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Letter to The Honorable Gregory B. 
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Newly Disclosed, Untimely Expert 
Report and Request for Expedited 
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2022-11-15 D.I. 237  Appx6089-6191 

Proposed Pretrial Order by BearBox 
LLC, Austin Storms 2022-11-15 D.I. 239  Appx6216 

Appx6639-6653s 
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motion to strike 
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REDACTED VERSION of 237  
Letter,, by Raymond E. Cline, Jr, 
Lancium LLC, Michael T. 
McNamara 
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LLC, Austin Storms 2023-01-11 D.I. 256  Appx7104-7105 
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POST TRIAL BRIEF (Reply) by 
BearBox LLC, Austin Storms 2023-02-01 D.I. 260  Appx7219 
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2023-05-03 D.I. 273  Appx7484 

NOTICE OF APPEAL to the Federal 
Circuit of 267 Judgment 2023-05-04 D.I. 274  Appx7973-7974 
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Interrogatories (Nos. 3) 
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Case: 23-1922      Document: 32-6     Page: 7     Filed: 12/20/2023



vii   

Document Description Date 
Docket/ 
Exhibit 

No. 
Appx Pages 

Layer1 Claim Chart regarding U.S. 
Patent No. 10,608,433, Ex. H to 
Complaint (D.I. 1-8)(20-cv-00739) 
(exhibit as used at depositions) 

2020-08-14 TX017 Appx9003-9028 

Email from Austin Storms to Jason 
re Fwd: code with attachments 
PTX130 through PTX141 

2019-04-29 TX020 Appx9061 

denis_logic.py 2021-02-16 TX022 Appx9109 
arb_main_AEC.py 2019-05-01 TX024 Appx9110 
Message Report – Text messages 
between A. Storms and M. 
McNamara during May 4, 2019 
through May 9, 2019 

2019-05-04 TX052 Appx9137 

Presentation, Lancium – Powering 
the Future of Computing 2019-08-19 TX091 Appx9234 

Email from M. McNamara to R. 
Cline Fwd: Lancium Smart 
Response/September Thomas Road 
Power Reconciliation 

2019-10-25 TX096 Appx9274 

Email from M. McNamara to R. 
Cline re Thomas Road Power and 
attachments 

2019-08-16 TX107 Appx9310-9312 

Email from M. McNamara to R. 
Cline Re: ADK_LDI – Lancium LR 
Awards 

2019-09-01 TX111 Appx9318 

Initial Purchase Agreement between 
Lancium and Calpine for Thomas 
Road Facility 

  TX122 Appx9361-9362 

PowerPoint - BTIG, Lancium 
Investor Presentation 2021-05-00 TX125 Appx9366-9411 

5005.JPG (image with metadata)  2018-11-29 TX128 Appx9412-9413 
5005.JPG (image with metadata)  2018-12-02 TX129 Appx9414-9415 
5005.JPG (image with metadata)  2019-01-07 TX130 Appx9416-9417 
IMG_0496.JPG (image with 
metadata)  2019-01-24 TX131 Appx9418-9419 
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IMG_0497.HEIC (image with 
metadata)  2019-01-24 TX132 Appx9420-9421 

IMG_7517.jpeg (image with 
metadata)  2019-03-02 TX134 Appx9422-9423 

57429304353__6E0371C9-75E8-
44E8-A81D-AFBB30CF06BC.JPG 
(image with metadata)  

2019-03-14 TX138 Appx9424-9425 

57776007234__2BB185B5-C6C7-
46CD-B355-A20A49854F4D.JPG 
(image with metadata)  

2019-04-23 TX143 Appx9434-9435 

Email from Austin Storms to Denis 
Labij re Day-ahead vs. RTBM LMP 
biz requirements and data questions 
with attachment 
(lmp_model_04252019.csv) 

2019-04-24 TX146 Appx9444-9453 

Email from Austin Storms to Denis 
Labij re Day-ahead vs. RTBM LMP 
biz requirements and data questions  

