficient distribution to the 
flexible dataccnter 500 and the critical traditional datacenter 
902. Particularly, the arrangement of FIG. 9 may use the 
queue system 312 to organize sets of computational opera- 30 

tions thereby increasing the speed of distribution and per­
formance of the different computational operations among 
datacenters. As a result, the use of the queue system 312 may 
reduce time to complete operations and reduce costs. 

In some examples, one or more components, such as the 35 

datacenter control system 504, the remote master control 
system 300, the queue system 312, or the control system 
936, may be configured to identify situations that may arise 
wbere using the flexib le datacenter 500 can reduce costs or 
increase productivity of the system, as compared to using the 40 

traditional datacenter 902 for computational operations. For 
example, a component within the arrangement of FIG. 9 
may identify when using behind-the-meter power to power 
the computing systems 512 within tbe flexible datacenter 
500 is at a lower cost compared to using the computing 45 
systems 934 within the traditional datacenter 902 that are 
powered by grid power. Additionally, a component in the 
arrangement of FJG. 9 may be co11figured to detenuine 
sin1ations when ofiloading computational operations from 
the traditional datacenter 902 indirectly (i.e., via the queue so 
system 312) or directly (i.e., bypassing the queue system 
312) to the flexible datacenter 500 can increase the perfor­
mance allotted to the computational operations requested by 

In other examples, a component (e.g., the remote master 
control system 300) with.in the system may assign or dis­
tribute one or more sets of computational operations orga­
nized by the queue system 312 to the flexible datacenter 500. 
For example. the remote master control system 300 may 
manage tbe queue system 312, including the distribution of 
computational operations organized by the queue system 
312 to the flexible datacenter 500 and d1e traditional data­
center 902. TI1e remote master control system 300 may 
utilize to infomiation described with respect to the Figures 
above to detennine when 10 assign computational operations 
to the flexible data.center 500. 

The traditional datacenter 902 may include a power input 
system 930, a power distribution system 932, a datacenter 
control system 936, and a set of computing systems 934. The 
power input system 930 may be configured to receive power 
from a power grid and distribute the power to the computing 
systems 934 via the power distribution system 932. The 
datacenter control system 936 may monitor activity of the 
computing systems 934 and obtain col)lputational operations 
to perfonn from the queue system 312. The datacenter 
control system 936 may analyze various factors prior to 
requesting or accessing a set of computational operations or 
an i11dication of the computational operations for the com­
puting systems 934 to perform. A component (e.g., the 
remote master control system 300) within the arrangement 
of FIG. 9 may assign or distribute one or more sets of 
computational operations organized by the queue system 
312 to the traditional datacenter 902. 

Tbe communication link 916 represents one or more links 
that may serve to connect the flexible datacenter 500, the 
traditional datacenter 902, and other components within the 
system (e.g., the remote master control system 300, the 
queue system 312-connections not shown). In particular, 
the communication link 916 may enable direct or indirect 
communication between the flexible datacenter 500 and the 
traditional datacenter 902. The type of communication link 
916 may depend on the locations of the flexible datacenter 
500 and the traditional datacenter 902. Within embodiments, 
different types of communication links can be used, includ-an entity (e.g., reduce the time required to complete time­

sensitive computational operations). 
b1 some examples, the datacenter control system 504 may 

monitor activity of the computing systems 512 within the 
flexible datacenter 500 and use the respective activity levels 

55 ing but not limited to WAN connectivity, cloud-based con­
nectivity, and wired and wireless communication links. 

to determine when to obtain computational operations from 
the queue system 312. For instance, the datacenter control 60 

system 504 may analyze various factors prior to requesting 
or accessing a set of computational operations or an indi­
cation of the computational operations for the computing 
systems 512 to perform. The various factors may include 
power availability at the flexible datacenter 500 (e.g., either 65 

stored or from a BTM source), availability of the computing 
systems 512 (e.g., percentage of computing systems avail-

171e queue system 312 represents an abstract data type 
capable of organizing computational operation requests 
received from entities. As each request for computational 
operations are received, the queue system 312 may organize 
the request in some ma1U1er for subsequent distribution to a 
datacenter. Different types of queues can make up the queue 
system 312 within embodiments. The queue system 312 may 
be a centralized queue th.at organizes all requests for com­
putational operations. As a centralized queue, all incoming 
requests for computational operations may be organized by 
the centralized queue. 
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In other examples, the queue system 312 may be distrib­
uted consisting of multiple queue sub-systems. In the dis­
tributed configuration, the queue system 312 may use mul­
tiple queue sub-systems to organize different sets of 
computational operations. Each queue sub-system may be 5 

used to organize computational operations based on various 
factors, such as according to deadlines for completing each 
set of computational operations, locations of enterprises 
submitting the computational operations, economic value 
associated with the completion of computational operations, 10 

and quantity of computing resources required for perfonuing 
each set of computational operations. For instance, a first 
queue sub-system may organize sets of non-intensive com­
putational operations and a second queue sub-system may 
organize sets of intensive computational operations. In some 1s 

examples, the queue system 312 may include queue sub­
systems located at each datacenter. Iltis way, each datacen-
ter (e.g .. via a datacenter control system) may organize 
computational operations obtained at the datacenter until 
computing systems arc able to start executing the compu- 20 

tational operations. In some examples, the queue system 312 
may move computational operations between different com­
puting systems or different datacenters in real-time. 

Within the arrangement of FJG. 9, the queue system 312 
is shown connected to the remote master control system 300 2s 

via the communication link 918. In addition, the queue 
system 312 is also shown connected to the flexible datacen-
tcr via the comnnmication 920A and to the tmditional 
datacenter 902 via the cou1.01unication link 920B. The com­
mmtication links 918, 920A, 920B may be similar to the 30 

commm1ication link 916 and can be various types of com­
nrnnication links witltin examples. 

The queue system 312 may include a computing system 
configurt,xl to organize and maintain queues withiu the queue 
system 312. ln another example, one or more other compo- 35 

nents of the system may maintain and support queues within 
the queue system 312. For instance, the remote master 
control system 300 may maintain and support the queue 
system 312. In other examples, multiple components may 
maintain and support the queue system 312 in a distributed 40 

manner, such as a blockchain configuration. 
In some embodiments, the remote master control system 

300 may serve as an intem1ediary that facilitates all com­
munication between flexible datacenter 500 and the tradi­
tional datacenter 902. Particularly, the traditional datacenter 45 

902 or the J-lexible datacenter 500 ntight need to transntit 
communications to the remote master control system 300 in 
order to corummticate with the other datacenter. As also 
shown, the remote master control system 300 may connect 

42 
oflloadcd computational operations until a flexible datacen­
ter (e.g., the flexible datacenter 500) is available to perform 
them. 1ne flexible datacenter 500 co11sumes behind-the-
meter power without transmission or distribution costs, 
which lowers the costs associated with perfonning compu­
tational operations originally assigned to the traditional 
datacenter 902. The remote master control system 300 may 
further communicate with the flexible datacenter 500 via 
communication link 922 and the traditional datacenter 902 
via the communication link 924. 

FJG. JOA shows method 1000 of dynamic power con­
sumption at a flexible datacenter using behind-tl1e-meter 
power according to one or more example embodiments. 
Other example methods may be used to manipulate the 
power delivery to one or more flexible datacenters. 

In step 1010, the datacenter control system, the remote 
master control system, or another computing system may 
monitor behind-the-meter power availability. Jn some 
embodiments, mon.itoring may include receiving in.fonna­
tion or an operational directive from the generation station 
control system or the grid operator corresponding to behind-
the-meter power availability. 

In step 1020, the datacenter control system or the remote 
master control system 300 ruay determine when a datacenter 
rn.mp-up condition is met. IJ1 some embodiments, the data­
center ramp-up condition may be met when there is suffi-
cient behind-the-meter power availability and there is no 
operational directive from the generation station to go oflline 
or reduce power. 

In step 1030, the datacenter comrol system may enable 
behind-the-meter power delivery to one or more computing 
systems. In some instances, the remote mater control system 
may directly enable BTM power delivery to computing 
systems within the flexible system without instructing the 
datacenter control system. 

In step 1040, once ramped-up, the datacenter control 
system or the remote master control system may direct one 
or more computing sy~tems to perfonn predetermined com­
putational operations. ln some embodiments, the predeter­
mined computational operations may include the execution 
of one or more dist.ributed computing processes, parallel 
processes, and/or hashing fimctions, among other types of 
processes. 

While operational, the datacenter control system, the 
remote master control system, or another computing system 
may receive an operational directive to modulate power 
constUnplion. Jn some embodiments, the operational direc­
tive may be a directive to reduce power consumption. 1n 
such embodiments, the datacenter control system or the 

to the queue system 312 via the communication link 918. 
Computational operations may be distributed between the 
queue system 312 and the remote master control system 300 
via the conunui1icatio11 link 918. The computational opera­
tions may be transferred in real-time and mid-performance 
from one datacenter to another (e.g., from the traditional 
datacenter 902 10 the flexible datacenter 500). ln addition, 
the remote master control system 300 may manage the 
queue system 312, including providing resources to support 
queues within the queue system 312. 

50 remote master control system may dynamically reduce 
power delivery to one or more computing systems or 
dynamically reduce power consumption of one or more 
computing systems. In other embodiments, the operational 
directive may be a directive to provide a power factor 

As a result, the remote master control system 300 may 
offioad some or all oftbe computational operations assigned 
lo the tradit ional datacenter 902 to the flexible datacenter 
500. This way, the flexible datacenter 500 can reduce overall 
computational costs by using the behind-the-meter power to 
provide computational resources to assist traditional data­
center 902. 111e remote master control system 300 may use 
the queue system 312 to temporarily store and organize the 

55 correction factor. ln such embodiments. the datacenter con­
trol system or the remote master control system may 
dynamically adjust power delivery to one or more comput­
ing systems to achieve a desired power factor correction 
factor. In still other embodiments, the operational directive 

60 may be a directive to go ofiline or power down. ln such 
embodiments, the datacenter control system niay disable 
power delivery to one or more computing systems. 

FIG. 10B shows method 1050 of dynamic power delivery 
to a flexible datacenter using beltind-the-meter power 

65 according to one or more embodiments. In step 1060, the 
datacenter control system or the remote master control 
system may monitor behind-the-meter power availability. ln 
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certain embodiments, monitoring may include receiving 
information or an operational directive from the generation 
station control system or the grid operator corresponding to 
behind-the-meter power availability. 

In step 1070, the datacenter control system or the remote 
master control system may detennine when a datacenter 
ramp-down condition is met. ln certain embodiments, the 
datacenter ramp-down condition may be met when there is 
insufficient behind-the-meter power availability or antici­
pated to be insufficient behind-the-meter power availability 
or there is an operational directive from the generation 
station to go oflline or reduce power. 

In step 1080, the datacenter control system may disable 
behind-the-meter power delivery to one or more computing 
systems. In step 1090, once ramped-down, the datacenter 
control system remains powered and in co1Il1llunication with 
the remote master control system so that it may dynamically 
power the flexible datacenter when conditions change. 

One of ordinary skill in the art will recognize that a 
datacenter control system may dynamically modulate power 
delivery to one or more computing systems of a flexible 
datacenter based on behind-the-meter power availability or 
an operational directive. 111e flexible dataceuter may tran­
sition between a fully powered down state (while the data­
center control system remains powered), a fully powered up 
state, and various imermediate states in between. In addi­
tion, flexible datacenter may have a blackout state, where all 
power consumptiou, including that of the dataccnter control 
system is halted. However. once the flexible datacenter 
enters the blackout state, it will have to be manuaJJy 
rebooted to restore power to datacenter control system. 
Generation station conditions or operational directives may 
cause flexible dataccuter to ramp-up, reduce power con­
sumption, change power factor, or ramp-down. 

FIG. 11 illustrates a block diagram of a system for 
implemeutiug control strategies based on a power option 
agreement, according to one or more embodiments. 111e 
system 1100 represents an example arrangement that 
includes a control system (e.g., the remote master control 
system 262), a load (e.g., one or more of the datacenters 
1102, 1104, and 1106), and a power entity 1140, which may 
establish and operate in accordance with a power option 
agreement. Additional arraugements are possible within 
examples. 

In general, a power option agreement is an agreement 
between a power entity 1140 associated with the delivery of 
power to a load (e.g., a grid operator, power generation 
station, or local control station) and the load ( e.g., the 
datacenters 1102-1106). As part of the power option agree­
ment, the load (e.g., load operator, contracting agent for the 
load, semi-automated control system associated with the 
load, and/or automated control system associated with the 
load) provides the power entity 1140 with the right, but not 
obligation, to reduce the amount of power delivered ( e.g., 
grid power) to tbe load up to an agreed amount of power 
during an agreed upon time interval. In order to provide the 
power entity 1140 with this option, the load needs to be 
using at least the amount of power subject to the option (e.g., 

44 
at a reduced price and/or monetary payment if the option is 
exercised by the power entity). 

The power option agreement may be used by the power 
entity 1140 to reserve the right to reduce the amount of grid 

5 power delivered to the load during a set time frame (e.g .. the 
next 24 hours). For instance, the power entity 1140 may 
exercise a predefined power option to reduce the amount of 
grid power delivered to the load during a time when the grid 
power may be better redirected to other loads coupJc,-d to the 

10 power grid. As such, the power entity 1140 may exercise 
power option agreements to balance loads coupled to the 
power grid. In some embodiments, a power option agree­
ment may also specify other parameters, such as costs 
associated with different levels of power consumption and/ 

1s or maximum power thresholds for the load to operate 
according to. 

To illustrate an example, a power option agreement may 
specify that a load (e.g., the datacenters 1102-1106) is 
required to use at least 10 MW or more at all times during 

20 the next 12 hours. ·nrns, the minimum power threshold 
according to the power option agreement is 10 MW and this 
minimum power threshold extends across the time interval 
of the next 12 hours. ln order to comply with the agreement, 
the load must subsequently operate using 10 MW or more 

2s power at all times during the next 12 hours. This way, tlJe 
load can acco1Il1llodate a situation where the power entity 
1140 exercises the option. Particularly, exercising the option 
may trigger tbe load to reduce the amount of power it 
consmnes by au amOLUJt up to LO MW at any point during the 

30 12 hour interval. By establishing this power option agree­
ment, the power entity 1140 can manipulate the amount of 
power consumed at the load during the next 12 hours by up 
to 10 MW if power needs to be redirected to another load or 
a reduction in power consumption is needed for other 

35 reasons. 
In the example arrangement of the system 1100 shown in 

FIG. 11, one or more of the datacenters (e.g., the flexible 
datacenters 1102, 1104, and the traditional dataceoter 1106) 
may operate as the load that is subject to a power option 

40 agreement. As the load that is subject to the power option 
agreement, the datacenters 1102-1106 may execute control 
instnictions in accordance with power target consumption 
targets that meet or exceed the minimum power thresholds 

45 

based on tbe power option agreement. 
As shown in FIG. 11, each datacenter 1102-1106 may 

include a set of computing systems configured to perform 
computational operations using power from one or more 
power sources (e.g., BTM power, grid power, and/or grid 
power subject to a power option agreement). In particular, 

50 the flexible datacenter 1102 includes computing systems 
1108 arranged into a first set 1114A, a second set 1114B, and 
a third set J114C, the nexible datacenter 1104 includes 
computing systems 1110 arranged into a first set 1116A, a 
second set 1116B, and a third set 1118B, and the traditional 

55 datacenter 1106 includes computing systems 1112 arranged 
into a first set 1J18A, a second set 1118B, aod a tbird set 
1118C. Each set of computing systems may include various 
types of computing systems that can operate in one or more 
modes. 

a minimum power threshold). For instance. the load may 60 

agree to use at least I MW of grid power at all times during 
The different sets of computing systems as well as the 

multiple datacenters are included in FlG. 11 for illustration 
purposes. In particular, the variety of computing systems 
represent different configurations that a load may take while 
operating in accordance with a power option agreement, and 

a specified 24-hour time interval to provide the power entity 
1140 with the option of being able to reduce the amount of 
power delivered to the load by any amount up to 1 MW at 
any point during the specified 24-hour time interval. The 
load may grant the power entity 1140 with this option in 
exchange for a monetary consideration (e.g., receive power 

65 each coufiguration (as detailed herein) may include ramping 
up or down power consumption and transferring and per­
forming computational operations between sets of comput-
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ing systems aod/or datacente.rs. 1n other examples, the load 
that is subject to a power option agreement may truce on 
other configurations (e.g., a single datacenter 1102-1106, 
and/or a single set of computing systems). 

T11e remote master control system 262 may serve as a 5 
control system that can determ.ine performance strategies 
and provide control instrnctions to the load (e.g., one or 
more of the datacenters 1102-1106). In particular. the remote 
master control system 262 can 1uonitor cond.itions iu concert 
with the 111i1umum power thresholds aud time intervals (e.g., 10 

power option data) set forth iu, and/or derived from, oue or 
more power option agreements to determine performance 
strategies that can enable the load to meet the expectations 
oft he power option agreemeut(s) while also efficieutly using 
power to accomplish computational operations. In some 1s 

instances, the remote master control system 262 may also be 
subject to the power option agreement and may adjust its 
own power consumption based on the power option agree­
ment (e.g., ramp up or down power consumption based on 
the defined minimum power thresholds during time inter- 20 

vals). 
To establish a power option agreement, the remote master 

control system 262 (or another computing system) may 
communicate with the power entity 1140. For instance, the 
remote master control system 262 may provide a request 2s 

(e.g., a signal and/or a bid) to the power entity 1140 and 
receive the terms of one or more power option agreements, 
or power option data related to power option agreements 
(e.g., data such as min.irnwu power thresholds and time 
intervals, but not alJ terms contained with.in a potential 30 

power option agreement) in response. In some examples, the 
remote master control system 262 may evaluate one or more 
conditions prior to establislu11g a power option agreement to 
ensure that the conditions could enable the load (e.g., the 
datacenters 1102-1106) to operate in accordance with the 35 

power option agreement. For instance, the remote master 
control system 262 may check the quantity and deadlines 
associated with computational operations assigned to spe­
cific datacenters prior to establishing specific datacenrers as 
a load subject to a power option agreement. In some cases, 40 

multiple power option agreements may be established. For 
example, each datacenter 1102-1106 may be subject to a 
diJfereot power option agreement, which may resu1t io the 
remote master control system 262 managing the power 
consumption at each of the datacenters 1102-1106 differ- 45 

ently. 
Within the system ll00 shown in FIG. JI, the power 

entity 11 40 may represent any type of power entity associ­
ated with the delivery of power to the load that is subject to 
a power option agreement. For instance, the power entity 50 

1140 may be a local station control system, a grid operator, 

46 
the datacenters 1102-1106. 1n particular, the power opl"ion 
data may specify the m.inimum power direshold or thresh­
olds associated with one or more time i11tervals for the load 
to operate at in accordance with based on the power option 
agr1:.-emenl. The power option data may also specify other 
constraints that the load should operate in accordance with. 

In some examples, the power option data may also illclude 
a11 ind.ication of a monetary penalty that would be imposed 
upon the load for failure to operate as agreed upon for the 
power option agreement. ln addit ion, the power option data 
may also include an indication of a monetary benefit pro-
vided to the load operating at power consumption levels that 
are in accordance with a power option agreement. For 
instance, monetary benefits could include reduced prices for 
power, cred.its for power, and/or monetary payments. ln 
add.ition, the power option data may include further con-
straillts upon power use, such as one or more maximum 
power thresholds and corresponding time illtervals for the 
maximum power thresholds. 

ln some embodimems, the power entity 1140 may corre­
spond to a qualified scheduling entity (QSE). A QSE may 
submit bids and offers on behalf of resource entities (REs) 
or load serving entities (LSEs), such as retail electric pro­
viders (REPs). QSEs may submit offers to sell and/or bids to 
buy power (energy) in the Day-Ahead Market (e.g., the next 
24 hours) and the Real-Ti111e Market. As such, the remote 
master control system 262 or another computing system may 
couuuunicate with one or more QSEs to engage and control 
one or more loads in accordance with one or more power 
option agreements. 

In some examples, a power option agreement may take 
the form of a fixed duration power option agreement 1144. 
The fixed duration power option agreement 11 44 may 
specify a set of n1inimw11 power tliresholds and a set of time 
intervals in advance for an upcoming fixed duration of tin1e 
covered by the agreement. Each minimum power threshold 
in the set of m.inimum power thresholds may be associated 
with a time interval in the set oftirue intervals. Examples of 
such association are provided iu FJG. 12. The fixed duration 
power option agreement may be established in advanced of 
the time period covered by the set of time intervals to enable 
the remote master control system 262 to prepare perfor­
mance strategies for the load (e.g., the datacenter(s)) asso­
ciated with the power option agreement. Thus, the remote 
master control system 262 may evaluate the fixed duration 
power option and other monitored conditions to determine 
perfonnance strategies for a set of computing systems (e.g., 
one or more datacenters) during the different intervals that 
satisfy the min.imum power thresholds. 

In other examples, a power option agreement may take the 
form of a dynamic power option agreement 1146. For a 
dynamic power option agreement 1146, minimum power 
thresholds may be provided to the remote niaster control 
system 262 i11 real-time (or near real-time). For instance, a 
dynam.ic power option agreement may specify that the 
power entity 1140 may provide adjustments to minimum 
power thresholds and corresponding time intervals in real­
time to die remote master control system 262. For example, 
a dynamic power option agreement may provide power 

or a power generation source. As such, the power entity 1140 
may establish power option agreements with the loads via 
COl11111lU1ication with the loads and/or the remote master 
control system 262. For example, the power entity 1140 may 55 

obtain and accept a bid from a load trying to engage in a 
power option agreement with the power entity J140. The 
power entity 1140 is shown with a power option module 
1142, wh.ich may be used to establish power option agree­
ments (e.g., fixed-duration 1144 and/or dynamic 1146). 60 option data that specifies a minimum power threshold for 

immed.iate adjustments (e.g., for t11e next hour). Once a power option agreement is established, the remote 
master control system 262 may obtain power option data 
from the power entity 1140 (or another source) that specifies 
the power and time expectations of the power entity 1140. 
As shown in FIG. 11, the power entity 1140 includes a power 65 

option module 1142, which may be used to provide power 
option data to the remote master control system 262 and/or 

In an embodiment, a dynamic power option agreement 
1146 may involve repeat commun.ication between the 
remote master control system 262 and the power entity 1140. 
Particularly, the power entity 1140 may provide signals to 
tbe remote master control system 262 that request power 
cons1u11ption adjustments to be initiated at one or more 
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datacenters by the remote 1uaster control system 262 over 
short time intervals, such as across minutes or seconds. For 
example, the power entity 1140 may co=unicate to the 
remote master control system 262 to ramp power consump­
tion down to a particular level within the next 5 minutes. As 
a result, the remote master control system 262 may provide 
instructions to one or more datacenters to ramp down power 
consumption using a linear ramp over the next 5 minutes to 
meet the particular level specified by the power entity 1140. 
Tl1e remote master control system 262 may monitor the 
linear ramp down of power consumption and increase or 
decrease the rate that the datacenter(s) ramp down power use 
based on projections and updates received from the power 
entity 1140. As a result, although the ramp down of power 
consumption may initially be performed in a linear manner 
to meet a power target threshold, the remote master control 
system 262 may adjust the rate of power consumption 
decrease based on updates from the power entity 1140. For 
example, 25 percent of the overall power consumption ramp 
down may occur during a first period (e.g., 4 minutes 30 
seconds) of the 5 minutes and the remaining 75 percent of 
the overall power consumption ramp down may occur 
during the remaining period of the 5 minutes (e.g., the final 
30 seconds). 111e exaruple percentages are included for 
illustration purposes and can vary withjn examples bast--d on 
various parameters, such as additional communication (e.g., 
adjustments) provided by the power entity 1140. 

In further examples, a power option agreement may 
operate similarly to both a fixed-duration 1144 and a 
dynamic power option agreement 1146. Particularly, power 
option data specifying minimum power thresholds and cor­
responding time intervals may be provided in advance for 
the entire fixed-duration of time ( e.g., the uext 24 hours). 
Additional power option data may then be subsequently 
provided enabling the remote master control system 262 to 
make one or more adjustments to accommodate any changes 
specified within the additional power option data. For 
instance, additional power option data may indicate that a 
power entity exercised its option to deliver less power to the 
load. As a result, the remote master control system may 
iustnrct the load to adjust power consumption based on the 
power entity reducing the power threshold minimum via 
exercising the option. 

As indicated above, the remote master control system 262 
may monitor conditions in addition to the constraints set 
forth in power option data received from the power entity 
1140. Particularly, the remote master control system 262 
may ruonitor and analyze a set of conditions (including the 
power option data) to determine strategies for assigning, 
transferring, and otherwise managing computational opera­
tions using the one or more datacenters 1102-1106. The 
determined strategies may enable efficient operation by the 
datacenters while also ensuriJ1g that the dataceuters operate 
at target power consumption levels that meet or exceed the 
minimum power thresholds set forth within one or more 
power option agreements. 

Example monitored conditions include, but are not lim­
ited to, power availability 1120, power prices 1122, com­
puting systems parameters 1124, cryptocurreucy prices 
1126, computational operation parameters 1128, and 
weather conditions 1129. Power availability 1120 may 
include detennining power consumption ranges at a set of 
computing systems and/or at one or more dataceuters. ln 
addition, power availability 1120 may also involve deter­
mining the source or sources of power available at a data­
center. For instance, the remote master control system 262 
may identify the types of power sources (e.g., BTM, grid 

48 
power, and/or a battery system) that a datacenter has avail­
able. Power prices 1122 may involve an analysis of the 
different costs associated with powering a set of computing 
systems. For instance, the remote master control system 262 

5 may determine cost of power from the grid without a power 
option agreement relative to the cost power from the grid 
under the power option agreement. In addition, the remote 
master control system 262 may also compare the cost of grid 
power relative to the cost of BTM power when available at 

10 a datacenter. 'foe power prices 11 22 may also involve 
comparing the cost of using power at different datacenters to 
determine which dataceuter may perfom1 computational 
operations at a lower cost. 

Monitoring computing system parameters 1124 1uay 
1s involve detenuir:ung parameters related to the computing 

systems at one or more dataceuters. For instance, the remote 
master control system 262 may monitor various parameters 
of the computing systems at a dataceuter, such as the 
abilities and availability of various computing systems, the 

20 status of the queue used to store computatiooal operations 
awaiting performance by the computing systems. The 
remote master control system 262 may detem1ine types and 
operation modes of the computing systems, including which 
computing systems could operate in different modes (e.g., a 

2s l:ugher power or a lower power mode) and/or at different 
hash rates and/or frequencies. The remote master control 
system 262 may also estimate when computing systems may 
complete current computational operations and/or how 
many computational operations are assigned to computing 

30 systems. 
Monitoring cryptocurreucy prices 1126 may involve 

monitoring the current price of one or more cryptocurren­
cies, l11e hash rate and/or estimated power consumption 
associated wil11 mining each cryptocurrency, and other fac-

35 tors associated with the cryptocurrencies. The remote master 
control system 262 may use data related to monitoring 
cryptocurrency prices 1126 to determine whether using 
computing systems to mjne a cryptocurrency generates more 
revenue than the cost of power required for performance of 

40 the mining operations. 
The remote master control system 262 may monitor 

parameters related to computational operations (e.g., com­
putational operation parameters 1128). For example, the 
remote master control system 262 may mo11itor parameters 

45 related to the computational operations requiring perfor­
mance and currently being performed, such quantity of 
operations, estimated t'in1e to comple'le, cost to perform each 
computational opcr<1tio11, deadlines and pfiorities associated 
with each computational operation. In addition, the remote 

so master control system 262 may analyze computational 
operations to detennine if a particular type of computing 
system may perfonn the computational operation better than 
other types of computing systems. 

Monitoring weather conditions 1129 may include moui-
55 toring for any potential power generation disruption due to 

emergencies or other events, and changes in temperatures or 
weather conditions at power generators or datacenters that 
could a!Ject power generation. As such, the operations and 
environment analysis module (or another component) of the 

60 remote master control system 262 may be configured to 
monitor 011c or more conditions described above. 

17w performance strategy determined by the remote mas­
ter control system 262 based on the monitored conditions 
and/or power option data can include control iustnrctions for 

65 the load (e.g., the dataceuters and/or one or more sets of 
computing systems). ror instance, a perfonnance strategy 
can specify operating parameters, such as operating frequen-
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cies, power consumption targets, operating modes, power 
on/off and/or standby states, and other operation aspects for 
computing systems at a datacenter. 

The performance strategy can also involve aspects related 
to the assignment, transfer, and perfonnance of computa­
tional operations at the computing systems. For instance, the 
performance strategy may specify computational opemtions 
to be perfonned at the computing systems, an order for 
completing computational operations based on priorities 
associated with the computational operations, and an iden­
tification of which computing systems should perfonn 
which computational operations. Jn some instances, priori­
ties may depend on revenue associated witb completing each 
computational operation and deadlines for each computa­
tional operation. 

The monitored conditions may enable efficient distribu­
tion and performance of computational operations among 
computing systems at one or more datacenters (e.g., data­
centers 1102-1106) in ways that can reduce costs and/or time 
to perform computational operations, take advantage of 
availability and abilities of computing systems at the data­
centers 11 02-1106, and/or take advantage in changes in the 
cost for power at the datacenters 1102-1106. In addition, the 
monitored conditions may also involve consideration of tbe 
power option data to ensure that the computing systems 
consume enough power io meet min.inuun power thresholds 
set forth in one or more power option agreements. 

'TI1e various monitored conditions described above as well 
as other potenrial conditions may change dynamically and 
with great frequency. Thus, to enable efficient distribution 
and performance of the computational operations at the 
datacentcrs, the remote master control system 262 may be 
configurt,xl to monitor changes in the various conditions 10 

assist with the efficient management and operations of the 
computing systems at each datacenter. For instance, the 
remote master control system 262 may engage in wired or 
wireless couununicatiou 1130 with dataceuter control sys­
tems (e.g., datacenter control system 504) at each datacenter 
as well as other sources (e.g., the power entity 1140) to 
monitor for changes in the conditions. 

TI1e remote master control system 262 may analyze the 
different conditions in real-time to modulate operating attri­
butes of computing systems at Olle or more of tbe datacen­
ters. By using the monitored conditions. the remote master 
control system 262 may increase revenue, decrease costs, 
and/or increase performance of computational operations 
via various modifications, such as transferring computa­
tional operations between datacenters or sets of computing 
systems within a datacenter and adjusting performance at 
one or more sets of computing systems (e.g., switching to a 
low power mode). 

In some examples, the traditional datacenter 1106 may be 
the load subject to a power option agreement. As such, the 
remote master control system 262 may factor the power 
option agrecmenl when detenuin.ing whether to perfon11 
computational operations using the computing systems 1112 
at the traditional datacenter 1106 and/or transfer computa­
tional operations to the computing systems 1108, 1110 at the 
flexible datacenters 1102, 1104. For instance, the monitored 
conditions may indicate that the price of grid power is 
substantially higher than BTM power. As a result, the remote 
master control system 262 may transfer a subset of compu­
tational operations from the traditional datacenter 1106 to 
the flexible datacenters 1102, 1104. The traditional datacen­
ter 1106 may srill have some computational operations to 
perform to ensure that the traditional datacenter 1106 is 

50 
using enough power to meet the minimum power threshold 
or thresholds set forth in the power option agreement. 

Jn some examples, the remote master control system 262 
may monitor the grid frequency signal received from the 

5 power etuity 1140. When the frequency of the grid deviates 
a threshold amotmt (e.g., 0.036 Hz above or below 60 Hz), 
the remote master control system 262 may adjust perfor­
mance strategies at the load. Jn some cases, the remote 
master control system 262 may adjust the power consump-

tO tion at the load, the number of miners (or computing 
systems) operating at the load, and/or the frequency or hash 
rate, among other possible changes. The remote master 
control system may readjust performance strategies at the 
load in response to receiving additional power option data 

ts from the power entity U 40 (e.g., an indication that the 
frequency of the grid is back to 60 Hz). In addition, the 
remote master control system 262 may communicate 
changes in operations at the load to the power entity 1140. 
This way, the power entity 1140 may obtain confin11ation 

20 that the load is adjusting in accordance with a power option 
agreement. 

In some embodiments, a power generation source (e.g., 
the generation station 400 shown in FIG. 4) may enter into 
a power option agree1uent with a grid operator, which may 

2s provide the grid operator with the option to reduce tbe 
amount of power that the power source generator can deliver 
to the grid during a defined time interval. For instance, a 
wind generation farm may enter into the power option 
agreement with the grid operator. In addition, the remote 

30 master control system 262 may also enter into a power 
option agreement with the power generation source ( e.g., the 
wind fann) to provide a load that can receive excess power 
from the power generation source when the grid operator 
exercises the option and lowers tl1e amount of power that the 

35 power generation source can deliver to the grid. Thus, rather 
than reducing the an1ount of power produced, the power 
generation source could exercise an option in the agreement 
with remote master control system 262 and redirect excess 
power to one or more loads (e.g., a set of computing 

40 systems) that could ramp up power consumption in 
response. 1n such siniations, the remote master control 
system 262 maybe able to use the excess power from the 
power generation source (e.g., BTM power) to perform 
operations at one or more loads at a low cost (or no cost at 

45 all). In addition, the power generation source may benefit 
from the power option agreement by directing excess power 
to the load instead of temporarily halting power production. 

In some examples, a power option agreement may depend 
on parameters associated balancing grid capacity and 

50 demand. For instance, power option agreements may incen­
tivize power consumption ramping during periods of peak 
grid power use. 

FIG. 12 shows a graph representing power option data 
based on a power option agreement, according to one or 

55 more embodiments. The graph 1200 shows power option 
data arranged according to power 1204 over time 1202. As 
shown in FIG. 12, time 1202 increases along the X-axis and 
minimum power thresholds 1204 increase along the Y-axis 
of the graph 1200. In the example embodiment shown in 

60 FIG. 12, the time 1202 increases up to a full day (e.g., 24 
hours) in 4 hour increments and the power is shown in MW 
increasing in intervals of 5 MW. The 24 duration and 
example minimum power thresholds can differ in other 
embodiments. Particularly, these values may depend on the 

65 terms set forth within the power option agreement. 
111e graph line 1206 represents sets of minimum power 

thresholds 1206A, 12068 , 1206C that are specified by 
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power option data based on the power option agreement. As 
shown, the graph line 1206 extends the entire 24 hour 
duration. which indicates that the set of time intervals 
associated with minimum power thresholds add up to 24 
hours. Jo other examples, the power option agreement may 5 
not include a minimum power threshold du.ring a portion of 
the duration. 

The graph line 1206 of the graph 1200 is :further used to 
illustrnte power consumption levels that one or more loads 
(e.g., a set of compuliL1g systems) operating according to the 10 

power option agreement lllay utilize during the 24 hour 
duration. Particularly, the power quantities above the graph 
line 1206 represents power levels that the load(s) may 
consume from the power grid du.ring the 24 hour durdtion 
that would satisfy the requirements (i.e., the minimwn 1s 

power thresholds 1206A-1206C) set forth by the power 
option agreement. In particular, the power quantities above 
the graph line 1206 include any power quantity that meets or 
exceeds the minimum power threshold at that time. By 
extension, the power quantities positioned below the graph 20 

line 1206 represents the amount of power that the load could 
be directed to reduce power conswuption by per the power 
option agreement. 

To further illustrate, an initial miuimulll power threshold 
1206A is shown associated with the time interval starting at 2s 

hour O and extending to hour 8. In particular, the minimum 
power threshold 1206A is set at 5 MW during this time 
interval. ·nws, based on the power option data shown in FIG. 
12, the loads must be able to operate at a target power 
consumption level that is equal to or greater than the 5 MW 30 

lllinimum power threshold 1206A at all times during the 
time interval extending from hour O to hour 8, in order to be 
able to satisfy the poweropt'ion ifit is exercised for that time 
interval. Similarly, the power entity could reduce the power 
consl1!lled by loads by any amount up to 5 MW at any point 35 

during the time interval from hour O to hour 8 in accordance 
with the power option agreement. For instance, the power 
entity could exercise its option at any point du.ring this time 
interval to reduce the power consumed by the loads by 3 
MW as a way to load balance the power grid. In response to 40 

the power entity exercising its option, the load may then 
operate using 3 MW less power and/or another strategy 
determined by a control system factoring additional condi­
tions (e.g., the price of grid power, the revenue tbat could be 
generated from mining a cryptocurrency, and/or parameters 45 
associated with computational ope.rations awaiting perfor­
mance) 

As .further shown iu the graph 1200 illustrated in FJG. 12, 
the next minimum power threshold 12068 is associated with 
the following time interval, which starts at hour 8 and 50 

extends until hour 16. During this tin1e interval (hour 8 to 
hour 16), the load(s) may consume 10 MW or more power 
since the rnin.imum power threshold 1206B is now set at 10 
MW as shown on the Y-axis of the graph 1200. In light of 
the power option data, a control system may determine and 55 
provide a perfonnance strategy to the load ( e.g., a set of 
computing systems) that includes a power consumption 
target that meets or exceeds the minimum power threshold 
l 206B (i.e., 10 MW). The perfonnance strategy may depend 
on the power option data as well as other possible condi- 60 

tions, such as the price of grid power, the availability of 
computing systems, and/or the type of computing opera­
tions, etc. In addition, the power entity could exercise its 
option to reduce the amount of power consumed by the load 

52 
The last m.inimum power threshold 1206C is associated 

with the time interval that starts at hour 16 and extends until 
hour 24. Similar to the initial miniml1lll power threshold 
1206A associated with the beginning of the graph line 1206, 
the last minimum power threshold 1206 is also set al 5 MW. 
As such, at any point during this interval (hour 16 to hour 
24) the loads may consume 5 MW or more to ope.rate in 
accordance with the power option agreement. As discussed 
above, by operating at 5 MW or more, the load enables the 
power consumed from the power grid to be reduced any 
amount from zero up to 5 MW during this time interval. 

When determining the power consumption strategy for a 
load. a computing system (e.g., the remote master control 
system 262) may consider various conditions in addition to 
the power option data received based on one or more power 
option agreements. Particularly, the computing system may 
consider and weigh different conditions in addition to the 
power option data to detennine power consumption targets 
and/or other control instructions for a load. The conditions 
may include, but are not limited to, the price of grid power, 
the price of alternative power sources (e.g., BTM power, 
stored energy), the revenue associated with mining for one 
or more cryptocurrencies, parameters related to the compu­
tational operations requiring performance (e.g., priorities, 
deadlines, status of tlJe queue organ.iz.ing the operations, 
and/or revenue associated with completing each computa­
tional operation), parameters related to the set of computing 
systems (e.g., types aud availabilities of computing sys­
tems), and other conditions (e.g., penalties if a minimum 
power threshold is not met and/or monetary benefits from 
operating under a power option agreement). By weighing 
various conditions, the computing system may efficiently 
manage the set of computing systeJnS, including enabling 
perfonnaoce of computational operations cost effectively 
and/or ensuring at that computing systems ope.rate at target 
power consumption levels that one or more satisfy power 
option agreements. 

In some examples, the computing system may decrease 
the amount of power that a set of computing systems 
consumes from one source and while also increasing the 
amomlt of power that the set consumes from another source. 
For instance, the computing system may detem1iue that the 
price of power grid power is above a threshold price that 
makes computational operations relatively expensive to per­
form using grid power. As a result, the computing system 
may provide control instnictions for the computing systems 
lo consume power grid power that matches a minimum 
power threshold specified by power option data. This may 
enable the computing systems to satisfy the power option 
agreement while also avoiding using pricey grid power 
beyond the lllininwm amount required per the power option 
data. In addition, the computing system may instrnct some 
computing systems to switch to a low power 1uode or 
temporarily stop until the price of power from the grid 
decreases. The computing system may instrnct one or more 
computing systems to operate using power from another 
source ( e.g. , BTM power and/or stored energy from a battery 
system) and/or transfer one or more computational opera­
t'ions to another set of computing systems (e.g., a different 
datacenter). 

When the power option agreement is a fixed duration 
power option agreement, the computing system may receive 
an indication of all the m.inimum power thresholds 1206A-
1206C and an indication of the associated time interval 

by 10 MW or less as represented by the power levels under 
the minimum threshold 12068 that extend during the time 
interval of hour 8 to hour 16. 

65 altogether and in advance of the duration associated with the 
power option agreement. By providing all of the minimum 
power thresholds J206A-1206C and the time intervals in 
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duration power option agreement. ln other iostauces, the 
computing system may receive power option data dynau'li­
cally and adjust operations in real-time (or near real-time). 
For instance, the computing system may receive a series of 
power option data that each specifies mioinmm power 
tlireshold changes during the duration set forth in the 
dynamic power optioo agreement. To illustrate an example, 
the computing system may receive power option data during 
hour I that specifies the minimum power tlireshold for hour 

advance, the computing system may determine a perfor­
mance strategy for the load that can extend across the entire 
duration. ParticuJarly, the computing system may factor the 
minimum power thresholds and associated time intervals as 
well as other monitored conditions to determioe the perfor- 5 
mance strategy for the total duration. This can enable the 
computing system to accept and assign computational opera­
tions to computing systems in advance while also using a 
per.fonuance strategy that meets the expectations of a power 
option agreement. 10 2, power option data during hour 2 that specifies the mioi­

mw11 power threshold for hour 3, and so on across the 
duration of the dynamic power option agreement. 

ln some examples, the perfonnance strategy determined 
by the computing system may include control instrnctions 
for the set of computing systems to execute if a power option 
is exercised. For instance, the perfomiance strategy may 
specify different power consumption targets for the comput- 1 s 
ing systems that depend on whether a power option is 
exercised during each time interval. 

In some examples, the minimum power threshold for a 
time interval may be zero during the duration of a power 
option agreement. As such, the load may use any amouot of 
power from the power grid in accordance with the power 
option agreement, including no power at all during this time 
ioterval. When the price for power is high during this time 
frame, the load may ramp dowo power usage to zero MW to 
avoid paying the high price for power while still being iu 
compliance with the power option agreement. 

FIG. 13 illustrates a method for implementing control 
strategies based on a fixed-duration power option agree­
ment, according to one or more embodimeuts. The method 

1n some instances, the computing system may modify the 
perfonnauce strategy when one or more conditions change 
enough 10 warrant a modification. For instance, the com- 20 

puling system may receive an indication of a change in a 
minimum power threshold (e.g., a decrease in the minimum 
power threshold) and determine one or more modifications 
based on the new minimum power threshold and/or other 
conditions (e.g., a change in the price of power). 2s 1300 serves as an example and may include other steps 

within other embodiments. A control system (e.g., the 
remote master control system 262) may be configured to 
perfonn one or more steps of the method 1300. As such, the 

1n other examples, the power option agreement may be a 
dynamic power option agreement. Particularly, the load may 
be subject to a changing mininnun power threshold that can 
vary during a predefioed duration associated with the power 
option agreement. For example, a dynamic power option 30 

agreement may specify that the load is subject to a minimum 
power threshold that may vary from 0 MW up to 5 MW 
during the next 24 hours and the particular mi1limum tbresh-
old for each hour may depend on power option data received 
from the power entity during the prior hour. 111e dynamic 35 

power option agreement may further specify the expected 
response time from the load. For instance, the power option 
agreemeot may indicate that an indication of a new 111ini­
mum power threshold will be provided an hour prior to the 
start of the minimum power threshold. The computing 40 

system, for example, may receive an indication at hour 7 
about the increase in the minimw11 power threshold 12068 
starting at hour 8. The indication may (or may not) specify 
the total time interval associated with a new minimum 
power threshold. For instance. the indication received by the 45 
computing system may specify that the 10 MW minimum 
power threshold 12068 extends from hour 8 until hour 16. 
In other instances, the power option data may indicate that 
the computing system should abide by the new minimum 
power threshold until receiving further power option data 50 

indicating a change to another new minimum power thresh­
old. 

control system may take various forms of a computing 
system, such as a mobile computing device, a wearable 
computing device, a network of computing systems, etc. 

At step 1302, the method 1300 involves monitoring a set 
of conditions. For instance, a computing system (e.g., a 
control system) may monitor various conditions that could 
in1pact the performance of operations at one or more loads, 
including the power consumption targets at the loads. The 
set of monitored conditions may include a variety of infor­
mation obtaioed from one or more external sources, such as 
one or more datacenters, databases, power generation sta­
tions, or types of sources. 

Some example conditions include, but are not limited to, 
the price of grid power, the price and availability of alter­
native power options (e.g. BTM power, and/or stored 
energy), parameters of the load (e.g., ramping abilities, type 
of computing systems, operation modes, etc.), parameters of 
tasks to be performed using the power at the load (e.g., 
types, deadlines, priorities, and/or revenue associated with 
computational operatious), availability of other computing 
systems and their associated costs, and/or revenue associ­
ated with mining a cryptocurrency. The computing system 
may monitor one or more of these conditions as well as 
others. 

At step 1304, the method 1300 involves receiving power 
option data based, at least in part, on a power option 

la some examples, the power optioo data may arrive at the 
computing system in an unknown order from the power 
entity with expectations of swift power consumption adjust­
ments by the load. As a result, the power option agreement 
may require fast ramping of the load to meet changes. 
Ramping may iovolve rampiog up or down power consump­
tion as well as ramping operating techniques (e.g., adjusting 
frequency or operation mode). 

55 agreement. As discussed above, the computing system ( e.g., 
a remote master control system) may engage in a power 
option agreement with a power entity. As a result, the 
computing system 1l1ay control a load (e.g., a set of com­
puting systems) in accordance with power tliresholds and 

In some embodiments, the type of power option power 
agreement may depend on the delivery and content of power 
option data provided to the load (or a control system 
controlling the load). For instance, a computing system may 
receive minimum power thresholds set across an entire 
duration associated with a power option agreement in 
advance when the power option agreement is a fixed-

60 time intervals received from the power entity based on the 
power option agreement. 

In some examples, the power option data may specify a 
set of minimum power thresholds and a set of time intervals. 
Each minimum power tlireshold in the set of minimum 

65 power thresholds may be associated with a time interval in 
tbe set of time intervals. To illustrate an example, the power 
option data may specify a first minimum power threshold 
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associated with a first time interval and a second nunimum 
power threshold associated with a second time interval, with 
the second time interval subsequent to the first time interval. 

56 
set of power thresholds. Responsive to receiving the subse­
quent power option data, the perfonnance strategy for the set 
of computing systems may be modified based on a combi­
nation of at least a portion of the subsequent power option The set of time intervals may add up to the duration 

represented by the power option agreement. For instance, 
the total duration of the set of time intervals may correspond 
to a twenty-four hour period (e.g., the next day). In other 
examples, the power option agreement may span across a 
different duration ( e.g., 12 hours). ln additional embodi­
ments, the power option data may specify other infonnation, 
such as monetary incentives associated with parameters of 
the power option agreement and/or one or more maximum 
power thresholds. 

5 data and one or more conditions of the monitored conditions. 
The modified perfonnance strategy may include one or more 
reduced power coostu11ption targets for the set of computing 
systems. The amount of the reduction in a power consump­
tion target may depend linearly with the amount that the 

10 corresponding minimum power threshold was reduced by. 
For instance. when a minimum power threshold for a time 
interval is n-.xluced from IO MW to 5 MW, the power 
consumption target for that time interval may be reduced At step 1306, the method 1300 invo]ves determining a 

performance strategy for the set of computing systems based 
on a combination of at least a portion of the power option 
data and at least one condition in the set of conditions. The 
performance strategy may be determined responsive to 
receiving the power option data. ln addition, the perfor­
mance strategy may include a power consumption target for 
the set of computing systems for each time interval in the set 
of time intervals. In some examples, each power consump­
tion target is equal to or greater than the mininmm power 
threshold associated with each time interval. 

15 
from JO MW to 5 MW. Instructions may be provided to the 
set of computing systems to perform computational opera­
tions based on the modified performance strategy. 

FIG. 14 illustrates a method for implementing control 
strategies based on a dynamic power option agreement, 

20 according to one or more embodiments. TI1e method .1400 
serves as an example and may include other steps within 
other embodiments. Similar to the method 1400, a control 
system (e.g., the remote master control system 262) may be 
configured to perfom1 one or tJJore steps of the method 1400. 

As an example, the perfom1ance strategy may specify a 
first power consumption target for the set of computing 
systems for a first time interval such that the first power 
consumption target is equal to or greater than a first 111ini­
mum power threshold associated with the first time interval 

25 As such, the control system may take various fom1s of a 
computing system, such as a mobile computing device, a 
wearable computing device, a network of computing sys­
tems, etc. 

and a second power consumption target for the set for a 30 

second time interval in a similar manner (i.e., the second 
power consumption target is equal to or greater than a 
second minimum power threshold). 

ln some examples, the performance strategy may include 
an sequence for the set of computing systems to follow when 35 

performing computational operations. The sequence, for 
example, may be based on priorities associated with the 
computational operations. ln addition, the performance 
strategy may include one or more power constunption 
targets that are greater than the minimum power thresholds 40 

when the price of power from the power grid is below a 
threshold price du.ring the time intervals associated with the 
minimum power th.resbo]ds. 

'The perfonuance strategy may also involve transferring, 
delaying, or adjusting one or more computational operations 45 

performed at the set of computing systems. In addition, the 
performance strategy may involve adjusting operations at 
the con1puting systems. For instance, one or more comput-

At block 1402, the method 1400 involves monitoring a set 
of conditions. Similar to block 1302 of the method 1300, a 
computing system may monitor various conditions to deter­
mine instrnctions for controlling a set of computing systems. 

At block 1404, the method 1400 involves receiving first 
power option data based, al least in part, on a power option 
agreement while monitoring the set of conditions. The first 
power option data may specify a first minimum power 
threshold associated with a first time interval. For example, 
the first power option data may specify a mitumunJ power 
tliresbold of 10 MW for the next hour, which may start in an 
hour or less. 

The power option agreement may correspond to a 
dynamic power option agreement in some examples. When 
managing a load with respect to a dynamic power option 
agreement, a computing system may receive power option 
data specifying changes in minimum power thresholds that 
a load (e.g., the set of computing systems) may be desig-
nated to use in lhe near term (e.g., the next hour). For 
example, the computing system may receive power option 
data during each hour of the duration specified by a power ing systems may switch modes (e.g., operate at a higher 

frequency or switch to a low power mode). 
In addition, the performance strategy may also specify 

power consumption targets for the set of computing systems 

50 option agreement that indicates a minimum power threshold 
for the next hour. 

to use if the power option is exercised during an iutervaL 
Th.is way, the computing systems may continue to perform 
computational operations (or suspend performance) based 55 
on the power option being exercised. 