2019-04-26 TX149 Appx9454-9455 

Email from Austin Storms to 
Michael McNamara re BearBox 20' 
product details and supporting 
documentation with attachments 
(BearBox Product Details Summary 
v1.pdf; Permatron_Spec_Sheet.pdf; 
CamFil_Spec_Sheet.pdf; 
JandD_Spec_Sheet.pdf; 
exelon4_modeling_05092019.xlsx) 

2019-05-09 TX157 Appx9631-9635 

International Application Published 
Under PCT - WO 2019/139632 A1 
Method and System for dynamic 
Power Delivery to a Flexible 
Datacenter Using Un-utilized Energy 
Sources 

2019-07-05 TX163 Appx9711-9754 

Patent Application File 
162927119.pdf 2021-09-07 TX167 Appx11232-11363 
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BearBox_Product_Details_Summary
_v1.pdf 2019-05-09 TX171 Appx11371-11372 

Permatron_Spec_Sheet.pdf 2015-03-02 TX172 Appx11373 
CamFil_Spec_Sheet.pdf 2018-12-08 TX173 Appx11374 
JandD_Spec_Sheet.pdf 2019-04-01 TX174 Appx11375-11376 
exelon4_modeling_05092019.xlsx 2019-05-09 TX175 Appx11377-11393 
Email Lancium / SBI Update - Sept 
27th 2018-09-27 TX176 Appx11394-11395 

EDFR-
Lancium_Hereford_Terms_Summar
y_DRAFT_20180926.docx 

2018-09-27 TX177 Appx11396-11400 

Acciona_2018SEP19_Site_Visit.pdf 2018-09-20 TX178 Appx11401-11407 
ServiceNow_Location_Entry.png   TX179 Appx11408-11409 
Tier44_Power_Management_Dashb
oard.png   TX180 Appx11410 

Email Demo Day Script 2018-08-26 TX189 Appx11411-11412 
Email Got it! 2018-06-28 TX190 Appx11413 
Email Re: Other Thomas Investment 2018-10-12 TX222 Appx11567 
dashboard_content.pptx 2018-10-11 TX223 Appx11568 
Lancium Deck - I Squared 
v5_1IZ8uVYKObIZVDbZItnXEz-
MJYT6wmTrr.pptx 

2018-01-31 TX266 Appx11601 
Appx11606 

Email Re: Lancium (ADK_LD1) LR 2019-08-28 TX310 Appx11632-11638 
Lancium_Control_Narrative_-
_Draft_2019-05-01.pdf 2019-05-02 TX320 Appx11639 

Appx11656-11658 
Miner_Field_Ops_Kick_Off.pptx 2021-09-29 TX345 Appx11734 
Email Re: 1803343 Lancium Data 
Box - Design Basis 2018-05-11 TX371 Appx11759 

Email Re: Introductions 2017-12-05 TX372 Appx11766 
Email Deck 2017-12-27 TX373 Appx11767 
Lancium_Investor_Deck_Q118_v1.p
ptx 2017-12-27 TX374 Appx11768-11796 

Email LR DEMAND RESPONSE 
PRESENTATION 2019.pptx 2019-05-18 TX437 Appx11797 

LR_DEMAND_RESPONSE_PRES
ENTATION_2019.pptx 2019-05-17 TX438 Appx11807-11809 
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Email BAML deck 2018-03-29 TX462 Appx11817 
Lancium_-_BAML_April_10th.pptx 2018-03-29 TX463 Appx11828 
Email Countersigned EMS attached 2019-07-15 TX496 Appx12329 
Countersigned_EMS_Lancium_0715
19.pdf 2019-07-15 TX497 Appx12337 

Email Re: FW: Real-Time LMP 2019-04-22 TX501 Appx12342-12343 
Email MP2 Demand Response 2019-08-27 TX526 Appx12344 
Email Thomas Road Power 2019-08-16 TX567 Appx12348 
Email Re: Checking / New Mexico 
Wind Energy Center 2018-02-07 TX594 Appx12350 

Email Re: ADK_LD1 - Lancium LR 
Awards.xlsx 2019-09-04 TX595 Appx12352-12356 

Email Re: ERS 2019-05-14 TX626 Appx12358 
Email Re: LR DEMAND 
RESPONSE PRESENTATION 
2019.pptx 

2019-05-18 TX740 Appx12395-12396 

Lancium_Introduction_and_Overvie
w_-_May_2019.pdf 2019-05-08 TX741 Appx12397-12426 

751f8045-9c06-4c58-b83f-
f1d98c859e00.json   TX742 Appx12427-12428 

Email Re: Meeting tomorrow 2019-05-06 TX748 Appx12431-12432 
Lancium_Introduction_and_Overvie
w_-_April_2019.pdf 2019-04-10 TX749 Appx12433-12462 

Lancium_Standard_Mutual_NDA_.d
oc 2019-05-06 TX750 Appx12463-12465 

Email Fwd:ERCOT Energy Curves 
Have Been Updated 2019-08-14 TX756 Appx12466-12468 

Lancium_August_2019_Renewal_-
_24_months.docx 2019-08-14 TX757 Appx12469-12471 

Email Re: Calpine forecast for CP 
days 2019-08-05 TX758 Appx12472-12473 

Weighted Average Cost of Energy 
(WACOE) - if you fix power at $33 
and sell back at any price over $100. 

2019-08-06 TX763 Appx12474 

Lancium_Sellback_Sensitivity_Anal
ysis.xlsx 2019-08-06 TX764 Appx12475-12478 
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Emails between Michael McNamara 
to Eric Kutscha, Jon Cohen, 
Raymond Cline attaching BearBox 
product details summary and 
specification sheets 

2019-05-09 TX770 Appx12946 

Email Jon Cohen to Michael 
McNamara  2018-10-16 TX781 Appx13030 

Email from Austin Storms to 
Michael McNamara attaching 
BearBox product details summary 
and spec sheets  

2019-05-09 TX887 Appx13323-13339 

Storms Tweets - BearBox 11/1/2018 - 
5/16/2019 TX901 Appx13353 

Email from Austin Storms to Rajiv 
Patel and Michael Sacksteder  
attaching BearBox product details 
summary 

2019-08-20 TX906 Appx13371-13396 

Email from Austin Storms to Todd 
Garland Re: Fwd: EXELON DATA 
MODELING DUMP 2 

2019-05-06 TX919 Appx13408-13409 

Email from Austin Storms to Todd 
Garland with attachments Fwd: 
EXELON DATA MODELING 
DUMP 2 

2019-05-03 TX920 Appx13411-13447 

Email from Austin Storms to Ben 
Hakes attaching NDA 
Confidentiality Agreement 

2018-12-10 TX932 Appx13450 

Text message string 2020-08-03 TX957 Appx13565 
Email chain between Dennis Labi, 
Austin Storms, Mike Hoadley, Chris 
Vickery, and Benjamin Hakes RE 
Day-ahead vs. RTBM LMP biz 
requirements and data questions 

2019-04-25 TX962 Appx13566-13567 

Lancium_Data_Box_-
_Design_Basis_20180511_R3 2018-05-11 TX979 Appx13568-13569 

Email re: ADK_LD1 - Lancium.xlsx 2019-08-26 TX981 Appx13570 
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ADK_LD1_-_Lancium.xlsx 2019-08-26 TX982 Appx13571 
Curriculum Vitae of Frank 
McCamant   Appx13572-13576 

Metadata for 
exelon4_modeling_05092019(1).xls
x 

  TX984 Appx13577-13586 

Transcript of Telephonic Motion 
Hearing regarding Joint MOTION 
for Teleconference to Resolve 
Discovery Dispute; and Motion to 
Strike Amended Complaint 

2022-04-22   Appx13647 
Appx13653 

Transcript of Markman Hearing 2022-10-20   

Appx13804 
Appx13821 
Appx13828 
Appx13835 

Transcript of Pretrial Conference 2022-11-29   Appx13858-13876 
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TX014
BearBox v. Lancium