Al step 1308, the method 1300 involves providing 
instructions to the set of computing systems to perform one 
or more computational operations based on the performance 
strategy. For example, the set of computing systems may 60 

operate according to the perfonnance strategy to ensure that 
the minimum power thresholds are met during the defined 
time intervals based on the power option agreement. 

Some examples may forther involve receiving subsequent 
power option data based, at least in part, on the power option 65 
agreement. The subsequent power option data may specify 
to decrease one or more minimum power thresholds of the 

At block 1406, the method 1400 involves providing first 
control instructions for a set of computing systems based on 
a combination of at least a portion of the first power option 
data and at least one condition. The first control instructions 
may be provided responsive to receiving the first power 
option data. 

TI1e first control instructions may include a first power 
consumption target for the set of computing systems for the 
first time interval. Particularly, the first power consumption 
target may be equal to or greater t11an the first minimum 
power threshold associated with the first time interval. For 
example, the first power consumption target may be greater 
than the first mininrnm power threshold when a cost of 
power from the power grid is below a threshold price during 
the first time interval. ln other instances. the first power 
CODSlU11ption target may be equal to the first minimum power 

Case: 23-1922      Document: 32-2     Page: 152     Filed: 12/20/2023



Case 1:21-cv-00534-MN   Document 19-1   Filed 05/24/21   Page 48 of 50 PageID #: 513

Appx687

US 10,608,433 Bl 
57 

threshold when the cost of power from the power grid is 
greater than the threshold price. 

58 
Advantages of one or 1uore embodiments of the present 

invention may include one or more of the following: 
1n some examples, control instructions may specify a 

sequence for the computing systems to follow when per­
fonni11g computational operatio11s. The sequence may be 5 
based on priorities associated with each computational 

One or more embodiments of the present invention pro­
vides a green solution to two prominent problems: the 
exponential increase in power required for growing block­
chain operarions and the unutilized and typically wasted 

operation. 
The first control i11Structions may be determined based on 

a combination of the first power option data, the price of 
power from the power grid, and parameters associated with 
computational operations to be perfom1ed at the set of 
computing systems. 

In some examples, the first control instrnctions may 
involve ramping up or down power consumption at the set 
of computing systems. The power consumption may be 
ran1ped up or down based on the first minimum power 
threshold and one or more other conditions (e.g., tbe price of 
power). 

energy generated from renewable energy sources. 
One or more embodiments of the present invention allows 

for the rapid deployment of mobile datacenters to local 
10 stations. 1l1e mobile datacenters may be deployed on site, 

near the source of power geueration, a11d receive low cost or 
unutilized power heh.ind-the-meter when it is avai lable. 

One or more embodiments of the present invention pro-

15 
vide the use of a queue system to organize computational 
operations and enable efficient distribution of the computa­
tional operations across multiple datacenters. 

One or more embodiments of the present invention e11able 
datacenters to access and obtain computational operations 

20 orgao.ized by a queue system. At block 1408, tbc method 1400 involves receiviJ1g sec­
ond power option data based, at least in part, on the power 
option agreement while monitoring the set of conditions. 
111e computing system may receive tbe second power option 
data subsequent to receiving tbe first power option data. 111e 
second power optiou data may speci:fy a second nunimum 2s 

power threshold associated with a second time interval. For 
example, the second mio.imum power threshold may be 7 
MW over the duration of the upcoming hour. ]Ji other 
examples, the second minimum power threshold may diffor 

One or more embodiments of the present invention allows 
for the power delivery to the datacenter to be modulated 
based on conditions or au operational directive received 
from the local station or the grid operator. 

One or more embodiments of the present invention may 
dynamically adjust power consumption by ramping-up, 
ramping-down, or adjusting the power consumption of one 
or more computing systems witl1in the flexible dataceuter. 

One or more embodiments of the present invention may 
as shown in FIG. 12. 

In some instances, the computing system may receive the 
second power option data during the first time interval such 
that the second time interval overlaps the first time interval. 

30 be powered by behind-the-meter power that is free from 
transmission and distribution costs. A5 such, the flex.ible 
datacenter may perfonn computational operations, such as 
distributed computing processes, wiU1 little to no energy 
cost. For iustance, the computing system may receive the second 

power option data to enable real-time adjustments to be 35 

made to the power consumed at the set of computing 
systems. 

One or more embodiments of the present invention pro-
vides a number of benefits to the hosting local station. The 
local station may use the flexible datacenter to adjust a load, 
provide a power factor correction, to ot1load power, or 
operate in a manner that invokes a productio11 tax credit 

At block 1410, the method 1400 involves providing 
second control instructio11S for the set of computing systems 
based on a combination of at least a portion of the second 
power option data and at least one condition. The second 
control instructions may be provided responsive to receiving 
the second power option data. The second control instruc­
tions may specify a second power constUuption target for the 

40 and/or generates incremental revenue. 
One or more embodiments of the present invention allows 

for continued shunting of behind-the-meter power into a 
storage solution when a flexible datacenter cam1ot fully 
utilize excess generated behind-the-meter power. 

set of computing systems for the second time interval. 1l1e 45 
second power consumption target may be equal to or greater 
than the second minjmum power threshold associated with 

One or more embodiments of the present invention allows 
for continued use of stored behind-the-meter power when a 
flex ible datacenter can be operational but there is not an 
excess of generated behind-the-meter power. U1e second time interval. 

1n some examples, the computing system may provide a 
request to a QSE to detemline the power option agreement. 
As such, the computing system may receive power option 
data (e.g., the first and second power option data) in 
response to provid.ing the request to the QSE. 

The computing system may monitor the price of power 
from the power grid, and the global mining hash rate and a 
price for a c1yptocurrcncy (e.g., Bitcoin), among other 
conditions. 'n1e computing system may detem1ine control 
iustructions (e.g., the first and/or second control iustruc­
tions) based on a combination of power option data, the 
price of power from the power grid. and the global m.io.ing 
hash rate and the price for the cryptocurrency. For instance, 

One or more embodiments of the present invention allows 
50 for management and distribution of computational opera­

tions at computing systems across a fleet of datacenters such 
that the perfomiance of the computational operations take 
advantages of .increased efficiency and decreased costs. 

It will also be recogo.ized by the skilled worker that, in 
55 addition to improved efficiencies in controlling power deliv­

ery from intennittcnt generation sources, such as wind farms 
and solar panel arrays, to regulated power grids, the inven­
tion provides more econo111ically efficie11t control and sta­
bility of such power grids in the implementation of the 

60 techo.ical feat1u-es as set forth herein. 

the computing system may cause one or more computing 
systems (e.g., a subset of computing systems) to perform 
mining operations for the cryptocurrency when the price of 
power from the power grid is equal to or less than a revenue 65 
obtained by perfonuing the mining operations for the cryp-

While tbe present invention has been described with 
respect to the above-noted embodiments, those skilled in the 
art, having the benefit of tllis disclosure, will recognize that 
other embodiments may be devised that are within the scope 
of the invention as disclosed herein. Accordingly. the scope 
of the invention should be limited only by the appended 
claims. tocurrency. 
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What is claimed is: 
1. A system comprising: 
a set of computing systems, wherein the set of computing 

systems is configured to perforu1 computational opera­
tions using power from a power grid; 

a control system configured 10: 

monitor a set of conditions; 
receive power option data based, at least in part, on a 

power option agreement, wherein lhe power option 
data specify: (i) a set ofmi11imum power thresholds, 10 

and (ii) a set of time intervals, wherein each mi1u­
mum power threshold in the set of minimum power 
thresholds is associated with a time interval in the set 
of time intervals; 

responsive 10 receiving the power option data, deter- 1s 

urine a performance strategy for the set of computing 
systems based on a combination of at least a portion 
of the power option data and at least one condition in 
the set of conditions, wherein the perfonuance strat­
egy comprises a power consumption target for the set 20 

of computing systems for each time interval in the 
set of time intervals, wherein each power consump­
tion target is equal to or greater than the minimmu 
power threshold associated with each time interval; 
and 

provide instructions to the set of computing systems to 
perform one or more computational operations based 
on the performance strategy. 

25 

60 
portion of the subsequent power option data and at least 
one condition in lbe set of conditions, 

wherein the modified performance strategy comprises one 
or more reduced power consumption targets for the set 
of computii1g systems. 

8. ·n1e system of claim 7, wherein the control system is 
farther configured to: 

provide instrnctions to the set of computing systems to 
perform the one or more computational operations 
based on the modified performance strategy. 

9. The system of claim 1, wherein the control system is a 
remote master control system positioned remotely from the 
set of computing systems. 

10. The system of claim 1. wherein the control system is 
a mobile computing device. 

11. The system of claim 1, wherein the control system is 
configured to receive the power option data while monitor­
ing the set of conditions. 

12. The system of claim 1, wherein the control system is 
farther configured to: 

provide a request to a qualified scheduling entity (QSE) to 
determine the power option agreement: and 

receive power option data in response to providing the 
request to the QSE. 

2. The system of claim 1, wherein the control system is 
configured to monitor the set of conditions comprising: 

a price of power from the power grid; and 

13. The system of claim 1, wherein the power option data 
specify: (i) a first minimum power threshold associated with 
a first time interval in the set of time intervals, and (ii) a 
second minimum power threshold associated with a second 

30 time interval in the set of time intervals, 
wherein the second time interval is subsequent to the first 

time interval. a plurality of parameters associated with one or more 
computational operations to be performed at the set of 
computil1g systems. 

3. The system of claim 2, wherein the control system is 
configured to: 

14. The system of claim 13, wherein the control system is 

35 configured to: 
detenuine the performance strategy for the set of com­

puting systems such that the perfonnance strategy 
comprises: 

detennine the performance strategy for the set of com­
puting systems based on a combination of at least the 
portion option data, the price of power from the power 
grid, and the plurality of parameters associated with the 40 

one or more computational operations. 
4. The system of claim 3, wherein the performance 

strategy further comprises: 
au order for the set of computing systems to follow when 

perfomring the one or more computational operations, 45 
wherein the order is based on respective priorities 
associated with the one or more computational opera­
tions. 

5. The system of claim 4, wherein the performance 
strategy further comprises: 

at least one power consumption target that is greater than 
a minimum power threshold when the price of power 
from the power grid is below a threshold price during 
the time interval associated with the minimum power 
threshold. 

6. The system of claim l , wherein the control system is 
further configured to: 

receive subsequent power option data based, at least in 
part, on the power option agreement, 

50 

55 

wherein the subsequent power option data specify to 60 

decrease one or more mininunn power thresholds of the 
set of minimum power thresholds. 

7. The system of claim 6, wherein the control system is 
further configured to: 

responsive to receiving the subsequent power option data, 65 

modify the pei:fonnance strategy for the set of com­
puting systems based on a combination of at least the 

a first power consumption target for the set of computing 
systems for the first time interval, wherein the first 
power consumption target is equal to or greater than the 
first minimum power threshold; and 

a second power consumption target for the set of com­
puting systems for the second time interval, wherein 
the second power consumption target is equal to or 
greater than the second minimmn power threshold. 

15. The system of claim 1, wherein a total duration of the 
set of time intervals corresponds to a twenty-four hour 
period. 

16. Tl1e system of claim 1, wherein the set of conditions 
monitored by the control system further comprise: 

a price of power from the power grid; and 
a global mining hash rate and a price for a ciyptocurrency; 

and 
wherein the control system is configured to: 
determine the performance strategy for the set of com-

puting systems based on a combination of at the portion 
of the power option data, the price of power from the 
power grid. the global mining hash rate and the price 
for the ciyptocurrency, 

wherein the performance strategy specifies for at least a 
subset of the set of computing systems to perform 
nrining operations for the ciyptocurrency when the 
price of power from the power grid is equal to or less 
than a revenue obtained by performiug the mining 
operations for the ciyptocurrency. 

Case: 23-1922      Document: 32-2     Page: 154     Filed: 12/20/2023



Case 1:21-cv-00534-MN   Document 19-1   Filed 05/24/21   Page 50 of 50 PageID #: 515

Appx689

US 10,608,433 Bl 
61 

17. A method comprising: 
monitoring, by a computing system, a set of conditions; 
receiving, at the computing system. power option data 

based, at least in part, on a power option agreement, 
wherein the power option data specify: (i) a set of 5 

1uiuimum power thresholds, and (ii) a set of time 
intervals, wherein each minimum power threshold in 
the set of mininuun power thresholds is associated with 
a time interval in the set of time intervals; 

responsive to receiving the power option data, determin- 10 

iug a perfonnance strategy for a set of computing 
systems based on a combination of at least a portion of 
the power option data and at least one condition in the 
set of conditions, wherein the perfonnance strategy 
comprises a power consumption target for the set of I s 

computing systems for each time interval in the set of 
ti.me intervals, wherein each power consumption target 
is equal to or greater than the minimum power thresh-
old associated with each time interval; aud 

providing instrnetions to the set of computing systems to 20 

perform one or more computational operations based 
on the performance strategy. 

18. 'TI1e method of claim 17, wbereiD determir1ing the 
perfonuance strategy for the set of computing systems 
comprises: 2s 

identifying information about the set of computing sys­
tems; and 

detem1i11ing the performance strategy to further comprise 
instrnctions for at least a subset of the set of computing 
systems to operate at an increased frequency based on 30 

a combination of at least the portion of the power 
option data and the information about the set of com­
puting systems. 

19. 111e method of claim 17, further comprising: 
receiving subsequent power option data based, at least in 35 

part, on the power option agreement, wherein the 
subsequent power option data specify to decrease one 
or more n:Linionuu power thresholds of the set of 
mininuun power thresholds; 

62 
responsive to receiving tbe subsequent power option data, 

modifying the performance strategy for the set of 
computing systems based on a combination of at least 
the portion of the subsequent power option data and at 
least one condition in the set of conditions. wherein the 
modified performance strategy comprises one or more 
reduced power consumption targets for the set of com­
puting systems; and 

providing instrnctions to the set of computing systems to 
perfonn the one or more computational operations 
based on the modified perfonnance strategy. 

20. A nou-transito1y computer readable medium having 
stored therein instrnctions executable by one or more pro­
cessors to cause a computing system to perform functions 
comprising: 

monitoring a set of conditions; 
receiving power option data base,'<!, at least in part, on a 

power option agreement, wherein the power option 
data specify: (i) a set of minimum power thresholds, 
and (ii) a set of tin1e intervals, wherein each minimum 
power threshold in the set of minimum power thresh­
olds is associated with a time interval in the set of tin1e 
intervals; 

responsive to receiving the power option data, determin­
ing a performance strategy for a set of computing 
systems based on a combination of at least a portion of 
the power option data and at least one condition in the 
set of conditions, wherei11 the performance strategy 
comprises a power consumption target for the set of 
computing systems for each time interval in the set of 
time intervals, wherein each power consumption target 
is equal to or greater than the minimum power thresh­
old associated with each time interval; and 

providing instrnctious to the set of computing systems to 
perfonn one or more computational operations based 
on the performance strategy. 

* * * * * 
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PTO/AIA/01 (06-12) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title of Methods and Systems for Adjusting Power Consumption based on a Fixed-Duration 
Invention Power Option Agreement 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: 

The attached application, or Ii] 

□ United States application or PCT international application number __________ _ 

filed on ______________ _ 

The above-identified application was made or authorized to be made by me. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five (5) years, or both. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: Michael T. McNamara = Date (Optional) : Dec 2, 2019 

Signature: ____ ~------------------------------------

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have 
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor. 

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefrt by the public which is to file (and 
by the USPTO to process) an application. Confidentiality is governed by 35 u.s.c. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria , VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO 
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 

Case: 23-1922      Document: 32-2     Page: 157     Filed: 12/20/2023



Case 1:21-cv-00534-MN   Document 19-2   Filed 05/24/21   Page 3 of 3 PageID #: 518

Appx692

PTOiA!A./Oi (06-12) 
Approv0cJ for use through 01/31/2014 .. OMR0651-0032 

U.S. Patent and 1" rademark Offii:'1,; U.S. DEPAfHMENT OF COMMERCE 
Under the Paperwork Reduction Actcf 1 :l95, n,:, persor.-s are required to ,espor,d t, a collection of information.unless itrJisptays a vali<JOMB control number. 

DECLARATION (37 CFR 1.63) FOR UT!l.JTY 0 '~ DESIGN APPUCATION USING AN 
APPLICATION DATA SHEFT (37 CFR 1.76) 

i 

Title of 
uwentiOn 

Methods and Systems for Adjusting Power bonsumptlon based on a Fixed-Duration 
Power Option Agreement 

As the below named inventor, I hereby declare that: 

This declaratlon 
is dir1:1cted to: iJ The attached application, or 

n United States application or PCT inter:nafoni i application number ___________ _ :__ __ __ 1 

filed on--------------+--

The above-identified app!ication was made or authorized to be made b~ me. • i 

I believ1:o that I am the miginai inventor or an original. joint inventor of a l;ialmed inventi,:)n in the application. 

I hereby acknowledge that any willful false statement made 1n this decl ~ration is punishable under 18 U.S. C, 1001 
by fine or imprisonment of not more than fiv.e (5) years, or both. 

Petitionerlaop!icant is cautioned to avoid submitting personal infortnati< ,n in documents filed in a patent application that may 
contribute to ldentitv theft Perscmal information such a$ social seclH"it',1 numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PT0-2038 submi~d for payment pLlrposes) is never required by the USPTO 
to suppcrt a petition or an application. If this type of personal informati~n is ,ncluded in documents submitted to the USPTO, 
petitioners/applicants should consider redacting such personal informa,ion from the dccu ment,;; before submit'Jng them to the 
USPTO. Petitioner/applicant is advised that the record of a patent appl\cation is available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CF~ 1.213{a) is made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may al~o be availab!e to the public if the application is 
refEmmced in a PLlblished application or an issued patent {see 37 CFR t 14). Checks and credit card authorization forms 
PT 0-2038 submitted for payment purposes are not retained in the appl cation file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: Raymond E. Cline Jr. 

Signature: ~/..,,~ 

Note: Anappiica!i:data sheet (~ISB/14 qr equivalent), including naming thJ entire inventive entity, must accompany ihisJorrn or must have 
beeti previously filed. Use an additional PTO!J1IAI01 form for each addition;iit in~entor. 

: 

This ooliect!on of informrotion !s required by 35 U S.C. 115 and 37 CFR t.63 The informatiori is r€K1L:ir,;,d to obtain or retain a benefit t;y the public which is to f!le (and 
by the. USPTOto r,ro(',ess) an apr,~ication Confid;mtialrty is governeo by 35 U.,S.C. 122 anct ~7 CFR 1.11 <1nd ·t.14. Thia cclk,ction is e:st!rnatedto take ·; minute to 
complete, Including gat,,ering, preparing, c1nd s<Jbrnitting the completed appl:cat;on form.to trie U.SPTO. Time wiil vary depending upontt1e indhriduai case. Arrv 
comments on t,,e ammml ,,r mm, you require to ccmp;ete t111s rorrn a.ndlor suggestions for r8!Jucing this burden, shou!d 00 ~ent.to tte Chief !nformat!on Officer, U.S. 
Patent.and Traden1ark Office, US. Department oi Co1Trnerce, P.O. Box ·1450, AieX,m(!r!.a, V~ 22313-1~-50. 00 NOT SEND FEES OR COMPLETED FORMS TO 
THiS ADDRESS, SEND TO: CommissionE!r for Patents, P.O. Box 1450, Alex.0n#ria, \/A 22313,1450. • • 
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IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF DELAWARE 

 
BEARBOX LLC and AUSTIN STORMS, 

Plaintiffs, 

v. 

LANCIUM LLC, MICHAEL T. 
MCNAMARA, and RAYMOND E. CLINE, 
JR. 

   Defendants. 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

 
 
 

 
C.A. No. 21-534-MN 
 

 

Plaintiffs BearBox LLC (“BearBox”) and Austin Storms (collectively, “Plaintiffs”) bring 

this action against Lancium LLC (“Lancium”), Michael T. McNamara, and Raymond E. Cline, 

Jr. (collectively “Defendants”) to correct the inventorship of U.S. Patent No. 10,608,433 (the 

“’433 Patent”) and to recover damages, injunctive relief, declaratory relief, and other remedies 

for Defendants’ wrongful actions to obtain, misuse, disclose, and claim as their own Plaintiffs’ 

proprietary cryptocurrency mining technology. Plaintiffs further allege as follows: 

1. This case is about the Defendants’ theft of inventions that rightfully belong to 

Plaintiffs. 

2. Plaintiffs developedPlaintiffs developed proprietary technology relating to 

cryptocurrency mining systems (the “BearBox Technology”).  By way of background, the 

BearBox Technology generally relates to an energy-efficient cryptocurrency mining system and 

related methods that reduce the inefficiency and environmental impact of energy-expensive 

mining operations by better utilizing available energy resources to increase stability of the 

Case 1:21-cv-00534-MN-CJB   Document 19-3   Filed 05/24/21   Page 1 of 21 PageID #: 533

Appx693

Case: 23-1922      Document: 32-2     Page: 159     Filed: 12/20/2023



 

{01690829;v1 } 2 

energy grid, minimize a mining operation’s impact on peak-demand, and also alleviate electricity 

undersupply and/or oversupply conditions (the “BearBox Technology”).energy over-supply 

conditions. The BearBox Technology can be used to mine cryptocurrency, such as Bitcoin. 

3. The Defendants induced the Plaintiffs to disclose the BearBox Technology to 

them under the guise of a possible business deal between Defendants and Plaintiffs to jointly 

commercialize the BearBox Technology. Before disclosing the BearBox Technology to 

Defendants, Plaintiffs obtained assurances of confidentiality from Defendants. 

4. Rather than keeping the BearBox Technology confidential and using it in 

furtherance of a business relationship with Plaintiffs, theThe Defendants stole the BearBox 

Technology from Plaintiffs by converting and misappropriating it and claiming it as their own. 

Defendants filed a U.S. patent application that wrongfully disclosed the BearBox Technology to 

the U.S. Patent and Trademark Office and ultimately to the public. The claimed subject matter of 

the ’433 Patent falls fully within the scope of the BearBox Technology. And by obtaining the 

’433 Patent with claims directed to the BearBox Technology, the Defendants have wrongfully 

obtained a patent covering the BearBox Technology and wrongfully claimed the BearBox 

Technology as their own. 

5. Plaintiffs bring this action to correct the named inventors on the ’433 Patent. The 

inventions claimed in the ’433 Patent are inventions conceived by Storms, founder and president 

of BearBox. 

6. Plaintiff BearBox LLC (“BearBox”) is a limited liability company organized and 

existing under the laws of Louisiana with its principal place of business at 4422 Highway 22, 

Mandeville, Louisiana 70471. 
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7. Plaintiff Austin Storms is an individual residing in Mandeville, Louisiana. 

8. On information and belief, Defendant Lancium is a Delaware limited liability 

company with its principal place of business at 6006 Thomas Rd, Houston, Texas 77041. On 

information and belief, Lancium has a registered agent capable of accepting service in this 

district, Harvard Business Services, Inc. with a place of business at 16192 Coastal Highway, 

Lewes, DE 19958. 

9. On information and belief, Defendant Michael T. McNamara is the Chief 

Executive Officer and a founder of Lancium and resides in Newport Beach, California. 

Defendant McNamara is named as a purported inventor on the face of the ’433 Patent.  

10. On information and belief, Defendant Raymond E. Cline, Jr. is the Chief 

Computing Officer of Lancium and resides in Houston, Texas. Defendant Cline is named as a 

purported inventor on the face of the ’433 Patent. 

11. This is an action seeking correction of the named inventors of a United States 

patent under 35 U.S.C. § 256. As such, this action arises under the laws of the United States. 

12. This Court has exclusive subject matter jurisdiction under 28 U.S.C. §§ 1331 and 

1338(a) because the matter arises under an Act of Congress relating to patents, specifically 35 

U.S.C. § 256. 

13. This Court further has subject matter jurisdiction under 28 U.S.C. §§ 1331 

because the matter arises under the trade secret laws of the United States, 18 U.S.C. § 1836. 

. 
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14.13. The Court has supplemental jurisdiction under 28 U.S.C. § 1367 over all asserted 

claims under state law because those claims are so related to the claims in this action that arise 

under federal law that they form part of the same case or controversy. 

15.14. The Court also has jurisdiction pursuant to 28 U.S.C. § 1332, as complete 

diversity of citizenship exists among the parties, and the amount in controversy exceeds $75,000. 

Plaintiff BearBox is a citizen of the State of Louisiana because it is organized under the laws of 

the State of Louisiana and has its principal place of business in the State of Louisiana. Plaintiff 

Storms is a citizen of the State of Louisiana because he resides in the State of Louisiana. In 

contrast, none of the Defendants are citizens of the State of Louisiana. Defendant Lancium is a 

citizen of the States of Delaware and Texas because it is organized under the laws of the State of 

Delaware and has its principal place of business in the State of Texas. Defendant McNamara is a 

citizen of the State of California because he resides in the State of California. Defendant Cline is 

a citizen of the State of Texas because he resides in the State of Texas. Therefore, because the 

Plaintiffs are both citizens of the State of Louisiana (and no other states) for purposes of diversity 

jurisdiction, and none of the Defendants are citizens of the State of Louisiana, complete diversity 

exists among the parties. 

16.15. This Court has general personal jurisdiction over Lancium because it is organized 

under the laws of the State of Delaware and because it maintains an ongoing presence in this 

District at least through its registered agent.  

17.16. This Court has specific personal jurisdiction over each of Defendants McNamara 

and Cline at least under Title 6 of the Delaware Code, § 18-109(a). 

18.17. On information and belief, Defendant McNamara is the Chief Executive Officer 

of Lancium. On information and belief, as the Chief Executive Offer, McNamara participates 
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materially in the management of Lancium, has control and/or decision-making authority over 

Lancium, and is a key individual who takes actions on behalf of Lancium. 

19.18. McNamara is a necessary or proper party to this action because he has a legal 

interest in the dispute that is separate from the interests of Lancium and because Plaintiffs’ 

claims against him arise out of the same facts and occurrences as the claims against Lancium. 

Accordingly, it serves judicial economy to consider the claims against Lancium and Defendant 

McNamara together. Plaintiffs’ claims against Defendant McNamara arise out of his exercise of 

his powers as Chief Executive Officer of Lancium. 

20.19. On information and belief, Defendant Cline is the Chief Computing Officer of 

Lancium. On information and belief, as the Chief Computing Officer, Cline participates 

materially in the management of Lancium, has control and/or decision-making authority over 

Lancium, and is a key individual who takes actions on behalf of Lancium.  

21.20. Cline is a necessary or proper party to this action because he has a legal interest in 

the dispute that is separate from Lancium’s interest and because Plaintiffs’ claims against him 

arise out of the same facts and occurrences as the claim against Lancium. Accordingly, it serves 

judicial economy to consider the claims against Lancium and Defendant Cline together. 

Plaintiffs’ claims against Defendant Cline arise out of his exercise of his powers as Chief 

Computing Officer of Lancium. 

22.21. The actions of Defendants McNamara and Cline establish sufficient minimum 

contacts with Delaware under Delaware law and the United States Constitution to give this Court 

personal jurisdiction over each of them. 

23.22. As described below, each Defendant has committed acts giving rise to this action.  
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24.23. Venue is proper in this District under 28 U.S.C. § 1391(b)(3) because there is no 

district in which an action may otherwise be brought as provided in § 1391(b) and Defendant 

Lancium is subject to the Court’s personal jurisdiction with respect to this action. 

25.24. As of 2018, the amount of energy required to process computer algorithms to 

mine cryptocurrencies like Bitcoin was three times greater than the energy required to physically 

mine gold. Conventional mining of “copper, gold, platinum, and rare earth oxides are 4, 5, 7, and 

9 megajoules to generate one U.S. dollars,” while “it costs an average of 17 megajoules to mine 

$1 worth of bitcoin.”1 The large amount of energy required to mine cryptocurrencies can make 

such mining financially prohibitive, and even when financially lucrative, the large energy 

requirements make cryptocurrency mining harmful to the global environment, with studies 

showing carbon dioxide emissions from cryptocurrency mining “single-handedly rais[ing] global 

temperatures by 2 degrees by 2023.” Id. 

26.25. At the same time, some forms of electrical power generation are terribly 

inefficient. When producers of electrical power are unable to quickly adjust their operations in 

response to dynamically changing grid conditions, these producers frequently sell power at low 

or even negative prices until demand and market prices increase. 

27.26. Because cryptocurrency mining is a computationally demanding process, it 

requires significant energy. As a result, industrial-scale cryptocurrency mining places a large 

                                                 
1 https://www.marketwatch.com/story/mining-bitcoin-is-3-times-more-expensive-than-mining-gold-research-paper-
finds-2018-11-06 
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energy burden on the power grid, driving demand and costs as well as increasing the likelihood 

of grid component failure.  

28.27. In late 2018 and early 2019, Austin Storms sought to address these problems by 

developing energy-efficient cryptocurrency mining systems and methods that reduce the 

environmental impact of energy-intensive mining operations. Storms conceived of a system that 

better uses available energy resources to increase the stability of the energy grid, minimize a 

mining operation’s impact on peak-demand, and alleviate electricity undersupply and/or 

oversupplyenergy over supply conditions, all while decreasing the overall energy costs of the 

mining operation and increasing its profitability.  

29.28. Austin Storms conceived of and developed the BearBox Technology. Storms is 

the president and founder of BearBox. The BearBox Technology includes hardware and software 

components. Structurally, the BearBox Technology includes a housing for a plurality of miners 

(such as ASICs, graphics cards, or the like) under the direction of a smart controller(s). 

30.29. The smart controller monitors various external factors, such as current and 

expected energy demand and pricing information, current and expected cryptocurrency pricing, 

and the like. Based on these external factors, the system may determine whether conditions are 

appropriate to mine cryptocurrency and, if so, subsequently mines the cryptocurrency. 

Optionally, the system also includes other components for cooling, air-filtration, and related 

features. 

31.30. In the BearBox Technology, a controller (such as a power distribution unit, 

network interface, or the like) monitors various external factors, such as current and expected 

energy demand/pricing information, current and expected cryptocurrency pricing, and the like. 

Based on these external factors, the controller(s) determines appropriate times to mine 
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cryptocurrency in accordance with a desired performance strategy (for example, profitability 

thresholds). At the appropriate times, the controller initiates mining, for example, by powering 

on the miners. 

32.31. In May 2019, Storms attended the Fidelity FCAT Mining Summit in Boston, 

Massachusetts on behalf of BearBox to promote the BearBox Technology and seek potential 

customers for his revolutionary system. 

33.32. While at the conference, Storms met Defendant McNamara. Defendant 

McNamara showed immediate interest in the BearBox Technology. Under the rouse of a 

potential business relationship, McNamara pumped Storms for details about the BearBox 

Technology over the course of several exchanges, which included conversations, emails, and text 

messages about the BearBox Technology. Storms took McNamara to dinner where McNamara 

continued to pump Storms for details about the BearBox Technology. At all times before and 

during Storms’s disclosure of this information, Storms told McNamara that the BearBox 

Technology was confidential, and Storms relied on McNamara’s good faith assurances that he 

would keep confidential the information he received from Storms about the BearBox 

Technology.  

34.33. Following the conference, McNamara continued to press Storms for additional 

details about the BearBox Technology via text messaging and email. Again relying on Defendant 

McNamara’s assurances of confidentiality, Storms provided annotated system diagrams, 

component specifications, and modeled data sets to mimic real-world Bitcoin and energy prices. 

Storms included express confidentiality notices in his communications with Defendant 

McNamara.  
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35.34. After Storms disclosed the BearBox Technology to McNamara, McNamara 

abruptly ended all communications with Storms. 

36.35. Storms last communicated with McNamara on May 9, 2019 via e-mail, and after 

sending that message, Storms did not hear from McNamara again. 

37.36. At that time, Storms understood that McNamara was not interested in investing in 

the BearBox Technology. He had no reason to suspect that McNamara would steal the BearBox 

Technology and claim it as his own. 

38.37. On information and belief, Defendants filed U.S. provisional patent application 

No. 62/927,119 on October 28, 2019, naming Defendants McNamara and Cline as the purported 

sole joint inventors of the inventions disclosed in the application. 

39.38. In addition to falsely claiming to be the inventors of the inventions disclosed in 

the application, Defendants wrongfully disclosed, without authorization, the confidential 

BearBox Technology to the United States Patent and Trademark Office. 

40.39. Likewise, on December 4, 2019, Defendants filed U.S. Patent Application Serial 

No. 16/702,931, once again naming Defendants McNamara and Cline as the purported sole joint 

inventors of the inventions disclosed in the application. 

41.40. The ’433 Patent issued on March 31, 2020 naming Defendants McNamara and 

Cline as the sole purported inventors on the face of the patent. A true and correct copy of the 

’433 Patent is attached hereto as Exhibit A. 

42.41. The inventions claimed in the ’433 patent encompassfall within the scope of the 

BearBox Technology, yet Defendants falsely identified themselves as the inventors of the 

claimed inventions, when, in fact, Storms is the sole inventor of the claimed inventions. 
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43.42. On information and belief, McNamara and Cline assigned their purported rights in 

the ’433 patent to Lancium. On information and belief, at all times, Lancium was aware that 

McNamara and Cline, both officers of Lancium, were not the rightful inventors of the BearBox 

Technology disclosed in the patent and the inventions claimed in the patent.  

44.43. Defendants McNamara and Cline each submitted signed declarations falsely 

swearing that they were “an original joint inventor” of the claimed subject matter . A true and 

correct copy of Defendant McNamara’s and Defendant Cline’s declarations are attached as 

Exhibit B. 

45.44. On August 14, 2020, Lancium filed a lawsuit in the U.S. District Court for the 

Western District of Texas against Layer1 Technologies, Inc. (“Layer1”) asserting that Layer1 

infringes the ’433 patent. That case is captioned Lancium LLC v. Layer1 Technologies, Inc., 

Case No. 6:20-cv-739 (W.D. Texas) (the “Layer1 Lawsuit”). 

46.45. As part of the Layer1 Lawsuit, Defendants falsely asserted that McNamara and 

Cline are the sole inventors of the inventions claimed in the ’433 patent. 

47.46. Plaintiffs became aware of Defendants’ wrongful use of the BearBox Technology 

on or about August 17, 2020, when they learned about the Layer1 Lawsuit through a press 

release dated August 14, 2020, posted by Lancium on PRNewswire. That press release is 

available at the following URL: https://www.prnewswire.com/news-releases/controllable-load-

resource-clr-market-leader-lancium-files-patent-infringement-lawsuit-against-layer1-

301112687.html. 

48.47. Before seeing the August 14, 2020 press release, Plaintiffs were unaware of 

Defendants’ wrongful use of the BearBox Technology and was unaware of the ’433 patent. 
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49.48. On March 5, 2021, Lancium and Layer1 entered a Stipulation to Dismiss with 

Prejudice in the Layer1 Lawsuit. According to the stipulation, the parties had entered a 

Settlement Agreement to resolve the Layer1 Lawsuit. 

50.49. According to a press release issued by Lancium on March 8, 2021, Lancium and 

Layer 1 “have entered into a mutually beneficial partnership. Layer1 has licensed Lancium’s 

intellectual property and Lancium will provide Smart Response™ software and services to 

Layer1.” The press release is available at the following URL: https://www.prnewswire.com/ 

news-releases/lancium-and-layer1-settle-patent-infringement-suit-301242602.html 

51.50. On information and belief, as part of the Settlement Agreement between Lancium 

and Layer1 to settle the Layer1 Lawsuit, Lancium received and continues to receive valuable 

consideration from Layer1, all of which rightly belongs to Plaintiffs, the rightful owners of the 

inventions claimed in the ’433 Patent. 

52.51. Plaintiffs incorporate the above paragraphs by reference. 

53.52. Storms is the sole inventor of the subject matter claimed in the ’433 Patent. 

54.53. Through omission, inadvertence, and/or error, Storms was not listed as an 

inventor on the ’433 patent and the currently listed inventors on the ’433 patent were improperly 

listed. The omission, inadvertence, and/or error occurred without any deceptive intent on the part 

of Storms or BearBox. 

55.54. Unless Defendants Lancium, McNamara, and Cline are enjoined from asserting 

that McNamara and Cline are the sole inventors of the ’433 Patent in violation of U.S. federal 

patent laws, Plaintiffs will suffer irreparable injury. Plaintiffs have no adequate remedy at law. 
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56.55. Plaintiffs incorporates the above paragraphs by reference. 

57.56. In the alternative, Storms is a joint inventor of the subject matter claimed in the 

’433 Patent and should be added to the individuals currently named as inventors on the ’433 

Patent. 

58.57. Through omission, inadvertence, and/or error, Storms was not listed as an 

inventor on the ’433 patent and the currently listed inventors on the ’433 patent were improperly 

listed. The omission, inadvertence, and/or error occurred without any deceptive intent on the part 

of Storms. 

59.58. Unless Defendants Lancium, McNamara, and Cline are enjoined from asserting 

that McNamara and Cline are the sole inventors of the ’433 Patent in violation of U.S. federal 

patent laws, Plaintiffs will suffer irreparable injury. Plaintiffs have no adequate remedy at law. 

60.59. Plaintiffs incorporates the above paragraphs by reference. 

61.60. Austin Storms, in his capacity as founder and President of BearBox, conceived, 

developed, and reduced to practice the BearBox Technology. Plaintiffs own the BearBox 

Technology, related know-how, and related intellectual property. Plaintiffs owned this property 

during all relevant time periods in this suit. Information on the BearBox Technology was 

provided to Defendants solely for the purposes of evaluation for a potential business relationship 

and under strict confidentiality obligations. 
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62.61. Defendants assumed dominion and control over the BearBox Technology by 

claiming it as their own in the ’433 patent. Through their wrongful conduct in obtaining the ’433 

Patent and claiming the BearBox Technology as their own, the Defendants have wrongfully 

obtained the purported ability to exclude Plaintiffs and others from using the BearBox 

Technology. This constitutes unauthorized and unlawful conversion by Defendants. 

63.62. As a result of Defendants’ wrongful actions, Plaintiffs will suffer imminent and 

irreparable damages in an amount to be proven at trial. In particular, Plaintiffs have been 

damaged by losing valuable intellectual property from which Plaintiffs would have derived 

substantial revenue via licensing and/or selling patented products. 

64.63. Plaintiffs incorporate the above paragraphs by reference. 

65.64. Plaintiffs conferred a benefit on Defendants by providing them valuable 

intellectual property about cryptocurrency mining systems and related confidential information 

and materials under the boundaries of a potential collaboration between BearBox and Lancium. 

66.65. Defendants accepted that cryptocurrency mining intellectual property and, indeed, 

continuously asked Storms to provide more information and materials, having recognized the 

benefit that Defendants received by having access to the BearBox Technology. 

67.66. Defendants accepted and retained the BearBox Technology, and used it to their 

own advantage, at Plaintiffs’ expense. 

68.67. Defendants have been and continue to be unjustly enriched by profiting from their 

wrongful conduct. In particular, Defendants have unlawfully used Plaintiffs’ property by 

asserting inventorship over the BearBox Technology, and deriving an unjust benefit from 
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exploiting Storms’s cryptocurrency mining inventions. It would be inequitable for Defendants to 

retain these benefits under these circumstances. 

69.68. Plaintiffs have incurred, and continue to incur, detriment in the form of loss of 

money and property as a result of Defendants’ wrongful use of Plaintiffs’ intellectual property, 

including the right to any patent based on their own intellectual property and any royalties 

derived from that intellectual property.. The intellectual property, including the right to any 

patents based on Plaintiffs’ intellectual property and to any patent documents (including 

assignment documents), U.S. and foreign, are unique and there is no adequate remedy at law. 

70.69. The harm to Plaintiffs is continuous, substantial, and irreparable. 

71. Plaintiffs incorporate the above paragraphs by reference. 

72. At all relevant times, Plaintiffs and Defendants were engaged in interstate 

commerce. For example, Plaintiffs and Defendants are engaged in trade and business, developing 

and testing, among other things, cryptocurrency mining systems and related methods in interstate 

commerce throughout the United States. 

73. In the course of the interactions between Austin Storms and Defendants, 

Defendants obtained confidential information about the BearBox Technology relating to 

cryptocurrency mining systems and related methods from Plaintiff. The confidential information 

included detailed technical information about the BearBox Technology. Such information 

constitutes trade secrets of substantial economic value. This confidential technical information 

was not known to the public or to other persons who can obtain economic value from its 
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disclosure or use. This information constituted a trade secret under the Defend Trade Secrets Act, 

18 U.S.C. §§ 1836. 

74. Defendants knew the technical information they received from Austin Storms 

about the BearBox Technology was confidential, as Storms specifically informed Defendant 

McNamara that the information given to him was to be held in confidence, for internal use only, 

and was not to be used for any other purpose beyond those necessary to carry out an evaluation 

in advance of a potential business relationship. Plaintiffs took reasonable steps to preserve 

secrecy via these explicit guidelines regarding confidentiality and by limiting the number of 

collaborators that Plaintiffs allowed to access this information. Plaintiffs also had systems in 

place to maintain confidentiality with respect to third parties, by, for example, limiting access to 

its offices and computers. 

75. Defendants’ inclusion of Plaintiffs’ confidential technical information in the ’433 

patent constituted a misappropriation of Plaintiffs’ trade secrets. Defendants acquired the 

confidential information under circumstances giving rise to a duty to maintain the secrecy of the 

trade secret or limit the use of the trade secret. 

76. Defendants’ inclusion of Plaintiffs’ confidential technical information in the ’433 

patent was an unauthorized disclosure in breach of Defendants’ agreement to maintain the 

secrecy of this information or otherwise limit its use. As recently as December 4, 2019, 

Defendants have wrongly sworn that Plaintiffs’ confidential technical information is their own 

by declaring to the United States Patent and Trademark Office that they were the original and 

joint inventors of the inventions claimed in the ’433 patent. Even ignoring that Defendants have 

improperly claimed this information as their own, through their public filings Defendants have 

disclosed the confidential technical information without the express or implied consent of 
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Plaintiffs. The acts of taking Plaintiffs’ confidential information, claiming it as Defendants’ own, 

and submitting it in public filings were improper means in breach of a confidential relationship. 

Further, Defendant McNamara agreed to abide by Plaintiffs’ confidentiality terms, only to 

violate these terms in secret. Defendant McNamara’s deception led to Storms continuing to 

disclose confidential information to Defendants.  

77. As a result of Defendants’ misappropriation of Plaintiffs’ trade secrets, Plaintiffs’ 

have suffered and will suffer damages in an amount to be proven at trial including, but not 

limited to, damages for actual loss caused by the misappropriation of the trade secrets, damages 

for any unjust enrichment caused by the misappropriation of the trade secrets, and/or damages 

caused by the misappropriation measured by imposition of liability for a reasonable royalty for 

the Defendants’ unauthorized disclosure or use of the trade secrets. 

78. The Defendants willfully and maliciously misappropriated the Plaintiffs’ trade 

secrets, and Plaintiffs are therefore entitled to an award of exemplary damages and an award of 

reasonable attorney’s fees under 18 U.S.C. § 1836(b)(3)(C), (D). 

79. Plaintiffs incorporate the above paragraphs by reference. 

80. At all relevant times, Plaintiffs and Defendants were engaged in trade or 

commerce within the meaning of Texas Civil Practice and Remedies c. § 134A, the Texas 

Uniform Trade Secrets Act. For example, Plaintiffs and Defendants are engaged in trade and 

business, developing and testing, among other things, cryptocurrency mining systems and related 

methods. 
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81. In the course of the interactions between Austin Storms and Defendants, 

Defendants obtained confidential information about the BearBox Technology relating to 

cryptocurrency mining systems and related methods from Plaintiff. The confidential information 

included detailed technical information about the BearBox Technology. Such information 

constitutes trade secrets of substantial economic value. This confidential technical information 

was not known to the public or to other persons who can obtain economic value from its 

disclosure or use. This information constituted a trade secret. 

82. Defendants knew the technical information they received from Austin Storms 

about the BearBox Technology was confidential, as Storms specifically informed Defendant 

McNamara that the information given to him was to be held in confidence, for internal use only, 

and was not to be used for any other purpose beyond those necessary to carry out an evaluation 

in advance of a potential business relationship. Plaintiffs took reasonable steps to preserve 

secrecy via these explicit guidelines regarding confidentiality and by limiting the number of 

collaborators that Plaintiffs allowed to access this information. Plaintiffs also had systems in 

place to maintain confidentiality with respect to third parties, by, for example, limiting access to 

its offices and computers. 

83. Defendants’ inclusion of Plaintiffs’ confidential technical information in the ’433 

patent constituted a misappropriation of Plaintiffs’ trade secrets. Defendants acquired the 

confidential information under circumstances giving rise to a duty to maintain the secrecy of the 

trade secret or limit the use of the trade secret. 

84. Defendants’ inclusion of Plaintiffs’ confidential technical information in the ’433 

patent was an unauthorized disclosure in breach of Defendants’ agreement to maintain the 

secrecy of this information or otherwise limit its use. As recently as December 4, 2019, 
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Defendants have wrongly sworn that Plaintiffs’ confidential technical information is their own 

by declaring to the United States Patent and Trademark Office that they were the original and 

joint inventors of the inventions claimed in the ’433 patent. Even ignoring that Defendants have 

improperly claimed this information as their own, through their public filings Defendants have 

disclosed the confidential technical information without the express or implied consent of 

Plaintiffs. The acts of taking Plaintiffs’ confidential information, claiming it as Defendants’ own, 

and submitting it in public filings were improper means in breach of a confidential relationship. 

Further, Defendant McNamara agreed to abide by Plaintiffs’ confidentiality terms, only to 

violate these terms in secret. Defendant McNamara’s deception led to Storms continuing to 

disclose confidential information to Defendants.  

85. As a result of the misappropriation of Plaintiffs’ trade secrets and intended 

immediate use by the Defendants, Plaintiffs’ have suffered and will suffer damages in an amount 

to be proven at trial. 

86.70. Plaintiffs incorporate the above paragraphs by reference. 

87.71. In connection with the potential work involving cryptocurrency mining systems 

and related methods, Storms told Defendant McNamara that the cryptocurrency mining systems 

and related methods were proprietary to Plaintiffs and not to be used or shared outside of 

Lancium. Defendant McNamara gave his word that he would abide by this confidentiality. On 

information and belief, Defendant McNamara agreed to keep the BearBox Technology 

confidential despite later recklessly incorporating the BearBox Technology into his own patent 

applications and swearing, as recently as December 4, 2019, that he is an inventor of the 
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BearBox Technology. Storms relied on Defendant McNamara’s assurances of confidentiality and 

continued to share details about the BearBox Technology with Defendants. 

88.72. If Plaintiffs had known that Defendants would secretly incorporate the BearBox 

Technology into Defendants’ own patent applications to claim them as Defendants’ intellectual 

property, Plaintiffs would not have continued working with and sharing intellectual property 

with Defendants.  

89.73. Plaintiffs suffered a pecuniary loss based on this reliance including the loss of 

potential patent rights, and the costs of Plaintiffs’ know-how converted under the guise of a 

potential business relationship.  

90.74. Under Rule 38(b) of the Federal Rules of Civil Procedure, Plaintiffs respectfully 

demand a trial by jury on all issues so triable. 

WHEREFORE, BearBox respectfully requests the following relief: 

A. An order that the Director of the United States Patent and Trademark Office 

correct the inventorship of the ’433 Patent to name Austin Storms as the sole inventor, or, in the 

alternative, as a joint inventor to one or both of the individuals currently listed as inventors on 

the ’433 Patent; 

B. Alternatively, an order that Defendants sign the requisite documents to correct 

inventorship of the ’433 Patent to name Austin Storms as the sole inventor, or, in the alternative, 

as a joint inventor to one or both of the individuals currently listed as inventors on the ’433 

Patent; 
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C. A declaration that Austin Storms is the sole inventor, or, in the alternative, is a 

joint inventor to one or both of the individuals currently listed as inventors on the ’433 Patent;  

D. A preliminary and a permanent injunction enjoining Defendants Lancium, 

McNamara, and Cline from asserting that McNamara or Cline are inventors of the ’433 Patent in 

violation of the United States federal patent laws; 

E. An order that Defendants immediately transfer to Plaintiffs all right, title, and 

interest in all information, patent applications, patents, technology, products, and other materials 

in the possession, custody, or control of Defendants that wrongfully constitute, contain, were 

based on, and/or derived in whole or in part from the use of Plaintiffs’ intellectual property; 

F. An order for a constructive trust over all information, patent applications, patents, 

technology, products, and other materials in the possession, custody, or control of Defendants 

that wrongfully constitute, contain, were based on, and/or derived in whole or in part from the 

use of Plaintiffs’ intellectual property;   

G. Financial relief including damages, consequential damages, disgorgement of 

Defendants’ ill-gotten profits, Defendants’ unjust enrichment, restitution, reasonable royalty 

damages, lost profits damages, reliance damages, and/or all other appropriate financial relief, all 

in an amount to be determined at trial, with interest;  

H. An award of the amount by which Defendants have been unjustly enriched by 

their actions set forth in this Complaint and their purported ownership of patents covering 

Plaintiffs’ intellectual property; 

I. An award of exemplary, enhanced, and/or punitive damages as permitted by law, 

including under 18 U.S.C. § 1836(b)(3)(C) and Texas Business and Commerce Code § 17E; 
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J.I. A finding that this is an exceptional case warranting imposition of attorney fees 

against Defendants and an award to Plaintiffs of its reasonable costs and attorney fees incurred in 

bringing this action pursuant to 35 U.S.C. § 285; and 

K. An award of reasonable attorney’s fees under 18 U.S.C. § 1836(b)(3)(D); and 

L.J. An award of such further relief at law or in equity, such as preliminary and/or 

permanent injunctive relief, as the Court deems just and proper. 

 
 
 
 
 

Of Counsel: 

Benjamin T. Horton 
John R. Labbe  
Raymond R. Ricordati, III 
Chelsea M. Murray 
MARSHALL, GERSTEIN & BORUN LLP 
233 South Wacker Drive 
6300 Willis Tower 
Chicago, IL 60606-6357 
(312) 474-6300 
 

Dated:  May 24, 2021 

ASHBY & GEDDES 

/s/ Andrew C. Mayo 
_____________________________
Andrew C. Mayo (#5207) 
500 Delaware Avenue, 8th Floor 
P.O. Box 1150 
Wilmington, DE  19899 
(302) 654-1888 
amayo@ashbygeddes.com 
 
Attorneys for Plaintiffs  
BearBox LLC and Austin Storms 
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LANCIUM IS THE TRUE INNOVATOR IN THIS FIELD

Lancium is a technology company creating software and intellectual property 

solutions that enable more renewable energy on the nation’s power grid. Lancium’s products 

include Lancium Smart Response™ for rapid server power management, and Lancium 

Compute™, a platform for high throughput computing applications. Lancium’s solutions help 

ensure that renewable energy can power our future.

Lancium is the leader in data center power ramping software.

As data center power demand continues to escalate, Lancium Smart Response™ 

software can unlock huge power costs savings for data center owners. The software also provides 

critical services to the power grid ensuring reliability and resiliency.  As every grid takes on more 

renewable energy, the power market will need much greater quantities of flexible load, and in 

particular, Controllable Loads enabled by Lancium Smart Response™.  Lancium Smart 

Response™ functionality enables data centers to provide this crucial service.

Lancium has numerous issued and pending patents.   

Lancium’s issued patents include the following: 

U.S. Patent No. 10,873,211 (filed Sept. 13. 2018) “Systems and Methods for 
Dynamic Power Routing with Behind-the-Meter Energy Storage”

U.S. Patent No. 10,444,818 (filed Oct. 30, 2018) “Methods and Systems for 
Distributed Power Control of Flexible Datacenters”

U.S. Patent No. 10,367,353 (filed Oct. 30, 2018) “Managing Queue 
Distribution between Critical Datacenter and Flexible Datacenter”

U.S. Patent No. 10,452,127 (filed Jan. 11, 2019) “Redundant Flexible 
Datacenter Workload Scheduling”

U.S. Patent No. 10,618,427 (filed Oct. 8, 2019) “Behind-the-Meter Branch 
Loads for Electrical Vehicle Charging

U.S. Patent No. 10,608,433 (filed Dec. 4, 2019) “Methods and Systems for 
Adjusting Power Consumption Based on a Fixed-Duration Power Option 
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Agreement”

U.S. Patent No. 10,857,899 (filed Mar. 4, 2020) “Behind-the-Meter Branch 
Loads for Electrical Vehicle Charging”

One of Lancium’s patent applications, International Application Number 

PCT/US2018/0 17950, was filed on February 13, 2018 and published as the ‘632 application on 

July 18, 2019. 

The ‘632 application describes a method and system for dynamic power delivery 

to a flexible datacenter using unutilized energy sources. In one embodiment of the invention: 

a method and system for dynamic power delivery' to a flexible 
datacenter uses unutilized behind-the-meter power sources without 
transmission and distribution costs. The flexible datacenter may be 
configured to modulate power delivery to one or more computing 
systems based on the availability of unutilized behind-the-meter power 
or an operational directive. For example, the flexible datacenter may 
ramp-up to a fully online status, ramp-down to a fully offline status, or 
dynamically reduce power consumption, act a load balancer, or adjust 
the power factor. Advantageously, the flexible datacenter may perform 
computational operations, such as blockchain hashing operations, with 
little to no energy costs, using clean and renewable energy that would 
otherwise be wasted.

See ‘632 application ¶ [0022]. 

Put simply, and as discussed more thoroughly below, the ‘632 application describes 

the so-called “BearBox technology.” 

The ‘632 application claims priority to U.S. Provisional Application No. 

62/616,348 (the “’348 Provisional”), filed on Jan. 11, 2018. 

The ‘632 application lists the following Lancium current or former personnel as 

inventors:  David Henson, Michael McNamara, and Raymond Cline.   

The ‘632 application lists the “Applicant” as Lancium LLC.

On information and belief, BearBox LLC knew of the ‘632 application before filing 

the Complaint in this action.
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BEARBOX LLC and AUSTIN STORMS, 

Plaintiffs, 

v. 

LANCIUM LLC, MICHAEL T. 
MCNAMARA, and RAYMOND E.  
CLINE, JR., 

Defendants. 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

C.A. No. 21-534-MN

This 6th day of July 2021, the Court having conducted an initial Rule 16(b) 

scheduling conference pursuant to Local Rule 16.1(b), and the parties having determined after 

discussion that the matter cannot be resolved at this juncture by settlement, voluntary 

mediation, or binding arbitration; 

IT IS ORDERED that: 

1. Rule 26(a)(1) Initial Disclosures and E-Discovery Default Standard.

Unless otherwise agreed to by the parties, the parties shall make their initial disclosures 

pursuant to Federal Rule of Civil Procedure 26(a)(1) within five (5) days of the date the Court 

entered this Order. If they have not already done so, the parties are to review the Court’s Default 

Standard for Discovery, Including Discovery of Electronically Stored Information (“ESI”), which 

is posted at http://www.ded.uscourts.gov (see Other Resources, Default Standard for Discovery) 

and is incorporated herein by reference. 

2. Joinder of Other Parties and Amendment of Pleadings. All motions to join other

parties, and to amend or supplement the pleadings, shall be filed on or before . 
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Unless otherwise ordered by the Court, any motion to join a party or motion to amend the pleadings 

shall be made pursuant to the procedures set forth in Paragraphs 7(g) and 8. 

3. Application to Court for Protective Order. Should counsel find it will be necessary 

to apply to the Court for a protective order specifying terms and conditions for the disclosure of 

confidential information, counsel should confer and attempt to reach an agreement on a proposed 

form of order and submit it to the Court within ten (10) days from the date the Court enters this 

Order. Should counsel be unable to reach an agreement on a proposed form of order, counsel must 

follow the provisions of Paragraph 7(g) below. 

Any proposed protective order must include the following paragraph: 

Other Proceedings. By entering this order and limiting the disclosure of information 
in this case, the Court does not intend to preclude another court from finding that 
information may be relevant and subject to disclosure in another case. Any person 
or party subject to this order who becomes subject to a motion to disclose another 
party’s information designated “confidential” [the parties should list any other level 
of designation, such as “highly confidential,” which may be provided for in the 
protective order] pursuant to this order shall promptly notify that party of the 
motion so that the party may have an opportunity to appear and be heard on whether 
that information should be disclosed. 

4. Papers Filed Under Seal. In accordance with section G of the Revised 

Administrative Procedures Governing Filing and Service by Electronic Means, a redacted version 

of any sealed document shall be filed electronically within seven (7) days of the filing of the sealed 

document. 

5. Courtesy Copies. The parties shall provide to the Court two (2) courtesy copies of 

all briefs and any other document filed in support of any briefs (i.e., appendices, exhibits, 

declarations, affidavits etc.). This provision also applies to papers filed under seal. All courtesy 

copies shall be double-sided. 
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6. ADR Process. This matter is referred to a magistrate judge to explore the possibility 

of alternative dispute resolution. 

7. Discovery. Unless otherwise ordered by the Court or agreed to by parties, the 

limitations on discovery set forth in the Federal Rules shall be strictly observed. 

(a) Fact Discovery Cut Off. All fact discovery in this case shall be initiated so 

that it will be completed on or before December 14, 2021. 

(b) Document Production. Document production shall be substantially 

complete by October 8, 2021. 

(c) Requests for Admission. A maximum of fifty (50) requests for admission 

are permitted for each side.  For clarity, this limit does not apply to requests for admission related 

solely to authenticity. 

(d) Interrogatories.   

i. A maximum of twenty-five (25) interrogatories, including 

contention interrogatories, are permitted for each side. 

ii. The Court encourages the parties to serve and respond to contention 

interrogatories early in the case. In the absence of agreement among the parties, contention 

interrogatories, if filed, shall first be addressed by the party with the burden of proof. The adequacy 

of all interrogatory answers shall be judged by the level of detail each party provides (i.e., the 

more detail a party provides, the more detail a party shall receive). 

(e) Depositions.   

i. Limitation on Hours for Deposition Discovery. Each side is limited 

to a total of thirty (30) hours of taking testimony by deposition upon oral examination. 
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ii. Location of Depositions. Any party or representative (officer, 

director, or managing agent) of a party filing a civil action in this district court must ordinarily be 

required, upon request, to submit to a deposition at a place designated within this district. 

Exceptions to this general rule may be made by order of the Court. A defendant who becomes a 

counterclaimant, cross-claimant, or third-party plaintiff shall be considered as having filed an 

action in this Court for the purpose of this provision. 

(f) Disclosure of Expert Testimony.  

i. Expert Reports. For the party who has the initial burden of proof on 

the subject matter, the initial Federal Rule of Civil Procedure 26(a)(2) disclosure of expert 

testimony is due on or before January 18, 2022. The supplemental disclosure to contradict or rebut 

evidence on the same matter identified by another party is due on or before February 18, 2022. 

Reply expert reports from the party with the initial burden of proof are due on or before March 8, 

2022. No other expert reports will be permitted without either the consent of all parties or leave of 

the Court. Along with the submissions of the expert reports, the parties shall advise of the dates 

and times of their experts’ availability for deposition. 

ii. Objections to Expert Testimony. To the extent any objection to 

expert testimony is made pursuant to the principles announced in Daubert v. Merrell Dow 

Pharmaceuticals, Inc., 509 U.S. 579 (1993), as incorporated in Federal Rule of Evidence 702, it 

shall be made by motion no later than the deadline for dispositive motions set forth herein, unless 

otherwise ordered by the Court. 

iii. Expert Discovery Cut Off. All expert discovery in this case shall be 

initiated so that it will be completed on or before April 13, 2022. 

(g) Discovery Matters and Disputes Relating to Protective Orders.  
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i. Any discovery motion filed without first complying with the 

following procedures will be denied without prejudice to renew pursuant to these procedures. 

ii. Should counsel find, after a reasonable effort pursuant to Local Rule 

7.1.1 that they are unable to resolve a discovery matter or a dispute relating to a protective order, 

the parties involved in the discovery matter or protective order dispute shall contact the Court’s 

Judicial Administrator to schedule an argument. 

iii. On a date to be set by separate order, generally not less than four (4) 

days prior to the conference, the party seeking relief shall file with the Court a letter, not to exceed 

three (3) pages, outlining the issues in dispute and its position on those issues. On a date to be set 

by separate order, but generally not less than three (3) days prior to the conference, any party 

opposing the application for relief may file a letter, not to exceed three (3) pages, outlining that 

party’s reasons for its opposition. 

iv. The parties shall provide to the Court two (2) courtesy copies of its 

discovery letter and any other document filed in support of any letter (i.e., appendices, exhibits, 

declarations, affidavits etc.). This provision also applies to papers filed under seal. All courtesy 

copies shall be double-sided. 

v. Should the Court find further briefing necessary upon conclusion of 

the conference, the Court will order it. Alternatively, the Court may choose to resolve the dispute 

prior to the conference and will, in that event, cancel the conference. 

8. Claim Construction. The parties have determined that claim construction may be 

necessary in this case. By August 27, 2021, the parties shall determine whether or not claim 

construction is necessary and further notify the Court of their decision, and if claim construction 

is necessary, the parties will propose a claim construction schedule for the Court’s consideration.   
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9. Motions to Amend / Motions to Strike.  

(a) Any motion to amend (including a motion for leave to amend) a pleading 

or any motion to strike any pleading or other document shall be made pursuant to the discovery 

dispute procedure set forth in Paragraph 7(g) above. 

(b) Any such motion shall attach the proposed amended pleading as well as a 

“redline” comparison to the prior pleading or attach the document to be stricken. 

10. Case Dispositive Motions.  

(a) All case dispositive motions, an opening brief, and affidavits, if any, in 

support of the motion shall be served and filed on or before June 13, 2022. Briefing will be 

presented pursuant to the Court’s Local Rules. No case dispositive motion under Rule 56 may be 

filed more than ten (10) days before the above date without leave of the Court. 

(b) Concise Statement of Facts Requirement. Any motion for summary 

judgment shall be accompanied by a separate concise statement, not to exceed six (6) pages, which 

details each material fact which the moving party contends is essential for the Court’s resolution 

of the summary judgment motion (not the entire case) and as to which the moving party contends 

there is no genuine issue to be tried. Each fact shall be set forth in a separate numbered paragraph 

and shall be supported by specific citation(s) to the record. 

Any party opposing the motion shall include with its opposing papers a response 

to the moving party’s concise statement, not to exceed six (6) pages, which admits or disputes the 

facts set forth in the moving party’s concise statement on a paragraph-by-paragraph basis. To the 

extent a fact is disputed, the basis of the dispute shall be supported by specific citation(s) to the 

record. Failure to respond to a fact presented in the moving party’s concise statement of facts shall 

indicate that fact is not in dispute for purposes of summary judgment. The party opposing the 
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motion may also include with its opposing papers a separate concise statement, not to exceed four 

(4) pages, which sets forth material facts as to which the opposing party contends there is a genuine 

issue to be tried. Each fact asserted by the opposing party shall also be set forth in a separate 

numbered paragraph and shall be supported by specific citation(s) to the record. 

The moving party shall include with its reply papers a response to the opposing 

party’s concise statement of facts, not to exceed four (4) pages, on a paragraph-by-paragraph basis. 

Failure to respond to a fact presented in the opposing party’s concise statement of facts shall 

indicate that fact remains in dispute for purposes of summary judgment. 

11. Applications by Motion. Except as otherwise specified herein, any application to 

the Court shall be by written motion. Any non-dispositive motion should contain the statement 

required by Local Rule 7.1.1. 

12. Motions in Limine. Motions in limine shall not be separately filed. All in limine 

requests and responses thereto shall be set forth in the proposed pretrial order. Each party shall be 

limited to three (3) in limine requests, unless otherwise permitted by the Court. The in limine 

request and any response shall contain the authorities relied upon; each in limine request may be 

supported by a maximum of three (3) pages of argument, may be opposed by a maximum of three 

(3) pages of argument, and the party making the in limine request may add a maximum of one (1) 

additional page in reply in support of its request. If more than one party is supporting or opposing 

an in limine request, such support or opposition shall be combined in a single three (3) page 

submission (and, if the moving party, a single one (1) page reply), unless otherwise ordered by the 

Court. No separate briefing shall be submitted on in limine requests, unless otherwise permitted 

by the Court. 
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13.  Pretrial  Conference.  On  ,  the  Court  will  hold  a  pretrial  

conference in Court with counsel beginning at . The parties shall file with the Court the  

joint  proposed  final  pretrial  order  in  compliance  with  Local  Rule  16.3(c)  and  the  Court’s  

Preferences  and  Procedures  for  Civil  Cases  not  later  than  seven  (7)  days  before  the  pretrial   

conference. Unless otherwise ordered by the Court, the parties shall comply with the timeframes  

set forth in Local Rule 16.3(d)(1)-(3) for the preparation of the joint proposed final pretrial order.  

The Court will advise the parties at or before the above-scheduled pretrial conference whether an  

additional pretrial conference will be necessary.  

The  parties  shall  provide  the  Court  two  (2)  double-sided  courtesy  copies  of  the  joint  

proposed final pretrial order and all attachments. The proposed final pretrial order shall contain a  

table of contents and the paragraphs shall be numbered. 

14.  Jury Instructions, Voir Dire, and Special Verdict Forms. Where a case is to be tried  

to a jury, pursuant to Local Rules 47.1(a)(2) and 51.1 the parties should file (i) proposed voir dire,  

(ii) preliminary jury instructions, (iii) final jury instructions, and (iv) special verdict forms seven  

(7) full business days before the final pretrial conference. This submission shall be accompanied  

by  a  courtesy  copy  containing  electronic  files  of  these  documents,  in  Microsoft  Word  format,  

which may be submitted by e-mail to mn_civil@ded.uscourts.gov. 

15.  Trial. This matter is scheduled for a four (4) day jury trial beginning at 9:30 a.m.  

on  ,  with  the  subsequent  trial  days  beginning  at  9:00  a.m.  Until  the  case  is  

submitted to the jury for deliberations, the jury will be excused each day at 4:30 p.m. The trial  

will  be  timed,  as  counsel  will  be  allocated  a  total  number  of  hours  in  which  to  present  their  

respective cases. 
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The Honorable Maryellen Noreika 
United State District Judge 
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Unitedddddddddddddddd State District J dge
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Submission of Joint Scheduling Order June 24, 2021 
Rule 26(a)(1) Initial Disclosures  Within 5 days of the date of the Scheduling Order 
Application to Court for Protective Order Within 10 days of the date of the Scheduling Order 
Determination of Whether Claim Construction 
is Necessary and Advise Court 

August 27, 2021  

Substantial Completion of Document 
Production 

October 8, 2021 

Fact Discovery Cut-Off December 14, 2021 
Initial Expert Reports January 18, 2022 
Rebuttal Expert Reports February 22, 2022 
Reply Expert Reports March 8, 2022 
Expert Discovery Cut-Off April 13, 2022 
Case Dispositive Motions June 13, 2022 
Pretrial Conference November 22, 2022 at 4:30 p.m. 

Trial (4-day jury) December 5, 2022 
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favorable to Plaintiffs, Plaintiffs have pled valid facts to support a finding that Defendants owed 

Plaintiffs a duty and Defendants’ motion must be denied. 

Defendants’ Motion for Judgment on the Pleadings should be denied because several 

material issues of fact exist that, at a minimum, prevent resolution of necessary issues at this 

time. Judgment on the pleadings is proper only if the “movant clearly establishes that no material 

issue of fact remains to be resolved.” Mid-Am. Salt, LLC v. Morris Cty. Coop. Pricing Council, 

964 F.3d 218, 226 (3d Cir. 2020). Yet Defendants do not even attempt to argue that there are no 

issues of material fact. 

A cursory review of the pleadings show that this case is replete with material issues of 

fact that preclude judgment on the pleadings. “[D]efendants filed an answer, denied liability, and 

have asserted affirmative defenses. The defendants’ denials are sufficient to place all material 

facts in this case in dispute and, therefore, serve as a bar to [defendants’] motion for judgment on 

the pleadings.” Rainier v. Rispoli, 2012 WL 752371, at *2 (D. Del. 2012) (emphasis added). 

Defendants’ answer here, particularly when viewed in favor of Plaintiffs, contain denials of 

liability and asserted affirmative defenses that place these material facts at issue in this case and 

thereby bar the instant motion.  See, e.g., Amended Answer to Amended Complaint, D.I. 30, 

¶¶ 1, 3-4, 27-50; Rainier, 2012 WL 752371, at *2 (denying motion for judgment on the 

pleadings).  

As an example, there are several material facts in dispute that are relevant to Plaintiffs’ 

conversion claim in light of Defendants’ Amended Answer. Under Louisiana law, “[t]o prevail 

on a claim of conversion, a plaintiff must prove that (1) he owned or had the right to possess; (2) 

the defendant's use was inconsistent with the plaintiff's right of ownership; and (3) the 

defendant's use constituted a wrongful taking.” Mabile v. BP, p.l.c., No. CV 11-1783, 2016 WL 
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August 31, 2021 
 
 
 
The Honorable Maryellen Noreika      VIA ELECTRONIC FILING
United States District Court  
844 N. King Street 
Wilmington, DE 19801 
 

Re:  Bear Box LLC, et al. v. Lancium LLC, et al., 
 C.A. No. 21-534-MN        

 
Dear Judge Noreika: 

 I write on behalf of the parties in connection with Paragraph 8 the Scheduling Order (D.I. 
35) regarding the need for a claim construction hearing in this matter.  Plaintiffs have not yet 
made a determination regarding a need for a claim construction hearing, but anticipate any 
request for a claim construction hearing will be made prior to October 15, 2021 in view of the 
current progress of fact discovery (including contention discovery).1  Defendants do not believe 
claim construction will be needed, and Defendants oppose Plaintiffs’ attempt to extend the 
deadline in Paragraph 8 of the Scheduling Order until October 15, 2021.     

 Should the Court have any questions, counsel are available at the Court’s convenience.    

 
Respectfully, 

 
  Andrew C. Mayo 

Andrew C. Mayo (#5702) 
 

ACM/nlm 
 
cc:  All Counsel of Record (via electronic mail) 

                                                 
1 The parties are continuing to exchange contention discovery that Plaintiffs believe may bear on 
whether claim construction is needed. The Plaintiffs anticipate completing this contention 
discovery without the need for motion practice before Magistrate Judge Burke.  Although 
Defendants declined to stipulate to extend this deadline, Plaintiffs will not burden the Court with 
a formal motion at this time. Instead, Plaintiffs will seek a claim construction hearing only if 
necessary after completing additional contention discovery.     
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1000 N. West Street 
Suite 1500 
Wilmington, Delaware 19801 
302-300-3434 
302-300-3456 (Fax) 
www.btlaw.com 

Chad S.C. Stover 
302-300-3474 
Chad.Stover@btlaw.com 

 
October 15, 2021 

 
BY ECF 

The Honorable U.S. Magistrate Judge Christopher J. Burke  
U.S. District Court for the District of Delaware 
J. Caleb Boggs Federal Building 
844 N. King Street, Room 2325 – Unit 28 
Wilmington, Delaware 19801 
 
 Re: BearBox LLC, et al. v. Lancium LLC, et al., 
  C.A. No. 21-534-MN-CJB 
 
Dear Judge Burke: 
 

Pursuant to Court’s September 13, 2021 Oral Order (D.I. 59), I write to state that 

Defendants do not request claim construction at this time but reserve their right to later seek claim 

construction if Plaintiffs later seek claim construction, or based on information obtained during 

discovery. 

Respectfully submitted, 

  
 

Chad S.C. Stover (DE No. 4919) 
 

cc: Andrew Colin Mayo (via ECF) 
Benjamin T. Horton (via ECF) 
Chelsea M. Murray (via ECF) 
John R. Labbe (via ECF) 
Raymond R. Ricordati, III (via ECF) 
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Courts have found that claims for conversion4 that are dependent on a determination of 

patent inventorship are generally preempted by federal patent law.  See Gerawan Farming, Inc. 

v. Rehrig Pac. Co., No. 1:11-cv-01273-LJO BAM, 2012 WL 691758, at *7 (E.D. Cal. Mar. 2, 

2012) (citing cases).5  Defendants assert that Plaintiffs’ conversion claim requires a 

determination of inventorship and is therefore preempted.  (D.I. 33 at 7-9; D.I. 46 at 2)  The 

Court agrees.   

Plaintiffs’ Amended Complaint begins by alleging that the case “is about the Defendants’ 

theft of inventions that rightfully belong to Plaintiffs[,]” and Plaintiffs’ conversion claim begins 

by incorporating by reference the allegations from Plaintiffs’ correction of inventorship claims.  

(D.I. 19 at ¶¶ 1, 59 (emphasis added))  From there, the conversion claim alleges that “Defendants 

assumed dominion and control over the BearBox Technology by claiming it as their own in the 

'433 patent” and that “[t]hrough their wrongful conduct in obtaining the '433 [p]atent and 

claiming the BearBox Technology as their own, [] Defendants have wrongfully obtained the 

purported ability to exclude Plaintiffs and others from using the BearBox Technology.”  (Id. at ¶ 

61 (emphasis added))  The harm that Plaintiffs allege as a result of the conversion is the loss of 

“valuable intellectual property[.]”  (Id. at ¶ 62)  This is clearly a claim that, by its wording, is 

 
4  At least for purposes of this Motion, both parties agree that Louisiana law applies 

to the state law claims at issue here.  (D.I. 33 at 13; D.I. 42 at 10)  Under Louisiana law, a claim 
for conversion requires proof of:  (1) the plaintiff’s right to possess; (2) that the defendant’s use 
was inconsistent with the plaintiff’s right of ownership; and (3) that the defendant’s use 
constituted a wrongful taking.  Mabile v. BP, P.L.C., CIVIL ACTION NO. 11-1783, 2016 WL 
5231839, at *21 (E.D. La. Sept. 22, 2016). 

 
5  On the other hand, conversion claims that are based on a non-patent-ownership 

theory of conversion are generally not preempted by federal patent law.  Gerawan Farming, Inc., 
2012 WL 691758, at *7.   
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dependent on a determination of patent inventorship.  It is thus preempted by federal patent law.6  

See, e.g., Speedfit LLC v. Woodway USA, Inc., 226 F. Supp. 3d 149, 160 (E.D.N.Y. 2016) 

(concluding that the plaintiffs’ conversion claim was preempted by federal patent law, where 

plaintiffs’ “assertion of ownership over the subject matter of the Woodway Patents, which 

underlies their claim of conversion, clearly turns on a determination of inventorship”); Gerawan 

Farming, Inc., 2012 WL 691758, at *7 (concluding that the plaintiff’s conversion claim was 

preempted by federal patent law, where the claim alleged that the defendant “substantially 

interfered with [the plaintiff’s] rightful property by omitting [the plaintiff] as an inventor” and 

accordingly “wrongfully exercised control over [the plaintiff’s] rights in the . . . '293 Patent”) 

(internal quotation marks and citation omitted); Gen. Elec. Co. v. Wilkins, No. 1:10-cv-00674-

OWW-JLT, 2011 WL 3163348, at *9 (E.D. Cal. July 26, 2011) (finding that the defendant’s 

conversion claim was preempted, where it sought “compensation for [p]laintiff’s purported 

interference with [d]efendant’s inventorship interests in the intellectual property embodied in the 

'565 and '985 patents; in other words, [d]efendant seeks patent-like protection under the guise of 

the tort of conversion”).7   

 
6  In their briefing, Plaintiffs try to recast the conversion claim as one “based on acts 

of misappropriating documents and information[.]”  (D.I. 42 at 7)  But, as shown above, that is 
not accurate.  The actual allegations in Count III make clear that Plaintiffs’ conversion claim is 
“based on the alleged right to ownership of the '433 patent due to Storms’ alleged inventorship.”  
(D.I. 46 at 4) 

 
7  Moreover, the fact that Plaintiffs’ conversion claim seeks damages amounting to 

the loss of “valuable intellectual property from which Plaintiffs would have derived substantial 
revenue via licensing and/or selling patented products[,]” (D.I. 19 at ¶ 62), demonstrates that it is 
patent-like in nature, see Speedfit LLC, 226 F. Supp. 3d at 160.  That is another reason why the 
claim is preempted.  (D.I. 46 at 4) 
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Because the Court finds that Plaintiffs’ conversion claim is preempted, it need not now 

further evaluate Defendants’ additional arguments for dismissal of the claim.   

B. Unjust Enrichment (Count IV) 

The next claim, in Count IV, is a claim for unjust enrichment.8  As with conversion 

claims, unjust enrichment claims that are based on a determination of patent inventorship are 

generally preempted by federal patent law.  See, e.g., Tavory v. NTP, Inc., 297 F. App’x 976, 

983-84 (Fed. Cir. 2008) (finding that an unjust enrichment claim was preempted by federal 

patent law where the “dispositive issue [was plaintiff’s] alleged co-inventorship”); Heat Techs., 

Inc. v. Papierfabrik Aug. Koehler SE, Civil Action No. 1:18-cv-01229-SDG, 2020 WL 

12309512, at *4 (N.D. Ga. June 5, 2020) (citing cases); James v. J2 Cloud Servs. Inc., Case No. 

2:16-cv-05769-CAS(PJWx), 2018 WL 6092461, at *5 (C.D. Cal. Nov. 19, 2018).9  Defendants 

 
8  The elements of an unjust enrichment claim in Louisiana are:  (1) an enrichment 

of the defendant; (2) an impoverishment of the plaintiff; (3) a connection between the enrichment 
and the resulting impoverishment; (4) an absence of justification or cause for the enrichment and 
impoverishment; and (5) there must be no other remedy at law available to plaintiff.  Garber v. 
Badon & Ranier, 981 So. 2d 92, 100 (La. Ct. App. 2008). 

 
9  On the other hand, there are some circumstances where federal courts have 

concluded that an unjust enrichment claim having some connection to patent rights was not 
preempted, such as where it was alleged that defendants wrongfully obtained a patent based on 
confidential information received from a plaintiff, and claimed ownership of it in violation of a 
contract.  See, e.g., Spears v. SHK Consulting & Dev., Inc., 338 F. Supp. 3d 1272, 1277 (M.D. 
Fla. 2018); see also Univ. of Colo. Found., Inc. v. Am. Cyanamid Co., 342 F.3d 1298, 1306-07 
(Fed. Cir. 2003) (finding that an unjust enrichment claim was not preempted, where it amounted 
to “a legal claim to remedy the breach of a contract implied in law for disclosure of [plaintiffs’] 
confidential manuscript in exchange for a promise not to disseminate the idea without the 
[plaintiffs’] consent”); cf. Ki Beom Kim v. Dyna Flex, Ltd., 525 F. Supp. 3d 999, 1007-08 (E.D. 
Mo. 2021) (denying a motion to remand, where plaintiff’s unjust enrichment claim raises a 
substantial federal question regarding inventorship, as it was not “a dispute strictly concerning 
ownership, typically involving an underlying contract” but instead one where “Plaintiff is 
unquestionably arguing that he is the true inventor of the Invention and should have been 
included on the patents.  If [Defendant] is the true inventor and owner of the patents, there is no 
reasonable claim that it has been unjustly enriched by continuing to sell products based on the 
Patents”) (emphasis added).   
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assert that Plaintiffs’ unjust enrichment claim, like its conversion claim, is focused on the 

question of inventorship (and necessarily requires a determination of inventorship in order to 

know whether a legal violation can be found).  (D.I. 33 at 9-11; D.I. 46 at 2-3)  The Court again 

agrees with Defendants.     

Plaintiffs’ unjust enrichment claim begins by incorporating the previous allegations of 

Plaintiffs’ inventorship and conversion claims.  (D.I. 19 at ¶ 63)  It then alleges that “Plaintiffs 

conferred a benefit on Defendants by providing them valuable intellectual property about 

cryptocurrency mining systems and related confidential information and materials” and that 

“Defendants have been and continue to be unjustly enriched by profiting from their wrongful 

conduct[,] [i]n particular, Defendants have unlawfully used Plaintiffs’ property by asserting 

inventorship over the BearBox Technology, and deriving an unjust benefit from exploiting 

Storms’ cryptocurrency mining inventions.”  (Id. at ¶¶ 64, 67 (emphasis added))  As for 

damages, Plaintiffs allege a “loss of money and property as a result of Defendants’ wrongful use 

of Plaintiffs’ intellectual property, including the right to any patent based on their own 

intellectual property.”  (Id. at ¶ 68 (emphasis added))  Thus, in light of the way Plaintiffs have 

pleaded the claim, the claim’s gravamen is that Defendants have been enriched because they 

have declared that they are the inventors of the '433 patent—and that this enrichment is unjust 

because Mr. Storms is actually the true inventor.  This claim, as pleaded, is also preempted by 

federal patent law.  See James, 2018 WL 6092461, at *4-5 (finding that the plaintiff’s unjust 

enrichment claim was preempted because it was “fundamentally based on plaintiff’s assertion 

that he should have been named on the '638 patent”); OptoLum, Inc. v. Cree, Inc., 244 F. Supp. 

3d 1005, 1014 (D. Ariz. 2017) (“Because OptoLum’s unjust enrichment claim depends on the 
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determination that OptoLum, not Cree, invented the LED technology at issue here, the claim is 

preempted by federal patent law.”).   

Here again, because the Court finds that this claim is preempted, it declines to evaluate 

Defendants’ remaining arguments for dismissal.   

C. Negligent Misrepresentation (Count V) 

The Court turns lastly to Plaintiffs’ negligent misrepresentation claim in Count V.  Under 

Louisiana law, the tort of negligent misrepresentation has three elements:  (1) there must be a 

legal duty on the part of the defendant to supply correct information to the plaintiff; (2) there 

must be a breach of that duty; and (3) the breach must have caused damages to the plaintiff.  

Schaumburg v. State Farm Mut. Auto. Ins. Co., 421 F. App’x 434, 439-40 (5th Cir. 2011); Cook 

v. Am. Gateway Bank, 49 So. 3d 23, 32 (La. Ct. App. 2010).   

Defendants first assert that Count V is preempted because it is “dependent upon 

[Plaintiffs’] assertion that [Mr.] Storms is an inventor of the '433 patent[.]”  (D.I. 33 at 11-12; see 

also D.I. 46 at 2-3)  In the Court’s view, however, the argument for preemption here is not as 

strong as it was regarding Counts III and IV.     

While Plaintiffs’ conversion and unjust enrichment claims clearly turned on whether Mr. 

Storms is a proper inventor of the '433 patent, the premise of Plaintiffs’ negligent 

misrepresentation claim is a bit different.  In Count V, Plaintiffs first allege that Mr. Storms “told 

[Mr.] McNamara that the cryptocurrency mining systems and related methods were proprietary 

to Plaintiffs and not to be used or shared outside of Lancium” and that “[Mr.] McNamara gave 

his word that he would abide by this confidentiality.”  (D.I. 19 at ¶ 71)  The claim then asserts 

that Plaintiffs relied on Mr. McNamara’s assurances that he would “keep the BearBox 

Technology confidential” and that Plaintiffs would not have continued to share information with 
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Mr. McNamara had they known that Defendants would violate that promise and incorporate the 

BearBox Technology into patent applications.  (Id. at ¶¶ 71-72)  As for damages suffered as a 

result of Defendants’ alleged misrepresentation, Plaintiffs allege the loss of potential patent 

rights as well as the “costs of Plaintiffs’ know-how converted under the guise of a potential 

business relationship.”  (Id. at ¶ 73 (emphasis added))   

Thus, here the claim as pleaded seems to turn in significant part on whether Mr. 

McNamara made a representation about confidentiality to Plaintiffs and whether that 

representation was false; in resolving those questions, whether Mr. Storms was a true inventor is 

not necessarily a relevant consideration.  And Plaintiffs’ request for relief is directed, at least in 

part, to damages for something other than the loss of the ability to license the patent at issue.  In 

light of this, and in light of the lack of caselaw finding negligent misrepresentation claims to be 

preempted by federal patent law,10 the Court concludes that Plaintiffs’ negligent 

misrepresentation claim is not preempted.  Cf. HIF Bio, Inc. v. Yung Shin Pharms. Indus. Co., 

600 F.3d 1347, 1356 (Fed. Cir. 2010) (finding that plaintiffs’ causes of action for, inter alia, 

fraud and intentional and negligent interference with contractual relations claims were not 

preempted, where the inventorship issue was not essential to the resolution of such claims).   

However, the Court agrees with Defendants that Count V should nevertheless be 

dismissed.  In this regard, Defendants rightly contend that the claim is fatally flawed because 

Plaintiffs fail to plead a legal duty on the part of Lancium/Mr. McNamara.  (D.I. 33 at 18-20; 

D.I. 46 at 10)   

 
10  Indeed, Defendants acknowledge that they are not aware of any case that 

specifically addresses preemption of a claim for negligent misrepresentation by federal patent 
law.  (D.I. 33 at 13 & n.2)   
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Whether these Defendants owed a duty to Plaintiffs is a question of law.  Barrie v. V.P. 

Exterminators, Inc., 625 So. 2d 1007, 1015 (La. 1993).  “[T]he initial inquiry is whether, as a 

matter of law, a duty is owed to this particular plaintiff to protect him from this particular 

harm[,]” and “[a] negative answer . . . results in a determination of no liability.”  Miller v. Lowe, 

Civil Action No. 08-1624, 2009 WL 4730201, at *4 (W.D. La. Dec. 4, 2009) (internal quotation 

marks and citations omitted).   

Plaintiffs, for their part, argue that the Amended Complaint sufficiently pleads “the 

existence of a duty stemming from the confidential relationship established between the parties.”  

(D.I. 42 at 15)  In this regard, the Supreme Court of Louisiana has explained that a confidential 

or fiduciary relationship giving rise to the requisite duty can exist between “generally all persons 

who are associated by any relation of trust and confidence” such as, for example, “trustee and 

beneficiary, attorney and client, parent and child, or husband and wife . . . [and] partners and co-

partners, principal and agent, master and servant, physician and patient[.]”  Bunge Corp. v. 

GATX Corp., 557 So. 2d 1376, 1384 n.4 (La. 1990).   

None of these types of relationships (or something close to them) are at issue here.  

Instead, the Amended Complaint pleads that Mr. Storms and Mr. McNamara were simply two 

men with no previous relationship who met each other at a conference, had dinner and went on to 

discuss a “potential business relationship”—and that in those conversations, Mr. Storms shared 

what he considered to be confidential information with Mr. McNamara.  (D.I. 19 at ¶¶ 32, 72-73)  

Plaintiffs cite to no cases suggesting that this type of “business relationship” gives rise to the 

requisite duty under Louisiana law.  And courts applying Louisiana law to circumstances 

involving similar types of business relationships have found the opposite.  See, e.g., House of 

Raeford Farms of La. LLC v. Poole, CIVIL ACTION NO. 19-271, 2021 WL 1081837, at *4-6 
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(W.D. La. Mar. 18, 2021) (dismissing a fraudulent misrepresentation claim, which similarly 

requires that a special relationship exist between a plaintiff and defendant establishing a duty to 

disclose omitted information, where the parties were in a seller-buyer relationship, since 

fiduciary duties do not arise from “ordinary supplier-customer contracts”) (internal quotation 

marks and citation omitted); S. Serv. Corp. v. Tidy Bldg. Servs., Inc., No. Civ.A. 04-1362, 2004 

WL 2784909, at *6 (E.D. La. Dec. 1, 2004) (finding that the plaintiff’s complaint failed to state a 

claim for negligent misrepresentation, where “[t]he relationships between Tidy and its customers 

and Tidy and [plaintiff] do not fall within the class of special relationships of trust and 

confidence; they are ordinary commercial relationships”).  Plaintiffs’ negligent misrepresentation 

claim therefore fails as a matter of law.   

D. Conclusion  

In sum, the Court agrees with Defendants that Plaintiffs’ conversion and unjust 

enrichment claims are preempted by federal patent law, and that Plaintiffs’ negligent 

misrepresentation claim is wanting as a matter of law due to the failure to sufficiently allege the 

requisite duty.  Plaintiffs have requested leave to amend the Amended Complaint if Defendants’ 

Motion is granted.  (D.I. 42 at 18)  The Court believes that this request should be granted as to 

Counts III and IV because:  (1) it is not clear that allowing the opportunity to amend would be a 

futile act;11 (2) this is the first time the Court has found Plaintiffs’ claims to be deficiently 

pleaded; and (3) leave to amend should be given freely “when justice so requires.”  Fed. R. Civ. 

P. 15(a)(2).  As to Count V, however, the Court does not see how Plaintiffs can plead a plausible 

 
11  If Plaintiffs are given the opportunity to replead, they should be mindful of 

Defendants’ other arguments for dismissal of these Counts, (D.I. 33 at 14-18), and should 
address those arguments in the new pleading to the extent they need to, as it is not likely that 
Plaintiffs would be given a further chance to replead thereafter. 
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claim (i.e. how Plaintiffs can possibly allege the requisite duty).  Thus, the Court also 

recommends that dismissal of Counts III and IV be without prejudice and that dismissal of Count 

V be with prejudice.  The Court suggests that, to the extent the District Court affirms the Court’s 

recommendation, Plaintiffs be given leave to file one further amended complaint within 14 days.  

TriDiNetworks Ltd. v. Signify N. Am. Corp., Civil Action No. 19-1063-CFC-CJB, 2020 WL 

2839224, at *5 (D. Del. June 1, 2020).   

IV. CONCLUSION

For the foregoing reasons, the Court recommends that Defendants’ Motion be 

GRANTED.12

This Report and Recommendation is filed pursuant to 28 U.S.C. § 636(b)(1)(B), Fed. R. 

Civ. P. 72(b)(1), and D. Del. LR 72.1.  The parties may serve and file specific written objections 

within fourteen (14) days after being served with a copy of this Report and Recommendation.  

Fed. R. Civ. P. 72(b)(2).  The failure of a party to object to legal conclusions may result in the 

loss of the right to de novo review in the district court.  See Sincavage v. Barnhart, 171 F. App’x 

924, 925 n.1 (3d Cir. 2006); Henderson v. Carlson, 812 F.2d 874, 878-79 (3d Cir. 1987).   

The parties are directed to the Court’s Standing Order for Objections Filed Under Fed. R. 

Civ. P. 72, dated October 9, 2013, a copy of which is available on the District Court’s website, 

located at http://www.ded.uscourts.gov.      

Dated: January 18, 2022          
       Christopher J. Burke 

UNITED STATES MAGISTRATE JUDGE

12  Defendants’ request for oral argument, (D.I. 47), is DENIED. 

   
Christopher J. Burke 
UNITED STATES MAGISTRATE JUDGE
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IN THE UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF DELAWARE

BEAR BOX LLC and AUSTIN STORMS,

   Plaintiffs, 

  v. 

LANCIUM LLC, MICHAEL T. 
MCNAMARA and RAYMOND E. CLINE, 
JR., 

Defendants.

)
) 
) 
) 
) 
) 
) 
) 
) 
) 
)

C.A. No. 21-534(MN) CJB) 

ORDER ADOPTING REPORT AND RECOMMENDATION

At Wilmington, this 2nd day of February 2022: 

WHEREAS, on January 18, 2022, Magistrate Judge Burke issued a Report and 

Recommendation (“the Report”) (D.I. 92) in this action recommending that the Court grant 

Defendants’ Motion for Judgment on the Pleadings (D.I. 32); and

WHEREAS, no party filed objections to the Report pursuant to Rule 72(b)(2) of the Federal 

Rules of Civil Procedure in the prescribed period, and the Court finding no clear error on the face 

of the record. 

THEREFORE, IT IS HEREBY ORDERED, that the Report and Recommendation 

(D.I. 92) is ADOPTED and Defendants’ Motion for Judgment on the Pleadings (D.I. 32) is 

GRANTED.  Counts III and IV of Plaintiff’s Amended Complaint (D.I. 19) are DISMISSED 

WITHOUT PREJUDICE and Count V is DISMISSED WITH PREJUDICE.

Plaintiff is given leave to file a further amended complaint on or before February 16, 2022.  

      The Honorable Maryellen Noreika 
United States District Court Judge
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IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF DELAWARE 

 
BEARBOX LLC and AUSTIN STORMS, 

Plaintiffs, 

v. 

LANCIUM LLC, MICHAEL T. 
MCNAMARA, and RAYMOND E. CLINE, 
JR. 

   Defendants. 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

 
 
 

 
C.A. No. 21-534-MN-CJB 
 

 

Plaintiffs BearBox LLC (“BearBox”) and Austin Storms (collectively, “Plaintiffs” or 

“BearBox”) bring this action against Lancium LLC (“Lancium”), Michael T. McNamara, and 

Raymond E. Cline, Jr. (collectively “Defendants”) to correct the inventorship of U.S. Patent No. 

10,608,433 (the “’433 Patent”) and to recover damages, injunctive relief, declaratory relief, and 

other remedies for Defendants’ wrongful actions to obtain, convert, misuse, disclose, and claim 

as their own Plaintiffs’ proprietary cryptocurrency mining technology. Plaintiffs further allege as 

follows: 

1. This case is about the Defendants’ theft and unauthorized use of system designs, 

data, know-how, and physical documents describing those designs, data, and know-how, as well 

as inventions that rightfully belong to Plaintiffs. 

2. Plaintiffs developed proprietary technology relating to cryptocurrency mining 

systems.  By way of background, BearBox’s technology generally relates to an energy-efficient 

cryptocurrency mining system and related methods that reduce the inefficiency and 
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environmental impact of energy-intensive mining operations by better utilizing available energy 

resources to increase the stability of the energy grid, minimize a mining operation’s impact on 

peak-demand, and also alleviate energy oversupply and undersupply conditions. BearBox’s 

technology can be used to mine cryptocurrency, such as Bitcoin. 

3. The Defendants deceptively induced the Plaintiffs to disclose  BearBox’s 

technology to them under the guise of a possible business deal or “collaboration,” a word used 

by McNamara in encouraging Plaintiffs’ disclosures, between Defendants and Plaintiffs to 

jointly commercialize the BearBox Technology. 

4. The Defendants stole BearBox’s technology, including system designs, 

documents, data, and know-how, from Plaintiffs by converting it and using it to modify 

Defendants’ software, e.g. Smart Response™, to operate as BearBox’s technology did, and then 

selling, licensing, seeking investments in support of, and otherwise monetizing that modified 

Smart Response™ software for great profit.  

5. Defendants went even further, by filing a U.S. patent application, which later 

matured into the ’433 Patent, that wrongfully disclosed portions of BearBox’s technology to the 

U.S. Patent and Trademark Office and ultimately to the public as technology that was invented 

by Defendants. The claimed subject matter of the ’433 Patent falls fully within the scope of 

BearBox’s technology, though is not a complete representation of the BearBox technology. By 

obtaining the ’433 Patent with claims directed to portions of BearBox’s technology, the 

Defendants have wrongfully obtained a patent that prevents Plaintiffs from building their own 

system, or otherwise monetizing their system designs, data, documents, and know-how. 
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6. Plaintiffs bring this action to recover damages caused by Defendants’ theft and 

unauthorized use, and subsequent exploitation of Plaintiffs system design, data, documents, and 

know-how. 

7. Plaintiffs also bring this action to correct the named inventors on the ’433 Patent. 

The inventions claimed in the ’433 Patent are inventions conceived by Storms, founder and 

president of BearBox. 

8. BearBox LLC is a limited liability company organized and existing under the 

laws of Louisiana with its principal place of business at 4422 Highway 22, Mandeville, 

Louisiana 70471. 

9. Plaintiff Austin Storms is an individual residing in Mandeville, Louisiana. 

10. On information and belief, Defendant Lancium is a Delaware limited liability 

company with its principal place of business at 6006 Thomas Rd, Houston, Texas 77041. On 

information and belief, Lancium has a registered agent capable of accepting service in this 

district, Harvard Business Services, Inc. with a place of business at 16192 Coastal Highway, 

Lewes, DE 19958. 

11. On information and belief, Defendant Michael T. McNamara is the Chief 

Executive Officer and a founder of Lancium and resides in Newport Beach, California. 

Defendant McNamara is named as a purported inventor on the face of the ’433 Patent.  

12. On information and belief, Defendant Raymond E. Cline, Jr. is the Chief 

Computing Officer of Lancium and resides in Houston, Texas. Defendant Cline is named as a 

purported inventor on the face of the ’433 Patent. 
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13. This is an action seeking correction of the named inventors of a United States 

patent under 35 U.S.C. § 256. As such, this action arises under the laws of the United States. 

14. This Court has exclusive subject matter jurisdiction under 28 U.S.C. §§ 1331 and 

1338(a) because the matter arises under an Act of Congress relating to patents, specifically 35 

U.S.C. § 256. 

15. The Court has supplemental jurisdiction under 28 U.S.C. § 1367 over all asserted 

claims under state law because those claims are so related to the claims in this action that arise 

under federal law that they form part of the same case or controversy. 

16. The Court also has jurisdiction pursuant to 28 U.S.C. § 1332, as complete 

diversity of citizenship exists among the parties, and the amount in controversy exceeds $75,000. 

Plaintiff BearBox is a citizen of the State of Louisiana because it is organized under the laws of 

the State of Louisiana and has its principal place of business in the State of Louisiana. Plaintiff 

Storms is a citizen of the State of Louisiana because he resides in the State of Louisiana. In 

contrast, none of the Defendants are citizens of the State of Louisiana. Defendant Lancium is a 

citizen of the States of Delaware and Texas because it is organized under the laws of the State of 

Delaware and has its principal place of business in the State of Texas. Defendant McNamara is a 

citizen of the State of California because he resides in the State of California. Defendant Cline is 

a citizen of the State of Texas because he resides in the State of Texas. Therefore, because the 

Plaintiffs are both citizens of the State of Louisiana (and no other states) for purposes of diversity 

jurisdiction, and none of the Defendants are citizens of the State of Louisiana, complete diversity 

exists among the parties. 
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17. This Court has general personal jurisdiction over Lancium because it is organized 

under the laws of the State of Delaware and because it maintains an ongoing presence in this 

District at least through its registered agent.  

18. This Court has specific personal jurisdiction over each of Defendants McNamara 

and Cline at least under Title 6 of the Delaware Code, § 18-109(a). 

19. On information and belief, Defendant McNamara is the Chief Executive Officer 

of Lancium. On information and belief, as the Chief Executive Offer, McNamara participates 

materially in the management of Lancium, has control and/or decision-making authority over 

Lancium, and is a key individual who takes actions on behalf of Lancium. 

20. McNamara is a necessary or proper party to this action because he has a legal 

interest in the dispute that is separate from the interests of Lancium and because Plaintiffs’ 

claims against him arise out of the same facts and occurrences as the claims against Lancium. 

Accordingly, it serves judicial economy to consider the claims against Lancium and Defendant 

McNamara together. Plaintiffs’ claims against Defendant McNamara arise out of his exercise of 

his powers as Chief Executive Officer of Lancium. 

21. On information and belief, Defendant Cline is the Chief Computing Officer of 

Lancium. On information and belief, as the Chief Computing Officer, Cline participates 

materially in the management of Lancium, has control and/or decision-making authority over 

Lancium, and is a key individual who takes actions on behalf of Lancium.  

22. Cline is a necessary or proper party to this action because he has a legal interest in 

the dispute that is separate from Lancium’s interest and because Plaintiffs’ claims against him 

arise out of the same facts and occurrences as the claim against Lancium. Accordingly, it serves 

judicial economy to consider the claims against Lancium and Defendant Cline together. 
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Plaintiffs’ claims against Defendant Cline arise out of his exercise of his powers as Chief 

Computing Officer of Lancium. 

23. The actions of Defendants McNamara and Cline establish sufficient minimum 

contacts with Delaware under Delaware law and the United States Constitution to give this Court 

personal jurisdiction over each of them. 

24. As described below, each Defendant has committed acts giving rise to this action.  

25. Venue is proper in this District under 28 U.S.C. § 1391(b)(3) because there is no 

district in which an action may otherwise be brought as provided in § 1391(b) and Defendant 

Lancium is subject to the Court’s personal jurisdiction with respect to this action. 

26. As of 2018, the amount of energy required to process computer algorithms to 

mine cryptocurrencies like Bitcoin was three times greater than the energy required to physically 

mine gold. Conventional mining of “copper, gold, platinum, and rare earth oxides are 4, 5, 7, and 

9 megajoules to generate one U.S. dollars,” while “it costs an average of 17 megajoules to mine 

$1 worth of bitcoin.”1 The large amount of energy required to mine cryptocurrencies can make 

such mining financially prohibitive, and even when financially lucrative, the energy required for 

cryptocurrency mining can be harmful to the environment, with studies showing potential carbon 

dioxide emissions from cryptocurrency mining “single-handedly rais[ing] global temperatures by 

2 degrees by 2023.” Id. 