21-cv-00534

TX014.0001Appx8923

Short Message Report 

Conversations: 1 
Total Messages: 1033 

Outline of Conversations 

Participants: 3 
Date Range: 12/5/2018 - 4/28/2021 

!:;:I +19522203642 1033 messages between 12/5/2018 - 4/28/2021 AtJSfln Storms <+19 53r62f 7> 
Austin Storms <austinmicl"ael storms@gma,l.com> Ben Ha, es <+ 19522203642> 

HIGHLY CONFIDENTIAL - ATTORNEYS' EYES ONLY BB10003955 
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Messages in chronological order (times are shown in GMT -05:00) 

~ +19522203642 

AS 

F3H 

AS 

AS 

Bl 

AS 

AS 

BH 

AS 

BH 

AS 

BH 

AS 

BH 

AS 

Austin Storms <+19853776257> 12/5/2018. 4.12 PM 

Didn't forget about the one page, just been drowning over the last few days. When I get home tonight I'll put It all 
together and send something over 

Ben Hakes <•19522203642> 1215/2018, 4 14 PM 

no worries - just whenever you can get to 11 

Austin Storms <+19853776257> 12/17/2018, 1:01 PM 

Hey Ben, have you sent over that NOA yet? Haven't seen it and touching base. 

A 

Austin Storms <+19853776257> 12/18/2018, 3:07 PM 
Call me when you get a chance. I've got a guy who can get us a meeting with EJoo's gatekeeper for the load as a 
service renewables re: solar, Glgafactory, batteries, and the whole deal. 

Ben Hakes <+19522203642> 

Hey - let me ring you tomorrow. Interested to hear more. 

Austin Storms <+19853776257> 

Sure thing 1 1 

Austin Storms <+19853776257> 

12/18/2018, 8 53 PM 

12/18/2018, 8.55 PM 

1/10/2019, 1 :59 PM 

So I've been working on an idea that lies together some of our ideas re: •1oad as a service," BearBox, mining pools, and 
some of the U.S. based exchanges. 

Ben Hakes <+19522203642> 

You around later this afternoon? I've got a bit of a drive and could call you 

Austin Storms <+19853776257> 

Should be, just gimme a shout. 

Ben Hakes <+19522203642> 

wlll do 

Austin Storms <+19853776257> 

1/11/2019, 9:35 AM 

1/1112019. 1012 AM 

1/1112019 10'12AM 

1/12)2019, 12·47 PM 
Hey man. I got busy yesterday afternoon and didn't get a chance to call back before dinner - are you free any today? 

Ben Hakes <+19522203642> 1/12/2019, 3.20 PM 

No prob - not free today but am free tomorrow during the day 

Austin Storms <+19853776257> 1/12/2019, 3:28 PM 

Okay - tmrw at 11 CST work? 

Was in NYC at the end of the year hanging out with Marty - he's got some interesting ideas about Betterhash 
implemented by a pool im;tead o f stratum, and it kind of ties everything together (LaaS, BearBox, renewables). 

Ben Hakes <+19522203642> 1/12/2019, 7.06 PM 

Ya that works. I'll be on the road but hit my cell up. 

Austin Storms <+19853776257> 1/12/2019, 7 06 PM 

Liked "Ya that work.s, I'll be oo the road bul hit my cell up," 
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Austih Storms <+19853776257> 1/25/2019. 2 24 PM 

Wrote up the full management console for BearBox (working on some auto logic now). You said you're on the iOS track 
in Lambda, right? 

File wb42b95b8-98ba-470c-aJe7-d2ff9dfflc82.HE/C• 1s missing. 
Attachment: ~/LJbra1y/SMSIAttacnments/0f/151D5EB4D6D-540A-4C8&8FE7-306533AF4284//MG_0497.HEIC (2 MB} 

Ben Hakes <+19522203642> 1/2612019. 10:51 AM 
Dude - that's sick. And yes! This would be super nice on mobile too. 