                                                 
1 https://www.marketwatch.com/story/mining-bitcoin-is-3-times-more-expensive-than-mining-gold-research-paper-
finds-2018-11-06 
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27. At the same time, some forms of electrical power generation, such as wind, solar, 

or other types of variable renewable energy sources, are inefficient and suffer from a timing 

imbalance between peak demand and energy production. Additionally, these non-dispatchable 

renewable energy sources cannot be controlled by operators in response to dynamically changing 

grid conditions. As a result, these renewable energy sources and their operators frequently sell 

power at low or negative prices, sometimes even being curtailed or shut down entirely, until 

demand increases and grid conditions change. 

28. Because cryptocurrency mining using proof-of-work is a computationally 

demanding process, it requires a significant amount of energy to operate. As a result, industrial-

scale cryptocurrency mining places a large energy burden on the power grid, driving demand and 

costs as well as increasing the likelihood of transmission or other grid component failure if not 

managed correctly. 

29. In late 2018 and early 2019, Austin Storms sought to address these problems by 

developing energy-efficient cryptocurrency mining systems and methods that reduce the 

environmental impact of energy-intensive mining operations. Storms conceived of a system that 

better uses available energy resources to increase the stability of the energy grid, minimize a 

mining operation’s impact on peak-demand, and help alleviate energy oversupply and 

undersupply conditions, all while decreasing the overall energy costs of the mining operation and 

increasing its profitability.  

30. Austin Storms conceived of and developed BearBox’s technology. Storms is the 

president and founder of BearBox. BearBox’s technology includes hardware and software 

components. Structurally, BearBox’s technology includes a housing for a plurality of miners 

(such as ASICs, graphics cards, or the like) under the direction of a smart controller(s). 
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31. In BearBox’s technology, a controller (such as a power distribution unit, network 

interface, computer, and/or the like) monitors various external factors, such as current and 

expected energy demand/pricing information, current and expected cryptocurrency pricing, 

current and expected network hashrate and difficulty, and the like. Based on these external 

factors, the controller(s) determines appropriate times to mine cryptocurrency in accordance with 

a desired performance strategy (for example, profitability thresholds). At the appropriate times, 

the controller initiates mining, for example, by powering on a number of miners based on various 

conditions internal and external conditions. 

32. In May 2019, Storms attended the Fidelity FCAT Mining Summit in Boston, 

Massachusetts on behalf of BearBox to promote BearBox’s technology and seek potential 

customers for his revolutionary system. 

33. While at the conference, Storms met Defendant McNamara. Defendant 

McNamara showed immediate interest in BearBox’s technology. Under the rouse of a potential 

business relationship, McNamara deceptively pumped Storms for details about BearBox’s 

technology over the course of several exchanges, which included conversations, emails, and text 

messages about BearBox’s technology. Storms took McNamara to dinner where McNamara 

continued to pump Storms for details about BearBox’s technology.  

34. Following the conference, McNamara continued to press Storms for additional 

details about BearBox’s technology via text messaging and email. Storms described BearBox’s 

technology and provided annotated system diagrams, component specifications, and modeled 

data sets to mimic real-world Bitcoin variables such as Bitcoin price and network hashrate, 

energy prices, time intervals, and power thresholds, and computed profitability figures. Storms 
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communications to McNamara about BearBox’s technology was for the sole purpose of potential 

partnership. Storms included express confidentiality notices in his email communications with 

Defendant McNamara. 

35. After Storms disclosed BearBox’s technology to McNamara, McNamara abruptly 

ended all communications with Storms. 

36. Storms last communicated with McNamara on May 9, 2019 via e-mail, and after 

sending that message, Storms did not hear from McNamara again. 

37. At that time, Storms understood that McNamara was not interested in investing in 

or collaborating with BearBox’s technology. But Storms had no reason to suspect that 

Defendants were being deceptive and would steal BearBox’s technology, including the system 

designs, diagrams, data, documents, and know-how, and use it to build Defendants’ own system 

that would function as BearBox’s technology did. 

38. In the days, weeks, and months following Plaintiffs’ disclosures to McNamara, 

Defendants began working with partners, outside consultants, and vendors to help Defendants 

bring BearBox’s technology to market, labeled as Defendants’ own system. Defendants efforts 

included working internally to modify their Smart Response™ software to work as BearBox’s 

technology did.  

39. Defendants soon became confident they could exploit BearBox’s technology for 

profit by modifying their Smart Response™ software, and then using, selling, licensing, and 

otherwise monetizing that modified Smart Response™ software, but Defendants also realized 

that others would eventually learn of Defendants’ new-and-improved Smart Response™ 

software, now with the benefits of BearBox’s technology, and may copy it in order to compete 

with Defendants.  
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40. Defendants believed that the profits they would realize from exploiting their 

modified Smart Response™ software would be significantly reduced if outside competitors were 

allowed to copy Defendants’ unauthorized use of BearBox’s technology and compete directly 

with Defendants. 

41. Because of these realizations, Defendants hatched a plan to patent some of the 

profitable attributes of BearBox’s technology.  If such a patent was obtained, Defendants 

believed that such a patent would effectively grant Defendants a monopoly to exploit significant 

portions of BearBox’s technology for profits that would far exceed any profits should 

Defendants be left to compete with others, including BearBox. 

42. On information and belief, Defendants filed U.S. provisional patent application 

No. 62/927,119 on October 28, 2019, naming Defendants McNamara and Cline as the purported 

sole joint inventors of the inventions disclosed in the application. 

43. In addition to falsely claiming to be the inventors of the inventions disclosed in 

the application, Defendants wrongfully disclosed, without authorization, portions of BearBox’s 

technology to the United States Patent and Trademark Office. 

44. Likewise, on December 4, 2019, Defendants filed U.S. Patent Application Serial 

No. 16/702,931, once again naming Defendants McNamara and Cline as the purported sole joint 

inventors of the inventions disclosed in the application. 

45. The ’433 Patent issued on March 31, 2020 naming Defendants McNamara and 

Cline as the sole purported inventors on the face of the patent. A true and correct copy of the 

’433 Patent is attached hereto as Exhibit A. 

46. The inventions claimed in the ’433 patent fall within the scope of BearBox’s 

technology, yet Defendants falsely identified themselves as the inventors of the claimed 
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inventions, when, in fact, Storms is the sole inventor of the claimed inventions. Not all aspects of 

BearBox’s technology that was stolen and used by Defendants was described and claimed in the 

’433 Patent. For example, Defendants theft and unauthorized use included confidential aspects of 

BearBox technology’s system design, diagrams, data, and know-how to modify Defendants’ 

Smart Response software to develop and exploit, among other things, methods for energy value 

arbitrage, including cryptocurrency mining systems and arbitraging related energy values. 

47. On information and belief, McNamara and Cline assigned their purported rights in 

the ’433 patent to Lancium. On information and belief, at all times, Lancium was aware that 

McNamara and Cline, both officers of Lancium, were not the rightful inventors of BearBox’s 

technology disclosed in the patent and the inventions claimed in the patent.  

48. Defendants McNamara and Cline each submitted signed declarations falsely 

swearing that they were “an original joint inventor” of the claimed subject matter. A true and 

correct copy of Defendant McNamara’s and Defendant Cline’s declarations are attached as 

Exhibit B. 

49. On June 19, 2020, Defendants announced that its Smart Response™ software 

allowed it to qualify as the “first successful load-only Controllable Load Resource (CLR) 

designation,” which Defendants described as a “breakthrough achievement,” that allows for 

dispatching “excess energy into the grid during times when energy is most expensive,” adding 

that “with this revolutionary advancement, data centers will also be able to earn additional 

revenue providing ancillary services to ERCOT.” 

50. Since then, Defendants have used BearBox’s technology, including the stolen 

system designs, diagrams, data, and know-how, and its subsequently-modified Smart 

Response™ software to function as it did, to allow Defendants to profit significantly from use, 
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license, sale, and investments related to its modified Smart Response™ software. Defendants are 

not, and have never, been entitled to these profits. 

51. In addition to illegally profiting from its theft and subsequent use of BearBox’s 

technology, Defendants made use of its ill-gotten ’433 patent. 

52. On August 14, 2020, Lancium filed a lawsuit in the U.S. District Court for the 

Western District of Texas against Layer1 Technologies, Inc. (“Layer1”) asserting that Layer1 

infringes the ’433 patent, and stating that “Lancium’s Controllable Load Resource Technology 

attracted the interest of many companies, including, upon information and belief, Layer1.” That 

case is captioned Lancium LLC v. Layer1 Technologies, Inc., Case No. 6:20-cv-739 (W.D. 

Texas) (the “Layer1 Lawsuit”). 

53. As part of the Layer1 Lawsuit, Defendants falsely asserted that McNamara and 

Cline are the sole inventors of the inventions claimed in the ’433 patent. 

54. Plaintiffs became aware of Defendants’ wrongful use of BearBox’s technology on 

or about August 17, 2020, when they learned about the Layer1 Lawsuit through a press release 

dated August 14, 2020, posted by Lancium on PRNewswire. That press release is available at the 

following URL: https://www.prnewswire.com/news-releases/controllable-load-resource-clr-

market-leader-lancium-files-patent-infringement-lawsuit-against-layer1-301112687.html. 

55. Before seeing the August 14, 2020 press release, Plaintiffs were unaware of 

Defendants’ wrongful use of BearBox’s technology and was unaware of the ’433 patent. 

56. On March 5, 2021, Lancium and Layer1 entered a Stipulation to Dismiss with 

Prejudice in the Layer1 Lawsuit. According to the stipulation, the parties had entered a 

Settlement Agreement to resolve the Layer1 Lawsuit. 
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57. According to a press release issued by Lancium on March 8, 2021, Lancium and 

Layer 1 “have entered into a mutually beneficial partnership. Layer1 has licensed Lancium’s 

intellectual property and Lancium will provide Smart Response™ software and services to 

Layer1.” The press release is available at the following URL: https://www.prnewswire.com/ 

news-releases/lancium-and-layer1-settle-patent-infringement-suit-301242602.html. 

58. Plaintiffs incorporate the above paragraphs by reference. 

59. Storms is the sole inventor of the subject matter claimed in the ’433 Patent. 

60. Through omission, inadvertence, and/or error, Storms was not listed as an 

inventor on the ’433 patent and the currently listed inventors on the ’433 patent were improperly 

listed. The omission, inadvertence, and/or error occurred without any deceptive intent on the part 

of Storms or BearBox. 

61. Unless Defendants Lancium, McNamara, and Cline are enjoined from asserting 

that McNamara and Cline are the sole inventors of the ’433 Patent in violation of U.S. federal 

patent laws, Plaintiffs will suffer irreparable injury. Plaintiffs have no adequate remedy at law. 

62. Plaintiffs incorporates the above paragraphs by reference. 

63. In the alternative, Storms is a joint inventor of the subject matter claimed in the 

’433 Patent and should be added to the individuals currently named as inventors on the ’433 

Patent. 
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64. Through omission, inadvertence, and/or error, Storms was not listed as an 

inventor on the ’433 patent and the currently listed inventors on the ’433 patent were improperly 

listed. The omission, inadvertence, and/or error occurred without any deceptive intent on the part 

of Storms. 

65. Unless Defendants Lancium, McNamara, and Cline are enjoined from asserting 

that McNamara and Cline are the sole inventors of the ’433 Patent in violation of U.S. federal 

patent laws, Plaintiffs will suffer irreparable injury. Plaintiffs have no adequate remedy at law. 

66. Plaintiffs incorporate the above paragraphs by reference. 

67. At all relevant times, Plaintiffs and Defendants were engaged in interstate 

commerce. For example, Plaintiffs and Defendants are engaged in trade and business, developing 

and testing, among other things, cryptocurrency mining systems and related methods in interstate 

commerce throughout the United States. 

68. In the course of the interactions between Austin Storms and Defendants, 

Defendants obtained confidential information about BearBox’s technology relating to certain 

features, including methods for energy value arbitrage, including cryptocurrency mining systems 

and arbitraging related energy values. Such information constitutes trade secrets of substantial 

economic value, at least because methods for energy value arbitrage may be used for substantial 

profit. This confidential technical information was not known to the public or to other persons 

who can obtain economic value from its disclosure or use. This information constituted a trade 

secret under the Defend Trade Secrets Act, 18 U.S.C. §§ 1836. 
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69. Defendants knew the information they received from Austin Storms about 

BearBox’s technology was confidential, as Storms specifically informed Defendant McNamara 

that the information given to him was to be held in confidence, and was not to be used for any 

other purpose beyond those necessary to carry out an evaluation in advance of a potential 

business relationship, and was in no way the information received to be used by Defendants’ for 

their own profit. McNamara himself referred to the exchanges with Plaintiffs’ “lots of stuff to 

collaborate on.” Defendants further knew the technical information they received from Storms 

about BearBox’s technology was confidential based upon Defendants’ own actions taken to 

protect that information once they possessed it, and misappropriated it by using in modification 

of their Smart Response™ software. Defendants’ restricted access to the information, including 

as it was represented in the Smart Response™ software, required confidentiality agreements for 

third party customers, potential customers, and licensees, and other internal measures were taken. 

70. Plaintiffs included a confidentiality designation on communications to which the 

confidential trade secret information was attached. Plaintiffs took additional reasonable steps to 

preserve secrecy via these explicit guidelines regarding confidentiality and by limiting the 

number of individuals that Plaintiffs allowed to access this information. Plaintiffs also had 

systems in place to maintain confidentiality with respect to third parties, by, for example, 

limiting access to its computers. The confidential information was, at all other times, secured on 

a password protected computer.  The confidential information was not externally accessible 

through the internet.  When that password protected computer was not attended, it was secured in 

a locked building at Storms residence, which included other security measures such as a 

concierge and elevator keys. 
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71. For the very limited number of additional occasions the confidential, trade secret 

information was shared, it was shared with a person or entity subject to contractual obligations 

regarding confidentiality and/or prohibitions on unauthorized use.  For the limited number of 

occasions BearBox shared the confidential, trade secret information with potential customers, it 

was done only with BearBox management approval. 

72. Defendants misappropriated Plaintiffs’ trade secrets when they used BearBox 

technology, without Plaintiffs’ authorization, in at least its Smart Response™ software. 

Defendants have disclosed and/or used the confidential information without the express or 

implied consent of Plaintiffs. The acts of taking Plaintiffs’ confidential information, and using it 

as Defendants’ own, and without permission was improper. Further, Defendant McNamara 

agreed to abide by Plaintiffs’ confidentiality terms, only to violate these terms in secret. 

Defendant McNamara’s deception led to Storms continuing to disclose confidential information 

to Defendants.  

73. As a result of Defendants’ misappropriation of Plaintiffs’ trade secrets, Plaintiffs’ 

have suffered and will suffer damages or other financial harm in an amount to be proven at trial 

including, but not limited to, damages for actual loss caused by the misappropriation of the trade 

secrets, financial loss for any unjust enrichment caused by the misappropriation of the trade 

secrets, and/or damages caused by the misappropriation measured by imposition of liability. 

74. The Defendants willfully and maliciously misappropriated the Plaintiffs’ trade 

secrets, and Plaintiffs are therefore entitled to an award of exemplary damages and an award of 

reasonable attorney’s fees under 18 U.S.C. § 1836(b)(3)(C), (D). 
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75. Plaintiffs incorporate the above paragraphs by reference. 

76. At all relevant times, Plaintiffs and Defendants were engaged in trade or 

commerce within the meaning of La. R.S. 51:1431-39 (2011), the Louisiana Uniform Trade 

Secrets Act. For example, Plaintiffs and Defendants are engaged in trade and business, 

developing and testing, among other things, cryptocurrency mining systems and related methods. 

77. In the course of the interactions between Austin Storms and Defendants, 

Defendants obtained confidential information about BearBox’s technology relating to certain 

features, such as methods for energy value arbitrage, including cryptocurrency mining systems 

and arbitraging related energy values. Such information constitutes trade secrets of substantial 

economic value, at least because methods for energy value arbitrage, including cryptocurrency 

mining systems and arbitraging related energy valuesmay be used for substantial profit. This 

confidential technical information was not known to the public or to other persons who can 

obtain economic value from its disclosure or use. This information constituted a trade secret 

under the Louisiana Uniform Trade Secret Act. 

78. Defendants knew the technical information they received from Austin Storms 

about BearBox’s technology was confidential, as Storms specifically informed Defendant 

McNamara that the information given to him was to be held in confidence, and was not to be 

used for any other purpose beyond those necessary to carry out an evaluation in advance of a 

potential business relationship, and was in no way the information received to be used by 

Defendants’ for their own profit. Defendants further knew the information they received from 

Storms about BearBox’s technology was confidential based upon Defendants’ own actions taken 

to protect that information once they possessed it. Defendants’ restricted access to the 
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information, required confidentiality agreements for third party customers, potential customers, 

and licensees, and other internal measures were taken. Defendants further took these actions to 

protect Plaintiffs’ confidential information after Defendants misappropriated it by including it for 

use in Defendants’ Smart Response™ software. 

79. Plaintiffs included a confidentiality designation on communications to which the 

confidential trade secret information was attached. Plaintiffs took additional reasonable steps to 

preserve secrecy via these explicit guidelines regarding confidentiality and by limiting the 

number of collaborators that Plaintiffs allowed to access this information. Plaintiffs also had 

systems in place to maintain confidentiality with respect to third parties, by, for example, 

limiting access to its computers. The confidential information was, at all other times, secured on 

a password protected computer.  The confidential information was not externally accessible 

through the internet.  When that password protected computer was not attended, it was secured in 

a locked building. 

80. For the very limited number of additional occasions the confidential, trade secret 

information was shared, it was shared with a person or entity subject to contractual obligations 

regarding confidentiality and/or prohibitions on unauthorized use.  For the limited number of 

occasions BearBox shared the confidential, trade secret information with potential customers, it 

was done only with BearBox management approval. 

81. Defendants misappropriated Plaintiffs’ trade secrets when they used BearBox 

technology, without Plaintiffs’ authorization, in at least its Smart Response™ software. 

Defendants have disclosed and/or used the confidential technical information without the express 

or implied consent of Plaintiffs. The acts of taking Plaintiffs’ confidential information, and using 

it as Defendants’ own, and without permission was improper. Further, Defendant McNamara 
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agreed to abide by Plaintiffs’ confidentiality terms, only to violate these terms in secret. 

Defendant McNamara’s deception led to Storms continuing to disclose confidential information 

to Defendants.  

82. As a result of Defendants’ misappropriation of Plaintiffs’ trade secrets, Plaintiffs’ 

have suffered and will suffer damages or other financial harm in an amount to be proven at trial 

including, but not limited to, damages for actual loss caused by the misappropriation of the trade 

secrets, financial loss for any unjust enrichment caused by the misappropriation of the trade 

secrets, and/or damages caused by the misappropriation measured by imposition of liability. 

83. The Defendants willfully and maliciously misappropriated the Plaintiffs’ trade 

secrets, and Plaintiffs are therefore entitled to an award of exemplary damages and an award of 

reasonable attorney’s fees under § 51:1434. 

84. Plaintiffs incorporates the above paragraphs by reference. 

85. Austin Storms, in his capacity as founder and President of BearBox, conceived, 

developed, and reduced to practice BearBox’s technology. Plaintiffs own BearBox’s technology, 

including system designs, documents, data, and know-how. Plaintiffs owned this property during 

all relevant time periods in this suit.  

86. Defendants induced Plaintiffs to provide information and documents regarding 

BearBox’s technology to Defendants by misrepresenting that Defendants were interested in 

investing in or otherwise collaborating with BearBox. Information and documents regarding 

BearBox’s technology were provided to Defendants solely for the purposes of evaluation for a 

potential business relationship. 
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87. Without Plaintiffs’ consent, Defendants intentionally and willfully assumed 

dominion and control over BearBox’s technology, including system designs, documents, data, 

and know-how, and improperly used it to modify their Smart Response™ software, and 

corresponding system designs, to function as reflected in BearBox’s system designs, documents, 

data, and know-how, and subsequently used, sold, licensed, and procured investments related to, 

and otherwise monetized, that software for substantial profit. 

88. Defendants’ unlawful exercise of dominion over confidential Bearbox technology, 

including system designs, documents, data, and know-how not otherwise found to be a trade 

secret, or having value beyond the value of the trade secret(s), has permanently interfered with 

Plaintiffs’ valuable property rights. 

89. Despite providing Defendants with the system designs, documents, data, and 

know-how that allowed Defendants to modify their Smart Response™ software, and 

corresponding system designs, Defendants have not compensated or recognized Plaintiffs for the 

use of BearBox’s technology. Defendants’ actions constitute an improper and unauthorized use of 

Plaintiffs’ property. 

90. As a result of Defendants’ improper and unauthorized use of Plaintiffs’ system 

designs, documents, data, and know-how to reconstruct and use Bearbox’s technology, Plaintiffs 

have suffered and will continue to suffer damages and other financial harms in an amount to be 

proven at trial. As such, Plaintiffs are entitled to damages resulting from Defendants’ improper 

and unauthorized use. 

91. Plaintiffs incorporate the above paragraphs by reference. 
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92. Plaintiffs conferred a benefit on Defendants by providing them valuable 

technology, specifically BearBox’s technology, including system designs, documents, data, and 

know-how. 

93. Defendants pressed Storms to provide more information and materials, having 

recognized the benefit that Defendants received by having access to system designs, documents, 

data, and know-how reflecting BearBox’s technology. 

94. Defendants induced Plaintiffs to provide these system designs, documents, data, 

and know-how by misrepresenting that Defendants were interested in investing in or otherwise 

collaborating with Bearbox. Defendants’ actions in obtaining Plaintiffs’ system designs, 

documents, data, and know-how were deceptive. 

95. Defendants retained BearBox’s technology, including system designs, documents, 

data, and know-how, and used it to their own advantage, and at BearBox’s expense. 

96. Defendants have been and continue to be unjustly enriched by profiting from their 

wrongful conduct. For example, without Plaintiffs’ consent, Defendants used Plaintiffs’ system 

designs, documents, data, and know-how to modify their Smart Response™ software to function 

as BearBox’s technology did. As a result, Defendants are deriving an unjust benefit from 

exploiting BearBox’s property.  

97. Despite providing Defendants with the system designs, documents, data, and 

know-how that allowed Defendants to modify their system designs and Smart Response™ 

software to function as BearBox’s technology did, Defendants have not compensated Plaintiffs 

for the use of BearBox’s technology.  It would be inequitable for Defendants to retain these 

benefits under these circumstances. 
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98. Defendants’ unauthorized use of Bearbox’s technology has impoverished 

Plaintiffs by depriving them of the fruits of their labor. In addition to the costs incurred and labor 

expended in creating Bearbox’s technology, Plaintiffs are no longer able to obtain any economic 

benefit from any use of Bearbox’s technology.   

99. Defendants’ enrichment through the use of Plaintiffs’ system designs, documents, 

data, and know-how to reconstruct and use Bearbox’s technology is directly connected to 

Plaintiffs’ impoverishment because Defendants have failed to compensate Plaintiffs for their 

efforts.  

100. There is no justification at law or in contract for Defendants’ uncompensated use 

of Plaintiffs’ unique and novel invention. 

101. Because Plaintiffs have incurred, and continue to incur, detriment in the form of 

loss of money and property as a result of Defendants’ wrongful use of system designs, 

documents, data, and know-how reflecting BearBox’s technology, Plaintiffs are entitled to 

compensation to the extent Defendants have been enriched or Plaintiffs have been impoverished. 

102. Under Rule 38(b) of the Federal Rules of Civil Procedure, Plaintiffs respectfully 

demand a trial by jury on all issues so triable. 

WHEREFORE, BearBox respectfully requests the following relief: 

A. An order that the Director of the United States Patent and Trademark Office 

correct the inventorship of the ’433 Patent to name Austin Storms as the sole inventor, or, in the 

alternative, as a joint inventor to one or both of the individuals currently listed as inventors on 

the ’433 Patent; 
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B. Alternatively, an order that Defendants sign the requisite documents to correct 

inventorship of the ’433 Patent to name Austin Storms as the sole inventor, or, in the alternative, 

as a joint inventor to one or both of the individuals currently listed as inventors on the ’433 

Patent; 

C. A declaration that Austin Storms is the sole inventor, or, in the alternative, is a 

joint inventor to one or both of the individuals currently listed as inventors on the ’433 Patent;  

D. A preliminary and a permanent injunction enjoining Defendants Lancium, 

McNamara, and Cline from asserting that McNamara or Cline are inventors of the ’433 Patent in 

violation of the United States federal patent laws; 

E. An order that Defendants immediately transfer to Plaintiffs all right, title, and 

interest in all information, patent applications, patents, technology, products, and other materials 

in the possession, custody, or control of Defendants that wrongfully constitute, contain, were 

based on, and/or derived in whole or in part from the use of BearBox’s technology; 

F. An order for a constructive trust over all information, patent applications, patents, 

technology, products, and other materials in the possession, custody, or control of Defendants 

that wrongfully constitute, contain, were based on, and/or derived in whole or in part from the 

use of BearBox’s technology or any system designs, documents, data, and know-how reflecting 

BearBox’s technology; 

G. Financial relief including damages, consequential damages, disgorgement of 

Defendants’ ill-gotten profits, Defendants’ unjust enrichment, reliance damages, and/or all other 

appropriate financial relief, all in an amount to be determined at trial, with interest;  

H. An award of the amount by which Defendants have been unjustly enriched by 

their actions set forth in this Complaint; 
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I. A finding that this is an exceptional case warranting imposition of attorney fees 

against Defendants and an award to Plaintiffs of its reasonable costs and attorney fees incurred in 

bringing this action pursuant to 35 U.S.C. § 285;  

J. An award of exemplary damages and/or an award of reasonable attorney’s fees 

under 18 U.S.C. § 1836(b)(3)(C), (D) and/or under La. R.S. § 51:1434; and 

K. An award of such further relief at law or in equity, such as preliminary and/or 

permanent injunctive relief, as the Court deems just and proper. 
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John R. Labbe  
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INSTRUCTIONS FOR THE SET OF 

COMPUTING SYSTEMS BASED ON A 
COMBINATION OF AT LEAST A PORTION 
OF THE SECOND POWER OPTION DATA 

AND AT LEAST ONE CONDITION 

FIGURE 14 

i\ 
1402 

i\ 
1404 

I\ 
1406 

i\ 
1408 

i\ 
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METHODS AND SYSTEMS FOR ADJUSTING 
POWER CONSUMPTION BASED ON A 

FIXED-DURATION POWER OPTION 
AGREEMENT 

CROSS-REFERENCE TO RELATED 
APPLJCATIONS 

2 
collectors, switches, transformers, frequency converters, 
power converters, electrical filters, and/or other station elec­
trical equipment before leaving the wind power station 102c. 
Similarly, at photovoltaic power station 102d, individual 

5 photovoltaic panels and/or arrays of photovoltaic panels 
may include inverters, transformers, frequency converters, 
power converters, and/or electrical filters. Energy generated 
at each photovoltaic panel and/or array may be collected by 

Toe present application claims priority to U.S. Provisional 
Patent Application No. 62/927,119, filed Oct. 28, 2019, the 10 

entire contents of which are herein incorporated by refer-

distribution lines along the photovoltaic panels and move 
through collectors, switches, transformers, frequency con­
verters, power converters, electrical filters. and/or other 
station electrical equipment before leaving the photovoltaic 
power station 102d. 

ence. 

FIELD 

This specification relates to power consumption adjust­
ments when using grid power and/or intermittent behind­
the-meter power. 

BACKGROVND 

"Electrical grid" or"grid," as used herein, refers to a Wide 
Area Synchronous Grid (also ki1own as an lJltercounection), 
and is a regioual scale or greater electric power grid that that 
operates at a synchronized frequency and is electrically tied 
together during normal system conditions. A.n electrical grid 
delivers electricity from generation stations to consumers. 
An electrical grid includes: (i) generation stations that 
produce electrical power at large scales for delivery through 
the grid, (ii) high voltage transmission lines that carry that 
power from the generation stations to demand centers, and 
(iii) distribution networks carry that power to individual 
customers. 

FIG. 1 illustrates a typical e lectrical grid, such as a North 
American Interconnection or the synchronous grid of Con­
tinental Europe (formerly kuown as the UCTE grid). The 
electrical grid of FIG. 1 can be described with respect to the 
various segments that make up the grid. 

A generation segment 102 includes one or more genera­
tion stations that produce utility-scale electricity (typically 
>50 MW), such as a nuclear plant 102a, a coal plant 102b, 
a wind power station (i.e., wind farm) 102c, and/or a 
photovoltaic power station (i.e., a solar farm) 102d. Gen­
eration stations are di:fferentiated from building-mounted 
and other decentralized or local wind or solar power appli­
cations because they supply power at the utility level and 
scale (>50 MW), rather than to a local user or users. The 
primary purpose of genera tion stations is to produce power 
for distribution through the grid, and in exchange for pay­
ment for the supplied electricity. Each of the generation 
stations 102a-d includes power generation equipment 
I02e-h, respectively, typically capable of supply utility­
scale power (>50 MW). For example, tbe power generation 
equipment 102g at wind power station 102c includes wind 
nirbines, and the power generation equipment 102h at pho­
tovoltaic power station 102d includes photovoltaic panels. 

Each of the generation stations 102a-d may further 
include station electrical equipment 102i-1 respectively. 
Station electrical equipment 102i-1 are each illustrated in 
FIG. 1 as distinct elements for simplified illustrative pur­
poses only and may, alternatively or additionally, be distrib­
uted throughout tbe power generation equipment, 102e-h, 
respectively. For example, at wind power station 102c, each 
wind n1rbine may include transformers, frequency convert­
ers. power converters, and/or electrical filters . Energy gen­
erated at each wind turbine may be collected by distribution 
lines along strings of wind turbines and move th.rough 

IS 
Each generation station 102a-d may produce AC or DC 

electrical current which is then typically stepped up to a 
higher AC voltage before leaving the respective generation 
station. For example, wind turbines may typically produce 
AC electrical energy al 600V to 700V, which may then be 

20 stepped up to 34.5 kV before leaving the generation station 
102d. In some cases, the voltage may be stepped up multiple 
times and to a different voltage before exiting the generation 
station 102c. As anotl1er example, photovoltaic arrays may 
produce DC voltage at 600V to 900V, which is then inverted 

2s to AC voltage and may be stepped up 10 34.5 kV before 
leaving the generation station 102d. In some cases, the 
voltage may be stepped up multiple times and to a different 
voltage before exiting the generation station 102d. 

Upon exiting the generation segment 102, electrical 
30 power generated at generation stations 102a-d passes 

through a respective Point of Interconnection ("POI") 103 
between a generation station (e.g., 102a-d) and the rest of 
the grid. A respective POJ 103 represents the point of 
co1111ection between a generation station's (e.g. 102a-d) 

35 equipment and a transmission system (e.g., transmission 
segment 104) associated with electrical grid. In some cases, 
at the POI 103, generated power from generation stations 
102a-d may be ~tcpped up at transformer systems 103e-h to 
high voltage scales suitable for long-distance transmission 

40 along transmission lines 104a. Typically, the generated 
electrical energy leaving the POl 103 will be at 115 kV AC 
or above, but in some cases it may be as low as, for example, 
69 kV for shorter distance transmissions along transmission 
lines 104a. Each of transfom1er systems 103e-h may be a 

45 single transformer or may be multiple transformers operat­
ing in parallel or series and may be co-located or located in 
geographically distinct locations. Each of the transfonner 
systems 103e-h may include substations and other lil1.kS 
between the generation stations 102a-d and the transmission 

50 lines 104a. 
A key aspect of the POI 103 is that this is where 

generation-side metering occurs. One or more utility-scale 
generation-side meters 103a-d ( e.g., settlement meters) are 
located at settlement metering points at the respective POI 

55 103 for each generation station 102a-d. The utility-scale 
generation-side meters 103a-d measure power supplied 
from generation stations 102a-d into the transmission seg­
ment 104 for eventual distribution throughout the grid. 

For electricity consumption, the price consumers pay for 
60 power distributed through electric power grids is typically 

composed of, among other costs, Generation, Administra­
tion, and Transmission & Distribution ("T&D") costs. T&D 
costs represent a significant portion of the overall price paid 
by consumers for electricity. These costs include capital 

65 costs (land, equipment, substations, wire. etc.), costs asso­
ciated with electrical transmission losses, and operation and 
maintenance costs. 
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For utility-scale electricity supply, operators of generation 
stations (e.g., 102a-a') are paid a variable market price for 
the amount of power the operator generates and provides to 
the grid, which is typically determined via a power purchase 
agreement (PPA) between the generation station operator 5 
and a grid operator. The amount of power the generntion 
station operator generates and provides to the grid is mea­
sured by utility-scale generation-side meters (e.g., 103a-a') 
at set1lemcnt metering points. As illustrated in FIG. 1, tbe 
utility-scale generation-side meters l 03a-d are shown on a 10 

low side of the transformer systems 103e-h), but they may 
alternatively be located within the transforn1er systems 
103e-h or on the high side of the transfonner systems 
103e-h. A key aspect of a utility-scale generation-side meter 
is that it is able to meter the power supplied from a specific 1s 

generation station into the grid. As a result, the grid operator 
can use that inforn1ation to calculate and process payments 
for power supplied from the generation station to the grid. 
'J11at price paid for the power supplied from the generation 
station is then subject to T&D costs, as well as other costs, 20 

in order to detefllline the price paid by consumers. 
After passing through the utility-scale generation-side 

meters in the POl 103, the power originally generated at the 
generation statious 102a-d is transmitted onto and along the 
transmission lines 104a in tl1e transmission segment 1.04. 2s 

Typically, the electrical energy is transmitted as AC at 115 
kV+ or above, though it may be as low as 69 kV for short 
trausmission distances. In some cases, the transmission 
segment 104 may include forther power conversions to aid 
in efficiency or stability. For example, transmission segment 30 

104 may include high-voltage DC ("HVDC") portions 
(along with conversion equipment) to aid in frequency 
synchronization across portions of the transmission segment 
104. As another example, tnmsmission segment 104 may 
include transformers to step AC voltage up and then back 35 

down to aid in long distance transmission (e.g., 230 kV, 500 
kV, 765 kV, etc.). 

Power generated at tbe generation stations 104a-d is 
ultimately destined for use by cousumers connected to the 
grid. Once the energy has been transmitted along the trans- 40 

mission segment 104, the voltage will be stepped down by 
transfonner systems 1 0Sa-c in the step down segment 1 OS so 
that it can move into the distribution segment 106. 

In the distribution segu1ent I 06, distribution networks 
106a-c take power that has been stepped down from the 45 

transmission lines 104a and distribute it to local customers, 
such as local sub-grids (illustrated at 106a ), industrial cus­
tomers, including large EV charging networks (illustrated at 
106b), and/or residential and retail customers, including 
individual EV charging stations (illustrated at 106c ). Cus- 50 

tomer meters 106d, 106/ measure the power used by each of 
the grid-connected customers in distribution networks .106a-
c . Customer meters 106d are typically load meters that arc 
unidirectional and measure power use. Some of the local 
customers in the distribution networks 106a-d may have 55 

local wind or solar power systems 106e owned by the 
customer. As discussed above, these local customer power 
systems 106e are decentralized and supply power directly to 
the customer(s). Customers with decentralized wind or solar 
power systems 106e may have customer meters 10~/that are 60 

bidirectional or net-metering meters that can track when the 
local customer power systems 106e produce power in excess 
of the customer's use, thereby allowing the utility to provide 
a credit to the customer's monthly electricity bill. Customer 
meters 106d, 10~( differ from utility-scale generation-side 65 

meters (e.g., sel11ement meters) in at least the following 
characteristics: design (ekctro-mechru1ical or electronic vs 

4 
current transformer), scale (typically less than 1600amps vs. 
typically greater than 50 MW; typically Jess than 600V vs. 
typically greater than 14 kV), prinlary fonction (use vs. 
supply metering), economic purpose (credit against use vs 
payment for power) and location (in a distribution network 
at point of use vs. at a settlement metering point at a Point 
oflntercollllection between a generation station and a trans­
mission line). 

To maintain stability of the grid, the grid operator strives 
to maintain a balance between the amount of power entering 
the grid from generation stations (e.g., 102a-d) and the 
amount of grid power used by loads (e.g., customers in the 
distribution segment 106). Jn order to maintain grid stability 
and manage congestion, grid operators may take steps to 
reduce the supply of power arriving from generation stations 
(e.g., 102a-d) when necessary (e.g., curtailment). Particu­
larly, grid operators may decrease the market price paid for 
generated power to dis-incentivize generation stations ( e.g., 
102a-a') from generating and supplying power to tbe gr.id. In 
some cases, tbe market price may even go negative such that 
generation station operators must pay for power they allow 
into the grid. In addition, some situations may arise where 
grid operators explicitly direct a generation station (e.g., 
102a-a') to reduce or stop the amount of power the station is 
supplying to the f:,>Tid. 

Power market fluctuations, power system conditions (e.g., 
power factor flucniation or generation station startup and 
testing), and operational directives resulting in reduced or 
discontinued generation all can have disparate effects on 
renewal energy generators and can occur multiple times in 
a day and last for indeternlinate periods of time. Curtail­
ment, in particular, is particularly problematic. 

According to the National Renewable Energy Laborato­
ry's Technical Report TP-6A20-60983 (March 2014): 

[C]urtailment [is] a reduction in the output of a generator 
from what it could otherwise produce given available 
resources (e.g .. wind or sunlight), typically on an 
involuntary basis. Curtailments can result when opern­
tors or utilities command wind aud solar generators to 
reduce output to minimize transmission congestion or 
otherwise manage the system or achieve the optinlal 
mix of resources. Curtailment of wind and solar 
resources typically occurs because of transmission con­
gestion or lack of transmission access, but it cru1 a.lso 
occur for reasons such as excess generation during low 
load periods that could cause baseload generators to 
reach minimtun generation thresholds, because of volt­
age or interco1mection issues, or to maintain frequency 
requirements, particularly for small, isolated grids. 
Curtailment is one among many tools to maintain 
system energy balance, which can also include grid 
capacity, hydropower and thermal generation, demand 
response, storage, and institutional changes. Deciding 
which method to use is primarily a mal1er of economics 
and operational practice. 

"Curtailment" today does not necessarily mean what it did 
in the early 2000s. Two separate changes in the electric 
sector have shaped curtailment practices since that 
time: the utility-scale deployment of wind power, 
which has no fuel cost, and the evolution of wholesale 
power markets. These simultru1eous changes have led 
to new operational challenges but have also expanded 
the array of market-based tools for addressing them. 

Practices vary significantly by region and market desigu. 
ln places with centrally-organized wholesale power 
markets and experience with wind power, manual wind 
energy curtailment processes are increasingly being 
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replaced by transparent oiler-based market mecha­
nisms that base dispatch on economics. Market proto­
cols that dispatch generation based on economics can 
also result in renewable energy plants generating less 
than what they could potentially produce with available 5 

wind or sunlight. Tbis is often referred to by grid 
operators by other terms, such as "downward dispatch." 
In places served primarily by vertically integrated 
utilities, power purchase agreements (PPAs) between 
the utility and the wind developer increasingly contain 10 

financial provisions for curtailment contiJ1gencies. 
Some reductions in output are determined by how a wind 

operator values dispatch versus non-dispatch. Other 
curtailments of wind are determined by the grid opem-
tor in response to potential reliability events. Still other 15 

curtailments result from overdevelopment of wind 
power in transmission-constrained areas. 

Dispatch below maximum output (curtailment) can be 
more of an issue for wind and solar generators than it 
is for fossil generation ttnits because of differences in 20 

their cost structures. The economics of wind and solar 
generation depend on the ability to generate electricity 
whenever there is sufficient suulight or wind to power 
their facilities. 

6 
agrt--ement. The second power option data specify a second 
minimum power threshold associated with a second time 
interval. Responsive to receiving the second power option 
data, the control system is configured to provide second 
control instructions for the set of computing systems based 
on a combination of at least a port'ion of the second power 
data and at least one condition of the set of conditions. The 
second control instructions comprises a second power cou­
sumptiou target for the set of computing systems for the 
second time interval, and wherein the second power con­
sumption target is equal to or greater than the second 
minimum power threshold associated with the second time 
interval. 

In another example, a method involves monitoring, at a 
computing system, a set of conditions, and while monitoring 
the set of conditions, receiving first power option data based, 
at least in part, on a power option agreement. The first power 
option data specify a first mininrnm power threshold asso­
ciated with a first time interval. 111e method :fort her involves, 
responsive to receiviug the first power option data, provid­
ing first control instructions for a set of computing systems 
based on a combination ofat least a portion of the first power 
option data and at least one condition of the set of condi­
tions. The first control iostnrct'ions comprises a first power 

Because wind and solar generators have substantial capi­ 25 consmnption target for the set of computing systems for tl1e 
first time interval, and the first power consumption target is 
equal to or greater than the first minimum power threshold 
associated with the first time interval. Tbe method forther 

tal costs but no fuel costs (i.e., minimal variable costs), 
maximizing output improves their ability to recover 
capital costs. ln coutrast, fossil generators have higher 
variable costs, such as fuel costs. Avoidiug these costs 
can, depending on the economics of a specific genera- 30 

tor, to some degree reduce the financial impact of 
curtailment, especially if the generator's capital costs 
are included in a util ity's rate base. 

involves, while monitoring the set of conditions, receiving 
second power option data based, at least in part, on the 
power option agreement. The second power option data 

Curtailment may result in available energy being wasted 
because solar and wind operators have zero variable cost 35 

(which may not be true to the same extent for fossil 
generation units which can simply reduce the amount of fuel 

specify a second minimum power threshold associated with 
a second time interval. 111e method also involves, responsive 
to receiving the second power option data, providing second 
control instructions for the set of computing systems based 
on a combination of at least a portion of the second power 
data and at least one condition of the set of conditions. The 
second control instructions comprises a second power con­
stunption target for the set of computing systems for the 
second time interval, and the second power consumption 
target is equal to or greater than the second minimum power 

that is being used). With wind generation, in particular, it 
may also take some time for a wind farm to become fully 
operational following curtailment. As such, until the time 40 

that the wind farm is fully operational, the wind farm may 
not be operating with optimum efficiency and/or may not be 
able to provide power to the grid. 

SUMMARY 

In an example, a system includes a set of computing 
systems. 111e set of computing systems is configured to 
perform computational operations using power from a 
power grid. The system also includes a control system 
configured to monitor a set of conditions and, while moni­
toring the set of condirions, receive first power option data 
based, at least in part, on a power option agreement. 11w first 
power option data specify a first minimum power threshold 
associated with a first time interval. The control system is 
further configured to provide first control instructions for the 
set of computing systems based on a combination of at least 
a portion of the first power option data and at least one 
condition of the set of conditions responsive to receiving the 
first power option data. The first control instmctions com­
prises a first power conswnption target for the set of com­
puting systems for the first time interval, and the first power 
consumption target is equal to or greater than the first 
minimum power threshold associated with the first time 
interval. 'The control system is also configmed to, while 
monitoring the set of conditions, receive second power 
option data based, at least in part, on the power option 

threshold associated with the second time interval. 
In yet another example, a system is provided. The system 

includes a set of computing systems, where the set of 
45 computing systems is configured to perform computational 

operations using power from a power grid. The system also 
includes a control system configured to monitor a set of 
conditions and receive power option data based, at least iJ1 
part, on a power option agreement. The power option data 

50 specify: (i) a set of minimum power thresholds, and (ii) a set 
of time intervals, where each minimum power threshold in 
the set of minimum power thresholds is associated with a 
time interval in the set of time intervals. Toe control system 
is further configured to, responsive to receiving the power 

55 option data, determine a performance strategy for the set of 
computing systems based on a combination of at least a 
portion of the power option data and at least one condition 
in the set of conditions. TI1e perfonnance strategy comprises 
a power consumption target for the set of computing systems 

60 for each time interval in the set of time intervals, where each 
power consumption target is equal to or greater than the 
mininnun power threshold associated with each time inter­
val. The control system is also configured to provide instruc­
tions to the set of computing systems to perform one or more 

65 computational operations based on the performance strategy. 
ln a further example, non-transitory computer-readable 

medium is described that is configured to store instructions, 
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that when executed by a computing system, causes the 
computing system to perform operations consistent with die 
method steps described above. 

Other aspects of the present invention will be apparent 
from tl1e following description and claims. 

BRIEF DESCRIPTION OF THE FIGURES 

FIG. 1 shows a typical electrical grid. 
FIG. 2 shows a bebind-the-meter arrangement witJ1 

optional grid power, including one or more flexible data­
centers, according to one or more example embodiments. 

FIG. 3 shows a block diagram of a remote master control 
system, according to one or more example embodiments. 

FIG. 4 a block diagram of a generation station, according 
to one or more example embodiments. 

FIG. 5 shows a block diagram of a flexible datacenter, 
according to one or more example embodiments. 

8 
operations to decrease the amount of power generated. 
Furthermore, some situations may even require generation 
stations to incur costs in order to offload power to the grid 
or to shut down generation temporarily. 

'f11e volati lity in the market price offered for power 
supplied to the grid can be especially problematic for some 
types of generation stations. In particular, wind farms and 
some other types of renewable resource power producers 
may lack the ability to quickly adjust operations in response 

10 to changes in the market price o.l:fored for supplying power 
to the grid. As a result, power generation and management 
at some generation stations can be inefficient, which can 
frequently result in power being sold to the grid at low or 
negative prices. ]I) some si111atio11s, a generabon station 1uay 

1s even opt to halt power generation temporarily to avoid such 
unfavorable pricing. As such, the time required to halt and 
to restart the power generation at a generation station can 
reduce the generatfon station's ability to take advantage of 

FlG. 6A shows a structural arrangement of a flexible 
datacenter, according to one or more example embodiments. 20 

FIG. 68 shows a set of computing systems arranged in a 
straight config11ration, according to one or more example 
embodiments. 

rising market prices for power supplied to the grid. 
Example embodiments provided herein aim to assist 

generation stations in managing power generation opera­
tions and avoid unfavorable power pricing sintations like 
those described above. lu particular, example embodiments 
may involve providing a load that is positioned behind-the-FlG. 7 shows a control distribution system for a flexible 

datacenter, according to one or more example embodiments. 
FIG. 8 shows a control distribution system for a fleet of 

flexible datacenters, according to one or more example 
embodiments. 

FIG. 9 shows a queue distribution system for a traditional 
datacenter aud a flexible dataceuter, according to one or 
more example embodiments. 

FIG. I OA shows a method of dynamic power consump­
tion at a flexible datacenter using behind-the-meter power, 
according to one or more example embodiments. 

FIG. 10B shows a method of dynamic power delivery at 
a flexible datacenter using behind-the-meter power, accord­
ing to one or more example embodiments. 

FlG. ll shows a block diagram of a system for imple­
menting power consumption adjustments based on a power 
option agreement, according to one or more embodiments. 

FIG. 12 shows a graph representing power option data 
based on a power option agreement, according to one or 
more embodiments. 

FIG. 13 shows a method for implementing power con­
sumption adjustments based on a fixed-duration power 
option agreement, according to one or more embodiments. 

FJG. 14 shows a method for implementing power con­
SLUJ1ption adjustments based ou a dynamic power option 
agreement, according to one or more embodiments. 

DETAILED DESClUPTION 

Disclosed examples will now be described more f-t.1lly 
hereinafter with reference to the accompanying drawings, in 
which some, but not all of the disclosed examples are shown. 
Different examples may be described and should not be 
construed as limited to the examples set forth herein. 

As discussed above, the market price paid to generation 
stations for supplying power to the grid often flucniates due 
to various factors, including the need to maintain grid 
stability and based on current demand and usage by con­
nected loads in distribution networks. Due to these factors, 
situations can arise where generation stations are offered 
substantially lower prices to deter an over-supply of power 
to the grid. Although these situations typically exist tempo­
rarily, generation stations are son1etimes forced to either sell 
power to the grid at the much lower prices or adjust 

2s meter ("BTM") and enabling the load to utilize power 
received behind-the-meter at a generation station in a timely 
manner. As a general rule of thumb, BTM power is not 
subject to traditional T&D costs. 

For purposes herein, a generation station is considered to 
30 be config11red for the primary purpose of generating utility­

scale power for supply to the electricaJ grid (e.g., a Wide 
Area Synchronous Grid or a North American lnterconnect). 

In one embodiment, equipment located bel1ind-tbe-meter 
("BTM equipment") is equipment that is ele:.-ctrically con-

35 nected to a generation station's power generation equipment 
behind (i.e., prior to) the generation station's POl with an 
electrical grid. 

In oue embodiment, behind-the-meter power ("BTM 
power") is electrical power produced by a generation sta-

40 tion's power generation equipment and utilized behind (i.e., 
prior to) the generation station' s POI with an electrical grid. 

ln another embodiment, equipment may be considered 
behind-the-meter if it is e lectrically connected to a genera­
tion station tbat is subject to metering by a utility-scale 

45 generation-side meter (e.g., settlement meter), and the BTM 
equipment receives power from die generation station, but 
the power received by the BTM equipment from the gen­
e.ration station has not passed through the utility-scale gen­
eration-side meter. In one embodiment, the utility-scale 

so generation-side meter for the generation station is located at 
die generation station's POI. Jn another embodinient, the 
utility-scale generation-side meter for the generation station 
is at a location otJ1er than the POI for the generation 
station- for example, a substation between the generation 

55 station and the generation station's POI. 
ln another embodiment, power may be considered 

behind-the-meter if it is electrical power produced at a 
generation station that is subject to 1uetering by a utility­
scale generation-side meter (e.g., settlement meter), and the 

60 BTM power is utilized before being metered at the utility­
scale generai-ion-side meter. In one embodiment, the utility­
scale generation-side meter for the generation station is 
located at the generation station's POI. In another embodi­
ment, the utility-scale generation-side meter for die genera-

65 tion station is at a location other than the POI for the 
generation station- for example, a substation between the 
generation station and the generation station's POl. 
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In another embodime11t, equipment may be considered 
behind-the-meter if it is electrically connected to a genera­
tion station that supplies power to a grid, and the BTM 
equipment receives power from the generation station that is 
not subject to T&D charges, but power received from the 5 
grid that is supplied by the generation station is subject to 
T&D charges. 

tbe economic impact in situations when supplying power to 
the grid would result in the generation station incurring a net 
cost. 

Providing BTM power to a load can also benefit the BTM 
load operator. A BTM load may be able to receive and utilize 
BTM power received from the generation station at a cost 
that is lower than the cost for power :from the grid (e.g., at 
a customer meter 106d, 1060. This is primarily due to the 
avoidance (or significant reduction) in T&D costs and the 

]n another embodiment, power may be considered 
behind-the-meter if it is electrical power produced at a 
generation station that supplies power to a grid, and the 10 

BTM power is not subject to T&D charges before being used 
market effects of curtailment. As indicated above, the gen­
eration station may be will ing to divert generated power to 

by electrical equipment, but power received from the grid 
that is supplied by the generation station is subject to T&D 
charges. 

In another embodime11t, equipment may be considered 1s 

behind-the-meter if the BTM equipment receives power 
generated from the generation station and that received 
power is not routed through the electrical grid before being 
delivered to the BTM equipment. 

the BTM load rather than supplying the grid due to changing 
market conditions, or during maintenance periods, or for 
other non-market conditions. 11ms, some situations nJay 
arise where tbe generation station offers power to the BTM 
load at a price that is substantially lower than the price 
available on the grid. Furthermore, in some situations, the 
BTM load may even be able to obtain and utilize BTM 
power from a generation statioo at uo cost or even at 
negative pricing since the generatioo station may ratber 
supply the BTM load with generated power during a given 

In another embodiment, power may be considered 20 

behind-the-meter if it is electrical power produced at a 
generation station, and BTM equipment receives that gen­
erated power, and that generated power received by the 
BTM equipment is not routed through the electrical grid 
before being delivered to the BTM equipment. 25 

time range instead of paying a higher price for the grid to 
take the power or modifyi1Jg operations to decrease power 
output. 

Another example of cost-effective use of BTM power is 
when the generation station 202 is selling power to the grid 
at a negative price that is offset by a production tax credit. 
fo certain circumstances, the value of the production tax 
credit may exceed the price the generation station 202 would 
have to pay to the grid power to offload generation's station 
202 generated power. Advantageously, one or more flexible 

For purposes herein, BTM equipment may also be 
referred to as a behind-the-meter load ("BTM load") when 
tl1e BTM equipment is actively consuming BTM power. 

Beneficially, wbere BTM power is not subject to tradi­
tional T&D costs, a wind farm or other type of generation 30 

station can be connected to BTM loads which can aJlow the 
generation station to selectively avoid the adverse or less­
than optimal cost stmcture occasionally associated with 
supplying power to the grid by shunting generated power to 
the BTM load. 

An arrangement that positions and coll.llects a BTM load 
to a generation station can offer several advantages. In such 
arrangements, the generation station may selectively choose 
wbetber to supply power to the grid or to the BTM load, or 
both. The operator of a BTM load may pay to utilize BTM 
power at a cost less than that charged through a consumer 
meter (e.g., 106d, 1060 located at a distributio1J network 
( e.g., l 06a-c) receiving power from the grid. The operator of 
a BTM load may addi6ooally or alternatively charge less 
than the market rate to consume excess power generated at 
the generation station during curtailment. As a result, the 
generation station may direct generated power based on the 
"best" price that the generation station can receive during a 
given time frame, ancVor the lowest cost the generation 
station may incur from negative market pricing during 
curtailment. The "best" price may be the highest price that 
the generation station may receive for its generated power 
during a given duration, but can also differ within embodi­
ments and may depend on various factors, such as a prior 
PPA. 

b1 one example, by havi1Jg a behind-tbe-meter option 
available, a generation station may transition from supplying 
all generated power to the grid to supplying some or all 
generated power to one or more BTM loads when the market 
price paid for power by grid operators drops below a 
predefiued threshold (e.g., the price that the operator of the 
13TM load is willing to pay the generation station for power). 
Thus, by having an alternative option for power consump­
tion (i.e., one or more BTM loads), the generation station 
can selectively utilize the different options to maximize the 
price received for generated power. !Ji addition, the genera­
tion station may also utilize a BTM load to avoid or reduce 

datacenters 220 may take the generated power behind-the­
meter, thereby allowing the generation station 202 to pro­
duce and obtain the production tax credit, while selling less 

35 power to the grid at the negative price. 
Another example of cost-effective behind-the-meter 

power is when the generation station 202 is selling power to 
tbe grid at a negative price because the grid is oversupplied 
and/or the generation station 202 is instmcted to stand down 

40 and stop producing altogether. A grid operator may select 
and direct certain generation stations to go ofiline and stop 
supplying power to the grid. Advantageously, one or more 
flex ible datacentcrs 1uay be used to take power bch.ind-the­
meter, thereby allowing the generation station 202 to stop 

45 supplying power to the grid, but still stay online and make 
productive use of the power generated. 

Another example of beneficial behind-the-meter power 
use is when the generation station 202 is prodncing power 
that is, with reference to the grid, unstable, out of phase, or 

50 at the wrong frequency. or the grid is already unstable, out 
of phase, or at the wrong frequency. A grid operator may 
select certain generation stations to go either offiine and stop 
producing power, or to take corrective action with respect to 
the grid power stability, phase, or frequency. Advanta-

55 geously, one or more flexible datacenters 220 may be used 
to selectively consmne power behind-the-meter, thereby 
allowing the generation station 202 to stop providing power 
to the grid ancVor provide corrective feedback to the grid. 

Another example of beneficial behind-the-meter power 
60 use is that cost-effective behind-the-meter power availability 

may occur when tbe generation station 202 is starting up or 
testing. Individual equipment in the power generation equip­
ment 210 may be routinely oflline for installation, mainte­
nance, and/or service and the individual units must be tested 

65 prior to coming onJine as part of overaJI power generation 
equipment 210. During such testing or maintenance time, 
one or more flexible datacenters may be intenuittently 
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powered by the one or more units of the power gener<1tion 
equipment 210 that are ofiline from the overaJJ power 
generation equipment 210. 

12 
tions, contractl1al obligations, etc.) may be used by the 
generation station, a BTM load control system, a remote 
master control system, or some other system or enterprise, to 
selectively output power to either the grid or to one or more Another example of beneficial behind-the-meter power 

use is that datacenter control systems at the nexible data­
centers 220 may quickly ramp up and ramp down power 
consumption by computing systems in the flexible datacen-

5 BTM loads in a maiU1er that maximizes revenue to the 

ters 220 based on power availability from the generation 
station 202. For instance, if the grid requires additional 
power and signals the demand via a higher local price for t0 
power, the generation station 202 can supply the grid with 
power nearly instantly by having active flexible datacenters 
220 quickly ramp down and tum off computing systems (or 
switch to a stored energy source), thereby reducing an active 
BTM load. l5 

generation station. In such an arrangement, the generation 
station may also be able to supply both the grid and one or 
more BTM loads simultaneously. In some instances, the 
arrangement may be configured to allow dynamic manipu­
lation of the percentage of the overall generated power that 
is supplied to each option at a given time. For example, in 
some time periods, the generation station may supply no 
power to tbe BTM load. 

In addition, the type of loads that are positioned beh.ind-
the-meter can vary within example embodiments. In general, 
a load that is behind-the-meter may correspond to any type 
ofload capable of receiving and utilizing power behind-tlw­
meter from a generation station. Some examples of loads 

Another example of beneficial behind-the-meter power 
use is in new photovoltaic generation stations 202. For 
example, it is common to design and build new photovoltaic 
generation stations with a surplus of power capacity to 
account for degradation in efficiency of the photovoltaic 
panels over the life o:fthe generation stations. Excess power 
availability at the generation station can occur when there is 
excess local power generation and/or low grid demand. In 
high incident sunlight situations, a photovoltaic generation 
station 202 may generate more power than the intended 
capacity of generation station 202. In such situations, a 
photovoltaic generation station 202 may have to take steps 

20 include, but arc not li1nit<-xl to, datacenters and electric 
vehicle (EV) charging stations. 

Preferred BTM loads are loads that can be subject to 
interminent power supply because BTM power may be 
available inten11ittently. ln some instances, the generation 

25 station may generate power intermittently. For example, 
wind power station 102c and/or photovoltaic power station 
102d may only generate power when resource are available 
or favorable. Additionally or alternatively, BTM power 
availability at a generation station may only be available 

30 intenuittently due to power market nuct:uations, power sys­
tem conditions (e.g., power factor fluctuation or generation 
station startup and testing), and/or operational directives 
from grid operators or generation station operators. 

to protect its equipment from damage, which may include 
taking one or more photovoltaic panels oilline or shunting 
their voltage to dummy loads or the ground. Advanta­
geously, one or more flexible datacenters (e.g., the flexible 
datacenters 220) may take power behind-the-meter at the 
Generations Station 202, thereby allowing the generation 
station 202 to operate tl1e power generation equipment 210 
within operating ranges while the flexible datacenters 220 35 

receive BTM power without transmission or distribution 
costs. 

1bus, for at least the reasons described herei11, arr<1ngc­
ments that involves providing a BTM load as an alternative 
option for a generation station to direct its generated power 40 

to can serve as a mutually beneficial relationship in which 
both the generation station and the BTM load can economi­
cally benefit. 111e above-noted examples of beneficial use of 
BTM power are merely exemplary and are not intended to 
limit the scope of what one of ordinary skill in the art would 45 

recognize as benefits to unutilized BTM power capacity, 
BTM power pricing, or BTM power consumption. 

Within example embodiments described herein, various 
types of utility-scale power producers may operate as gen­
eration stations 202 that are capable of supplying power to 50 

one or more loads behind-the-meter. For instance, renewable 
energy sources (e.g., wind, solar, hydroelectric, wave, water 
current, tidal), fossil fuel power generation sources (coal, 
natural gas), and other types of power producers (e.g., 
nuclear power) may be positioned in an arrangement that 55 
enables tl1e intermittent supply of generated power behind­
the-meter to one or more BTM loads. One of ordinary skill 
in the art will recognize that the generation station 202 may 
vary based on an application or design in accordance with 
one or more example embodiments. 

In addition, the particular arrangement (e.g., com1ections) 
between the generation station and one or more BTM loads 

60 

can vary within examples. ln one embodiment, a generation 
station may be positioned in an arrangement wherein the 
generation station selectively supplies power to the grid 65 
and/or to one or more BTM loads. As such, power cost­
analysis and other factors (e.g., predicted weather condi-

Some exan1ple embodiments of BTM loads described 
herein involve using one or more computing systems to 
serve as a BTM load at a generntion station. Jn particular, the 
computing system or computing systems may receive power 
behind-the-meter from the generation station to perfonn 
various computational operations, such as processing or 
storing information, performing calculations, mining for 
cryptocurrencies, supporting blockchain ledgers, aud/or 
executing applications, etc. 

Multiple computing systems positioned behind-the-meter 
may operate as part of a "flexible" datacenter that is con­
figllfed to operate only intermittently and to receive and 
utilize BTM power to carry out various computational 
operntions similar to a traditional dataceutcr. ln particular, 
the flexible datacenter may include computing systems and 
other components (e.g., support infrastrncture, a control 
system) configured to utilize BTM power from one or more 
generation stations. The flexible datacenter may be config­
ured to use particular load ramping abilities (e.g., quickly 
increase or decrease power usage) to effectively operate 
during intermittent periods of time when power is available 
from a generation station and supplied to the flexible data-
center behind-the-meter, such as during situations when 
supplying generated power to the grid is not favorable for 
the generation station. 

In some instances, the amount of power consumed by the 
computing systems at a flexible dataceuter can be ra1uped up 
and down quickly, and potentially with high granularity (i.e., 
the load can be changed in small increments if desired). This 
may be done based on monitored power system conditions 
or other information analyses as discussed herein. As recited 
above, this ca.ii enable a generation station to avoid negative 
power market pricing and to respond quickly to grid direc-
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lives. A.nd by extension, the flexible datacenrer may obtain 
BTM power at a price lower than the cost for power from the 
grid. 

Various types of computing systems can provide granular 
power ramping. Preferably, the computing systems can 
perform computational tasks that are i1ruJ1tme to, or not 
substantially hindered by, frequent interrnptions or slow­
downs in processing as the computing systems ramp down 
or up. In some embodiments, a control system may be used 
to activate or de-activate one or more computing systems in 
an array of computing systems. For example, the control 
system may provide control instrnctions to one or more 
blockchain miners (e.g., a group of blockchain miners), 
including instn1ctions for powering on or off, adjusting 
frequency of computing systems performing operations 
(e.g., adjusting the processing frequency), adjusting the 
quantity of operations being perfonned, and when to operate 
within a low power mode (if available). 

Within examples, a control system may correspond to a 
specialized computing system or may be a computing sys­
tem within a datacenter serving in the role of the control 
system. The location of the control system can vary within 
examples as well. For instance, tbe control system may be 
located at a dataceuter or physically separate from the 
datacenter. In some examples, the control system may be 
part of a network of control systems that manage computa­
tional operations, power consumption, and other aspects of 
a fleet of datacenters. The fleet of datacenters may include 
one or more traditional dataceuters and/or flexible daracen­
ters. 

14 
voltages (e.g., typically 4 kV to 26 kV AC) and sent into the 
distribution networks, such as distribution network 206 via 
distribution line 256. The power on distribution line 256 
may be further stepped down (not shown) before entering 

5 individual consumer facilities such as a remote master 
control system 262 and/or traditional datacenters 260 via 
customer meters 206A, which may correspond to customer 
meters 106d in FIG. 1, or customer meters 106/in FIG. 1 if 
the respective consumer facility includes a local customer 

10 power system, sucb as l06e (not shown in rlG. 2). 
Consistent with FIG. 1, power entering the grid from 

generation station 202 is metered by a utility-scale genera­
tion-side meter. A utility-scale generation-side meter 253 is 
shown on the low side of transfonuer system 203 and an 

1s alternative location is shown as 253A on the high side of 
transformer system 203. Both locations may be considered 
settlement metering points for the generation station 202 at 
the POI 103. Alternatively, a utility-scale generation-side 
meter for the geueratiou station 202 may be located at 

20 another location consistent with the descriptions of such 
meters provided herein. 

Generation station 202 includes power generation equip­
ment 210, which may include, as examples, wind turbines 
and/or photovoltaic panels. Power generation equipment 

2s 210 may further include other electrical equipment, includ­
ing but not limited to switches, busses, collectors, inverters, 
and power unit transformers (e.g., transformers in wind 
turbines). 

As illustrated in FIG. 2, generation station 202 is config-
30 ured to connect with BTM equipment which may fonction as 

BTM loads. In the illustrated embodiment of FIG. 2, the 
BTM equipment includes flexible datacenters 220. Various 
configurations to supply BTM power to flexible datacenters 

Some embodiments may involve using one or more 
control systems to direct time-insensitive (e.g., interruptible) 
computational tasks to computarional hardware, sucb as 
central processing units (CPUs) aud graphics processing 
units (GPUs). sited behind the meter. while other hardware 35 

is sited in front of the meter (i.e., consuming metered grid 
power via a customer meter (e.g., 106d, 1060) and possibly 
remote from the behind-the-meter hardware. As such, par­
allel computing processes, such as Monte Carlo s imulations, 
batch processing of financial transactions, graphics render­
ing, machine learning, neural network processing, queued 
operations, and oil and gas field s imulation models, arc good 
candidates for such interruptible computational operatio11s. 

220 within the arrangement of FJG. 2 are described herein. 
In one configuration, generated power may travel from 

the power generation equipment 210 over one or more 
connectors 230A, 230B to one or more electrical busses 
240A, 2408, respectively. Bach of tbe connectors 230A, 
230B may be a switched connector such that power may be 

40 routed independently to 240A and/or 240B. For illustrative 
purposes only, connector 230B is shown with an open 
switch, and connector 230A is shown with a closed switch, 
but either or both may be reversed in some embodiments. 
Aspects of this configuration can be used in various embodi-

45 ments when BTM power is supplied without significant 
power conversion to BTM loads. 

FJG. 2 shows a behind-the-meter arraugement with 
optional grid-power, including one or more flexible data­
centers, according to one or more example embodiments. 
Dark arrows illustrate a typical power delivery direction. 
Consistent with FIG. 1, the arrangement illustrates a gen­
eration station 202 in the generation segment 102 of a 
Wide-Area Synchronous Grid. The generation station 202 50 

supplies utility-scale power (typically >50 MW) via a gen­
eration power connection 250 to the Point of lnterco1rnection 

ln various configurations, the busses 240A and 2408 may 
be separated by an open switch 240C or combined into a 
common bus by a closed switch 240C. 

In another configuration, generated power may travel 
from the power generation equipment 210 to the high side of 
a local step-down transfom1er 214. The generated power 
may then travel from tbe low side of the local step-down 
transformer 214 over one or more connectors 232A, 232B to 

l 03 between the generation station 202 and the rest of the 
grid. Typically, the power supplied on collllection 250 may 
be at 34.5 kV AC, but it may be higher or lower. Depending 
on the voltage at coruJection 250 and the voltage at trans­
mission lines 104a, a transformer system 203 may step up 

55 the one or more electrical busses 240A, 240B, respectively. 
Each of the co1mectors 232A, 2328 may be a switched 
connector such that power may be routed independently to 
240A and/or 2408. For illustrative purposes only, coruJector 
232A is shown with an open switch, and collllector 232B is 

60 shown with a closed switch, but either or both may be 
reversed in some embodiments. Aspects of this con.figura­
tion can be used when it is preferable to connect BTM power 
to the power generation equipment 210, but the generated 

the power supplied from the generation station 202 to high 
voltage ( e.g., 115 kV +AC) for transmission over connection 
252 and onto transmission lines 104a of transmission seg­
ment 104. Grid power carried on the transmission segment 
104 may be from generation station 202 as well as other 
generation stations (not shown). Also consistent with FIG. 1, 
grid power is consumed at one or more distribution net­
works. including example distribution network 206. Grid 65 
power may be taken from the transmission lines 104a via 
connector 254 and stepped down to ilistribution network 

power must be stepped down prior to use at the BTM loads. 
In another configuration, generated power may travel 

from the power generation equipment 210 to the low side of 
a local step-up t·rans:fonner 212. The generated power may 
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then travel from the high side of the local step-up trans­
former 212 over one or more connectors 234A, 2348 to the 
one or more electrical busses 240A, 2408, respectively. 
Each of the connectors 234A, 2348 may be a switched 
connector such that power may be routed independently to 
240A and/or 2408. For illustrative purposes only, both 
connectors 234A, 2348 are shown with open switches, but 
either or both may be closed in some embodiments. Aspects 
of this configuration can be used when it is preferable to 
counect 8TM power to the outbound connector 250 or the 
high side of the local step-up transformer 212. 

In another configuration, generated power may travel 
from the power generation equipment 210 to the low side of 
the local step-up transformer 212. The generated power may 
then travel from the high side of the local step-up trans­
former 212 to the high side of local step-down transformer 
213. The generated power may then travel from the low side 

16 
tlu·ough POJ 103 and such grid power may power the 
generation station control system 216. 

In some configurations, an energy storage system 218 
may be connected to the generation station 202 via connec-

5 tor 218A, which may be a switched co1111ector. For illustra­
tive purposes only, co1mector 218A is shown with an open 
switch but in some embodiments it may be closed. The 
energy storage system 218 may be connected to bus 240A 
and/or bus 2408 and store energy produced by the power 

10 generation E-,quipment 210. The energy storage system may 
also be isolated from generation station 202 by switch 242A. 
In times of need, such as when the power generation 
equipment in an idle or off state and not generating power, 
the energy storage system may feed power to, for example, 

15 the flexible datacenters 220. The energy storage system may 
also be isolated from the flexible datacenters 220 by switch 
2428. 

of the local step-down transformer 213 over one or more 
connectors 236A, 2368 to the one or more electrical busses 
240A, 24013, respectively. Each of the connectors 236A, 20 

2346 may be a switched connector such that power may be 
routed independently to 240A and/or 2408. For illustrative 
purposes only, both connectors 236A, 23613 are shown with 
open switches, but either or botb may be closed in some 
embodiments. Aspects of this configuration can be used 25 

when it is preferable to connect BTM power to the outbound 
connector 250 or the high side of the local step-up trans­
former 212, but the power must be stepped down prior to use 

In a preferred embodiment. as illustrated, power genera­
tion equipment 210 supplies BTM power via connector 242 
to flexible datacenters 220. The BTM power used by the 
flexible datacenters 220 was generated by the generation 
station 202 and did not pass through the POI 103 or 
utility-scale generation-side meter 253, and is not subject to 
T&D charges. Power received at the flexible dataceuters 220 
may be received through respective power input connectors 
220A. Each of the respective collllectors 220A may be 
switched connector that can electrically isolate the respec­
tive flexible dataceuter 220 from the connector 242. Power 
equipment 2208 may be arrang~-d between the flexible at the BTM loads. 

In one embodiment, power generated at the generation 
station 202 may be used to power a generation station 
control system 216 located at the generation station 202, 
when power is available. The generat ion station control 
system 216 may typically control the operation of the 
generation station 202. Generated power used at the gen­
eration station control system 216 may be supplied from bus 
240A via connector 216A and/or from bus 2408 via con­
nector 2168. Each of the connectors 216A, 2168 may be a 
switched connector such that power may be routed indepen­
dently to 240A and/or 240B. While the generation station 
control system 216 can consume BTM power when powered 
via bus 240A or bus 24013, the 8TM power taken by 
generation station control system 216 is insignificant in 
terms of rendering an economic benefit. Further, the gen­
eration station control system 216 is not configured to 
operate intermittently, as it generally must remain always 
on. Further still, the generation station control system 216 
does not have the ability to quickly ramp a BTM load up or 
down. 

In another embodiment, grid power may alternatively or 
additionally be used to power the generation station control 
system 216. As illustrated here, metered grid power from a 
distribution network, such as distribution network 206 for 
simplicity of illustration purposes only, may be used to 
power generation station control system 216 over co1111ector 
216C. Connector 216C may be a switched co1mector so that 
metered grid power to the generation station control system 
216 can be switched on or off as needed. More commonly, 
metered grid power would be delivered to the generation 
station control system 216 via a separate distribution net­
work (not shown), and also over a switched com1ector. Any 
such grid power delivered to the generation station control 
system 216 is metered by a customer meter206Aand subject 
to T&D costs. 

In another embodiment, when power generation equip­
ment 210 is in an idle or off state and not generating power, 
grid power may backfeed into generation station 202 

30 datacenters 220 and the connector 242. The power equip­
ment 220B may include, but is not limited to, power 
conditioners, unit transfonners, inverters, and isolation 
equipment. As illustrated, each flexible datacenter 220 may 
be served by a respective power equipment 2208 . However, 

35 in another embodiment, one power equipment 2208 may 
serve multiple flexible datacenter 220. 

In one embodiment, flexible datacenters 220 may be 
considered BTM equipment located behind-the-meter and 
electrically connected to the power generation equipment 

40 210 behind (i.e .. prior to) the generation station's POI 103 
with the rest of the electrical grid. 

ln one embodiment, 8TM power produced by the power 
generation equipment 210 is utilized by the flexible data­
centers 220 behind (i.e., prior to) the generation station's 

45 POI with an electrical grid. 
In another embodiment, flexible datacenters 220 may be 

considered BTM equipment located behind-the-meter as the 
flexible datacenters 220 are electrically coo.uected to the 
generation station 202, and generation station 202 is subject 

50 to metering by utility-scale generation-side meter 253 (or 
253A, or another utility-scale generation-side meter), and 
the flexible datacenters 220 receive power from the genera­
tion station 202, but the power received by the flexible 
datacenters 220 from the generation station 202 has not 

55 passed through a utility-scale generation-side meter. In this 
embodiment, the utility-scale generation-side meter 253 (or 
253A) for the generation station 202 is located at the 
generation station's 202 POI 103. Ju another embodiment, 
the utility-scale generation-side meter for the generation 

60 station 202 is at a location other than the POI for the 
generation station 202- for example, a substation (not 
shown) between the generation station 202 and the genera­
tion station's POI 103. 

In another embodiment, power from the generation sta-
65 tion 202 is supplied to the flexible datacenters 220 as 8TM 

power, wbcre power produced at the generation station 202 
is subject to metering by utili ty-scale generation-side meter 
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253 (or 253A, or another util ity-scale generation-side 
meter), but the BTM power supplied to the flexible data­
centers 220 is utilized before being metered at the utility­
scale generation-side meter 253 (or 253A, or another utility­
scale generation-side meter). In this embodiment, the utility- 5 
scale generation-side meter 253 (or 253A) for the generation 
station 202 is located at the generation station's 202 POI 
103. In another embodiment, the utility-scale generation­
side meter for the generation station 202 is at a location other 
than the POI for the generation station 202- for example, a 10 

substatio11 (not shown) between the generation station 202 
and the generation station's POI 103. 

In another embodiment, flexible datacenters 220 may be 
considered BTM equipment located behind-the-meter as 
they are electrically COJll1ected to the generation station 202 1 s 
that supplies power to the grid, and the flexible datacenters 
220 receive power from the generation station 202 that is not 
subject to T&D charges, but power otherwise received from 

18 
datacenters 220, in which case each of the flexible datacen­
ters 220 so connected would not be operating as a BTM load. 

In another embodiment, when power generation equip­
ment 210 is in an idle or off state and not generating power, 
grid power may backfeed into generation station 202 
tlu·ough POI 103 and such grid power may power the 
flexible datacenters 220. 

The flexible datacenters 220 are shown in an example 
arrangement relative to l11e generation station 202. Particu­
larly, generated power from the generation station 202 may 
be supplied to the flexible datacenters 220 tlu·ough a series 
of connectors and/or busses (e.g., 232B, 240B, 242, 220A). 
As illustrated, in other embodiments, connectors between 
the power generatiou equipment 210 and other components 
may be switched open or closed, allowing other pathways 
for power transfer between the power generation equipment 
210 and components, including the flexible datacenters 220. 
Additionally, the connector arrangement shown is illustra­
tive ouly and other circuit arrangements are contemplated the grid that is supplied by the generation station 202 is 

subject 10 T&D charges. 20 within the scope of supplying BTM power to a BTM load at 
generation station 202. For example, there may be more or 
fewer transfonners, or one or more of transformers 212, 213, 
214 may be transfom1er systems with multiple steppings 

In another embodiment, power from the generation sta­
tion 202 is supplied to the flexible datacenters 220 as BTM 
power, where electrical power is generated at the generat ion 
station 202 that supplies power to a grid, and the generated 
power is not subjt-'Cl to T&D charges before being used by 2s 

flexible datacenters 220, but power otherwise received from 
the connected grid is subject to T&D charges. 

In another embodiment, flexible datacenters 220 may be 
considered BTM equipment located behind-the-meter 
because they receive power generated from the generation 30 

station 202 intended for the grid, and that received power is 
not routed through the electrical grid before being delivered 
to the flexible datacenters 220. 

and/or may include additional power equipment including 
but not limited to power conditioners, filters, switches, 
inverters, and/or AC/DC-DC/AC isolators. As another 
example, metered grid power coL111ections to flexible data­
centers 220 are shown via bot11 256A and 2568 ; however, a 
single connection may connect one or more flexible data­
centers 220 (or power equipment 220B) to metered grid 
power and the one or more flexible datacenters 220 (or 
power equipment 2208) may include switching apparatus to 
direct BTM power and/or metered grid power to control 
systems, communication systems, and/or computing sys-In another embodiment, power from the generation sta­

tion 202 is supplied to the flexible datacenters 220 as BTM 
power, where e lectrical power is generated at the generation 
station 202 for distribution to the grid, and the flexible 
datacentcrs 220 receive that power, and that received power 

35 terns as desired. 
In some examples, BTM power may arrive at the flexible 

datacenters 220 in a tbree-phase AC format. As such, power 
equipment (e.g., power equipment 220B) at one or more of 
the flex ible datacenters 220 may enable each flexible data-is not routed through tbe electr ical grid before. being deliv­

ered to the flexible datacemers 220. 
In another embodiment, metered grid power may alter­

natively or additionally be used to power one or more of the 
flexible datacenters 220, or a portion within one or more of 
the flexible datacenters 220. As illustrated bere for simplic­

40 center 220 to use one or more phases of the power. For 
instance, the flexible datacenters 220 may utilize power 
equipment (e.g., power equipment 2208 , or altematively or 
additionally power equipmem that is part of the flexible 
dataceoter 220) to convert 8TM power received from the 

45 generation station 202 for use at computing systems at each 
flexible datacenter 220. In other examples, the BTM power 
may arrive at one or more of the flexible datacenters 220 as 
DC power. As such, the flexible datacenters 220 may use the 
DC power to power computing systems. In some such 

ity, metered grid power from a distribution network, such as 
distribution network 206, may be used to power one or more 
flexible datacenters 220 over connector 256A and/or 2568 . 
Each of co1JJ1ector 256A and/or 2561:3 may be a switched 
connector so that metered grid power to the flexible data­
centers 220 can be switched on or off as needed. More 
commonly, metered grid power would be delivered to the 
flexible datacenters 220 via a separate distribution network 
(not shown), and also over switched connectors. Any such 
grid power delivered to the flexible datacenters 220 is 
metered by customer meters 206A and subject to T&D costs. 55 
Jn one embodiment, co1u1cctor 256B may supply metered 
grid power to a portion of one or more flexible datacenters 
220. For example, connector 256B may supply metered grid 
power to control and/or communication systems for the 
flexible datacenters 220 that need constant power and cannot 60 

be subj ect to intermittent BTM power. Connector 242 may 
supply solely BTM power from the generation station 202 to 
high power demand computing systems within the flexible 
datacenters 220, in which case at least a portion of each 
flexible datacenters 220 so connected is operating as a BTM 65 
load. In another embodiment, co1mector 256A and/or 2568 
may supply all power used at one or more of the flexible 

so examples, tbe DC power may be routed through a DC-to-DC 
converter that is part of power equipment 2208 and/or 
flex ibles datacenter 220. 

In some configur<1tious, a flexible datacenter 220 may be 
arranged to only have access to power received behind-the­
meter from a generation station 202. In tJ1e arrangement of 
FIG. 2, the flexible datacenters 220 may be arranged only 
with a co1mection to the generation station 202 and depend 
solely on power received behind-the-meter from the gen­
eration station 202. Alternatively or additionally, the flexible 
datacenters 220 may receive power from energy storage 
system 218. 

In some configurations, one or more of the flexible 
datacenters 220 can be arranged to have connections to 
multiple sources that are capable of supplying power to a 
flexible datacenter 220. To illustrate a first example, the 
flexible datacenters 220 are shown connected to connector 
242, which can be connected or disconnected via switches to 
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the energy storage sys1e01 218 via conoec1or 218A, 1he 
generation station 202 via bus 240B, and grid power via 
metered connector 256A. In one embodiment, the flexible 
datacenters 220 may selectively use power received behind­
the-meter from the geoeration stalion 202, stored power 5 
supplied by the energy storage systen1 218, and/or grid 
power. For instance, flexible datacenters 220 may use power 
stored in the energy storage system 218 when costs for using 
power supplied behind-the-meter from the generation sta­
tion 202 are disadvantageous. By having access to the 10 
energy storage system 218 available, the flexible datacenters 
220 may use the stored power and allow the generation 
station 202 to subsequently refill the energy storage system 
218 when cost for power behind-the-meter is low. Alterna­
tively, the flexible datacenters 220 may use power from 1s 

multiple sources simultaneously to power difl:erent compo­
nents (e.g., a first set and a second set of computing 
systems). Thus, the flexible datacenters 220 may leverage 
the multiple connections in a manner that can reduce the cost 
for power used by the computing systems at the flexible 20 

datacenters 220. The flexible datacenters 220 control system 
or the remote master control system 262 may monitor power 
conditions and other factors to determine whether the flex­
ible datacenters 220 should use power from either the 
generation station 202, grid power, the energy storage sys- 2s 

tem 218, none of the sources, or a subset of sources during 
a given time range. Other arrangements are possible as well. 
For example, the arrangement of FIG. 2 illustrates each 
flexible datacenter 220 as conuected via a single counector 
242 to energy storage system 218. generation station 202, 30 

and metered grid power via 256A. However, one or more 
flexible datacenters 220 may have independent switched 
cotmecrions to each energy source, allowing the one or more 
flexible datacenters 220 to operate from different energy 
sources than other flexible datacenters 220 at the same time. 35 

The selection of which power source to use at a flexible 
datacenter (e.g., the flexible datacenters 220) or another type 
of BTM load can change based on various factors, such as 
the cost and availabili ty of power from both sources, the 
type of computing systems using the power at the flexible 40 

datacenters 220 (e.g., some systems may require a reliable 
source of power for a long period), the nature of the 
computational operations being performed at the flexible 
datacenters 220 (e.g., a high priority task may require 
inllllediate completion regardless of cost), and temperature 45 

and weather conditions, among other possible factors. As 
such, a datacenter control system at the flexible datacenters 
220, the remote master control system 262, or another entity 
(e.g., an operator at the generation station 202) may also 
influence and/or determine the source of power that the 50 

flexible datacenters 220 use at a given time to complete 
computational operations. 

ln some example embodiments, the flexible datacenters 
220 may use power from the different sources to serve 
different purposes. For example, the flexible datacenters 220 55 

may use metered power .from grid power to power one or 
more systems at the flexible datacenters 220 that are con­
figured to be always-on (or almost always on), such as a 
control and/or communication system and/or one or more 
computing systems (e.g., a set of computing systems per- 60 
forming highly important computational operations). The 
flexible datacenters 220 may use BTM power to power other 
components within the flexible datacenters 220, such as one 

20 
examples, flexible dataccnters 220 may be deployed at a 
location geographically remote from the generation station 
202, while still maintaining a BTM power counection to the 
generation station 202. 

ln another example arrangement, the generation station 
202 may be co1uJected to a first BTM load (e.g., a flexible 
datacenter 220) aod may supply power to additional BTM 
loads via connections between the first BTM load and the 
additional BTM loads (e.g., a connection between a flexible 
datacenter 220 and another flexible datacenter 220). 

The arraogement in FIG. 2, and components iocluded 
therein, are for non-limiting illustration purposes and other 
arrangements are contemplated in examples. For instance, in 
another example embodiment, the arrangement of FIG. 2 
may include more or fewer components, such as more BTM 
loads, different connections between power sources and 
loads, and/or a different number of datacenters. In addition, 
some examples may involve one or more components within 
the arrangement of FIG. 2 being combined or forther 
divided. 

Within the arrangement of FIG. 2, a control system, such 
as the remote master control system 262 or another compo­
nent (e.g., a control syste1u associated with tbe grid operator, 
the generation station control system 216, or a datacenter 
control system associated with a traditional datacenter or 
one or more flexible datacenters) may use information to 
eDiciently manage various operations of some of the com­
poneuts within the arrangement of FIG. 2. For example, the 
remote master control system 262 or another component 
may manage distribution and execution of computational 
operations at one or more traditional datacenters 260 and/or 
flexible datacenters 220 via oue or more information-pro­
cessing algorithms. '[l1ese algorithms may util ize past and 
current information in real-time to manage operations of the 
different components. These algorithms may also make 
some predictions based on past trends and information 
analysis. In some examples, multiple computi11g systems 
may operate as a network to process information. 

ln:fom1ation used to make decisions may include eco­
nomic and/or power-related information, such as monitored 
power system conditions. Monitored power system condi­
tions may include oue or more of excess power generation 
at a generation statiou 202, excess power at a generation 
station 202 that a connected grid caimot receive, power 
generation at a generation station 202 subject to economic 
curtailment, power generation at a generation station 202 
subject tO reliability curtailment, power generation at a 
generation station 202 subject to power factor correction, 
low power generation at a generation station 202, start up 
conditions at a generation station 202, transient power 
generation conditions at a generation station 202, or testing 
conditions where there is an economic advantage to using 
behind-the-meter power generation at a generation station 
202. These different monitored power system conditions can 
be weighted ditlerently during processing and analysis. 

ln some examples, the information ca11 include the cost 
for power from available sources (e.g., BTM power a1 tbe 
generation station 202 versus metered grid power) to enable 
comparisons to be made which power source costs less. In 
some instances, the information may include historic prices 
for power to enable the remote master control system 262 or 
another system to predict potential future prices in similar 
sin1ations (e.g., the cost of power tends to trend upwards for or more computing systems that perform less critical com­

putational operations. 
In some examples, one or more flexible datacenters 220 

may be deployed a t the generation station 202. ln other 

65 grid power during warmer weather and peak-use hours). The 
information may also indicate the availability of power from 
the various sources (e.g., BTM power at the generation 
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station 262, t:he energy ston1ge system 218 at the gener<1tion 
station 262, ancVor metered grid power). 

22 
see one or more operdtions within the arraugement of FJG. 
2. As such, the remote master control system 262 may be one 
or more computing systems configured to process all, or a 
subset of, tile information described above, such as power, 

ln addition, the information may also include other data, 
including information associated with operations at compo­
nents withiD the arraDgemeDt. For instance, the infonnation 
may include data associated with perfom1ance of operations 

5 enviro1unent, computational characterization, and economic 
factors to assist with the distribution and execution of 

at the flexible datacenters 220 and the traditional datacenters 
260, such as the number of computational tasks currently 
being perfonued, the types of tasks being performed (e.g., 
type of computational oper<1tion, time-sensitivity, etc.), the 10 

number, types, and capabilities of available computfog sys­
tems, tJ1e amount of computational tasks awaiting perfor­
mance, and the types of computing systems at one or more 
datacenters, among others. The inform.ation may also 
include data specifying the conditions at one or more 1s 

datacenters (e.g., whether or not the temperatures are in a 
desired range, the amount of power available within an 
energy storage system such as 218), the amount of compu­
tational tasks awaiting perfom1ance iu the queue of one or 
more of the datacenters, and the identities of the entities 20 

associated with the computational operations at one or more 

computing operations among one or more datacenters. For 
instance, the remote master control system 262 may be 
configured to obtain and delegate computational operations 
among one or more datacenters based on a weighted analysis 
ofa variety of factors, includiug one or more of the cost and 
availability of power, the types and availability of the 
computing systems at each datacenter, current and predicted 
weather conditious at the different locations of flexible 
datacenters ( e.g., flexible datacenters 220) and generation 
stations (e.g., generation stations 202), levels of power 
storage available at one or more euergy stomge systems 
(e.g., energy storage system 218), and deadlines and other 
attributes associated with particular computational opera­
tions, among other possible factors. As such, the analysis of 
information performed by the remote master control system 
262 may vary within examples. For instance, the remote 
master control system 262 may use real-time information to 

of the datacenters. Entities associated witJ1 computational 
operations may be, for example, owners of the datacenters, 
cust01uers wbo purchase computational time at the datacen­
ters, or other entities. 

The infonnation used by the remote master control system 
262 or another component may include data associated with 

25 detennine whether or not to route a computational operation 
to a particular flexible datacenter (e.g., a flexible datacenter 
220) or to transition a computational operation between 
datacenters ( e.g., from traditional datacenter 260 to a flexible tl1e computatioual operations to be perfom1ed, such as 

deadlines, priorities (e.g., high vs. low priority tasks), cost to 
perform based on required computing systems, the optimal 30 

computing systems (e.g., CPU vs GPU vs ASIC; processing 
unit capabilities, speeds, or frequencies, or instrnctional sets 
executable by the processing wuts) for perfonning each 
requested computational task, and prices each entity (e.g., 
company) is willing to pay for computational operations to 35 

be performed or otherwise supported via computing systems 
at a traditional datacenter 260 or a flexible datacenter 220, 
amoug others. In addition, the infom1ation may also include 
other data (e.g., weather conditions at locations of datacen-
ters or power sources, any emergencies associated with a 40 

datacenter or power source, or the current value of bids 
associated with au auction for computational tasks). 

The information may be updated in-real time and used to 
make tbe different operational decisions within the arrange­
ment of FIG. 2. For instance, the information may help a 45 
component (e.g., the remote master control system 262 or a 
control system at a flexible datacenter 220) determine when 
to ramp up or ramp down power use at a flexible dataceuter 
220 or when to switch one or more computing systems at a 
flexible datacenter 220 into a low power mode or to operate so 
at a different frequency, among other operational adjust­
ments. The information can additionally or alternatively 
help a component within the arrange111ent of FIG. 2 to 
detemune when to transfer computational operations 
between computing systems or between datacenters based 55 
on various factors. h1 some instances, the information may 
also be used to detem1ine when to temporarily stop per­
fornung a co1uputarional operation or when to perform a 
computational operation at multiple sites for redundancy or 
other reasons. The information may further be used to 60 

detem1ine when to accept new computational operations 
from entities or when to temporarily suspend accepting new 
tasks to be performed due to lack of computing system 
availability. 

The remote master control system 262 represents a com- 65 

puling system that is capable of obtaining, managing, and 
using the information described above to manage and over-

datacenter 220). 
As sbown in FIG. 2, the generatioD station 202 may be 

able to supply power to the grid ancVor BTM loads such as 
flexible datacenters 220. With such a config·uration, the 
generation station 202 may selectively provide power to the 
BTM loads and/or the grid based on economic and power 
availability considerations. For example, the geueration sta­
tion 202 may supply power to the grid when the price paid 
for tl1e power exceeds a particular threshold (e.g., the power 
price o1fored by operators of the flexible datacenters 220). In 
some instances, the operator of a flexible datacenter and the 
operator of a generation station capable of supplying BTM 
power to the flexible dataceDter may utilize a predefined 
arrangement (e.g., a contract) that specifies a duration and/or 
price range when the generation station may supply power 
to the flexible datacenter. 

The remote master control system 262 may be capable of 
directing one or more flexible datacenters 220 to ramp-up or 
ramp-down to desired power consumption levels, ancVor to 
control cooperative action of multiple flexible datacenters by 
deternuning how to power each individual flexible datacen­
ter 220 in accordance with operational directives. 

17ie configuration of the remote master control system 
262 can vary within examples as further discussed with 
respect to FIGS. 2, 3, and 7-9. The remote master control 
system 262 may operate as a single computing system or 
may involve a network of computing systems. Preferably, 
the remote master control system 262 is implemented across 
one or more servers in a fault-tolerant operating environ­
ment that ensures continuous uptinle and connectivity by 
virtue of its distributed nanire. Alternatively, although the 
remote master control system 262 is showu as a physically 
separate component arrangement for FIG. 2, the remote 
master control system 262 may be combined with another 
component in other embodinlents. To illustrate an example, 
the remote master control system 262 may operate as part of 
a flexible datacenter (e.g., a computing system or a data-
center control system of the flexible datacenter 220), includ-
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ing sharing components with a flexible dataceuter, sharing 
power with a flexible datacenter, and/or being co-located 
with a flexible datacenter. 

In addition, the remote master control system 262 may 
conununicate with compouents within the arrangement of 
FlG. 2 using various communication technologies, including 
wired and wireless communication technologies. For 
instance, the remote master control system 262 may use 
wired (not illustrated) or wireless conununication to com­
municate with datacenter cont rol systems or other comput­
ing systems at the flexible datacenters 220 and the t raditional 
datacenters 260. The remote master control system 262 may 
also communicate with entities inside or outside the arra11ge­
ment of FIG. 2 and other components within the arrange­
ment of PlG. 2 via wired or wireless communication. For 
instance, the remote master control system 262 may use 
wireless col1ll11u1lication to obtain computational operations 
from entities seeking support for the computational opera­
tions at one or more dataceuters iu exchange for payment. 
TI1e remote master control system 262 may communicate 
directly with the entities or may obtain the computational 
operations from the traditional datacenters 260. For instance, 
an entity may submit jobs (e.g., computational operat ions) to 
one or more traditional datacenters 260. The remote master 
control system 262 may determine that transferring one or 
more of the computational operations to a flexible datacenter 
220 may better support the transferred computational opera­
tions. For example, the remote master control system 262 
may derem1ine that the transfer may enable the computa­
tional operations to be completed quicker and/or at a lower 
cost. 1n some examples, the remote master control system 
262 may communicate with the entity to obtain approval 
prior to transferring the one or more computational opera­
tions. 

Tue remote master control system 262 may also conunu­
nicate with grid operators and/or an operator of generation 
station 202 to help determine power management strategies 
when distributing computat ional operations across the vari-

24 
of ways (e.g., straight configuration, zig-zag con.figuration) 
as further discussed with respect to FIGS. 6A, 6B. Further­
more, although the example arrangement illustrated in FIG. 
2 shows coniig11rations where flexible datacenters 220 serve 

5 as BTM loads, other types of loads can be used as BTM 
loads within examples. 

The arrangement of FIG. 2 includes the traditional data­
centers 260 coupled to metered grid power. The traditional 
datacenters 260 using metered grid power to provide com-

10 putational resources to support computational operatiollS. 
One or more enterprises may assign computat ional opera­
tions to the traditional datacenters 260 with expectations that 
the datacenters reliably provide resources without interrup­
tion (i.e., non-intermittently) to support the computational 

15 operations, such as processing abilities, uetworki11g, and/or 
volatile storage. Siulilarly, oue or more enterprises may also 
request computational operations to be performed by the 
flexible datacenters 220. The flexible datacenters 220 differ 
from the traditional datacenters 260 in that the flexible 

20 datacenters 220 are arranged and/or configured to be con­
nected to BTM power, are expected to operate intermittently, 
and are expected to ramp load (and thus computational 
capability) up or down regularly in response to control 
directives. In some examples, tl1e flexible datacenters 220 

25 and the traditional datacenters 260 may have si.nlilar con­
figmations and may only differ based on the source(s) of 
power relied upon to power internal computing systems. 
Preferably, however, the flexible datacenters 220 include 
particular fast load ramping abilities (e.g., quickly increase 

30 or decrease power usage) and are intended and designed to 
effectively operate during intermittent periods of time. 

FIG. 3 shows a block diagram of the remote master 
control system 300 according to one or more example 
embodiments. Remote master control system 262 may take 

35 the form of remote master control system 300, or may 
include less than all components in remote master control 
system 300, different components than in remote master 
control system 300, and/or more components tl1an in remote 

ous datacenters. In addition, the remote master control 
system 262 may communicate with other sources, such as 40 

weather prediction systems, historical and current power 
price databases, and auct'ion systems, etc. 

master control system 300. 
The remote master control system 300 may perform one 

or more operations described herein and may include a 
processor 302, a data storage unit 304, a communication 
interface 306, a user interface 308, an operat ions and envi­
ronment analysis module 310, and a queue system 312. ln 

In furtJ1er examples, the remote master control system 262 
or another computing system within the arrangement of FIG. 
2 may use wired or wireless communication to subnlit bids 
within an auction that involves a bidder (e.g., the highest 
bid) obtaining computational operations or other tasks to be 
perfornuxl. Particularly, the remote master control system 
262 may use the information discussed above to develop 
bids to obtain computing operations for performance at 
available computing systems at flexible datacenters (e.g., 
flexible datacenters 220). 

45 other examples, the remote master control system 300 may 
include more or fewer components in other possible arrange­
ments. 

As shown in FIG. 3, the various components of the remote 
master control system 300 can be connected via one or more 

50 connection mechailisms (e.g., a connection mechanism 
314). In this disclosure, the term "connection mechanism" 
means a mechanism that facilitates communication between 
two or more devices, systems, components, or other enti ties. In the example arrangement shown in FIG. 2, the flexible 

datacenters 220 represent example loads that can receive 
power behind-the-meter from the generation station 202. In 55 

such a con.figuration, the flex ible datacenters 220 may obtain 
and utilize power behind-the-meter from the generation 
station 202 to perfonn various computational operations. 
Performance of a computational operation may involve one 
or more computing systems providing resources useful in 60 

the computational operation. For instance, the flex ible data­
centers 220 may include one or more computing systems 
configured to store information, perfom1 calculations and/or 
parallel processes, perform simulations, mine cryptocurren­
cies, and execute applications, among other potential tasks. 65 

111e computing systems cau be specialized or generic and 
can be arranged at each flexible datacenter 220 in a variety 

For instance, a connection mechanism can be a simple 
mechanism, such as a cable. PCB trace. or system bus, or a 
relatively complex mechanism, such as a packet-based com-
munication network (e.g., LAN, WAN, and/or the lnternct). 
ln some instances, a connection iuechauism can include a 
non-tangible medium (e.g., where the connection is wire­
less). 

As part of the arrangement of FIG. 2, the remote master 
control system 300 (corresponding to remote master control 
system 262) may perform a variety of operations, such as 
management and distribution of computational operations 
among datacenters, monitoring operational, economic, and 
enviro1u11ent conditions, and power management. For 
instance, the remote master control system 300 may obtain 
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computational operations from one or more enterprises for 
performance at one or more datacenters. The remote master 
control system 300 may subsequently use information to 
distribute and assign the computational operations to one or 
more datacenters (e.g., the flexible datacenters 220) that 
have the resources (e.g., particular types of computing 
systems and available power) available to complete the 
computational operations. In some examples, the remote 
master control system 300 may assign all incoming com­
putational operation requests to the queue system 312 and 
subsequently assign the queued requests to computing sys­
tems based on an analysis of current market and power 
conditions. 

Although the remote master control system 300 is shown 
as a single entity. a network of computing systems may 
perform the operations of the remote master control system 
300 in some examples. For example, the remote master 
control system 300 may exist in the form of computing 
systems (e.g., datacenter control systems) distributed across 
mult iple dataceuters. 

The remote master control system 300 may include one or 
more processors 302. As such, the processor 302 may 
represent one or more general-purpose processors (e.g., a 
microprocessor) and/or one or more special-purpose proces­
sors (e.g., a digital signal processor (DSP)). 1n some 
examples, the processor 302 may include a combination of 
processors within examples. The processor 302 may per­
form operations, including processing data received from 
the other components within the arrangement of FIG. 2 and 
data obtained from external sources, including information 
such as weather forecasting systems, power market price 
systems, and other types of sources or databases. 

1be data storage unit 304 may include oue or more 
volatile, non-volatile, removable, and/or non-removable 
storage components, such as magnetic, optical, or flash 
storage, and/or can be integrated in whole or in part with the 
processor 302. As such, the data storage unit 304 may take 
the fonn oJ a non-transitory computer-readable storage 
medium, having stored thereoD program instn1ctions ( e.g., 
compiled or non-compiled program logic and/or machine 
code) that, when executed by the processor 302, cause the 
remote master control system 300 to perfonn one or more 
acts and/or fi.mctions, such as those described ill this dis­
closure. Such program instructions can define and/or be part 
of a discrete software application. In some instances, the 
remote master control system 300 can execute program 
instructions in response to receiving an input, such as from 
the communication interface 306, tbe user iuterface 308, or 
the operations and envirolllllent analysis module 310. The 
data storage unit 304 may also store other information, such 
as those types described in this disclosure. 