Ben Hakes <:+19522203642> 1126/2019, 10:55 AM 

This might be a fun project to work on during a build week. 

Austin Storms <+19853776257> 1/26/2019, 10:57 AM 

Absolutely. What you see there is 100% python - about 5,000 lines. I' ll be testing the auto functionality once I finish the 
logic for it - gonna be slfck. 

Ben Hakes <+19522203642> 1126/20'19, 11 03 AM 

Love it. I've got an iOS project ideas list going for when I get free time - this is going to move up near the top. I think in a 
month or so I gel to pick what projects I work on. I'm more interested in commercial/industrial apps right now so this 
would be a perfect fit. 

Austin Storms <+19853776257> 

Solid - I like the commercial industrial stuff too, it's practical and gets shit done. 

Ben Hakes <+19522203642> 

Exactly. 

Austin Storms <+19853776257> 

Yo Ben! Got tlme later this week to catchup on BearBox and LaaS? 

Ben Hakes <:+19522203642> 

Hey man - yes, let's catch up sometime on Friday afternoon 3:30-5 CT is open. 

Austin Storms <+19853776257> 

Solid, I'll call you at 3:30 Friday 

Ben Hakes <+19522203642> 

Liked "Solid, I'll cal l you at 3:30 Frlday• 

Ben Hakes <+19522203642> 

Mind ff we push back 10 mins? I can call you, 

Austin Storms <+19853776257> 

Sure thing ornw home now 

Ben Hakes <+19522203642> 

Sounds good 

1/26/2019, 11 OS AM 

1/26/2019. 11 22 AM 

215/2019, 5:32 PM 

2/5/2019. 10 49 PM 

2/6/2019. 12:00 AM 

2/6/2019, 3:36 PM 

218/2019, 4:27 PM 

2/8/2019, 4:28 PM 

2/8/2019, 4 28 PM 

BH Ben Hal{es <+19522203642;> 2/8/2019. 5:54 PM 

Talked to Dan (GP CEO), he said the FERC filings are going out today so we should be able to have substantive 
conversations with him Monday or Tuesday_ I'm thinking of trying him in the afternoon Tuesday and loopin_g you into the 
call - sounds like 100+ MW of wind for a couple of cents 

AS Austin Storms <+19853776257> 2/812019 7-25 PM 

Yea sounds great. Just lemme know when and I'll clear my sched 
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Ben Hakes <+19522203642> 218/2019. 7:56 PM 

Liked "Yea sounds great. Just lemme know when and I'll clear my sched" 

Austin Storms <+19853776257> 2/13/2019, 11 .40 AM 

https ://www.theblockcrypto.com/2019/02/ 13/asic-chip-technology-1s-renewable-energys-future/ 

File •2b40184b-8761-45f8-81ad-c170189595c3.pluginPayloadAttach1T1ent" is missing. 
Attachment -ILibrarylSMSIAttachmentsldf/151464CE4E4-88C0-4178-A32E-307910287 4E6/11 F1CCFD-1 E38-4CA6-
8C1 C-D3AC026D0A49.p/uginPay/oadAttachment (13 KB) 

File ~db582c83-73ad-4a19-8fa3-82e726b87887.pluginPayloadAttachment• rs missing. 
Attacl1ment -IL1brarvlSMSiAttachments/66/06/D06 7E1 EJ-39E 5-442B-9F9E-0 1 0EBC25D514IA 992ED3D-8162-4DF5 
926F-9BAOD504988F plugrnP&yloadAttachmenl ( I MF3) 

Ben Hakes <+19522203642> 2/14/2019, 7:57 PM 
Yo - I was going to give Dan a ring tomorrow and talk a little more about the specific West Texas site they have and 
some of the requirements. My thought was to call around 2:30 CT. You around then? 

Ben Hakes <+19522203642> 2/14/2019, 7:59 PM 

Also, according to Dan, whichever party is the owner of the wind farm will also have to consume the power. 