In some examples, the data storage unit 304 may serve as 
storage for infonnation obtained from one or more external 
sources. For example, data storage unit 304 may store 
information obtained from one or more of the traditional 
datacenters 260, a generation station 202, a system associ­
ated with the grid, and flex ible datacenters 220. As examples 
only, data storage 304 may include, in whole or i.n part, local 
storage, dedicated server-managed storage, network 
attached storage, and/or cloud-based storage, and/or combi­
nations ther.,-of. 

TI1e communication interface 306 can allow the remote 
master control system 300 to connect to and/or collllllunicate 
with another component according to one or more protocols. 
For instance, the communication interface 306 may be used 
to obtain infonnation related to current, future, and past 
prices for power, power availability, current and predicted 

26 
weather conditions, and information regarding tl1e different 
datacenters (e.g., current workloads at datacenters, types of 
computing systems available within datacenters, price to 
obtain power at each datacenter, levels of power storage 

5 available aud accessible at each datacenter, etc.). lo an 
example, the commwucation interface 306 can include a 
wired interface, such as an Ethernet interface or a high­
definition serial-digital-interface (HD-SDI). In another 
example, the conllllunicatioo interface 406 can include a 

10 wireless interface, such as a cellular, satellite, WiMAX, or 
Wl-FI interface. A connection can be a direct coru1ection or 
an indirect coru1ection, the latter being a connection that 
passes through and/or traverses one or more components, 
such as such as a router, switcher, or other net\\•Ork device. 

1s Likewise, a wireless transmission can be a direct transmis­
sion or an indirect transmission. The communication inter­
face 306 may also utilize other types of wireless collllllttni­
cation to enable communication with datacenters positioned 
at various locations. 

20 TI1e comnrn1ucation interface 306 may enable the remote 
master control system 300 to communicate with the com­
ponents of the arrangement of FIG. 2. lo addition, the 
coumrnnication interface 306 may also be used to co1runu­
nicate with the various datacenters, power sources, and 

2s different enterprises submilling computational operations 
for the datacenters to support. 

The user interface 308 can facilitate interaction between 
the remote master control system 300 and an admi1usirator 
or user, if applicable. As such, the user interface 308 can 

30 include input components such as a keyboard, a keypad, a 
mouse, a touch-sensitive panel, a microphone, and/or a 
camera, and/or output components such as a display device 
(which, for example, can be combiued with a touch-sensitive 
pruicl), a sound speaker, and/or a haptic feedback system. 

35 More generally, the user interface 308 can include hardware 
and/or software components that facilitate interaction 
between remote master control system 300 and the user of 
the system. 

In some examples, the user interface 308 may enable the 
40 manual examination and/or maiupulation of components 

within the arrangement of FIG. 2. For instance, an admin­
istrator or user may use the user interface 308 to check the 
status of, or change, one or more computational operations, 
the performance or power consumption at oue or more 

45 datacenters, the number of tasks remaining within the queue 
system 312, and other operations. As such, the user interface 
308 may provide remote connectivity to one or more sys­
tems within the arrauge1uent of FIG. 2. 

The operations and envirolllllent analysis module 310 
50 represents a component of the remote master control system 

300 associated with obtaining a.t1d analyzing information to 
develop instructions/directives for components within the 
arrangement of FIG. 2. The infonnation analyzed by the 
operations and environn1ent analysis module 310 can vary 

55 witlun examples and may include the i.J.uom1ation described 
above with respect predicting and/or directing the use of 
BTM power. For instance, the operations and environment 
analysis module 310 may obtain and access infonuation 
related to the current power state of computing systems 

60 operating as part of the flexible datacenters 220 and other 
datacenters that the remote master control system 300 bas 
access to. This information may be used to determine when 
to adjust power usage or mode of one or more computing 
systems. In addition, the remote master control system 300 

65 may provide instructions a flexible datacenter 220 to cause 
a subset of the computiug systems to transition into a low 
power mode to consmne less power while still perfonuing 
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operations at a slower rate. The remote master control 
system 300 may also use power state information to cause a 
set of computing systems at a flexible datacenter 220 to 
operate at a higher power consumption mode. In addition, 
the remote master control system 300 may transition com­
puting systems into sleep states or power on/off based on 
information analyzed by the operations and envirolllllent 
analysis module 310. 

In some exan1ples, the operations and enviromnent analy­
sis module 310 may use location, weather, act ivity levels at 
the flexible dataccnters or the generation station, and power 
cost information to determine control strategies for one or 
more components in the arrangement of FIG. 2. For 
instance, the remote master control system 300 may use 
location infomJation for one or more datacenters to antici­
pate potential weather conditions that could illlpact access to 
power. In addition, the operations and environment analysis 
module 310 may assist the remote master control system 300 
determine whether to transfer computational operations 
between datacenters based on various economic aud power 
factors. 

T11e queue system 312 represents a queue capable of 
organizing computat ional operations to be performed by one 
or more dataceuters. Upon receiving a request to perform a 
computational operation, the remote master control system 
300 may assign the computational operation to the queue 
until one or more computing systems are available to 
support the computat ional operation. The queue system 312 
may be used for organizing and transferring computational 
tasks in real tillle. 

The organizational design of the queue system 312 may 
vary within examples. In some exan1ples, the queue system 
312 may organize indications (e.g., tags, pointers) to sets of 
computational operations requested by various enterprises. 
The queue system 312 may operate as a First-In-First-Out 
(FIFO) data structure. In a FIFO data stmcture, the first 
element added to the queue will be the first one to be 
removed. As such, the queue system 312 may include one or 
more queues that operate using the FIFO data structure. 

28 
401, a communication interface 408, a behind-the-meter 
interface 406, a grid interface 404, a user interface 410, a 
generation station control system 414. and power transfor­
mation equipment 402. T11e power generation equipment 

5 210 may take the form of power generation equipmeut 401, 
or may include less than all components in power generation 
equipment 401, different components than in power genera­
tion equipment 401, and/or more components than in power 
generation equipruent 401 . Generation station control sys-

10 tem 216 may take the fom1 of generation station control 
system 414, or may include less than a ll components in 
generation station control system 414, different components 
than in generation station control system 414, and/or more 
components than in generation station control system 414. 

15 Some or a ll of the components geuerat ion station 400 may 
be connected via a communication interface 516. These 
components are illustrated in FIG. 4 to convey an example 
configuration for the generation station 400 (corresponding 
to generation station 202 shown in FIG. 2). l.n other 

20 examples, the generation station 400 may include more or 
fewer components in other arrangements. 

The generation station 400 can correspond to any type of 
grid-connected utility-scale power producer capable of sup­
plying power to one or more loads. The size, amount of 

25 power geuerated, and other charac teristics of the generatfon 
station 400 may differ within examples. For instance, the 
generation station 400 may be a power producer that pro­
vides power iutem1ittently. 111e power generatiou may 
depend on monitored power couditions, such as weather at 

30 the location of the generation station 400 and other possible 
conditions. As such, the generation station 400 may be a 
temporary arrangement, or a permanent facility, config11red 
to supply power. Tbe generation station 400 may supply 
BTM power to one or more loads and supply metered power 

35 to the electrical grid. Particularly, the generation station 400 
may supply power to the grid as shown in the arrangement 
ofFIG. 2. 

In some examples, one or more queues within the queue 40 

system 312 may use other designs of queues, including mies 

T11e power genenition equipmeut 401 represents the com­
poneut or components configured to generate utility-scale 
power. As such, the power generation equipment 401 may 
depend on the type of facility that the generation station 400 

to rank or organize queues in a particular manner that can 
prioritize some sets of computational operations over others. 
171e rules may include one or more of an estimated cost 
and/or revenue to perform each set of computational opera- 45 

tions, an importance assigned to each set of computational 
operations, and deadlines for initiating or completing each 

corresponds to. For instance, the power generation equip­
ment 401 1uay correspond to electric generators that trans­
form kinetic energy into electricity. The power generation 
equipment 401 may use electromagnetic induction to gen­
erate power. In other examples, the power generation equip-
ment 401 may utilize electrochemistry to transform chemi­
cal energy into power. 111e power generation equipment 401 
may use the photovoltaic effect to transform light into 

set of computational operations, among others. Examples 
using a queue system are further described below with 
respect to FIG. 9. 50 electrical energy. In some examples, the power generation 

equipment 401 may use nirbines to generate power. The 
t11rbines may be driven by, for example, wind, water, steam 
or burniug gas. Other examples of power production are 

In some examples, the remote master control system 300 
may be configured to moni tor one or more auctions to obtain 
computal'ional operations for datacenters to support. Particu­
larly, the remote master control system 300 may use 
resource availabil ity and power prices to develop and submit 55 

b ids to an external or internal auction system for the right to 
support particular computational operations. As a result, the 
remote master control system 300 may identify computa­
tional operations that could be supported at one or more 
flexible datacenters 220 at low costs. 

possible. 
The communication interface 408 can enable the genera-

l'ion station 400 to communicate with other components 
within the arrangement of FIG. 2. As such, the conununi­
cation interface 408 may operate similarly to the couunu­
nication interface 306 of the remote master control system 

60 300 and the communication interface 503 of the flexible 
datacenter 500. FJG. 4 is a block diagram of a generation station 400, 

according to one or more example embodiments. Generation 
station 202 may take the form of generation station 400, or 
may include less than all components in generation station 
400, different components than in generation station 400, 65 

and/or more components than in generation station 400. 171e 
generation station 400 includes power generation equipment 

171e generation station control system 414 may be one or 
more computing systems configured to control various 
aspects of the generation station 400. 

The BTM interface 406 is a module configmed to enable 
the power generatiou equipment 401 to supply BTM power 
to one or more loads and may include multiple components. 
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The arrangement oftbe BTM interface 406 may differ within 
examples based on various factors, such as the number of 
flexible datacenters 220 (or 500) coupled to the generation 
station 400, the proximity of the flexible datacenters 220 (or 
500), and the type of generation station 400, among others. 5 
In some examples, the BTM interface 406 may be config­
ured to enable power delivery to one or more flexible 
datacenters positioned near the generation station 400. Alter­
natively, the BTM interface 406 may also be configured to 
enable power delivery to one or more flexible datacenters 10 

220 (or 500) positioned remotely from the generation station 
400. 

deployed at a location near a source of generation station 
power (e.g., near a wind farm or solar farm). Rapid deploy­
ment may involve positioning the flexible datacenter 500 at 
a target locabon and installing and/or configuring one or 
more racks of computing systems within. 111e racks may 
include wheels to enable swift movement of the compul'iug 
systems. Although the flexible datacenter 500 could theo­
retically be placed anywhere, transmission losses may be 
minimized by locating it proximate to BTM power genera­
tion. 

The physical construcl'ion and layout of the flexible 
datacenter 500 can vary. In some instances, the flexible 
datacenter 500 may utilize a metal container (e.g., a metal 
container 602 shown in FIG. 6A). In general, the flexible 

The grid interface 404 is a module configured to enable 
the power generation equipment 401 to supply power to the 
grid and may include multiple components. As such, the grid 
interface 404 may couple to one or more transmission lines 
(e.g., transmission lines 404a shown in FIG. 2) to enable 
delivery of power lo the grid. 

1s dataceuter 500 may utilize some form of secure weather­
proof housing designed to protect interior components from 
wind, weather, and intrusion. The physical construction and 
layout of example flexible datacenters are further described 

·n le user interface 410 represents an interface that enables 
administrators and/or other entities to communicate with the 20 

generation station 400. As such, the user interface 410 may 
have a configuration that resembles the configuration of the 
user interface 308 shown in FIG. 3. Au operator may utilize 

with respect to FIGS. 6A-6B. 
Within the flexible dataceuter 500, various internal com-

ponents enable the flexible datacenter 500 to utilize power to 
perform some form of operations. The power input system 
502 is a module of tl1e flexible datacenter 500 configured to 
receive external power and input the power to the different the user interface 410 to control or 1uonitor operabons at the 

generation station 400. 
The power transformation equipment 402 represents 

equipment that can be utilized to enable power delivery from 
tl1e power generation equipment 401 to the loads and to 
transmission lines linked to the grid. Example power trans­
formation equipment 402 includes, but is not limited to, 
transformers, inverters, phase converters, and power condi­
tioners. 

FJG. 5 shows a block diagram of a flexible datacenter 500, 
according to one or more example embodiments. flexible 
datacenters 220 may take the form of flexible datacenter 
500, or may include less than all components in flexible 
datacenter 500, different components than in flexible data­
center 500, and/or more components than in flexible data­
center 500. In the example embodiment shown in FIG. 5, the 
flexible datacenter 500 includes a power input system 502, 
a communication interface 503, a datacenter control system 
504, a power distribution system 506, a climate control 
system 508, one or more sets of computing systems 512, and 
a queue system 514. These components are shown con­
nected by a communication bus 528. In other embodiments, 
the configuration of flexible datacenter 500 can <lifter, 
including more or fewer components. Jn addit ion, the com­
ponents withiJ1 flexible <latacenter 500 may be co1ubined or 
further divided into additional components within other 
embodiments. 

The example configuration shown in FIG. 5 represents 
one possible configuration for a flexible datacenter. As such, 
each flexible datacenter may have a different configuration 
when implemented based on a variety of factors that may 
influence its design, such as location and temperature that 
the location, particular uses for the flexible datacenter, 
source of power supplying computing systems within the 
flexible datacenter, design influence from an entity (or 
entities) that implements the flexible datacenter, and space 
available for the flexible datacenter. Thus, the embodiment 
of flexible datacenter 220 shown in FJG. 2 represents one 
possible configuration for a flex ible datacenter out of many 
other possible configurations. 

The flexible datacenter 500 may include a design that 
allows for temporary and/or rapid deployment, setup, and 
start time for supporting computational operations. For 
instance, the flexible datacenter 500 may be rapidly 

2s components via assistance from the power distribution sys­
tem 506. As discussed with respect to FIG. 2, the sources of 
external power feeding a flexible datacenter can vary in both 
quantity and type (e.g., the generation stat ions 202, 400, 
grid-power, energy storage systems). Power input system 

30 502 includes a BTM power input sub-system 522, and may 
additionally include other power input sub-systems (e.g., a 
grid-power input sub-system 524 and/or an energy storage 
input sub-system 526). In some instances, the quantity of 
power iupui sub-systems may depend on the size of the 

35 flexible datacenter and the number and/or type of computing 
systems being powered. In an example embodiment, the 
flexible datacenter may use grid power as the primary power 
supply. 

In some embodiments, t11e power input system 502 may 
40 include some or all of flexible datacenter Power Equipment 

220B. The power input system 502 may be designed to 
obtain power in different fonns (e.g., single phase or three­
phase bellind-the-meter alternating current ("AC") voltage, 
and/or direct current ("DC") voltage). As shown, the power 

45 input system 502 includes a BTM power input sub-system 
522, a grid power input sub-system 524, and an energy input 
sub-system 526. These sub-systems are included to illustrate 
example power input sub-systems that the flexible dataceu­
ter 500 may utilize, but ot11er examples are possible. In 

50 addition, in some instances, these sub-systems may be used 
simultaneously to supply power to components of the flex­
ible datacenter 500. The sub-systems may also be used based 
on available power sources. 

In some in1plementatio11s, the BTM power input sub-
55 system 522 may include one or more AC-to-AC step-down 

transformers used to step down supplied meditm1-voltage 
AC to low voltage AC (e.g., 120V to 600V nominal) used to 
power computing systems 512 and/or other components of 
flexible datacenter 500. The power input system 502 may 

60 also directly receive single-phase low voltage AC from a 
generation station as BTM power, from grid power, or from 
a stored energy system such as energy storage system 218. 
In some implementations, the power input system 502 may 
provide single-phase AC voltage to the datacenter control 

65 system 504 (and/or other components of flexible datacenter 
500) independent of power supplied to computing systems 
512 to enable the datacenter control system 504 to perform 
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management opcnitions for the flexible datacenter 500. For 
instance, the grid power input sub-system 524 may use grid 
power to supply power to the datacenter control system 504 
to ensure that the datacenter control system 504 can perfonn 
control operat ions and communicate with the remote master 
control system 300 (or 262) during situations when BTM 
power is not available. As such, the datacenter control 
system 504 may utilize power received from the power input 
system 502 to remain powered to control the operation of 
flexible datacenter 500, even i:fthe computational operations 
performed by the comput·ing system 512 are powered inter­
mittently. In some instances, the datacenter control system 
504 may switch into a lower power mode to utilize less 
power while still maintaining the ability to perfonu some 
functions. 

The power distribution system 506 may distribute incom­
ing power to the various components of the flexible data ­
center 500. For instance, the power distribution system 506 
may direct power (e.g., single-phase or three-phase AC) to 
one or more components within flexible datacenter 500. In 
some embodiments, the power distribution system 506 may 
include some or all of flexible datacenter Power Equipment 
2208 . 

In some examples, the power input system 502 may 
provide three phases of three-phase AC voltage to the power 
distribution system 506. The power distribution system 506 
may controllably provide a single phase of AC voltage to 
each computing system or groups of computing systems 512 
disposed within the flexible datacenter 500. ·nle datacenter 
control system 504 may controllably select which phase of 
three-phase nominal AC voltage that power distribution 
system 506 provides to each computing system 512 or 
groups of computing systems 512. 1bis is one example 
manner in which the datacenter control system 504 may 
modulate power delivery (and load at the flexible datacenter 
500) by ramping-up flexible dataceuter 500 to fully opera­
tional status, ramping-down flexible datacenter 500 to 
oftline status (where only datacenter control system 504 
remains powered), reducing load by withdrawing power 
delivery from, or reducing power to, one or more of the 
computing systems 512 or groups of the computing systems 
512, or modulating power factor correction for the genera­
tion station 300 (or 202) by controllably adjusting which 
phases of three-phase nominal AC voltage are used by one 
or more of the computing, systems 512 or groups of the 
computing systems 512. The dataceuter control system 504 
may direct power to certain sets of computing systems based 

32 
systems 512 based on various factors, such as BTM power 
availability or an operational directive from a generation 
station 262 or 300 control system, a remote master control 
system 262 or 300, or a grid operator. In some examples, the 

5 dataeenter control system 504 may provide computational 
operations to sets of computing systems 512 and modulate 
power delivery based on priorities assigned to the compu­
tational operations. For instance, an important computa­
tional operation (e.g., based on a deadline for execution 

10 and/or price paid by an entity) may be assigned to a 
particular computing system or set of computing systems 
512 that bas the capacity, computational abilities to support 
the computat ional operation. Ju addition, the datacenter 

15 
control system 504 may also prioritize power delivery to the 
computing system or set of computing systems 512. 

In some example, the datacenter control system 504 may 
forther provide directives to one or more computing systems 
to change operations in some maimer. For instance, the 

20 datacenter control system 504 may cause one or more 
computing systems 512 to operate at a lower or higher 
frequency, change clock cycles, or operate in a different 
power consumption mode (e.g., a low power mode). These 
abilities may vary depending on types of computing systems 

25 512 available at the flexible datacenter 500. As a result, the 
datacenter control system 504 may be configured to analyze 
the computing systems 512 available either on a periodic 
basis ( e.g., during initial set up of the flexible datacenter 
500) or in another manner (e.g., when a new computational 

30 operation is assigned to the flexible datacenter 500). 
TI1e datacenter control system 504 may also implement 

directives received from the remote master control system 
262 or 300. For instance, the remote master control system 

35 262 or 300 may direct the flexible datacenter 500 to switch 
into a low power mode. As a resul t, one or more of the 
computing systems 512 and other components may switch to 
the low power mode in response. 

The datacenter control system 504 may utilize the com-
4o mmlication interface 503 to communicate with the remote 

master control system 262 or 300, other datacenter control 
systems of other datacenters, and other eniities. As such, the 
communicMion interface 503 may include compollents and 
operate similar to the communication interface 306 of the 

45 remote master control system 300 described with respect to 
FIG. 4. 

on computational operations waiting for computational 
resources within the queue system 514. In some embodi­
ments, the flexible datacenter 500 may receive BTM DC so 
power to power the computing, systems 512. 

17w flexible datacenter 500 may also include a climate 
control system 508 to maintain con1puting systems 512 
within a desired operational temperature range. The climate 
control system 508 may include various components, such 
as one or more air intake components, an evaporative 
cooling system, one or more fans, an immersive cooling 
system, an air conditioning or refrigerant cooling syste1u, 
and one or more air outtake components. One of ordinary 
skill in the art will recognize that any suitable heat extraction 
system configured to maintain the operation of computing 
systems 512 within the desired operational temperature 
rauge 1uay be used. 

One of ordinary skill in the art will recognize that a 
voltage level of three-phase AC voltage may vary based on 
an application or design and the type or kind of local power 
generation. As such, a type, kind, or configuration of the 55 
operational AC-to-AC step down transformer (not shown) 
may vary based on the application or design. ln addition, the 
frequency and voltage ]eve! of three-phase AC voltage, 
single-phase AC voltage, and DC voltage may vary based on 
the application or design in accordance with one or more 60 

embodiments. 
As discussed above, the datacenter control system 504 

may perform operations described herein, such as dynami­
cally modulating power delivery to one or more of the 
computing systems 512 disposed within flexible dataceuter 65 
500. For instance, the datacenter control system 504 may 
modulate power delivery to one or more of the computing 

The flexible datacenter 500 may further include au energy 
storage system 510. The energy storage system 510 may 
store energy for subsequent use by computing systems 512 
and other components of flexible datacenter 500. For 
instance, the energy storage system 510 may include a 
battery system. The battery system may be configured to 
convert AC voltage to DC voltage and store power in one or 
more storage cells. In some instances, the battery system 
may include a DC-to-AC inverter configured to convert DC 
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voltage lo AC voltage, and may further include an AC 
phase-converter, to provide AC voltage for use by flexible 
datacenter 500. 

The energy storage system 510 may be config11red to 
serve as a backup source of power for the flexible dataceuter 5 

500. For instance, the energy storage system 510 may 
receive and retain power from a BTM power source at a low 
cost ( or no cost at a ll). This low-cost power can then be used 
by the flexible datacenter 500 al a subsequent point, such as 
when BTM power costs more. Similarly, rl1e energy storage 10 

system 510 may also store energy from other sources (e.g., 
grid power). As such, the energy storage system 510 may be 
configured to use one or more of the sub-systems of the 
power input system 502. 

In some examples, the energy storage ~ystem 510 may be I s 

external to the flexible datacenter 500. For instance, the 
energy storage system 510 may be an external source that 
multiple flexible datacenters utilize for back-up power. 

'Die computiJ1g systems 512 represent various types of 
computing systems con.figured to perform computational 20 

operations. Performance of computational operations 
include a variety of tasks that one or more computing 
systems may perfonn, such as data storage, calculations, 
application processing, parallel processing, data manipula­
tion, cryptocurrency mining, and maintenance of a distrib- 2s 

uted ledger, among others. As shown in FIG. 5, the com­
puting systems 512 may include one or more CPUs 516, one 
or more GPUs 518, and/or one or more Application-Specific 
Integrated Circuits (ASJC's) 520. Each type of computing 
system 512 may be con.figured to perform particular opera- 30 

lions or types of operations. 
Due to different performance features and abilities asso­

ciated with the different types of computing systems, the 
datacenter control system 504 may determine, maintain, 
and/or relay this infonnation about the types and/or abilities 35 

of the computing systems, quantity of each type, and avail­
ability to the remote master control system 262 or 300 on a 
routine basis (e.g., periodically or on-demand). 1l1is way, the 
remote master control system 262 or 300 may have current 
information about the abilities of the computing systems 512 40 

when distributing computational operations for performance 
at one or more flexible datacenters. Particularly, the remote 
master control system 262 or 300 may assign computational 
operations based on various factors, such as the types of 
computing systems available and the type of computing 45 

systems required by each computing operation, the avail­
ability of the computing systems, whether computing sys­
tems can operate in a low power mode, and/or power 
consumption and/or costs associated with operating the 
computing systems, among others. 50 

The quantity and arrangement of these computing systems 
512 may vary within examples. ln some examples, the 
configuration and quantity of computing systems 512 may 
depend on various factors, such as the computational tasks 
that are performed by the flexible datacenter 500. In other 55 

examples, the computing systems 512 may include other 
types of computing systems as well, such as DSPs, SJMDs, 
neural processors, and/or quantum processors. 

As indicated above, the computing systems 512 can 
perform various computational operations, including in dif- 60 

ferent configurations. For instance, each computing system 
may perfonn a particular computational operation unrelated 

34 
con.figuration. This redundant configuration creates a back­
up that prevents losing progress on the computational opera­
tion in situations of a computing failure or intermittent 
operation of one or more computing systems. In addition, 
the computing systems 512 may also perform computational 
operations using a check point system. The check point 
system may enable a first computing system to perform 
operations up to a certain point (e.g., a checkpoint) and 
switch to a second computing system to continue perfom1ing 
the operations from that certain point. The check point 
system may also enable the datacenter control system 504 to 
communicate statuses of computational operations to the 
remote master control system 262 or 300. This can further 
enable the remote master control system 262 300 to transfer 
computational operations between different flexible datacen­
ters allowing computing systems at the different flexible 
datacenters to resume support of computational operations 
based on the check points. 

111e queue system 514 may operate similar to the queue 
system 312 oftbe remote master control system 300 shown 
in FIG. 3. Particularly, the queue system 514 may help store 
and organize computational tasks assigned for performance 
at the flexible datacenter 500. ln some examples, the queue 
system 514 may be part of a distributed queue system such 
that each flexible datacenter in a fleet of flexible datacenter 
includes a queue, and each q11eue system 514 may be able 
to communicate with other queue systems. In addition, the 
remote master control system 262 or 300 may be configured 
to assign computational tasks to the queues located at each 
flexible datacenter (e.g., the queue system 514 of the flexible 
datacenter 500). As such, communication between the 
remote master control system 262 or 300 and the datacenter 
control system 504 aud/or the queue system 514 may allow 
organization of computational operations for the flexible 
datacenter 500 to support. 

FIG. 6A shows another strnctural arrangement for a 
flexible datacenter, according to one or more example 
embodiments. The particular stmctunil arrangement shown 
in FJG. 6A may be implemented at flexible datacenter 500. 
The illustration depicts the flexible datacenter 500 as a 
mobile container 702 equipped with the power input system 
502, the power distribution system 506, the climate control 
system 508, the datacenter control system 504, and the 
computing systems 512 arranged on one or more racks 604. 
These components of flexible datacenter 500 may be 
arranged and organized according to an example strnctmal 
region arrangement. As such, the example illustration rep­
resents one possible configuration for the flexible datacenter 
500, but others are possible within exan1ples. 

As discussed above, the strnctural arrangement of the 
flexible datacenter 500 may depend on various factors, such 
as the ability to maintain temperature within the mobile 
container 602 within a desired temperature range. The 
desired temperature range may depend on the geographical 
location of the mobile container 602 and the type and 
quantity of the computing systems 512 operating within the 
flexible datacenter 500 as well as other possible factors. As 
such, the di:trerent design elements of the mobile container 
602 including the inner contents and positioning of compo­
nents may depend on factors that aim to maxinlize the use 
of space within mobile container 602, lower the amount of 
power required to cool the computing systems 512, and 
make sen1p of the flexible datacenter 500 efficient. For 
instance, a first flexible datacenter positioned in a cooler 

to the operations performed at other computing systems. 
Groups of the computing systems 512 may also be used to 
work together to perform computational operations. 

In some examples, multiple computing systems may 
perform the same computational operation in a redundant 

65 geographic reg-ion may include less cooling equipment than 
a second flexible datacenter positioned in a wanner geo­
graphic region. 
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As shown in FIG. 6A, the mobile container 602 may be 
a storage trailer disposed on permanent or removable wheels 
and configured for rapid deployment. ln other embodiments, 

36 
control system 300 over a networked connection 706 and 
with the datacenter control system 704 over a networked or 
other data connection 708. 

the mobile container 602 may be a storage container (not 
shown) configured for placement on the ground and poten- 5 

tia lly stacked in a vertical or horizontal mauner (not shown). 

As discussed with respect to FIGS. 2 and 3, the remote 
master control system 300 can be one or more computing 
systems located o·ffsite, but connected via a network con­
nection 710 to the datacenter control system 504. The 
remote master control system 300 may provide supervisory 
controls or override control oftbe flexible datacenter 500 or 

In still other embodiments, the mobile container 602 may be 
an inflatable container, a floating container, or any other type 
or kind of container suitable for housing a mobile flexible 
datacenter. As such, the flexible datacenter 500 may be 10 

rapidly deployed on site near a source of mmtilized bebind­
the-meter power generation. And in still other embodiments, 

a fleet of flexible datacenters (not shown). 
The grid operator 702 may be one or more computfog 

systems that are configured to control various aspects of the 
power grid (not independently illustrated) that receives 
power from the generation station. The grid operator 702 
may conlllrnuicate with the generation station control system 
300 over a networked or other data connection 712. 

the flexible datacenter 500 might not include a mobile 
container. For example, the flexible datacenter 500 may be 

15 
siniated within a building or another type of stationary 
environment. 

FIG. 68 shows the computing systems 512 in a straight­
line configuration for installation within the flexible data­
center 500, according to one or more example embodiments. 
As indicated above, the flexible datacenter 500 may include 
a plurality of racks 604, each of which may include one or 
more computing systems 512 disposed therein. As discussed 
above, the power input system 502 may provide three phases 
of AC vollage to the power distribution system 506. In some 
examples, the power distribution system 506 may control­
lably provide a single phase of AC voltage to each comput-
ing system 512 or group of computing systems 512 disposed 
within the flexible datacen1er 500. As shown in FIG. 68, for 
purposes of illustration only, eighteen total racks 604 are 
divided into a first group of six racks 606, a second group of 

The datacenter control system 504 may mouitor BTM 
power conditions at the generation station and deterruine 
when a datacenter ramp-up condition is met. The BTM 

20 power availability may include one or more of excess local 
power generation, excess local power generation that the 
grid cannot accept, local power generation that is subject to 
economic curtailment, local power generation that is subject 
to reliability curtailment, local power generation that is 

2s subject to power factor correction, conditions where the cost 
for power is economically viable (e.g., low cost to obtain 
power), low priced power, siniations where local power 
generation is prohibitively low, start up situations, transient 
situations, or testing situations where there is an economic 

30 advantage to using locally generated behind-the-meter 
power generation, specifically power available at little to no 
cost and with no associated transmission or distribution 
losses or costs. For example, a datacenter control system 
may analyze foture workload and near term weather condi-

six racks 608, and a third group of six racks 610, where each 
rack contains eighteen computing systems 512. The power 
distribution system (506 of FIG. 5) may, for example, 
provide a first phase of three-phase AC voltage to the first 
group of six racks 606, a second phase of three-phase AC 
voltage to the second group of six racks 608, and a third 
phase of three-phase AC voltage to the third group of six 
racks 610. In other embodiments, the quantity of racks and 40 

35 tions at the flexible datacenter. 
In some instances, the datacenter ramp-up condition may 

be met if there is sufficient behind-the-meter power avail­
ability and there is no operational directive from the gen­
eration station control system 414, the remote master control 
system 300, or the grid operator 702 to go ofiline or reduce 
power. As such, the datacenter control system 504 may computing systems can vary. 

FIG. 7 shows a control distribution system 700 of the 
flexible datacenter 500 according to one or more example 
embodiments. The system 700 includes a grid operator 702, 

enable 7 14 the power input system 502 to provide power to 
the power distribution system 506 to power the computing 
systems 512 or a subset thereof. 

a generation station control system 216, a remote master 45 

control system 300, and a flexible datacenter 500. As such, 
The datacenter control system 504 may optionally direct 

one or more computing systems 512 to perfonn predeter­
mined computational operations (e.g., distributed computing 
processes). For example, if the one or more computing 
systems 512 are configmed to perform blockchain hashing 

the system 700 represents one example configuration for 
controlling operations of the flexible datacenter 500, but 
other configurations may include more or fewer components 
in other arrangements. 

The datacenter control system 504 may independently or 
cooperatively with one or more of the generation station 
control system 414, the remote master control system 300, 
and/or the grid operator 702 modulate power al the flexible 
datacenter 500. During operations. the power delivery to the 
flexible datacenter 500 may be dyna1nically adjusted based 
on condit'ions or operat'ional rurectives. The conrutions may 
correspond to economic conditions (e.g., cost for power, 
aspects of computational operations to be performed), 
power-related conditions (e.g., availability of the power, the 
sources offering power), demand response, and/or weather­
related conditions, among others. 

The generation station control system 414 may be one or 
more computing systems configured to control various 
aspects of a generation station (not independently illustrated, 
e.g., 216 or 400). As such, the generation station control 
system 414 may communicate with the remote master 

50 operations, the datacenter control system 504 may direct 
them to perform blockchain hashing operations for a specific 
blockchain application, such as, for example, Bitcoin, Lite­
coin, or Ethereum. Alternatively, one or more computing 
systems 512 may be configured to perform high-throughput 

55 computing operations ancVor high perfonnance computing 
operations. 

171e remote master control system 300 may specify to the 
datacenter control system 504 what sufficient behind-the­
meter power availability constin1tes, or the datacenter con-

60 trol system 504 may be programmed with a predetermined 
preference or cr.iteria on which to make the detenuination 
independently. For example, in certain circumstances, suf­
ficient behind-the-meter power availability may be Jess than 
that required to folly power the entire flexible datacenter 

65 500. In such circumstances, the datacenter control system 
504 may provide power to only a subset of computing 
systems, or operate the plurality of computing systems in a 
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systems by reducing their operating frequency or forcing 
them into a lower power mode through a network directive. 

Similarly, the flexible datacenter 500 may ramp up power 
consumption based on various conditions. For instance, the 

lower power mode, that is within the sufficient, but less than 
full, range of power that is available. In addition, the 
computing systems 512 may adjust operational frequency, 
such as performing more or less processes during a given 
duration. The computing systems 512 may also adjust inter­
nal clocks via over-clocking or tmder-clock.ing when per­
forming operations. 

5 datacenter control system 504 may determine, or the gen­
eration control system 414, the remote 1uaster control sys­
tem 300, or the grid operator 702 may communicate, that a 
change in local conditions may result in greater power 
generation, availability, or economic feasibility. IJ1 such 

While the flexible datacenter 500 is online and opera­
tional, a datacenter ramp-down condition may be met when 
there is insufficient or anticipated to be insufficient, behind­
the-meter power availability or there is an operational direc­
tive from the generation station control system 414, the 
remote master control system 300, or the grid operator 702. 
The datacenter control system 504 may monitor and deter-

15 
mine when there is insufficient, or anticipated to be insuf­
ficient, behind-the-meter power availability. As noted above, 
sufficiency may be specified by the remote master control 
system 300 or the datacenier control system 504 may be 
programmed with a predetennined preference or criteria on 20 

which to make the determination independently. 

10 situations, the datacenter control system 504 may take steps 
to increase power consumption by the flexible daracenter 
500. 

An operational directive may be based on current dis­
patch-ability, forward looking forecasts for when bebind­
the-meter power is, or is expected to be, available, economic 
considerations, reliability considerations, operntional coo- 2s 

siderations, or the discretion of the generation station control 
system 414, the remote master control system 300, or the 
grid operator 702. For example, the generation station 
control system 414, the remote master control system 300, 
or the grid operator 702 may issue an operational directive 30 

to flexible datacenter 500 to go ofiline and power down. 
When the datacenter ramp-down condition is met, the data­
center control system 504 may disable power del ivery 10 the 
plurality of computing systems (e.g., 512). The datacenter 
control system 504 may disable 714 the power input system 35 

502 from providing power (e.g., three-phase nominal AC 
voltage) to the power distribution system 506 to power down 
the computing systems 512 wl1ile the datacenter control 
system 504 remains powered aud is capable of relttrning 
service to operating mode at the flexible datacenter 500 40 

when behind-the-meter power becomes available again. 
While the flexib.le datacenter 500 is online and opera­

tional, changed conditions or an operational directive may 
cause tbe datacenter control system 504 10 modulate power 
consumption by the flexible datacenter 500. The datacenter 45 

control system 504 may detennine, or the generation station 
control system 414, the remote master control system 300, 
or the grid operator 702 may communicate, that a change in 
local conditions may result in less power generation, avail­
ability, or economic feasibility. than would be necessary to so 
folly power the flexible datacenter 500. ln such situations, 
the datacenter control system 504 may take steps to reduce 

Alternatively, the generation station control system 414, 
the remote master control system 300, or the grid operator 
702, may issue an operational directive to increase power 
consumption for any reason, the cause of which may be 
unknown. ln response, the datacenter control system 504 
may dynamically increase power delivery to one or more 
computing systems 512 (or operations at the computing 
systems 512) to meet the dictate. For instance, one or more 
computing systems 512 may transition into a higher power 
mode, which may involve increasing power consumption 
and/or operation frequency. 

One of ordinary skill in the art will recognize that data­
center control system 504 may be configured to have a 
number of different configurations, such as a number or type 
or kind of the computing systems 512 that may be powered, 
and in what operating mode, that correspond to a number of 
di.flerent ranges of sufficient and available behind-the-meter 
power. As such, the datacenter control system 504 may 
modulate power delivery over a variety of ranges of su.ffi-
cient and available um1tilized behind-the-meter power avail­
ability. 

FIG. 8 shows a control distribution system 800 of a fleet 
of flexible datacenters according to one or more example 
embodiments. The control distribution system 800 of the 
flexible datacenter 500 shown and described with respect to 
FIG. 7 may be extended to a fleet of flexible datacenters as 
illustrated in FIG. 8. For example, a first geueration station 
(not independently illustrated), such as a wind fann, may 
include a first plurality of flexible datacenters 802, which 
may be collocated or distributed across the generation 
station. A second generation station (not independently 
illustrated), such as another wind fann or a solar farm, may 
include a second plurality of flexible datacenters 804, which 
may be collocated or distributed across the generation 
station. One of ordinary skill in the art will recognize that the 
nwuber of flexible datacenters deployed at a given station 
and the number of stations within the fleet may vary based 
on an application or design in accordance with one or more 
example embodiments. 

171e remote master control system 300 may provide 
dir<;.,ctive to datacenter control systems of the fleet of flexible 
datacenters in a similar manner to that shown and described 

or stop power consmnption by the flexible dataceuter 500 
(other than that required to maintain operation of datacenter 
control system 504). 

Altematively, the generation station control system 414, 
55 with respect to FIG. 7, with the added flexibility to make 

high level decisions with respect to fleet that may be 
counterintuitive to a given station. The remote master con­
trol system 300 1uay make d<;.-cisions regarding the issuance 

the remote master control system 300, or the grid operator 
702, may issue an operational directive to reduce power 
consl1111ption for any reason, the cause of which may be 
unknown. ln response, the datacenter control system 504 60 

may dynamically reduce or withdraw power delivery to one 
or more computing systems 512 to meet the dictate. The 
datacenter control system 504 may controllably provide 
three-phase nominal AC voltage to a smaller subset of 
computing systems (e.g .. 512) to reduce power consump- 65 

tion. 111e daracenter control system 504 may dynamically 
reduce the power consumption of one or more computing 

of operational directives to a given generation station based 
on, for example, the status of each generation station where 
flexible datacenters are deployed, the workload distributed 
across fleet, and the expected computational demand 
required for one or both of the expected workload and 
predicted power availability. In addition, the remote master 
control system 300 may shift workloads from the first 
plurality of flexible datacenters 802 to the SC-'Cond plurality 
of flexible datacenters 804 for any reason, including, for 
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able), type of computational operat ions available, estimated 
cost to perform the computational operations at the flexible 
datacenter 500, cost for power, cost for power relative to cost 
for grid power, and instmctions from other components 

example, a loss ofBTM power availability at one gener<1tion 
station and the availability of BTM power at another gen­
eration station. As such, the remote master control system 
300 may communicate with the generation station control 
systems 806A, 8068 to obtain infonuation that can be used 
to organize and distribute computational operations to the 
fleets of flexible datacenters 802, 804. 

5 within the system, among others. The datacentcr control 
system 504 may analyze one or more of the factors when 
determining whether to obtain a new set of computational 
operations for the computing systems 512 to perform. In 
such a configuration, the datacenter control system 504 

IO manages the activity of the flexible datacenter 500, includ­
ing detennining when to acquire new sets of computational 
operdtions when capacity among the computing systems 512 
permit. 

FIG. 9 shows a queue distribution arrangement for a 
traditional datacenter 902 and a flexible datacenter 500, 
according to one or more example embodiments. The 
arrangement of FlG. 9 includes a flexible datacenter 500, a 
traditional datacenter 902, a queue system 312, a set of 
communication links 916, 918, 920A. 920B, and the remote 
master control system 300. The arrangement of FIG. 9 
represents au example co11figuratiou scheme that can be used I s 

to distribute computing operations using a queue system 312 
between the traditional datacenrer 902 and one or more 
flexible datacenters. In other examples, the arrangement of 
FIG. 9 may include 1uore or fewer components in other 
potential configurations. For instance, the arrangement of 20 

FIG. 9 may not include the queue system 312 or may include 
routes that bypass the queue system 312. 

The arrangement of FIG. 9 may enable computational 
operations requested to be performed by entities (e.g., C0l)l­
pauies). As such, the arrangement of FIG. 9 may use tbe 2s 

queue system 312 to organize incoming computational 
operations requests to enable efficient distribution to the 
flexible dataccnter 500 and the critical traditional datacenter 
902. Particularly, the arrangement of FIG. 9 may use the 
queue system 312 to organize sets of computational opera- 30 

tions thereby increasing the speed of distribution and per­
formance of the different computational operations among 
datacenters. As a result, the use of the queue system 312 may 
reduce time to complete operations and reduce costs. 

In some examples, one or more components, such as the 35 

datacenter control system 504, the remote master control 
system 300, the queue system 312, or the control system 
936, may be configured to identify situations that may arise 
wbere using the flexib le datacenter 500 can reduce costs or 
increase productivity of the system, as compared to using the 40 

traditional datacenter 902 for computational operations. For 
example, a component within the arrangement of FIG. 9 
may identify when using behind-the-meter power to power 
the computing systems 512 within tbe flexible datacenter 
500 is at a lower cost compared to using the computing 45 
systems 934 within the traditional datacenter 902 that are 
powered by grid power. Additionally, a component in the 
arrangement of FJG. 9 may be co11figured to detenuine 
sin1ations when ofiloading computational operations from 
the traditional datacenter 902 indirectly (i.e., via the queue so 
system 312) or directly (i.e., bypassing the queue system 
312) to the flexible datacenter 500 can increase the perfor­
mance allotted to the computational operations requested by 

In other examples, a component (e.g., the remote master 
control system 300) with.in the system may assign or dis­
tribute one or more sets of computational operations orga­
nized by the queue system 312 to the flexible datacenter 500. 
For example. the remote master control system 300 may 
manage tbe queue system 312, including the distribution of 
computational operations organized by the queue system 
312 to the flexible datacenter 500 and d1e traditional data­
center 902. TI1e remote master control system 300 may 
utilize to infomiation described with respect to the Figures 
above to detennine when 10 assign computational operations 
to the flexible data.center 500. 

The traditional datacenter 902 may include a power input 
system 930, a power distribution system 932, a datacenter 
control system 936, and a set of computing systems 934. The 
power input system 930 may be configured to receive power 
from a power grid and distribute the power to the computing 
systems 934 via the power distribution system 932. The 
datacenter control system 936 may monitor activity of the 
computing systems 934 and obtain col)lputational operations 
to perfonn from the queue system 312. The datacenter 
control system 936 may analyze various factors prior to 
requesting or accessing a set of computational operations or 
an i11dication of the computational operations for the com­
puting systems 934 to perform. A component (e.g., the 
remote master control system 300) within the arrangement 
of FIG. 9 may assign or distribute one or more sets of 
computational operations organized by the queue system 
312 to the traditional datacenter 902. 

Tbe communication link 916 represents one or more links 
that may serve to connect the flexible datacenter 500, the 
traditional datacenter 902, and other components within the 
system (e.g., the remote master control system 300, the 
queue system 312-connections not shown). In particular, 
the communication link 916 may enable direct or indirect 
communication between the flexible datacenter 500 and the 
traditional datacenter 902. The type of communication link 
916 may depend on the locations of the flexible datacenter 
500 and the traditional datacenter 902. Within embodiments, 
different types of communication links can be used, includ-an entity (e.g., reduce the time required to complete time­

sensitive computational operations). 
b1 some examples, the datacenter control system 504 may 

monitor activity of the computing systems 512 within the 
flexible datacenter 500 and use the respective activity levels 

55 ing but not limited to WAN connectivity, cloud-based con­
nectivity, and wired and wireless communication links. 

to determine when to obtain computational operations from 
the queue system 312. For instance, the datacenter control 60 

system 504 may analyze various factors prior to requesting 
or accessing a set of computational operations or an indi­
cation of the computational operations for the computing 
systems 512 to perform. The various factors may include 
power availability at the flexible datacenter 500 (e.g., either 65 

stored or from a BTM source), availability of the computing 
systems 512 (e.g., percentage of computing systems avail-

171e queue system 312 represents an abstract data type 
capable of organizing computational operation requests 
received from entities. As each request for computational 
operations are received, the queue system 312 may organize 
the request in some ma1U1er for subsequent distribution to a 
datacenter. Different types of queues can make up the queue 
system 312 within embodiments. The queue system 312 may 
be a centralized queue th.at organizes all requests for com­
putational operations. As a centralized queue, all incoming 
requests for computational operations may be organized by 
the centralized queue. 
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In other examples, the queue system 312 may be distrib­
uted consisting of multiple queue sub-systems. In the dis­
tributed configuration, the queue system 312 may use mul­
tiple queue sub-systems to organize different sets of 
computational operations. Each queue sub-system may be 5 

used to organize computational operations based on various 
factors, such as according to deadlines for completing each 
set of computational operations, locations of enterprises 
submitting the computational operations, economic value 
associated with the completion of computational operations, 10 

and quantity of computing resources required for perfonuing 
each set of computational operations. For instance, a first 
queue sub-system may organize sets of non-intensive com­
putational operations and a second queue sub-system may 
organize sets of intensive computational operations. In some 1s 

examples, the queue system 312 may include queue sub­
systems located at each datacenter. Iltis way, each datacen-
ter (e.g .. via a datacenter control system) may organize 
computational operations obtained at the datacenter until 
computing systems arc able to start executing the compu- 20 

tational operations. In some examples, the queue system 312 
may move computational operations between different com­
puting systems or different datacenters in real-time. 

Within the arrangement of FJG. 9, the queue system 312 
is shown connected to the remote master control system 300 2s 

via the communication link 918. In addition, the queue 
system 312 is also shown connected to the flexible datacen-
tcr via the comnnmication 920A and to the tmditional 
datacenter 902 via the cou1.01unication link 920B. The com­
mmtication links 918, 920A, 920B may be similar to the 30 

commm1ication link 916 and can be various types of com­
nrnnication links witltin examples. 

The queue system 312 may include a computing system 
configurt,xl to organize and maintain queues withiu the queue 
system 312. ln another example, one or more other compo- 35 

nents of the system may maintain and support queues within 
the queue system 312. For instance, the remote master 
control system 300 may maintain and support the queue 
system 312. In other examples, multiple components may 
maintain and support the queue system 312 in a distributed 40 

manner, such as a blockchain configuration. 
In some embodiments, the remote master control system 

300 may serve as an intem1ediary that facilitates all com­
munication between flexible datacenter 500 and the tradi­
tional datacenter 902. Particularly, the traditional datacenter 45 

902 or the J-lexible datacenter 500 ntight need to transntit 
communications to the remote master control system 300 in 
order to corummticate with the other datacenter. As also 
shown, the remote master control system 300 may connect 

42 
oflloadcd computational operations until a flexible datacen­
ter (e.g., the flexible datacenter 500) is available to perform 
them. 1ne flexible datacenter 500 co11sumes behind-the-
meter power without transmission or distribution costs, 
which lowers the costs associated with perfonning compu­
tational operations originally assigned to the traditional 
datacenter 902. The remote master control system 300 may 
further communicate with the flexible datacenter 500 via 
communication link 922 and the traditional datacenter 902 
via the communication link 924. 

FJG. JOA shows method 1000 of dynamic power con­
sumption at a flexible datacenter using behind-tl1e-meter 
power according to one or more example embodiments. 
Other example methods may be used to manipulate the 
power delivery to one or more flexible datacenters. 

In step 1010, the datacenter control system, the remote 
master control system, or another computing system may 
monitor behind-the-meter power availability. Jn some 
embodiments, mon.itoring may include receiving in.fonna­
tion or an operational directive from the generation station 
control system or the grid operator corresponding to behind-
the-meter power availability. 

In step 1020, the datacenter control system or the remote 
master control system 300 ruay determine when a datacenter 
rn.mp-up condition is met. IJ1 some embodiments, the data­
center ramp-up condition may be met when there is suffi-
cient behind-the-meter power availability and there is no 
operational directive from the generation station to go oflline 
or reduce power. 

In step 1030, the datacenter comrol system may enable 
behind-the-meter power delivery to one or more computing 
systems. In some instances, the remote mater control system 
may directly enable BTM power delivery to computing 
systems within the flexible system without instructing the 
datacenter control system. 

In step 1040, once ramped-up, the datacenter control 
system or the remote master control system may direct one 
or more computing sy~tems to perfonn predetermined com­
putational operations. ln some embodiments, the predeter­
mined computational operations may include the execution 
of one or more dist.ributed computing processes, parallel 
processes, and/or hashing fimctions, among other types of 
processes. 

While operational, the datacenter control system, the 
remote master control system, or another computing system 
may receive an operational directive to modulate power 
constUnplion. Jn some embodiments, the operational direc­
tive may be a directive to reduce power consumption. 1n 
such embodiments, the datacenter control system or the 

to the queue system 312 via the communication link 918. 
Computational operations may be distributed between the 
queue system 312 and the remote master control system 300 
via the conunui1icatio11 link 918. The computational opera­
tions may be transferred in real-time and mid-performance 
from one datacenter to another (e.g., from the traditional 
datacenter 902 10 the flexible datacenter 500). ln addition, 
the remote master control system 300 may manage the 
queue system 312, including providing resources to support 
queues within the queue system 312. 