Ben Hakes <+19522203642> 2/14/2019, 8:08 PM 

I.e., 1f I'm understanding what Dan is saying correctly, GlidePath would not send LAAS entity a b1II for power. 

Ben Hakes <+19522203642> 2/14/2019, 8 .11 PM 

Obviously this would need to be made up for in the form of a sort of lease payment. 

Austin Storms <+19853776257> 2/14/2019, 8 20 PM 

Yes can do 2:30 CST 

Austin Storms <+19853776257> 2/14/2019, 8:20 PM 

Have a lunch meeting at 1 but should be done by then 

Austin Storms <+19853776257> 2/14/2019 a-20 PM 

I'll read the rest when I'm home and reply 

Ben Hakes <+19522203642> 2/14/2019, 8 29 PM 

Liked "I'll read the rest when I'm home and reply" 

Austin Storms <+19853776257> 2/14/2019, 9:02 PM 

Interesting with owner consumption req. - might have to get creative. 

Austin Storms <+19853776257> 2,'18/2019 11 :06 AM 
Get a chance to clean up your model this weekend? 

Ben Hakes <+19522203642> 2/18/2019, 11 ·39 AM 

I started cleaning things up but then the weekend got away from me. Look for something later this evening. BTW, 
what's the best email to send files to? 

Austin Storms <+19853776257> 

Same here - auslin@bearbox.io is best 

Austin Storms <+19853776257> 

2118/2019. 11 :39 AM 

2/2512019, 4:42 PM 

Wanna walk through this spreadsheet with you when you get a chance - I've got a few questions on some things_ 

Austin storms <+19853776257> 2/25/2019, 6 :43 PM 

Also LaaS is 100% vfable as a business model re: Bitcoin mining, I've got a very reputable group who wants "off-grld" 
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electricity in the $.025/kWh range 

Ben Hakes <+19522203642> 2/25/2019, 6 :44 PM 

Liked ''Wanna walk through this spreadsheet with you when you get a chance - I've got a few questions on some 
things." 

Ben Hakes <+19522203642> 2/25/2019, 6'45 PM 

How is your schedule looking tomorrow? 

Austin Storms <+19853776257> 2/25/2019. 6 46 PM 

Wide open, Just working on some design stuff 

Ben Hakes <+19522203642> 2/25/2019 6 64 PM 

cool - I'll try you sometfme after 3 central 

Austin Storms <+19853776257> 2/2512019 7 06 PM 

Solid tty then 

Ben Hakes <+19522203642> 2126/2019, 3:57 PM 

Getting swamped today - you around in the am tomorrow? Got an email from Dan asking about next steps. 

Austin Storms <+19853776257> 2/26/2019, 3:59 PM 

Yep - holler at me tmrw morning. Got a single 132kV lo 416Y/240 transformer quote in - working on bulk pricing there. 

Gotta figure out from Dan the ex.act infrastructure existing and what'd be required (above and beyond the pad mount 
transformers). 

Ben Hakes <+19522203642> 

Noice. 

Austin Storms <+19853776257> 

2/2612019, 4 00 PM 

2126/2019, 4 00 PM 

Working on some modeling for mining profitability through May 2020 as well - there's a decent model - but best is 
arb'ing power from $.02 to $.025, etc. 

Ben Hakes <+19522203642> 

He's not going to know for sure but he can get the process moving" 

Ben Hakes <+19522203642> 

We just have to come to him with a request for X MWs at $0.0X 

Ben Hakes <+19522203642> 

Following , or not following the wind 

Ben Hakes <+19522203642> 

2/2612019 4:01 PM 

2/2612019, 4 02 PM 

2/26/2019. 4.02 PM 

2/2.6/2019, 4:03 PM 

Then he can go huddle with his team and see if they can get that done and what else they'd need to charge for. 

Ben Hakes <+19522203642> 2/2612019, 4 04 PM 

Oh and we need to give him a sense for the amount of acres we need based on the MW request. 