50 remote master control system may dynamically reduce 
power delivery to one or more computing systems or 
dynamically reduce power consumption of one or more 
computing systems. In other embodiments, the operational 
directive may be a directive to provide a power factor 

As a result, the remote master control system 300 may 
offioad some or all oftbe computational operations assigned 
lo the tradit ional datacenter 902 to the flexible datacenter 
500. This way, the flexible datacenter 500 can reduce overall 
computational costs by using the behind-the-meter power to 
provide computational resources to assist traditional data­
center 902. 111e remote master control system 300 may use 
the queue system 312 to temporarily store and organize the 

55 correction factor. ln such embodiments. the datacenter con­
trol system or the remote master control system may 
dynamically adjust power delivery to one or more comput­
ing systems to achieve a desired power factor correction 
factor. In still other embodiments, the operational directive 

60 may be a directive to go ofiline or power down. ln such 
embodiments, the datacenter control system niay disable 
power delivery to one or more computing systems. 

FIG. 10B shows method 1050 of dynamic power delivery 
to a flexible datacenter using beltind-the-meter power 

65 according to one or more embodiments. In step 1060, the 
datacenter control system or the remote master control 
system may monitor behind-the-meter power availability. ln 
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certain embodiments, monitoring may include receiving 
information or an operational directive from the generation 
station control system or the grid operator corresponding to 
behind-the-meter power availability. 

In step 1070, the datacenter control system or the remote 
master control system may detennine when a datacenter 
ramp-down condition is met. ln certain embodiments, the 
datacenter ramp-down condition may be met when there is 
insufficient behind-the-meter power availability or antici­
pated to be insufficient behind-the-meter power availability 
or there is an operational directive from the generation 
station to go oflline or reduce power. 

In step 1080, the datacenter control system may disable 
behind-the-meter power delivery to one or more computing 
systems. In step 1090, once ramped-down, the datacenter 
control system remains powered and in co1Il1llunication with 
the remote master control system so that it may dynamically 
power the flexible datacenter when conditions change. 

One of ordinary skill in the art will recognize that a 
datacenter control system may dynamically modulate power 
delivery to one or more computing systems of a flexible 
datacenter based on behind-the-meter power availability or 
an operational directive. 111e flexible dataceuter may tran­
sition between a fully powered down state (while the data­
center control system remains powered), a fully powered up 
state, and various imermediate states in between. In addi­
tion, flexible datacenter may have a blackout state, where all 
power consumptiou, including that of the dataccnter control 
system is halted. However. once the flexible datacenter 
enters the blackout state, it will have to be manuaJJy 
rebooted to restore power to datacenter control system. 
Generation station conditions or operational directives may 
cause flexible dataccuter to ramp-up, reduce power con­
sumption, change power factor, or ramp-down. 

FIG. 11 illustrates a block diagram of a system for 
implemeutiug control strategies based on a power option 
agreement, according to one or more embodiments. 111e 
system 1100 represents an example arrangement that 
includes a control system (e.g., the remote master control 
system 262), a load (e.g., one or more of the datacenters 
1102, 1104, and 1106), and a power entity 1140, which may 
establish and operate in accordance with a power option 
agreement. Additional arraugements are possible within 
examples. 

In general, a power option agreement is an agreement 
between a power entity 1140 associated with the delivery of 
power to a load (e.g., a grid operator, power generation 
station, or local control station) and the load ( e.g., the 
datacenters 1102-1106). As part of the power option agree­
ment, the load (e.g., load operator, contracting agent for the 
load, semi-automated control system associated with the 
load, and/or automated control system associated with the 
load) provides the power entity 1140 with the right, but not 
obligation, to reduce the amount of power delivered ( e.g., 
grid power) to tbe load up to an agreed amount of power 
during an agreed upon time interval. In order to provide the 
power entity 1140 with this option, the load needs to be 
using at least the amount of power subject to the option (e.g., 

44 
at a reduced price and/or monetary payment if the option is 
exercised by the power entity). 

The power option agreement may be used by the power 
entity 1140 to reserve the right to reduce the amount of grid 

5 power delivered to the load during a set time frame (e.g .. the 
next 24 hours). For instance, the power entity 1140 may 
exercise a predefined power option to reduce the amount of 
grid power delivered to the load during a time when the grid 
power may be better redirected to other loads coupJc,-d to the 

10 power grid. As such, the power entity 1140 may exercise 
power option agreements to balance loads coupled to the 
power grid. In some embodiments, a power option agree­
ment may also specify other parameters, such as costs 
associated with different levels of power consumption and/ 

1s or maximum power thresholds for the load to operate 
according to. 

To illustrate an example, a power option agreement may 
specify that a load (e.g., the datacenters 1102-1106) is 
required to use at least 10 MW or more at all times during 

20 the next 12 hours. ·nrns, the minimum power threshold 
according to the power option agreement is 10 MW and this 
minimum power threshold extends across the time interval 
of the next 12 hours. ln order to comply with the agreement, 
the load must subsequently operate using 10 MW or more 

2s power at all times during the next 12 hours. This way, tlJe 
load can acco1Il1llodate a situation where the power entity 
1140 exercises the option. Particularly, exercising the option 
may trigger tbe load to reduce the amount of power it 
consmnes by au amOLUJt up to LO MW at any point during the 

30 12 hour interval. By establishing this power option agree­
ment, the power entity 1140 can manipulate the amount of 
power consumed at the load during the next 12 hours by up 
to 10 MW if power needs to be redirected to another load or 
a reduction in power consumption is needed for other 

35 reasons. 
In the example arrangement of the system 1100 shown in 

FIG. 11, one or more of the datacenters (e.g., the flexible 
datacenters 1102, 1104, and the traditional dataceoter 1106) 
may operate as the load that is subject to a power option 

40 agreement. As the load that is subject to the power option 
agreement, the datacenters 1102-1106 may execute control 
instnictions in accordance with power target consumption 
targets that meet or exceed the minimum power thresholds 

45 

based on tbe power option agreement. 
As shown in FIG. 11, each datacenter 1102-1106 may 

include a set of computing systems configured to perform 
computational operations using power from one or more 
power sources (e.g., BTM power, grid power, and/or grid 
power subject to a power option agreement). In particular, 

50 the flexible datacenter 1102 includes computing systems 
1108 arranged into a first set 1114A, a second set 1114B, and 
a third set J114C, the nexible datacenter 1104 includes 
computing systems 1110 arranged into a first set 1116A, a 
second set 1116B, and a third set 1118B, and the traditional 

55 datacenter 1106 includes computing systems 1112 arranged 
into a first set 1J18A, a second set 1118B, aod a tbird set 
1118C. Each set of computing systems may include various 
types of computing systems that can operate in one or more 
modes. 

a minimum power threshold). For instance. the load may 60 

agree to use at least I MW of grid power at all times during 
The different sets of computing systems as well as the 

multiple datacenters are included in FlG. 11 for illustration 
purposes. In particular, the variety of computing systems 
represent different configurations that a load may take while 
operating in accordance with a power option agreement, and 

a specified 24-hour time interval to provide the power entity 
1140 with the option of being able to reduce the amount of 
power delivered to the load by any amount up to 1 MW at 
any point during the specified 24-hour time interval. The 
load may grant the power entity 1140 with this option in 
exchange for a monetary consideration (e.g., receive power 

65 each coufiguration (as detailed herein) may include ramping 
up or down power consumption and transferring and per­
forming computational operations between sets of comput-
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ing systems aod/or datacente.rs. 1n other examples, the load 
that is subject to a power option agreement may truce on 
other configurations (e.g., a single datacenter 1102-1106, 
and/or a single set of computing systems). 

T11e remote master control system 262 may serve as a 5 
control system that can determ.ine performance strategies 
and provide control instrnctions to the load (e.g., one or 
more of the datacenters 1102-1106). In particular. the remote 
master control system 262 can 1uonitor cond.itions iu concert 
with the 111i1umum power thresholds aud time intervals (e.g., 10 

power option data) set forth iu, and/or derived from, oue or 
more power option agreements to determine performance 
strategies that can enable the load to meet the expectations 
oft he power option agreemeut(s) while also efficieutly using 
power to accomplish computational operations. In some 1s 

instances, the remote master control system 262 may also be 
subject to the power option agreement and may adjust its 
own power consumption based on the power option agree­
ment (e.g., ramp up or down power consumption based on 
the defined minimum power thresholds during time inter- 20 

vals). 
To establish a power option agreement, the remote master 

control system 262 (or another computing system) may 
communicate with the power entity 1140. For instance, the 
remote master control system 262 may provide a request 2s 

(e.g., a signal and/or a bid) to the power entity 1140 and 
receive the terms of one or more power option agreements, 
or power option data related to power option agreements 
(e.g., data such as min.irnwu power thresholds and time 
intervals, but not alJ terms contained with.in a potential 30 

power option agreement) in response. In some examples, the 
remote master control system 262 may evaluate one or more 
conditions prior to establislu11g a power option agreement to 
ensure that the conditions could enable the load (e.g., the 
datacenters 1102-1106) to operate in accordance with the 35 

power option agreement. For instance, the remote master 
control system 262 may check the quantity and deadlines 
associated with computational operations assigned to spe­
cific datacenters prior to establishing specific datacenrers as 
a load subject to a power option agreement. In some cases, 40 

multiple power option agreements may be established. For 
example, each datacenter 1102-1106 may be subject to a 
diJfereot power option agreement, which may resu1t io the 
remote master control system 262 managing the power 
consumption at each of the datacenters 1102-1106 differ- 45 

ently. 
Within the system ll00 shown in FIG. JI, the power 

entity 11 40 may represent any type of power entity associ­
ated with the delivery of power to the load that is subject to 
a power option agreement. For instance, the power entity 50 

1140 may be a local station control system, a grid operator, 

46 
the datacenters 1102-1106. 1n particular, the power opl"ion 
data may specify the m.inimum power direshold or thresh­
olds associated with one or more time i11tervals for the load 
to operate at in accordance with based on the power option 
agr1:.-emenl. The power option data may also specify other 
constraints that the load should operate in accordance with. 

In some examples, the power option data may also illclude 
a11 ind.ication of a monetary penalty that would be imposed 
upon the load for failure to operate as agreed upon for the 
power option agreement. ln addit ion, the power option data 
may also include an indication of a monetary benefit pro-
vided to the load operating at power consumption levels that 
are in accordance with a power option agreement. For 
instance, monetary benefits could include reduced prices for 
power, cred.its for power, and/or monetary payments. ln 
add.ition, the power option data may include further con-
straillts upon power use, such as one or more maximum 
power thresholds and corresponding time illtervals for the 
maximum power thresholds. 

ln some embodimems, the power entity 1140 may corre­
spond to a qualified scheduling entity (QSE). A QSE may 
submit bids and offers on behalf of resource entities (REs) 
or load serving entities (LSEs), such as retail electric pro­
viders (REPs). QSEs may submit offers to sell and/or bids to 
buy power (energy) in the Day-Ahead Market (e.g., the next 
24 hours) and the Real-Ti111e Market. As such, the remote 
master control system 262 or another computing system may 
couuuunicate with one or more QSEs to engage and control 
one or more loads in accordance with one or more power 
option agreements. 

In some examples, a power option agreement may take 
the form of a fixed duration power option agreement 1144. 
The fixed duration power option agreement 11 44 may 
specify a set of n1inimw11 power tliresholds and a set of time 
intervals in advance for an upcoming fixed duration of tin1e 
covered by the agreement. Each minimum power threshold 
in the set of m.inimum power thresholds may be associated 
with a time interval in the set oftirue intervals. Examples of 
such association are provided iu FJG. 12. The fixed duration 
power option agreement may be established in advanced of 
the time period covered by the set of time intervals to enable 
the remote master control system 262 to prepare perfor­
mance strategies for the load (e.g., the datacenter(s)) asso­
ciated with the power option agreement. Thus, the remote 
master control system 262 may evaluate the fixed duration 
power option and other monitored conditions to determine 
perfonnance strategies for a set of computing systems (e.g., 
one or more datacenters) during the different intervals that 
satisfy the min.imum power thresholds. 

In other examples, a power option agreement may take the 
form of a dynamic power option agreement 1146. For a 
dynamic power option agreement 1146, minimum power 
thresholds may be provided to the remote niaster control 
system 262 i11 real-time (or near real-time). For instance, a 
dynam.ic power option agreement may specify that the 
power entity 1140 may provide adjustments to minimum 
power thresholds and corresponding time intervals in real­
time to die remote master control system 262. For example, 
a dynamic power option agreement may provide power 

or a power generation source. As such, the power entity 1140 
may establish power option agreements with the loads via 
COl11111lU1ication with the loads and/or the remote master 
control system 262. For example, the power entity 1140 may 55 

obtain and accept a bid from a load trying to engage in a 
power option agreement with the power entity J140. The 
power entity 1140 is shown with a power option module 
1142, wh.ich may be used to establish power option agree­
ments (e.g., fixed-duration 1144 and/or dynamic 1146). 60 option data that specifies a minimum power threshold for 

immed.iate adjustments (e.g., for t11e next hour). Once a power option agreement is established, the remote 
master control system 262 may obtain power option data 
from the power entity 1140 (or another source) that specifies 
the power and time expectations of the power entity 1140. 
As shown in FIG. 11, the power entity 1140 includes a power 65 

option module 1142, which may be used to provide power 
option data to the remote master control system 262 and/or 

In an embodiment, a dynamic power option agreement 
1146 may involve repeat commun.ication between the 
remote master control system 262 and the power entity 1140. 
Particularly, the power entity 1140 may provide signals to 
tbe remote master control system 262 that request power 
cons1u11ption adjustments to be initiated at one or more 
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datacenters by the remote 1uaster control system 262 over 
short time intervals, such as across minutes or seconds. For 
example, the power entity 1140 may co=unicate to the 
remote master control system 262 to ramp power consump­
tion down to a particular level within the next 5 minutes. As 
a result, the remote master control system 262 may provide 
instructions to one or more datacenters to ramp down power 
consumption using a linear ramp over the next 5 minutes to 
meet the particular level specified by the power entity 1140. 
Tl1e remote master control system 262 may monitor the 
linear ramp down of power consumption and increase or 
decrease the rate that the datacenter(s) ramp down power use 
based on projections and updates received from the power 
entity 1140. As a result, although the ramp down of power 
consumption may initially be performed in a linear manner 
to meet a power target threshold, the remote master control 
system 262 may adjust the rate of power consumption 
decrease based on updates from the power entity 1140. For 
example, 25 percent of the overall power consumption ramp 
down may occur during a first period (e.g., 4 minutes 30 
seconds) of the 5 minutes and the remaining 75 percent of 
the overall power consumption ramp down may occur 
during the remaining period of the 5 minutes (e.g., the final 
30 seconds). 111e exaruple percentages are included for 
illustration purposes and can vary withjn examples bast--d on 
various parameters, such as additional communication (e.g., 
adjustments) provided by the power entity 1140. 

In further examples, a power option agreement may 
operate similarly to both a fixed-duration 1144 and a 
dynamic power option agreement 1146. Particularly, power 
option data specifying minimum power thresholds and cor­
responding time intervals may be provided in advance for 
the entire fixed-duration of time ( e.g., the uext 24 hours). 
Additional power option data may then be subsequently 
provided enabling the remote master control system 262 to 
make one or more adjustments to accommodate any changes 
specified within the additional power option data. For 
instance, additional power option data may indicate that a 
power entity exercised its option to deliver less power to the 
load. As a result, the remote master control system may 
iustnrct the load to adjust power consumption based on the 
power entity reducing the power threshold minimum via 
exercising the option. 

As indicated above, the remote master control system 262 
may monitor conditions in addition to the constraints set 
forth in power option data received from the power entity 
1140. Particularly, the remote master control system 262 
may ruonitor and analyze a set of conditions (including the 
power option data) to determine strategies for assigning, 
transferring, and otherwise managing computational opera­
tions using the one or more datacenters 1102-1106. The 
determined strategies may enable efficient operation by the 
datacenters while also ensuriJ1g that the dataceuters operate 
at target power consumption levels that meet or exceed the 
minimum power thresholds set forth within one or more 
power option agreements. 

Example monitored conditions include, but are not lim­
ited to, power availability 1120, power prices 1122, com­
puting systems parameters 1124, cryptocurreucy prices 
1126, computational operation parameters 1128, and 
weather conditions 1129. Power availability 1120 may 
include detennining power consumption ranges at a set of 
computing systems and/or at one or more dataceuters. ln 
addition, power availability 1120 may also involve deter­
mining the source or sources of power available at a data­
center. For instance, the remote master control system 262 
may identify the types of power sources (e.g., BTM, grid 

48 
power, and/or a battery system) that a datacenter has avail­
able. Power prices 1122 may involve an analysis of the 
different costs associated with powering a set of computing 
systems. For instance, the remote master control system 262 

5 may determine cost of power from the grid without a power 
option agreement relative to the cost power from the grid 
under the power option agreement. In addition, the remote 
master control system 262 may also compare the cost of grid 
power relative to the cost of BTM power when available at 

10 a datacenter. 'foe power prices 11 22 may also involve 
comparing the cost of using power at different datacenters to 
determine which dataceuter may perfom1 computational 
operations at a lower cost. 

Monitoring computing system parameters 1124 1uay 
1s involve detenuir:ung parameters related to the computing 

systems at one or more dataceuters. For instance, the remote 
master control system 262 may monitor various parameters 
of the computing systems at a dataceuter, such as the 
abilities and availability of various computing systems, the 

20 status of the queue used to store computatiooal operations 
awaiting performance by the computing systems. The 
remote master control system 262 may detem1ine types and 
operation modes of the computing systems, including which 
computing systems could operate in different modes (e.g., a 

2s l:ugher power or a lower power mode) and/or at different 
hash rates and/or frequencies. The remote master control 
system 262 may also estimate when computing systems may 
complete current computational operations and/or how 
many computational operations are assigned to computing 

30 systems. 
Monitoring cryptocurreucy prices 1126 may involve 

monitoring the current price of one or more cryptocurren­
cies, l11e hash rate and/or estimated power consumption 
associated wil11 mining each cryptocurrency, and other fac-

35 tors associated with the cryptocurrencies. The remote master 
control system 262 may use data related to monitoring 
cryptocurrency prices 1126 to determine whether using 
computing systems to mjne a cryptocurrency generates more 
revenue than the cost of power required for performance of 

40 the mining operations. 
The remote master control system 262 may monitor 

parameters related to computational operations (e.g., com­
putational operation parameters 1128). For example, the 
remote master control system 262 may mo11itor parameters 

45 related to the computational operations requiring perfor­
mance and currently being performed, such quantity of 
operations, estimated t'in1e to comple'le, cost to perform each 
computational opcr<1tio11, deadlines and pfiorities associated 
with each computational operation. In addition, the remote 

so master control system 262 may analyze computational 
operations to detennine if a particular type of computing 
system may perfonn the computational operation better than 
other types of computing systems. 

Monitoring weather conditions 1129 may include moui-
55 toring for any potential power generation disruption due to 

emergencies or other events, and changes in temperatures or 
weather conditions at power generators or datacenters that 
could a!Ject power generation. As such, the operations and 
environment analysis module (or another component) of the 

60 remote master control system 262 may be configured to 
monitor 011c or more conditions described above. 

17w performance strategy determined by the remote mas­
ter control system 262 based on the monitored conditions 
and/or power option data can include control iustnrctions for 

65 the load (e.g., the dataceuters and/or one or more sets of 
computing systems). ror instance, a perfonnance strategy 
can specify operating parameters, such as operating frequen-
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cies, power consumption targets, operating modes, power 
on/off and/or standby states, and other operation aspects for 
computing systems at a datacenter. 

The performance strategy can also involve aspects related 
to the assignment, transfer, and perfonnance of computa­
tional operations at the computing systems. For instance, the 
performance strategy may specify computational opemtions 
to be perfonned at the computing systems, an order for 
completing computational operations based on priorities 
associated with the computational operations, and an iden­
tification of which computing systems should perfonn 
which computational operations. Jn some instances, priori­
ties may depend on revenue associated witb completing each 
computational operation and deadlines for each computa­
tional operation. 

The monitored conditions may enable efficient distribu­
tion and performance of computational operations among 
computing systems at one or more datacenters (e.g., data­
centers 1102-1106) in ways that can reduce costs and/or time 
to perform computational operations, take advantage of 
availability and abilities of computing systems at the data­
centers 11 02-1106, and/or take advantage in changes in the 
cost for power at the datacenters 1102-1106. In addition, the 
monitored conditions may also involve consideration of tbe 
power option data to ensure that the computing systems 
consume enough power io meet min.inuun power thresholds 
set forth in one or more power option agreements. 

'TI1e various monitored conditions described above as well 
as other potenrial conditions may change dynamically and 
with great frequency. Thus, to enable efficient distribution 
and performance of the computational operations at the 
datacentcrs, the remote master control system 262 may be 
configurt,xl to monitor changes in the various conditions 10 

assist with the efficient management and operations of the 
computing systems at each datacenter. For instance, the 
remote master control system 262 may engage in wired or 
wireless couununicatiou 1130 with dataceuter control sys­
tems (e.g., datacenter control system 504) at each datacenter 
as well as other sources (e.g., the power entity 1140) to 
monitor for changes in the conditions. 

TI1e remote master control system 262 may analyze the 
different conditions in real-time to modulate operating attri­
butes of computing systems at Olle or more of tbe datacen­
ters. By using the monitored conditions. the remote master 
control system 262 may increase revenue, decrease costs, 
and/or increase performance of computational operations 
via various modifications, such as transferring computa­
tional operations between datacenters or sets of computing 
systems within a datacenter and adjusting performance at 
one or more sets of computing systems (e.g., switching to a 
low power mode). 

In some examples, the traditional datacenter 1106 may be 
the load subject to a power option agreement. As such, the 
remote master control system 262 may factor the power 
option agrecmenl when detenuin.ing whether to perfon11 
computational operations using the computing systems 1112 
at the traditional datacenter 1106 and/or transfer computa­
tional operations to the computing systems 1108, 1110 at the 
flexible datacenters 1102, 1104. For instance, the monitored 
conditions may indicate that the price of grid power is 
substantially higher than BTM power. As a result, the remote 
master control system 262 may transfer a subset of compu­
tational operations from the traditional datacenter 1106 to 
the flexible datacenters 1102, 1104. The traditional datacen­
ter 1106 may srill have some computational operations to 
perform to ensure that the traditional datacenter 1106 is 

50 
using enough power to meet the minimum power threshold 
or thresholds set forth in the power option agreement. 

Jn some examples, the remote master control system 262 
may monitor the grid frequency signal received from the 

5 power etuity 1140. When the frequency of the grid deviates 
a threshold amotmt (e.g., 0.036 Hz above or below 60 Hz), 
the remote master control system 262 may adjust perfor­
mance strategies at the load. Jn some cases, the remote 
master control system 262 may adjust the power consump-

tO tion at the load, the number of miners (or computing 
systems) operating at the load, and/or the frequency or hash 
rate, among other possible changes. The remote master 
control system may readjust performance strategies at the 
load in response to receiving additional power option data 

ts from the power entity U 40 (e.g., an indication that the 
frequency of the grid is back to 60 Hz). In addition, the 
remote master control system 262 may communicate 
changes in operations at the load to the power entity 1140. 
This way, the power entity 1140 may obtain confin11ation 

20 that the load is adjusting in accordance with a power option 
agreement. 

In some embodiments, a power generation source (e.g., 
the generation station 400 shown in FIG. 4) may enter into 
a power option agree1uent with a grid operator, which may 

2s provide the grid operator with the option to reduce tbe 
amount of power that the power source generator can deliver 
to the grid during a defined time interval. For instance, a 
wind generation farm may enter into the power option 
agreement with the grid operator. In addition, the remote 

30 master control system 262 may also enter into a power 
option agreement with the power generation source ( e.g., the 
wind fann) to provide a load that can receive excess power 
from the power generation source when the grid operator 
exercises the option and lowers tl1e amount of power that the 

35 power generation source can deliver to the grid. Thus, rather 
than reducing the an1ount of power produced, the power 
generation source could exercise an option in the agreement 
with remote master control system 262 and redirect excess 
power to one or more loads (e.g., a set of computing 

40 systems) that could ramp up power consumption in 
response. 1n such siniations, the remote master control 
system 262 maybe able to use the excess power from the 
power generation source (e.g., BTM power) to perform 
operations at one or more loads at a low cost (or no cost at 

45 all). In addition, the power generation source may benefit 
from the power option agreement by directing excess power 
to the load instead of temporarily halting power production. 

In some examples, a power option agreement may depend 
on parameters associated balancing grid capacity and 

50 demand. For instance, power option agreements may incen­
tivize power consumption ramping during periods of peak 
grid power use. 

FIG. 12 shows a graph representing power option data 
based on a power option agreement, according to one or 

55 more embodiments. The graph 1200 shows power option 
data arranged according to power 1204 over time 1202. As 
shown in FIG. 12, time 1202 increases along the X-axis and 
minimum power thresholds 1204 increase along the Y-axis 
of the graph 1200. In the example embodiment shown in 

60 FIG. 12, the time 1202 increases up to a full day (e.g., 24 
hours) in 4 hour increments and the power is shown in MW 
increasing in intervals of 5 MW. The 24 duration and 
example minimum power thresholds can differ in other 
embodiments. Particularly, these values may depend on the 

65 terms set forth within the power option agreement. 
111e graph line 1206 represents sets of minimum power 

thresholds 1206A, 12068 , 1206C that are specified by 
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power option data based on the power option agreement. As 
shown, the graph line 1206 extends the entire 24 hour 
duration. which indicates that the set of time intervals 
associated with minimum power thresholds add up to 24 
hours. Jo other examples, the power option agreement may 5 
not include a minimum power threshold du.ring a portion of 
the duration. 

The graph line 1206 of the graph 1200 is :further used to 
illustrnte power consumption levels that one or more loads 
(e.g., a set of compuliL1g systems) operating according to the 10 

power option agreement lllay utilize during the 24 hour 
duration. Particularly, the power quantities above the graph 
line 1206 represents power levels that the load(s) may 
consume from the power grid du.ring the 24 hour durdtion 
that would satisfy the requirements (i.e., the minimwn 1s 

power thresholds 1206A-1206C) set forth by the power 
option agreement. In particular, the power quantities above 
the graph line 1206 include any power quantity that meets or 
exceeds the minimum power threshold at that time. By 
extension, the power quantities positioned below the graph 20 

line 1206 represents the amount of power that the load could 
be directed to reduce power conswuption by per the power 
option agreement. 

To further illustrate, an initial miuimulll power threshold 
1206A is shown associated with the time interval starting at 2s 

hour O and extending to hour 8. In particular, the minimum 
power threshold 1206A is set at 5 MW during this time 
interval. ·nws, based on the power option data shown in FIG. 
12, the loads must be able to operate at a target power 
consumption level that is equal to or greater than the 5 MW 30 

lllinimum power threshold 1206A at all times during the 
time interval extending from hour O to hour 8, in order to be 
able to satisfy the poweropt'ion ifit is exercised for that time 
interval. Similarly, the power entity could reduce the power 
consl1!lled by loads by any amount up to 5 MW at any point 35 

during the time interval from hour O to hour 8 in accordance 
with the power option agreement. For instance, the power 
entity could exercise its option at any point du.ring this time 
interval to reduce the power consumed by the loads by 3 
MW as a way to load balance the power grid. In response to 40 

the power entity exercising its option, the load may then 
operate using 3 MW less power and/or another strategy 
determined by a control system factoring additional condi­
tions (e.g., the price of grid power, the revenue tbat could be 
generated from mining a cryptocurrency, and/or parameters 45 
associated with computational ope.rations awaiting perfor­
mance) 

As .further shown iu the graph 1200 illustrated in FJG. 12, 
the next minimum power threshold 12068 is associated with 
the following time interval, which starts at hour 8 and 50 

extends until hour 16. During this tin1e interval (hour 8 to 
hour 16), the load(s) may consume 10 MW or more power 
since the rnin.imum power threshold 1206B is now set at 10 
MW as shown on the Y-axis of the graph 1200. In light of 
the power option data, a control system may determine and 55 
provide a perfonnance strategy to the load ( e.g., a set of 
computing systems) that includes a power consumption 
target that meets or exceeds the minimum power threshold 
l 206B (i.e., 10 MW). The perfonnance strategy may depend 
on the power option data as well as other possible condi- 60 

tions, such as the price of grid power, the availability of 
computing systems, and/or the type of computing opera­
tions, etc. In addition, the power entity could exercise its 
option to reduce the amount of power consumed by the load 

52 
The last m.inimum power threshold 1206C is associated 

with the time interval that starts at hour 16 and extends until 
hour 24. Similar to the initial miniml1lll power threshold 
1206A associated with the beginning of the graph line 1206, 
the last minimum power threshold 1206 is also set al 5 MW. 
As such, at any point during this interval (hour 16 to hour 
24) the loads may consume 5 MW or more to ope.rate in 
accordance with the power option agreement. As discussed 
above, by operating at 5 MW or more, the load enables the 
power consumed from the power grid to be reduced any 
amount from zero up to 5 MW during this time interval. 

When determining the power consumption strategy for a 
load. a computing system (e.g., the remote master control 
system 262) may consider various conditions in addition to 
the power option data received based on one or more power 
option agreements. Particularly, the computing system may 
consider and weigh different conditions in addition to the 
power option data to detennine power consumption targets 
and/or other control instructions for a load. The conditions 
may include, but are not limited to, the price of grid power, 
the price of alternative power sources (e.g., BTM power, 
stored energy), the revenue associated with mining for one 
or more cryptocurrencies, parameters related to the compu­
tational operations requiring performance (e.g., priorities, 
deadlines, status of tlJe queue organ.iz.ing the operations, 
and/or revenue associated with completing each computa­
tional operation), parameters related to the set of computing 
systems (e.g., types aud availabilities of computing sys­
tems), and other conditions (e.g., penalties if a minimum 
power threshold is not met and/or monetary benefits from 
operating under a power option agreement). By weighing 
various conditions, the computing system may efficiently 
manage the set of computing systeJnS, including enabling 
perfonnaoce of computational operations cost effectively 
and/or ensuring at that computing systems ope.rate at target 
power consumption levels that one or more satisfy power 
option agreements. 

In some examples, the computing system may decrease 
the amount of power that a set of computing systems 
consumes from one source and while also increasing the 
amomlt of power that the set consumes from another source. 
For instance, the computing system may detem1iue that the 
price of power grid power is above a threshold price that 
makes computational operations relatively expensive to per­
form using grid power. As a result, the computing system 
may provide control instnictions for the computing systems 
lo consume power grid power that matches a minimum 
power threshold specified by power option data. This may 
enable the computing systems to satisfy the power option 
agreement while also avoiding using pricey grid power 
beyond the lllininwm amount required per the power option 
data. In addition, the computing system may instrnct some 
computing systems to switch to a low power 1uode or 
temporarily stop until the price of power from the grid 
decreases. The computing system may instrnct one or more 
computing systems to operate using power from another 
source ( e.g. , BTM power and/or stored energy from a battery 
system) and/or transfer one or more computational opera­
t'ions to another set of computing systems (e.g., a different 
datacenter). 

When the power option agreement is a fixed duration 
power option agreement, the computing system may receive 
an indication of all the m.inimum power thresholds 1206A-
1206C and an indication of the associated time interval 

by 10 MW or less as represented by the power levels under 
the minimum threshold 12068 that extend during the time 
interval of hour 8 to hour 16. 

65 altogether and in advance of the duration associated with the 
power option agreement. By providing all of the minimum 
power thresholds J206A-1206C and the time intervals in 
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duration power option agreement. ln other iostauces, the 
computing system may receive power option data dynau'li­
cally and adjust operations in real-time (or near real-time). 
For instance, the computing system may receive a series of 
power option data that each specifies mioinmm power 
tlireshold changes during the duration set forth in the 
dynamic power optioo agreement. To illustrate an example, 
the computing system may receive power option data during 
hour I that specifies the minimum power tlireshold for hour 

advance, the computing system may determine a perfor­
mance strategy for the load that can extend across the entire 
duration. ParticuJarly, the computing system may factor the 
minimum power thresholds and associated time intervals as 
well as other monitored conditions to determioe the perfor- 5 
mance strategy for the total duration. This can enable the 
computing system to accept and assign computational opera­
tions to computing systems in advance while also using a 
per.fonuance strategy that meets the expectations of a power 
option agreement. 10 2, power option data during hour 2 that specifies the mioi­

mw11 power threshold for hour 3, and so on across the 
duration of the dynamic power option agreement. 

ln some examples, the perfonnance strategy determined 
by the computing system may include control instrnctions 
for the set of computing systems to execute if a power option 
is exercised. For instance, the perfomiance strategy may 
specify different power consumption targets for the comput- 1 s 
ing systems that depend on whether a power option is 
exercised during each time interval. 

In some examples, the minimum power threshold for a 
time interval may be zero during the duration of a power 
option agreement. As such, the load may use any amouot of 
power from the power grid in accordance with the power 
option agreement, including no power at all during this time 
ioterval. When the price for power is high during this time 
frame, the load may ramp dowo power usage to zero MW to 
avoid paying the high price for power while still being iu 
compliance with the power option agreement. 

FIG. 13 illustrates a method for implementing control 
strategies based on a fixed-duration power option agree­
ment, according to one or more embodimeuts. The method 

1n some instances, the computing system may modify the 
perfonnauce strategy when one or more conditions change 
enough 10 warrant a modification. For instance, the com- 20 

puling system may receive an indication of a change in a 
minimum power threshold (e.g., a decrease in the minimum 
power threshold) and determine one or more modifications 
based on the new minimum power threshold and/or other 
conditions (e.g., a change in the price of power). 2s 1300 serves as an example and may include other steps 

within other embodiments. A control system (e.g., the 
remote master control system 262) may be configured to 
perfonn one or more steps of the method 1300. As such, the 

1n other examples, the power option agreement may be a 
dynamic power option agreement. Particularly, the load may 
be subject to a changing mininnun power threshold that can 
vary during a predefioed duration associated with the power 
option agreement. For example, a dynamic power option 30 

agreement may specify that the load is subject to a minimum 
power threshold that may vary from 0 MW up to 5 MW 
during the next 24 hours and the particular mi1limum tbresh-
old for each hour may depend on power option data received 
from the power entity during the prior hour. 111e dynamic 35 

power option agreement may further specify the expected 
response time from the load. For instance, the power option 
agreemeot may indicate that an indication of a new 111ini­
mum power threshold will be provided an hour prior to the 
start of the minimum power threshold. The computing 40 

system, for example, may receive an indication at hour 7 
about the increase in the minimw11 power threshold 12068 
starting at hour 8. The indication may (or may not) specify 
the total time interval associated with a new minimum 
power threshold. For instance. the indication received by the 45 
computing system may specify that the 10 MW minimum 
power threshold 12068 extends from hour 8 until hour 16. 
In other instances, the power option data may indicate that 
the computing system should abide by the new minimum 
power threshold until receiving further power option data 50 

indicating a change to another new minimum power thresh­
old. 

control system may take various forms of a computing 
system, such as a mobile computing device, a wearable 
computing device, a network of computing systems, etc. 

At step 1302, the method 1300 involves monitoring a set 
of conditions. For instance, a computing system (e.g., a 
control system) may monitor various conditions that could 
in1pact the performance of operations at one or more loads, 
including the power consumption targets at the loads. The 
set of monitored conditions may include a variety of infor­
mation obtaioed from one or more external sources, such as 
one or more datacenters, databases, power generation sta­
tions, or types of sources. 

Some example conditions include, but are not limited to, 
the price of grid power, the price and availability of alter­
native power options (e.g. BTM power, and/or stored 
energy), parameters of the load (e.g., ramping abilities, type 
of computing systems, operation modes, etc.), parameters of 
tasks to be performed using the power at the load (e.g., 
types, deadlines, priorities, and/or revenue associated with 
computational operatious), availability of other computing 
systems and their associated costs, and/or revenue associ­
ated with mining a cryptocurrency. The computing system 
may monitor one or more of these conditions as well as 
others. 

At step 1304, the method 1300 involves receiving power 
option data based, at least in part, on a power option 

la some examples, the power optioo data may arrive at the 
computing system in an unknown order from the power 
entity with expectations of swift power consumption adjust­
ments by the load. As a result, the power option agreement 
may require fast ramping of the load to meet changes. 
Ramping may iovolve rampiog up or down power consump­
tion as well as ramping operating techniques (e.g., adjusting 
frequency or operation mode). 

55 agreement. As discussed above, the computing system ( e.g., 
a remote master control system) may engage in a power 
option agreement with a power entity. As a result, the 
computing system 1l1ay control a load (e.g., a set of com­
puting systems) in accordance with power tliresholds and 

In some embodiments, the type of power option power 
agreement may depend on the delivery and content of power 
option data provided to the load (or a control system 
controlling the load). For instance, a computing system may 
receive minimum power thresholds set across an entire 
duration associated with a power option agreement in 
advance when the power option agreement is a fixed-

60 time intervals received from the power entity based on the 
power option agreement. 

In some examples, the power option data may specify a 
set of minimum power thresholds and a set of time intervals. 
Each minimum power tlireshold in the set of minimum 

65 power thresholds may be associated with a time interval in 
tbe set of time intervals. To illustrate an example, the power 
option data may specify a first minimum power threshold 
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associated with a first time interval and a second nunimum 
power threshold associated with a second time interval, with 
the second time interval subsequent to the first time interval. 

56 
set of power thresholds. Responsive to receiving the subse­
quent power option data, the perfonnance strategy for the set 
of computing systems may be modified based on a combi­
nation of at least a portion of the subsequent power option The set of time intervals may add up to the duration 

represented by the power option agreement. For instance, 
the total duration of the set of time intervals may correspond 
to a twenty-four hour period (e.g., the next day). In other 
examples, the power option agreement may span across a 
different duration ( e.g., 12 hours). ln additional embodi­
ments, the power option data may specify other infonnation, 
such as monetary incentives associated with parameters of 
the power option agreement and/or one or more maximum 
power thresholds. 

5 data and one or more conditions of the monitored conditions. 
The modified perfonnance strategy may include one or more 
reduced power coostu11ption targets for the set of computing 
systems. The amount of the reduction in a power consump­
tion target may depend linearly with the amount that the 

10 corresponding minimum power threshold was reduced by. 
For instance. when a minimum power threshold for a time 
interval is n-.xluced from IO MW to 5 MW, the power 
consumption target for that time interval may be reduced At step 1306, the method 1300 invo]ves determining a 

performance strategy for the set of computing systems based 
on a combination of at least a portion of the power option 
data and at least one condition in the set of conditions. The 
performance strategy may be determined responsive to 
receiving the power option data. ln addition, the perfor­
mance strategy may include a power consumption target for 
the set of computing systems for each time interval in the set 
of time intervals. In some examples, each power consump­
tion target is equal to or greater than the mininmm power 
threshold associated with each time interval. 

15 
from JO MW to 5 MW. Instructions may be provided to the 
set of computing systems to perform computational opera­
tions based on the modified performance strategy. 

FIG. 14 illustrates a method for implementing control 
strategies based on a dynamic power option agreement, 

20 according to one or more embodiments. TI1e method .1400 
serves as an example and may include other steps within 
other embodiments. Similar to the method 1400, a control 
system (e.g., the remote master control system 262) may be 
configured to perfom1 one or tJJore steps of the method 1400. 

As an example, the perfom1ance strategy may specify a 
first power consumption target for the set of computing 
systems for a first time interval such that the first power 
consumption target is equal to or greater than a first 111ini­
mum power threshold associated with the first time interval 

25 As such, the control system may take various fom1s of a 
computing system, such as a mobile computing device, a 
wearable computing device, a network of computing sys­
tems, etc. 

and a second power consumption target for the set for a 30 

second time interval in a similar manner (i.e., the second 
power consumption target is equal to or greater than a 
second minimum power threshold). 

ln some examples, the performance strategy may include 
an sequence for the set of computing systems to follow when 35 

performing computational operations. The sequence, for 
example, may be based on priorities associated with the 
computational operations. ln addition, the performance 
strategy may include one or more power constunption 
targets that are greater than the minimum power thresholds 40 

when the price of power from the power grid is below a 
threshold price du.ring the time intervals associated with the 
minimum power th.resbo]ds. 

'The perfonuance strategy may also involve transferring, 
delaying, or adjusting one or more computational operations 45 

performed at the set of computing systems. In addition, the 
performance strategy may involve adjusting operations at 
the con1puting systems. For instance, one or more comput-

At block 1402, the method 1400 involves monitoring a set 
of conditions. Similar to block 1302 of the method 1300, a 
computing system may monitor various conditions to deter­
mine instrnctions for controlling a set of computing systems. 

At block 1404, the method 1400 involves receiving first 
power option data based, al least in part, on a power option 
agreement while monitoring the set of conditions. The first 
power option data may specify a first minimum power 
threshold associated with a first time interval. For example, 
the first power option data may specify a mitumunJ power 
tliresbold of 10 MW for the next hour, which may start in an 
hour or less. 

The power option agreement may correspond to a 
dynamic power option agreement in some examples. When 
managing a load with respect to a dynamic power option 
agreement, a computing system may receive power option 
data specifying changes in minimum power thresholds that 
a load (e.g., the set of computing systems) may be desig-
nated to use in lhe near term (e.g., the next hour). For 
example, the computing system may receive power option 
data during each hour of the duration specified by a power ing systems may switch modes (e.g., operate at a higher 

frequency or switch to a low power mode). 
In addition, the performance strategy may also specify 

power consumption targets for the set of computing systems 

50 option agreement that indicates a minimum power threshold 
for the next hour. 

to use if the power option is exercised during an iutervaL 
Th.is way, the computing systems may continue to perform 
computational operations (or suspend performance) based 55 
on the power option being exercised. 

Al step 1308, the method 1300 involves providing 
instructions to the set of computing systems to perform one 
or more computational operations based on the performance 
strategy. For example, the set of computing systems may 60 

operate according to the perfonnance strategy to ensure that 
the minimum power thresholds are met during the defined 
time intervals based on the power option agreement. 

Some examples may forther involve receiving subsequent 
power option data based, at least in part, on the power option 65 
agreement. The subsequent power option data may specify 
to decrease one or more minimum power thresholds of the 

At block 1406, the method 1400 involves providing first 
control instructions for a set of computing systems based on 
a combination of at least a portion of the first power option 
data and at least one condition. The first control instructions 
may be provided responsive to receiving the first power 
option data. 

TI1e first control instructions may include a first power 
consumption target for the set of computing systems for the 
first time interval. Particularly, the first power consumption 
target may be equal to or greater t11an the first minimum 
power threshold associated with the first time interval. For 
example, the first power consumption target may be greater 
than the first mininrnm power threshold when a cost of 
power from the power grid is below a threshold price during 
the first time interval. ln other instances. the first power 
CODSlU11ption target may be equal to the first minimum power 
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threshold when the cost of power from the power grid is 
greater than the threshold price. 

58 
Advantages of one or 1uore embodiments of the present 

invention may include one or more of the following: 
1n some examples, control instructions may specify a 

sequence for the computing systems to follow when per­
fonni11g computational operatio11s. The sequence may be 5 
based on priorities associated with each computational 

One or more embodiments of the present invention pro­
vides a green solution to two prominent problems: the 
exponential increase in power required for growing block­
chain operarions and the unutilized and typically wasted 

operation. 
The first control i11Structions may be determined based on 

a combination of the first power option data, the price of 
power from the power grid, and parameters associated with 
computational operations to be perfom1ed at the set of 
computing systems. 

In some examples, the first control instrnctions may 
involve ramping up or down power consumption at the set 
of computing systems. The power consumption may be 
ran1ped up or down based on the first minimum power 
threshold and one or more other conditions (e.g., tbe price of 
power). 

energy generated from renewable energy sources. 
One or more embodiments of the present invention allows 

for the rapid deployment of mobile datacenters to local 
10 stations. 1l1e mobile datacenters may be deployed on site, 

near the source of power geueration, a11d receive low cost or 
unutilized power heh.ind-the-meter when it is avai lable. 

One or more embodiments of the present invention pro-

15 
vide the use of a queue system to organize computational 
operations and enable efficient distribution of the computa­
tional operations across multiple datacenters. 

One or more embodiments of the present invention e11able 
datacenters to access and obtain computational operations 

20 orgao.ized by a queue system. At block 1408, tbc method 1400 involves receiviJ1g sec­
ond power option data based, at least in part, on the power 
option agreement while monitoring the set of conditions. 
111e computing system may receive tbe second power option 
data subsequent to receiving tbe first power option data. 111e 
second power optiou data may speci:fy a second nunimum 2s 

power threshold associated with a second time interval. For 
example, the second mio.imum power threshold may be 7 
MW over the duration of the upcoming hour. ]Ji other 
examples, the second minimum power threshold may diffor 

One or more embodiments of the present invention allows 
for the power delivery to the datacenter to be modulated 
based on conditions or au operational directive received 
from the local station or the grid operator. 

One or more embodiments of the present invention may 
dynamically adjust power consumption by ramping-up, 
ramping-down, or adjusting the power consumption of one 
or more computing systems witl1in the flexible dataceuter. 

One or more embodiments of the present invention may 
as shown in FIG. 12. 

In some instances, the computing system may receive the 
second power option data during the first time interval such 
that the second time interval overlaps the first time interval. 

30 be powered by behind-the-meter power that is free from 
transmission and distribution costs. A5 such, the flex.ible 
datacenter may perfonn computational operations, such as 
distributed computing processes, wiU1 little to no energy 
cost. For iustance, the computing system may receive the second 

power option data to enable real-time adjustments to be 35 

made to the power consumed at the set of computing 
systems. 

One or more embodiments of the present invention pro-
vides a number of benefits to the hosting local station. The 
local station may use the flexible datacenter to adjust a load, 
provide a power factor correction, to ot1load power, or 
operate in a manner that invokes a productio11 tax credit 

At block 1410, the method 1400 involves providing 
second control instructio11S for the set of computing systems 
based on a combination of at least a portion of the second 
power option data and at least one condition. The second 
control instructions may be provided responsive to receiving 
the second power option data. The second control instruc­
tions may specify a second power constUuption target for the 

40 and/or generates incremental revenue. 
One or more embodiments of the present invention allows 

for continued shunting of behind-the-meter power into a 
storage solution when a flexible datacenter cam1ot fully 
utilize excess generated behind-the-meter power. 

set of computing systems for the second time interval. 1l1e 45 
second power consumption target may be equal to or greater 
than the second minjmum power threshold associated with 

One or more embodiments of the present invention allows 
for continued use of stored behind-the-meter power when a 
flex ible datacenter can be operational but there is not an 
excess of generated behind-the-meter power. U1e second time interval. 

1n some examples, the computing system may provide a 
request to a QSE to detemline the power option agreement. 
As such, the computing system may receive power option 
data (e.g., the first and second power option data) in 
response to provid.ing the request to the QSE. 

The computing system may monitor the price of power 
from the power grid, and the global mining hash rate and a 
price for a c1yptocurrcncy (e.g., Bitcoin), among other 
conditions. 'n1e computing system may detem1ine control 
iustructions (e.g., the first and/or second control iustruc­
tions) based on a combination of power option data, the 
price of power from the power grid. and the global m.io.ing 
hash rate and the price for the cryptocurrency. For instance, 

One or more embodiments of the present invention allows 
50 for management and distribution of computational opera­

tions at computing systems across a fleet of datacenters such 
that the perfomiance of the computational operations take 
advantages of .increased efficiency and decreased costs. 

It will also be recogo.ized by the skilled worker that, in 
55 addition to improved efficiencies in controlling power deliv­

ery from intennittcnt generation sources, such as wind farms 
and solar panel arrays, to regulated power grids, the inven­
tion provides more econo111ically efficie11t control and sta­
bility of such power grids in the implementation of the 

60 techo.ical feat1u-es as set forth herein. 

the computing system may cause one or more computing 
systems (e.g., a subset of computing systems) to perform 
mining operations for the cryptocurrency when the price of 
power from the power grid is equal to or less than a revenue 65 
obtained by perfonuing the mining operations for the cryp-

While tbe present invention has been described with 
respect to the above-noted embodiments, those skilled in the 
art, having the benefit of tllis disclosure, will recognize that 
other embodiments may be devised that are within the scope 
of the invention as disclosed herein. Accordingly. the scope 
of the invention should be limited only by the appended 
claims. tocurrency. 
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What is claimed is: 
1. A system comprising: 
a set of computing systems, wherein the set of computing 

systems is configured to perforu1 computational opera­
tions using power from a power grid; 

a control system configured 10: 

monitor a set of conditions; 
receive power option data based, at least in part, on a 

power option agreement, wherein lhe power option 
data specify: (i) a set ofmi11imum power thresholds, 10 

and (ii) a set of time intervals, wherein each mi1u­
mum power threshold in the set of minimum power 
thresholds is associated with a time interval in the set 
of time intervals; 

responsive 10 receiving the power option data, deter- 1s 

urine a performance strategy for the set of computing 
systems based on a combination of at least a portion 
of the power option data and at least one condition in 
the set of conditions, wherein the perfonuance strat­
egy comprises a power consumption target for the set 20 

of computing systems for each time interval in the 
set of time intervals, wherein each power consump­
tion target is equal to or greater than the minimmu 
power threshold associated with each time interval; 
and 

provide instructions to the set of computing systems to 
perform one or more computational operations based 
on the performance strategy. 

25 

60 
portion of the subsequent power option data and at least 
one condition in lbe set of conditions, 

wherein the modified performance strategy comprises one 
or more reduced power consumption targets for the set 
of computii1g systems. 

8. ·n1e system of claim 7, wherein the control system is 
farther configured to: 

provide instrnctions to the set of computing systems to 
perform the one or more computational operations 
based on the modified performance strategy. 

9. The system of claim 1, wherein the control system is a 
remote master control system positioned remotely from the 
set of computing systems. 

10. The system of claim 1. wherein the control system is 
a mobile computing device. 

11. The system of claim 1, wherein the control system is 
configured to receive the power option data while monitor­
ing the set of conditions. 

12. The system of claim 1, wherein the control system is 
farther configured to: 

provide a request to a qualified scheduling entity (QSE) to 
determine the power option agreement: and 

receive power option data in response to providing the 
request to the QSE. 

2. The system of claim 1, wherein the control system is 
configured to monitor the set of conditions comprising: 

a price of power from the power grid; and 

13. The system of claim 1, wherein the power option data 
specify: (i) a first minimum power threshold associated with 
a first time interval in the set of time intervals, and (ii) a 
second minimum power threshold associated with a second 

30 time interval in the set of time intervals, 
wherein the second time interval is subsequent to the first 

time interval. a plurality of parameters associated with one or more 
computational operations to be performed at the set of 
computil1g systems. 

3. The system of claim 2, wherein the control system is 
configured to: 

14. The system of claim 13, wherein the control system is 

35 configured to: 
detenuine the performance strategy for the set of com­

puting systems such that the perfonnance strategy 
comprises: 

detennine the performance strategy for the set of com­
puting systems based on a combination of at least the 
portion option data, the price of power from the power 
grid, and the plurality of parameters associated with the 40 

one or more computational operations. 
4. The system of claim 3, wherein the performance 

strategy further comprises: 
au order for the set of computing systems to follow when 

perfomring the one or more computational operations, 45 
wherein the order is based on respective priorities 
associated with the one or more computational opera­
tions. 

5. The system of claim 4, wherein the performance 
strategy further comprises: 

at least one power consumption target that is greater than 
a minimum power threshold when the price of power 
from the power grid is below a threshold price during 
the time interval associated with the minimum power 
threshold. 

6. The system of claim l , wherein the control system is 
further configured to: 

receive subsequent power option data based, at least in 
part, on the power option agreement, 

50 

55 

wherein the subsequent power option data specify to 60 

decrease one or more mininunn power thresholds of the 
set of minimum power thresholds. 

7. The system of claim 6, wherein the control system is 
further configured to: 

responsive to receiving the subsequent power option data, 65 

modify the pei:fonnance strategy for the set of com­
puting systems based on a combination of at least the 

a first power consumption target for the set of computing 
systems for the first time interval, wherein the first 
power consumption target is equal to or greater than the 
first minimum power threshold; and 

a second power consumption target for the set of com­
puting systems for the second time interval, wherein 
the second power consumption target is equal to or 
greater than the second minimmn power threshold. 

15. The system of claim 1, wherein a total duration of the 
set of time intervals corresponds to a twenty-four hour 
period. 

16. Tl1e system of claim 1, wherein the set of conditions 
monitored by the control system further comprise: 

a price of power from the power grid; and 
a global mining hash rate and a price for a ciyptocurrency; 

and 
wherein the control system is configured to: 
determine the performance strategy for the set of com-

puting systems based on a combination of at the portion 
of the power option data, the price of power from the 
power grid. the global mining hash rate and the price 
for the ciyptocurrency, 

wherein the performance strategy specifies for at least a 
subset of the set of computing systems to perform 
nrining operations for the ciyptocurrency when the 
price of power from the power grid is equal to or less 
than a revenue obtained by performiug the mining 
operations for the ciyptocurrency. 
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17. A method comprising: 
monitoring, by a computing system, a set of conditions; 
receiving, at the computing system. power option data 

based, at least in part, on a power option agreement, 
wherein the power option data specify: (i) a set of 5 

1uiuimum power thresholds, and (ii) a set of time 
intervals, wherein each minimum power threshold in 
the set of mininuun power thresholds is associated with 
a time interval in the set of time intervals; 

responsive to receiving the power option data, determin- 10 

iug a perfonnance strategy for a set of computing 
systems based on a combination of at least a portion of 
the power option data and at least one condition in the 
set of conditions, wherein the perfonnance strategy 
comprises a power consumption target for the set of I s 

computing systems for each time interval in the set of 
ti.me intervals, wherein each power consumption target 
is equal to or greater than the minimum power thresh-
old associated with each time interval; aud 

providing instrnetions to the set of computing systems to 20 

perform one or more computational operations based 
on the performance strategy. 

18. 'TI1e method of claim 17, wbereiD determir1ing the 
perfonuance strategy for the set of computing systems 
comprises: 2s 

identifying information about the set of computing sys­
tems; and 

detem1i11ing the performance strategy to further comprise 
instrnctions for at least a subset of the set of computing 
systems to operate at an increased frequency based on 30 

a combination of at least the portion of the power 
option data and the information about the set of com­
puting systems. 

19. 111e method of claim 17, further comprising: 
receiving subsequent power option data based, at least in 35 

part, on the power option agreement, wherein the 
subsequent power option data specify to decrease one 
or more n:Linionuu power thresholds of the set of 
mininuun power thresholds; 

62 
responsive to receiving tbe subsequent power option data, 

modifying the performance strategy for the set of 
computing systems based on a combination of at least 
the portion of the subsequent power option data and at 
least one condition in the set of conditions. wherein the 
modified performance strategy comprises one or more 
reduced power consumption targets for the set of com­
puting systems; and 

providing instrnctions to the set of computing systems to 
perfonn the one or more computational operations 
based on the modified perfonnance strategy. 

20. A nou-transito1y computer readable medium having 
stored therein instrnctions executable by one or more pro­
cessors to cause a computing system to perform functions 
comprising: 

monitoring a set of conditions; 
receiving power option data base,'<!, at least in part, on a 

power option agreement, wherein the power option 
data specify: (i) a set of minimum power thresholds, 
and (ii) a set of tin1e intervals, wherein each minimum 
power threshold in the set of minimum power thresh­
olds is associated with a time interval in the set of tin1e 
intervals; 

responsive to receiving the power option data, determin­
ing a performance strategy for a set of computing 
systems based on a combination of at least a portion of 
the power option data and at least one condition in the 
set of conditions, wherei11 the performance strategy 
comprises a power consumption target for the set of 
computing systems for each time interval in the set of 
time intervals, wherein each power consumption target 
is equal to or greater than the minimum power thresh­
old associated with each time interval; and 

providing instrnctious to the set of computing systems to 
perfonn one or more computational operations based 
on the performance strategy. 

* * * * * 
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PTO/AIA/01 (06-12) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title of Methods and Systems for Adjusting Power Consumption based on a Fixed-Duration 
Invention Power Option Agreement 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: 

The attached application, or Ii] 

□ United States application or PCT international application number __________ _ 

filed on ______________ _ 

The above-identified application was made or authorized to be made by me. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five (5) years, or both. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: Michael T. McNamara = Date (Optional) : Dec 2, 2019 

Signature: ____ ~------------------------------------

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have 
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor. 

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefrt by the public which is to file (and 
by the USPTO to process) an application. Confidentiality is governed by 35 u.s.c. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria , VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO 
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 
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PTOiA!A./Oi (06-12) 
Approv0cJ for use through 01/31/2014 .. OMR0651-0032 

U.S. Patent and 1" rademark Offii:'1,; U.S. DEPAfHMENT OF COMMERCE 
Under the Paperwork Reduction Actcf 1 :l95, n,:, persor.-s are required to ,espor,d t, a collection of information.unless itrJisptays a vali<JOMB control number. 

DECLARATION (37 CFR 1.63) FOR UT!l.JTY 0 '~ DESIGN APPUCATION USING AN 
APPLICATION DATA SHEFT (37 CFR 1.76) 

i 

Title of 
uwentiOn 

Methods and Systems for Adjusting Power bonsumptlon based on a Fixed-Duration 
Power Option Agreement 

As the below named inventor, I hereby declare that: 

This declaratlon 
is dir1:1cted to: iJ The attached application, or 

n United States application or PCT inter:nafoni i application number ___________ _ :__ __ __ 1 

filed on--------------+--

The above-identified app!ication was made or authorized to be made b~ me. • i 

I believ1:o that I am the miginai inventor or an original. joint inventor of a l;ialmed inventi,:)n in the application. 

I hereby acknowledge that any willful false statement made 1n this decl ~ration is punishable under 18 U.S. C, 1001 
by fine or imprisonment of not more than fiv.e (5) years, or both. 

Petitionerlaop!icant is cautioned to avoid submitting personal infortnati< ,n in documents filed in a patent application that may 
contribute to ldentitv theft Perscmal information such a$ social seclH"it',1 numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PT0-2038 submi~d for payment pLlrposes) is never required by the USPTO 
to suppcrt a petition or an application. If this type of personal informati~n is ,ncluded in documents submitted to the USPTO, 
petitioners/applicants should consider redacting such personal informa,ion from the dccu ment,;; before submit'Jng them to the 
USPTO. Petitioner/applicant is advised that the record of a patent appl\cation is available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CF~ 1.213{a) is made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may al~o be availab!e to the public if the application is 
refEmmced in a PLlblished application or an issued patent {see 37 CFR t 14). Checks and credit card authorization forms 
PT 0-2038 submitted for payment purposes are not retained in the appl cation file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: Raymond E. Cline Jr. 

Signature: ~/..,,~ 

Note: Anappiica!i:data sheet (~ISB/14 qr equivalent), including naming thJ entire inventive entity, must accompany ihisJorrn or must have 
beeti previously filed. Use an additional PTO!J1IAI01 form for each addition;iit in~entor. 

: 

This ooliect!on of informrotion !s required by 35 U S.C. 115 and 37 CFR t.63 The informatiori is r€K1L:ir,;,d to obtain or retain a benefit t;y the public which is to f!le (and 
by the. USPTOto r,ro(',ess) an apr,~ication Confid;mtialrty is governeo by 35 U.,S.C. 122 anct ~7 CFR 1.11 <1nd ·t.14. Thia cclk,ction is e:st!rnatedto take ·; minute to 
complete, Including gat,,ering, preparing, c1nd s<Jbrnitting the completed appl:cat;on form.to trie U.SPTO. Time wiil vary depending upontt1e indhriduai case. Arrv 
comments on t,,e ammml ,,r mm, you require to ccmp;ete t111s rorrn a.ndlor suggestions for r8!Jucing this burden, shou!d 00 ~ent.to tte Chief !nformat!on Officer, U.S. 
Patent.and Traden1ark Office, US. Department oi Co1Trnerce, P.O. Box ·1450, AieX,m(!r!.a, V~ 22313-1~-50. 00 NOT SEND FEES OR COMPLETED FORMS TO 
THiS ADDRESS, SEND TO: CommissionE!r for Patents, P.O. Box 1450, Alex.0n#ria, \/A 22313,1450. • • 
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IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF DELAWARE 

 
BEARBOX LLC and AUSTIN STORMS, 

Plaintiffs, 

v. 

LANCIUM LLC, MICHAEL T. 
MCNAMARA, and RAYMOND E. CLINE, 
JR. 

   Defendants. 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

 
 
 

 
C.A. No. 21-534-MN-CJB 
 

 

Plaintiffs BearBox LLC (“BearBox”) and Austin Storms (collectively, “Plaintiffs” or 

“BearBox”) bring this action against Lancium LLC (“Lancium”), Michael T. McNamara, and 

Raymond E. Cline, Jr. (collectively “Defendants”) to correct the inventorship of U.S. Patent No. 

10,608,433 (the “’433 Patent”) and to recover damages, injunctive relief, declaratory relief, and 

other remedies for Defendants’ wrongful actions to obtain, convert, misuse, disclose, and claim 

as their own Plaintiffs’ proprietary cryptocurrency mining technology. Plaintiffs further allege as 

follows: 

1. This case is about the Defendants’ theft ofand unauthorized use of system 

designs, data, know-how, and physical documents describing those designs, data, and know-how, 

as well as inventions that rightfully belong to Plaintiffs. 

2. Plaintiffs developed proprietary technology relating to cryptocurrency mining 

systems (the “BearBox Technology”)..  By way of background, the BearBox 

TechnologyBearBox’s technology generally relates to an energy-efficient cryptocurrency mining 
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system and related methods that reduce the inefficiency and environmental impact of energy-

expensiveintensive mining operations by better utilizing available energy resources to increase 

the stability of the energy grid, minimize a mining operation’s impact on peak-demand, and also 

alleviate energy over-supplyoversupply and undersupply conditions. The BearBox 

TechnologyBearBox’s technology can be used to mine cryptocurrency, such as Bitcoin. 

3. The Defendants deceptively induced the Plaintiffs to disclose the BearBox 

Technology BearBox’s technology to them under the guise of a possible business deal or 

“collaboration,” a word used by McNamara in encouraging Plaintiffs’ disclosures, between 

Defendants and Plaintiffs to jointly commercialize the BearBox Technology. Before disclosing 

the BearBox Technology to Defendants, Plaintiffs obtained assurances of confidentiality from 

Defendants. 

4. The Defendants stole the BearBox TechnologyBearBox’s technology, including 

system designs, documents, data, and know-how, from Plaintiffs by converting and 

misappropriating it and claimingusing it to modify Defendants’ software, e.g. Smart Response™, 

to operate as their own. BearBox’s technology did, and then selling, licensing, seeking 

investments in support of, and otherwise monetizing that modified Smart Response™ software 

for great profit.  

4.5. Defendants filedwent even further, by filing a U.S. patent application, which later 

matured into the ’433 Patent, that wrongfully disclosed the BearBox Technologyportions of 

BearBox’s technology to the U.S. Patent and Trademark Office and ultimately to the public. as 

technology that was invented by Defendants. The claimed subject matter of the ’433 Patent falls 

fully within the scope of the BearBox Technology. And byBearBox’s technology, though is not a 

complete representation of the BearBox technology. By obtaining the ’433 Patent with claims 
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directed to the BearBox Technologyportions of BearBox’s technology, the Defendants have 

wrongfully obtained a patent covering the BearBox Technology and wrongfully claimed the 

BearBox Technology as that prevents Plaintiffs from building their own system, or otherwise 

monetizing their ownsystem designs, data, documents, and know-how. 

6. PlaintiffsPlaintiffs bring this action to recover damages caused by Defendants’ 

theft and unauthorized use, and subsequent exploitation of Plaintiffs system design, data, 

documents, and know-how. 

5.7. Plaintiffs also bring this action to correct the named inventors on the ’433 Patent. 

The inventions claimed in the ’433 Patent are inventions conceived by Storms, founder and 

president of BearBox. 

6.8. Plaintiff BearBox LLC (“BearBox”) is a limited liability company organized and 

existing under the laws of Louisiana with its principal place of business at 4422 Highway 22, 

Mandeville, Louisiana 70471. 

7.9. Plaintiff Austin Storms is an individual residing in Mandeville, Louisiana. 

8.10. On information and belief, Defendant Lancium is a Delaware limited liability 

company with its principal place of business at 6006 Thomas Rd, Houston, Texas 77041. On 

information and belief, Lancium has a registered agent capable of accepting service in this 

district, Harvard Business Services, Inc. with a place of business at 16192 Coastal Highway, 

Lewes, DE 19958. 

9.11. On information and belief, Defendant Michael T. McNamara is the Chief 

Executive Officer and a founder of Lancium and resides in Newport Beach, California. 

Defendant McNamara is named as a purported inventor on the face of the ’433 Patent.  
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10.12. On information and belief, Defendant Raymond E. Cline, Jr. is the Chief 

Computing Officer of Lancium and resides in Houston, Texas. Defendant Cline is named as a 

purported inventor on the face of the ’433 Patent. 

11.13. This is an action seeking correction of the named inventors of a United States 

patent under 35 U.S.C. § 256. As such, this action arises under the laws of the United States. 

12.14. This Court has exclusive subject matter jurisdiction under 28 U.S.C. §§ 1331 and 

1338(a) because the matter arises under an Act of Congress relating to patents, specifically 35 

U.S.C. § 256. 

. 

13.15. The Court has supplemental jurisdiction under 28 U.S.C. § 1367 over all asserted 

claims under state law because those claims are so related to the claims in this action that arise 

under federal law that they form part of the same case or controversy. 

14.16. The Court also has jurisdiction pursuant to 28 U.S.C. § 1332, as complete 

diversity of citizenship exists among the parties, and the amount in controversy exceeds $75,000. 

Plaintiff BearBox is a citizen of the State of Louisiana because it is organized under the laws of 

the State of Louisiana and has its principal place of business in the State of Louisiana. Plaintiff 

Storms is a citizen of the State of Louisiana because he resides in the State of Louisiana. In 

contrast, none of the Defendants are citizens of the State of Louisiana. Defendant Lancium is a 

citizen of the States of Delaware and Texas because it is organized under the laws of the State of 

Delaware and has its principal place of business in the State of Texas. Defendant McNamara is a 

citizen of the State of California because he resides in the State of California. Defendant Cline is 

a citizen of the State of Texas because he resides in the State of Texas. Therefore, because the 
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Plaintiffs are both citizens of the State of Louisiana (and no other states) for purposes of diversity 

jurisdiction, and none of the Defendants are citizens of the State of Louisiana, complete diversity 

exists among the parties. 

15.17. This Court has general personal jurisdiction over Lancium because it is organized 

under the laws of the State of Delaware and because it maintains an ongoing presence in this 

District at least through its registered agent.  

16.18. This Court has specific personal jurisdiction over each of Defendants McNamara 

and Cline at least under Title 6 of the Delaware Code, § 18-109(a). 

17.19. On information and belief, Defendant McNamara is the Chief Executive Officer 

of Lancium. On information and belief, as the Chief Executive Offer, McNamara participates 

materially in the management of Lancium, has control and/or decision-making authority over 

Lancium, and is a key individual who takes actions on behalf of Lancium. 

18.20. McNamara is a necessary or proper party to this action because he has a legal 

interest in the dispute that is separate from the interests of Lancium and because Plaintiffs’ 

claims against him arise out of the same facts and occurrences as the claims against Lancium. 

Accordingly, it serves judicial economy to consider the claims against Lancium and Defendant 

McNamara together. Plaintiffs’ claims against Defendant McNamara arise out of his exercise of 

his powers as Chief Executive Officer of Lancium. 

19.21. On information and belief, Defendant Cline is the Chief Computing Officer of 

Lancium. On information and belief, as the Chief Computing Officer, Cline participates 

materially in the management of Lancium, has control and/or decision-making authority over 

Lancium, and is a key individual who takes actions on behalf of Lancium.  
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20.22. Cline is a necessary or proper party to this action because he has a legal interest in 

the dispute that is separate from Lancium’s interest and because Plaintiffs’ claims against him 

arise out of the same facts and occurrences as the claim against Lancium. Accordingly, it serves 

judicial economy to consider the claims against Lancium and Defendant Cline together. 

Plaintiffs’ claims against Defendant Cline arise out of his exercise of his powers as Chief 

Computing Officer of Lancium. 

21.23. The actions of Defendants McNamara and Cline establish sufficient minimum 

contacts with Delaware under Delaware law and the United States Constitution to give this Court 

personal jurisdiction over each of them. 

22.24. As described below, each Defendant has committed acts giving rise to this action.  

23.25. Venue is proper in this District under 28 U.S.C. § 1391(b)(3) because there is no 

district in which an action may otherwise be brought as provided in § 1391(b) and Defendant 

Lancium is subject to the Court’s personal jurisdiction with respect to this action. 

24.26. As of 2018, the amount of energy required to process computer algorithms to 

mine cryptocurrencies like Bitcoin was three times greater than the energy required to physically 

mine gold. Conventional mining of “copper, gold, platinum, and rare earth oxides are 4, 5, 7, and 

9 megajoules to generate one U.S. dollars,” while “it costs an average of 17 megajoules to mine 

$1 worth of bitcoin.”1 The large amount of energy required to mine cryptocurrencies can make 

                                                 
1 https://www.marketwatch.com/story/mining-bitcoin-is-3-times-more-expensive-than-mining-gold-research-paper-
finds-2018-11-06 
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such mining financially prohibitive, and even when financially lucrative, the large energy 

requirements makerequired for cryptocurrency mining can be harmful to the global environment, 

with studies showing potential carbon dioxide emissions from cryptocurrency mining “single-

handedly rais[ing] global temperatures by 2 degrees by 2023.” Id. 

25.27. At the same time, some forms of electrical power generation, such as wind, solar, 

or other types of variable renewable energy sources, are terribly inefficient. When producers of 

electrical power are unable to quickly adjust their operations and suffer from a timing imbalance 

between peak demand and energy production. Additionally, these non-dispatchable renewable 

energy sources cannot be controlled by operators in response to dynamically changing grid 

conditions, these producers. As a result, these renewable energy sources and their operators 

frequently sell power at low or even negative prices, sometimes even being curtailed or shut 

down entirely, until demand and market prices increaseincreases and grid conditions change. 

26.28. Because cryptocurrency mining using proof-of-work is a computationally 

demanding process, it requires a significant amount of energy to operate. As a result, industrial-

scale cryptocurrency mining places a large energy burden on the power grid, driving demand and 

costs as well as increasing the likelihood of transmission or other grid component failure.  if not 

managed correctly. 

27.29. In late 2018 and early 2019, Austin Storms sought to address these problems by 

developing energy-efficient cryptocurrency mining systems and methods that reduce the 

environmental impact of energy-intensive mining operations. Storms conceived of a system that 

better uses available energy resources to increase the stability of the energy grid, minimize a 

mining operation’s impact on peak-demand, and help alleviate energy over supplyoversupply 
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and undersupply conditions, all while decreasing the overall energy costs of the mining operation 

and increasing its profitability.  

28.30. Austin Storms conceived of and developed the BearBox Technology.BearBox’s 

technology. Storms is the president and founder of BearBox. The BearBox 

TechnologyBearBox’s technology includes hardware and software components. Structurally, the 

BearBox TechnologyBearBox’s technology includes a housing for a plurality of miners (such as 

ASICs, graphics cards, or the like) under the direction of a smart controller(s). 

29. The smart controller monitors various external factors, such as current and 

expected energy demand and pricing information, current and expected cryptocurrency pricing, 

and the like. Based on these external factors, the system may determine whether conditions are 

appropriate to mine cryptocurrency and, if so, subsequently mines the cryptocurrency. 

Optionally, the system also includes other components for cooling, air-filtration, and related 

features. 

30.31. In the BearBox TechnologyBearBox’s technology, a controller (such as a power 

distribution unit, network interface, computer, and/or the like) monitors various external factors, 

such as current and expected energy demand/pricing information, current and expected 

cryptocurrency pricing, current and expected network hashrate and difficulty, and the like. Based 

on these external factors, the controller(s) determines appropriate times to mine cryptocurrency 

in accordance with a desired performance strategy (for example, profitability thresholds). At the 

appropriate times, the controller initiates mining, for example, by powering on the minersa 

number of miners based on various conditions internal and external conditions. 
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31.32. In May 2019, Storms attended the Fidelity FCAT Mining Summit in Boston, 

Massachusetts on behalf of BearBox to promote the BearBox TechnologyBearBox’s technology 

and seek potential customers for his revolutionary system. 

32.33. While at the conference, Storms met Defendant McNamara. Defendant 

McNamara showed immediate interest in the BearBox Technology.BearBox’s technology. 

Under the rouse of a potential business relationship, McNamara deceptively pumped Storms for 

details about the BearBox TechnologyBearBox’s technology over the course of several 

exchanges, which included conversations, emails, and text messages about the BearBox 

Technology.BearBox’s technology. Storms took McNamara to dinner where McNamara 

continued to pump Storms for details about the BearBox Technology. At all times before and 

during Storms’s disclosure of this information, Storms told McNamara that the BearBox 

Technology was confidential, and Storms relied on McNamara’s good faith assurances that he 

would keep confidential the information he received from Storms about the BearBox 

TechnologyBearBox’s technology.  

33.34. Following the conference, McNamara continued to press Storms for additional 

details about the BearBox TechnologyBearBox’s technology via text messaging and email. 

Again relying on Defendant McNamara’s assurances of confidentiality, Storms described 

BearBox’s technology and provided annotated system diagrams, component specifications, and 

modeled data sets to mimic real-world Bitcoin variables such as Bitcoin price and network 

hashrate, energy prices., time intervals, and power thresholds, and computed profitability figures. 

Storms communications to McNamara about BearBox’s technology was for the sole purpose of 
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potential partnership. Storms included express confidentiality notices in his email 

communications with Defendant McNamara.  

34.35. After Storms disclosed the BearBox TechnologyBearBox’s technology to 

McNamara, McNamara abruptly ended all communications with Storms. 

35.36. Storms last communicated with McNamara on May 9, 2019 via e-mail, and after 

sending that message, Storms did not hear from McNamara again. 

36.37. At that time, Storms understood that McNamara was not interested in investing in 

the BearBox Technology. Heor collaborating with BearBox’s technology. But Storms had no 

reason to suspect that McNamara Defendants were being deceptive and would steal the BearBox 

Technology and claimBearBox’s technology, including the system designs, diagrams, data, 

documents, and know-how, and use it as histo build Defendants’ own system that would function 

as BearBox’s technology did. 

38. In the days, weeks, and months following Plaintiffs’ disclosures to McNamara, 

Defendants began working with partners, outside consultants, and vendors to help Defendants 

bring BearBox’s technology to market, labeled as Defendants’ own system. Defendants efforts 

included working internally to modify their Smart Response™ software to work as BearBox’s 

technology did.  

39. Defendants soon became confident they could exploit BearBox’s technology for 

profit by modifying their Smart Response™ software, and then using, selling, licensing, and 

otherwise monetizing that modified Smart Response™ software, but Defendants also realized 

that others would eventually learn of Defendants’ new-and-improved Smart Response™ 

software, now with the benefits of BearBox’s technology, and may copy it in order to compete 

with Defendants.  

Case 1:21-cv-00534-MN-CJB   Document 103-3   Filed 02/16/22   Page 10 of 27 PageID #: 2175

Appx1717

Case: 23-1922      Document: 32-2     Page: 291     Filed: 12/20/2023



 

{01772484;v1 } 11 

40. Defendants believed that the profits they would realize from exploiting their 

modified Smart Response™ software would be significantly reduced if outside competitors were 

allowed to copy Defendants’ unauthorized use of BearBox’s technology and compete directly 

with Defendants. 

41. Because of these realizations, Defendants hatched a plan to patent some of the 

profitable attributes of BearBox’s technology.  If such a patent was obtained, Defendants 

believed that such a patent would effectively grant Defendants a monopoly to exploit significant 

portions of BearBox’s technology for profits that would far exceed any profits should 

Defendants be left to compete with others, including BearBox. 

37.42. On information and belief, Defendants filed U.S. provisional patent application 

No. 62/927,119 on October 28, 2019, naming Defendants McNamara and Cline as the purported 

sole joint inventors of the inventions disclosed in the application. 

38.43. In addition to falsely claiming to be the inventors of the inventions disclosed in 

the application, Defendants wrongfully disclosed, without authorization, the confidential 

BearBox Technologyportions of BearBox’s technology to the United States Patent and 

Trademark Office. 

39.44. Likewise, on December 4, 2019, Defendants filed U.S. Patent Application Serial 

No. 16/702,931, once again naming Defendants McNamara and Cline as the purported sole joint 

inventors of the inventions disclosed in the application. 

40.45. The ’433 Patent issued on March 31, 2020 naming Defendants McNamara and 

Cline as the sole purported inventors on the face of the patent. A true and correct copy of the 

’433 Patent is attached hereto as Exhibit A. 
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41.46. The inventions claimed in the ’433 patent fall within the scope of the BearBox 

TechnologyBearBox’s technology, yet Defendants falsely identified themselves as the inventors 

of the claimed inventions, when, in fact, Storms is the sole inventor of the claimed inventions. 

Not all aspects of BearBox’s technology that was stolen and used by Defendants was described 

and claimed in the ’433 Patent. For example, Defendants theft and unauthorized use included 

confidential aspects of BearBox technology’s system design, diagrams, data, and know-how to 

modify Defendants’ Smart Response software to develop and exploit, among other things, 

methods for energy value arbitrage, including cryptocurrency mining systems and arbitraging 

related energy values. 

42.47. On information and belief, McNamara and Cline assigned their purported rights in 

the ’433 patent to Lancium. On information and belief, at all times, Lancium was aware that 

McNamara and Cline, both officers of Lancium, were not the rightful inventors of the BearBox 

TechnologyBearBox’s technology disclosed in the patent and the inventions claimed in the 

patent.  

43.48. Defendants McNamara and Cline each submitted signed declarations falsely 

swearing that they were “an original joint inventor” of the claimed subject matter . A true and 

correct copy of Defendant McNamara’s and Defendant Cline’s declarations are attached as 

Exhibit B. 

49. On June 19, 2020, Defendants announced that its Smart Response™ software 

allowed it to qualify as the “first successful load-only Controllable Load Resource (CLR) 

designation,” which Defendants described as a “breakthrough achievement,” that allows for 

dispatching “excess energy into the grid during times when energy is most expensive,” adding 
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that “with this revolutionary advancement, data centers will also be able to earn additional 

revenue providing ancillary services to ERCOT.” 

50. Since then, Defendants have used BearBox’s technology, including the stolen 

system designs, diagrams, data, and know-how, and its subsequently-modified Smart 

Response™ software to function as it did, to allow Defendants to profit significantly from use, 

license, sale, and investments related to its modified Smart Response™ software. Defendants are 

not, and have never, been entitled to these profits. 

51. In addition to illegally profiting from its theft and subsequent use of BearBox’s 

technology, Defendants made use of its ill-gotten ’433 patent. 

44.52. On August 14, 2020, Lancium filed a lawsuit in the U.S. District Court for the 

Western District of Texas against Layer1 Technologies, Inc. (“Layer1”) asserting that Layer1 

infringes the ’433 patent., and stating that “Lancium’s Controllable Load Resource Technology 

attracted the interest of many companies, including, upon information and belief, Layer1.” That 

case is captioned Lancium LLC v. Layer1 Technologies, Inc., Case No. 6:20-cv-739 (W.D. 

Texas) (the “Layer1 Lawsuit”). 

45.53. As part of the Layer1 Lawsuit, Defendants falsely asserted that McNamara and 

Cline are the sole inventors of the inventions claimed in the ’433 patent. 

46.54. Plaintiffs became aware of Defendants’ wrongful use of the BearBox 

TechnologyBearBox’s technology on or about August 17, 2020, when they learned about the 

Layer1 Lawsuit through a press release dated August 14, 2020, posted by Lancium on 

PRNewswire. That press release is available at the following URL: 

https://www.prnewswire.com/news-releases/controllable-load-resource-clr-market-leader-

lancium-files-patent-infringement-lawsuit-against-layer1-301112687.html. 
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47.55. Before seeing the August 14, 2020 press release, Plaintiffs were unaware of 

Defendants’ wrongful use of the BearBox TechnologyBearBox’s technology and was unaware of 

the ’433 patent. 

48.56. On March 5, 2021, Lancium and Layer1 entered a Stipulation to Dismiss with 

Prejudice in the Layer1 Lawsuit. According to the stipulation, the parties had entered a 

Settlement Agreement to resolve the Layer1 Lawsuit. 

49.57. According to a press release issued by Lancium on March 8, 2021, Lancium and 

Layer 1 “have entered into a mutually beneficial partnership. Layer1 has licensed Lancium’s 

intellectual property and Lancium will provide Smart Response™ software and services to 

Layer1.” The press release is available at the following URL: https://www.prnewswire.com/ 

news-releases/lancium-and-layer1-settle-patent-infringement-suit-301242602.html. 

50. On information and belief, as part of the Settlement Agreement between Lancium 

and Layer1 to settle the Layer1 Lawsuit, Lancium received and continues to receive valuable 

consideration from Layer1, all of which rightly belongs to Plaintiffs, the rightful owners of the 

inventions claimed in the ’433 Patent. 

51.58. Plaintiffs incorporate the above paragraphs by reference. 

52.59. Storms is the sole inventor of the subject matter claimed in the ’433 Patent. 

53.60. Through omission, inadvertence, and/or error, Storms was not listed as an 

inventor on the ’433 patent and the currently listed inventors on the ’433 patent were improperly 

listed. The omission, inadvertence, and/or error occurred without any deceptive intent on the part 

of Storms or BearBox. 
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54.61. Unless Defendants Lancium, McNamara, and Cline are enjoined from asserting 

that McNamara and Cline are the sole inventors of the ’433 Patent in violation of U.S. federal 

patent laws, Plaintiffs will suffer irreparable injury. Plaintiffs have no adequate remedy at law. 

55.62. Plaintiffs incorporates the above paragraphs by reference. 

56.63. In the alternative, Storms is a joint inventor of the subject matter claimed in the 

’433 Patent and should be added to the individuals currently named as inventors on the ’433 

Patent. 

57.64. Through omission, inadvertence, and/or error, Storms was not listed as an 

inventor on the ’433 patent and the currently listed inventors on the ’433 patent were improperly 

listed. The omission, inadvertence, and/or error occurred without any deceptive intent on the part 

of Storms. 

58.65. Unless Defendants Lancium, McNamara, and Cline are enjoined from asserting 

that McNamara and Cline are the sole inventors of the ’433 Patent in violation of U.S. federal 

patent laws, Plaintiffs will suffer irreparable injury. Plaintiffs have no adequate remedy at law. 

66. Plaintiffs incorporate the above paragraphs by reference. 

67. COUNT IIIAt all relevant times, Plaintiffs and Defendants were engaged in 

interstate commerce. For example, Plaintiffs and Defendants are engaged in trade and business, 

Case 1:21-cv-00534-MN-CJB   Document 103-3   Filed 02/16/22   Page 15 of 27 PageID #: 2180

Appx1722

Case: 23-1922      Document: 32-2     Page: 296     Filed: 12/20/2023



 

{01772484;v1 } 16 

developing and testing, among other things, cryptocurrency mining systems and related methods 

in interstate commerce throughout the United States. 

68. In the course of the interactions between Austin Storms and Defendants, 

Defendants obtained confidential information about BearBox’s technology relating to certain 

features, including methods for energy value arbitrage, including cryptocurrency mining systems 

and arbitraging related energy values. Such information constitutes trade secrets of substantial 

economic value, at least because methods for energy value arbitrage may be used for substantial 

profit. This confidential technical information was not known to the public or to other persons 

who can obtain economic value from its disclosure or use. This information constituted a trade 

secret under the Defend Trade Secrets Act, 18 U.S.C. §§ 1836. 

69. Defendants knew the information they received from Austin Storms about 

BearBox’s technology was confidential, as Storms specifically informed Defendant McNamara 

that the information given to him was to be held in confidence, and was not to be used for any 

other purpose beyond those necessary to carry out an evaluation in advance of a potential 

business relationship, and was in no way the information received to be used by Defendants’ for 

their own profit. McNamara himself referred to the exchanges with Plaintiffs’ “lots of stuff to 

collaborate on.” Defendants further knew the technical information they received from Storms 

about BearBox’s technology was confidential based upon Defendants’ own actions taken to 

protect that information once they possessed it, and misappropriated it by using in modification 

of their Smart Response™ software. Defendants’ restricted access to the information, including 

as it was represented in the Smart Response™ software, required confidentiality agreements for 

third party customers, potential customers, and licensees, and other internal measures were taken. 
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70. Plaintiffs included a confidentiality designation on communications to which the 

confidential trade secret information was attached. Plaintiffs took additional reasonable steps to 

preserve secrecy via these explicit guidelines regarding confidentiality and by limiting the 

number of individuals that Plaintiffs allowed to access this information. Plaintiffs also had 

systems in place to maintain confidentiality with respect to third parties, by, for example, 

limiting access to its computers. The confidential information was, at all other times, secured on 

a password protected computer.  The confidential information was not externally accessible 

through the internet.  When that password protected computer was not attended, it was secured in 

a locked building at Storms residence, which included other security measures such as a 

concierge and elevator keys. 

71. For the very limited number of additional occasions the confidential, trade secret 

information was shared, it was shared with a person or entity subject to contractual obligations 

regarding confidentiality and/or prohibitions on unauthorized use.  For the limited number of 

occasions BearBox shared the confidential, trade secret information with potential customers, it 

was done only with BearBox management approval. 

72. Defendants misappropriated Plaintiffs’ trade secrets when they used BearBox 

technology, without Plaintiffs’ authorization, in at least its Smart Response™ software. 

Defendants have disclosed and/or used the confidential information without the express or 

implied consent of Plaintiffs. The acts of taking Plaintiffs’ confidential information, and using it 

as Defendants’ own, and without permission was improper. Further, Defendant McNamara 

agreed to abide by Plaintiffs’ confidentiality terms, only to violate these terms in secret. 

Defendant McNamara’s deception led to Storms continuing to disclose confidential information 

to Defendants.  
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73. As a result of Defendants’ misappropriation of Plaintiffs’ trade secrets, Plaintiffs’ 

have suffered and will suffer damages or other financial harm in an amount to be proven at trial 

including, but not limited to, damages for actual loss caused by the misappropriation of the trade 

secrets, financial loss for any unjust enrichment caused by the misappropriation of the trade 

secrets, and/or damages caused by the misappropriation measured by imposition of liability. 

74. The Defendants willfully and maliciously misappropriated the Plaintiffs’ trade 

secrets, and Plaintiffs are therefore entitled to an award of exemplary damages and an award of 

reasonable attorney’s fees under 18 U.S.C. § 1836(b)(3)(C), (D). 

75. Plaintiffs incorporate the above paragraphs by reference. 

76. At all relevant times, Plaintiffs and Defendants were engaged in trade or 

commerce within the meaning of La. R.S. 51:1431-39 (2011), the Louisiana Uniform Trade 

Secrets Act. For example, Plaintiffs and Defendants are engaged in trade and business, 

developing and testing, among other things, cryptocurrency mining systems and related methods. 

77. In the course of the interactions between Austin Storms and Defendants, 

Defendants obtained confidential information about BearBox’s technology relating to certain 

features, such as methods for energy value arbitrage, including cryptocurrency mining systems 

and arbitraging related energy values. Such information constitutes trade secrets of substantial 

economic value, at least because methods for energy value arbitrage, including cryptocurrency 

mining systems and arbitraging related energy valuesmay be used for substantial profit. This 

confidential technical information was not known to the public or to other persons who can 
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obtain economic value from its disclosure or use. This information constituted a trade secret 

under the Louisiana Uniform Trade Secret Act. 

78. Defendants knew the technical information they received from Austin Storms 

about BearBox’s technology was confidential, as Storms specifically informed Defendant 

McNamara that the information given to him was to be held in confidence, and was not to be 

used for any other purpose beyond those necessary to carry out an evaluation in advance of a 

potential business relationship, and was in no way the information received to be used by 

Defendants’ for their own profit. Defendants further knew the information they received from 

Storms about BearBox’s technology was confidential based upon Defendants’ own actions taken 

to protect that information once they possessed it. Defendants’ restricted access to the 

information, required confidentiality agreements for third party customers, potential customers, 

and licensees, and other internal measures were taken. Defendants further took these actions to 

protect Plaintiffs’ confidential information after Defendants misappropriated it by including it for 

use in Defendants’ Smart Response™ software. 

79. Plaintiffs included a confidentiality designation on communications to which the 

confidential trade secret information was attached. Plaintiffs took additional reasonable steps to 

preserve secrecy via these explicit guidelines regarding confidentiality and by limiting the 

number of collaborators that Plaintiffs allowed to access this information. Plaintiffs also had 

systems in place to maintain confidentiality with respect to third parties, by, for example, 

limiting access to its computers. The confidential information was, at all other times, secured on 

a password protected computer.  The confidential information was not externally accessible 

through the internet.  When that password protected computer was not attended, it was secured in 

a locked building. 
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80. For the very limited number of additional occasions the confidential, trade secret 

information was shared, it was shared with a person or entity subject to contractual obligations 

regarding confidentiality and/or prohibitions on unauthorized use.  For the limited number of 

occasions BearBox shared the confidential, trade secret information with potential customers, it 

was done only with BearBox management approval. 

81. Defendants misappropriated Plaintiffs’ trade secrets when they used BearBox 

technology, without Plaintiffs’ authorization, in at least its Smart Response™ software. 

Defendants have disclosed and/or used the confidential technical information without the express 

or implied consent of Plaintiffs. The acts of taking Plaintiffs’ confidential information, and using 

it as Defendants’ own, and without permission was improper. Further, Defendant McNamara 

agreed to abide by Plaintiffs’ confidentiality terms, only to violate these terms in secret. 

Defendant McNamara’s deception led to Storms continuing to disclose confidential information 

to Defendants.  

82. As a result of Defendants’ misappropriation of Plaintiffs’ trade secrets, Plaintiffs’ 

have suffered and will suffer damages or other financial harm in an amount to be proven at trial 

including, but not limited to, damages for actual loss caused by the misappropriation of the trade 

secrets, financial loss for any unjust enrichment caused by the misappropriation of the trade 

secrets, and/or damages caused by the misappropriation measured by imposition of liability. 

83. The Defendants willfully and maliciously misappropriated the Plaintiffs’ trade 

secrets, and Plaintiffs are therefore entitled to an award of exemplary damages and an award of 

reasonable attorney’s fees under § 51:1434. 

59.84. Plaintiffs incorporates the above paragraphs by reference. 
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60.85. Austin Storms, in his capacity as founder and President of BearBox, conceived, 

developed, and reduced to practice the BearBox Technology.BearBox’s technology. Plaintiffs 

own the BearBox Technology, related BearBox’s technology, including system designs, 

documents, data, and know-how, and related intellectual property.. Plaintiffs owned this property 

during all relevant time periods in this suit. Information on the BearBox Technology was 

provided to Defendants solely for the purposes of evaluation for a potential business relationship 

and under strict confidentiality obligations. 

86. Defendants induced Plaintiffs to provide information and documents regarding 

BearBox’s technology to Defendants by misrepresenting that Defendants were interested in 

investing in or otherwise collaborating with BearBox. Information and documents regarding 

BearBox’s technology were provided to Defendants solely for the purposes of evaluation for a 

potential business relationship. 

87. Without Plaintiffs’ consent, Defendants intentionally and willfully assumed 

dominion and control over the BearBox Technology by claimingBearBox’s technology, including 

system designs, documents, data, and know-how, and improperly used it asto modify their own in 

Smart Response™ software, and corresponding system designs, to function as reflected in 

BearBox’s system designs, documents, data, and know-how, and subsequently used, sold, 

licensed, and procured investments related to, and otherwise monetized, that software for 

substantial profit. 

88. Defendants’ unlawful exercise of dominion over confidential Bearbox technology, 

including system designs, documents, data, and know-how not otherwise found to be a trade 

secret, or having value beyond the ’433 patent. Throughvalue of the trade secret(s), has 

permanently interfered with Plaintiffs’ valuable property rights. 
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61.89. Despite providing Defendants with the system designs, documents, data, and 

know-how that allowed Defendants to modify their wrongful conduct in obtaining the ’433 Patent 

and claiming the BearBox Technology as their own, the Smart Response™ software, and 

corresponding system designs, Defendants have wrongfully obtained the purported ability to 

exclude Plaintiffs and others from using the BearBox Technology. This constitutesnot 

compensated or recognized Plaintiffs for the use of BearBox’s technology. Defendants’ actions 

constitute an improper and unauthorized and unlawful conversion by Defendantsuse of Plaintiffs’ 

property. 

62.90. As a result of Defendants’ wrongful actions, Plaintiffs improper and unauthorized 

use of Plaintiffs’ system designs, documents, data, and know-how to reconstruct and use 

Bearbox’s technology, Plaintiffs have suffered and will continue to suffer imminent and 

irreparable damages and other financial harms in an amount to be proven at trial. In particular, 

Plaintiffs have been damaged by losing valuable intellectual property from whichAs such, 

Plaintiffs would have derived substantial revenue via licensing and/or selling patented 

productsare entitled to damages resulting from Defendants’ improper and unauthorized use. 

91. Plaintiffs incorporate the above paragraphs by reference. 

63.1. Plaintiffs incorporate the above paragraphs by reference. 

64.92. Plaintiffs conferred a benefit on Defendants by providing them valuable 

intellectual property about cryptocurrency mining systems and related confidential information 

and materials under the boundaries of a potential collaboration between BearBox and 

Lanciumtechnology, specifically BearBox’s technology, including system designs, documents, 

data, and know-how. 
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65.93. Defendants accepted that cryptocurrency mining intellectual property and, indeed, 

continuously askedDefendants pressed Storms to provide more information and materials, having 

recognized the benefit that Defendants received by having access to the BearBox 

Technologysystem designs, documents, data, and know-how reflecting BearBox’s technology. 

94. Defendants acceptedinduced Plaintiffs to provide these system designs, 

documents, data, and know-how by misrepresenting that Defendants were interested in investing 

in or otherwise collaborating with Bearbox. Defendants’ actions in obtaining Plaintiffs’ system 

designs, documents, data, and know-how were deceptive. 

66.95. Defendants retained the BearBox TechnologyBearBox’s technology, including 

system designs, documents, data, and know-how, and used it to their own advantage, and at 

Plaintiffs’BearBox’s expense. 

67.96. Defendants have been and continue to be unjustly enriched by profiting from their 

wrongful conduct. In particularFor example, without Plaintiffs’ consent, Defendants have 

unlawfully used Plaintiffs’ property by asserting inventorship over the BearBox 

Technologysystem designs, documents, data, and know-how to modify their Smart Response™ 

software to function as BearBox’s technology did. As a result, Defendants are deriving an unjust 

benefit from exploiting Storms’s cryptocurrency mining inventions. It would be inequitable for 

Defendants to retain these benefits under these circumstances.BearBox’s property.  

97. Despite providing Defendants with the system designs, documents, data, and 

know-how that allowed Defendants to modify their system designs and Smart Response™ 

software to function as BearBox’s technology did, Defendants have not compensated Plaintiffs 

for the use of BearBox’s technology.  It would be inequitable for Defendants to retain these 

benefits under these circumstances. 
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98. Defendants’ unauthorized use of Bearbox’s technology has impoverished 

Plaintiffs by depriving them of the fruits of their labor. In addition to the costs incurred and labor 

expended in creating Bearbox’s technology, Plaintiffs are no longer able to obtain any economic 

benefit from any use of Bearbox’s technology.   

99. Defendants’ enrichment through the use of Plaintiffs’ system designs, documents, 

data, and know-how to reconstruct and use Bearbox’s technology is directly connected to 

Plaintiffs’ impoverishment because Defendants have failed to compensate Plaintiffs for their 

efforts.  

100. There is no justification at law or in contract for Defendants’ uncompensated use 

of Plaintiffs’ unique and novel invention. 

68.101. Because Plaintiffs have incurred, and continue to incur, detriment in the 

form of loss of money and property as a result of Defendants’ wrongful use of Plaintiffs’ 

intellectual property, including the right to any patent based on their own intellectual property. 

The intellectual property, including the right to any patents based on Plaintiffs’ intellectual 

property and to any patent documents (including assignment documents), U.S. and foreign, are 

unique and there is no adequate remedy at lawsystem designs, documents, data, and know-how 

reflecting BearBox’s technology, Plaintiffs are entitled to compensation to the extent Defendants 

have been enriched or Plaintiffs have been impoverished. 

69. The harm to Plaintiffs is continuous, substantial, and irreparable. 

70.1. Plaintiffs incorporate the above paragraphs by reference. 

71. In connection with the potential work involving cryptocurrency mining systems 

and related methods, Storms told Defendant McNamara that the cryptocurrency mining systems 
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and related methods were proprietary to Plaintiffs and not to be used or shared outside of 

Lancium. Defendant McNamara gave his word that he would abide by this confidentiality. On 

information and belief, Defendant McNamara agreed to keep the BearBox Technology 

confidential despite later recklessly incorporating the BearBox Technology into his own patent 

applications and swearing, as recently as December 4, 2019, that he is an inventor of the 

BearBox Technology. Storms relied on Defendant McNamara’s assurances of confidentiality and 

continued to share details about the BearBox Technology with Defendants. 

72. If Plaintiffs had known that Defendants would secretly incorporate the BearBox 

Technology into Defendants’ own patent applications to claim them as Defendants’ intellectual 

property, Plaintiffs would not have continued working with and sharing intellectual property 

with Defendants.  

73. Plaintiffs suffered a pecuniary loss based on this reliance including the loss of 

potential patent rights, and the costs of Plaintiffs’ know-how converted under the guise of a 

potential business relationship.  

74.102. Under Rule 38(b) of the Federal Rules of Civil Procedure, Plaintiffs 

respectfully demand a trial by jury on all issues so triable. 

WHEREFORE, BearBox respectfully requests the following relief: 

A. An order that the Director of the United States Patent and Trademark Office 

correct the inventorship of the ’433 Patent to name Austin Storms as the sole inventor, or, in the 

alternative, as a joint inventor to one or both of the individuals currently listed as inventors on 

the ’433 Patent; 
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B. Alternatively, an order that Defendants sign the requisite documents to correct 

inventorship of the ’433 Patent to name Austin Storms as the sole inventor, or, in the alternative, 

as a joint inventor to one or both of the individuals currently listed as inventors on the ’433 

Patent; 

C. A declaration that Austin Storms is the sole inventor, or, in the alternative, is a 

joint inventor to one or both of the individuals currently listed as inventors on the ’433 Patent;  

D. A preliminary and a permanent injunction enjoining Defendants Lancium, 

McNamara, and Cline from asserting that McNamara or Cline are inventors of the ’433 Patent in 

violation of the United States federal patent laws; 

E. An order that Defendants immediately transfer to Plaintiffs all right, title, and 

interest in all information, patent applications, patents, technology, products, and other materials 

in the possession, custody, or control of Defendants that wrongfully constitute, contain, were 

based on, and/or derived in whole or in part from the use of Plaintiffs’ intellectual 

propertyBearBox’s technology; 

F. An order for a constructive trust over all information, patent applications, patents, 

technology, products, and other materials in the possession, custody, or control of Defendants 

that wrongfully constitute, contain, were based on, and/or derived in whole or in part from the 

use of Plaintiffs’ intellectual property;  BearBox’s technology or any system designs, documents, 

data, and know-how reflecting BearBox’s technology; 

G. Financial relief including damages, consequential damages, disgorgement of 

Defendants’ ill-gotten profits, Defendants’ unjust enrichment, reasonable royalty damages, lost 

profits damages, reliance damages, and/or all other appropriate financial relief, all in an amount 

to be determined at trial, with interest;  
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H. An award of the amount by which Defendants have been unjustly enriched by 

their actions set forth in this Complaint and their purported ownership of patents covering 

Plaintiffs’ intellectual property; 

I. A finding that this is an exceptional case warranting imposition of attorney fees 

against Defendants and an award to Plaintiffs of its reasonable costs and attorney fees incurred in 

bringing this action pursuant to 35 U.S.C. § 285; and 

J. An award of exemplary damages and/or an award of reasonable attorney’s fees 

under 18 U.S.C. § 1836(b)(3)(C), (D) and/or under La. R.S. § 51:1434; and 

J.K. An award of such further relief at law or in equity, such as preliminary and/or 

permanent injunctive relief, as the Court deems just and proper. 
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