Austin Storms <+19853776257> 2/26/2019. 4:04 PM 

We need the maximum capacity that's available by following the wind across the different sites. If that ends up as 35-40 
MW oul of a total 160 MW, I can fill it with Bitcoin miners at $.025 - $,0275 

Ben Hakes <+19522203642> 2/2612019, 4-05 PM 

Whats the lead time on 2MW vs. 10MW vs. 40MW? 

Ben Hakes <+19522203642> 2/26/2019, 4 07 PM 

Is the longest lead time the miners or fabing the containers at that point? 
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Austin Storms <+19853776257> 2/26/2019, 4:07 PM 

Transformer lead time is 10-12 weeks, shipping from S. Carolina. 

Austin Storms <+19853776257> 2/26/2019, 4:08 PM 

That's the longest - site prep is 2 weeks of line work and concrete for trans. 

Austin Storms <+19853776257> 2/26/2019, 4:08 PM 

3 BearBoxes every 8-10 weeks al 1 MW each 

Austin Storms <+19853776257> 2/26/2019, 4:08 PM 

So lead lime for 3 MW is prob 14 weeks conservatively 

Austin Storms <+19853776257> 2/26/2019, 4·09 PM 

10 MW at 16-20 weeks maximum 

Austin Storms <+19853776257> 2/26/2019, 4:10 PM 

40 MW is 8-10 months depending on infra requirements on-site 

Ben Hakes <+19522203642> 2/26/2019, 4·13 PM 

How large a footprint for 3MW 

Austin Storms <+19853776257> 2/26/2019, 4:18 PM 

.5 acres 

Austin Storms <+19853776257> 2/26/2019, 4.19 PM 

93' W x 207' L 

Ben Hakes <+19522203642> 2/26/2019, 4 :19 PM 

not including the transformers? 

Austin Storms <+19853776257> 2/26/2019, 4:20 PM 

Including - actually 95'x209' 

Austin Storms <+19853776257> 2/26/2019, 4:21 PM 

Image. -/Library/SM SI Attachments/3e/14/ A37FBB1 A-F917-4F8D-A 6DB-D4E7DBBA4095/5 7290887938 _ 4FC 7C97 5-
69E2-481F-BF39-237C48152475.JPG (2 MB) 

Ben Hakes <+19522203642> 

Ok cool 

Austin Storms <+19853776257> 

2/26/2019, 4:24 PM 

2/26/2019, 7:07 PM 
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What time you wanna setup a call tmrw morning? I'm good til 10am, then have a meeting with a structural engineer. 

This project is going to move very fast once everyone's on the same page. 

Ben Hakes <+19522203642> 

Let's talk at 9am 

Austin Storms <+19853776257> 

Perfect, call you then. 

Austin Storms <+19853776257> 

Yo! Did you cal l last night? Just saw I had a missed from you. 

Ben Hakes <+19522203842> 

Haha ya sry ~ was in the car dialing a bunch of random people 

Ben H-akes <+19522203642> 

I was gonna text you saying so, but then I thought, don't text and drive man. 

Austin Storms <+19853776257> 

Laughed at "I was gonna text you saying so. but then I thought, don't text and drive man." 

Austin Storms <+19853776257> 

I'm in bumper to bumper Mardi Gras traffic right now myself 

Austin Storms <+19853776257> 

2/26/2019, 7·53 PM 

2/2612019, 7 54 PM 

2/28/2019 5:23 PM 

2128/2019 5 24 PM 

2128/2019, 5.24 PM 

2/28/2019 5:24 PM 

2/28/2019, 5:25 PM 

212812019, 525 PM 

Wanna setup an intro call with you, me, Tom, and Todd Garland if you're up for it. Maybe Monday/Tuesday 

Ben Hakes <+19522203642> 

Ha! Be safe my man! Yeah sounds good. 

Austin Storms <+19853776257> 

Either day work better for you? Time? 

Ben Hakes <+19522203642> 

Tuesday morning before 10a probably best otherwise Tuesday afternoon 

Austin Storms <+19853776257> 

Okay I'll set it up and let you know 

Ben Hakes <+19522203642> 

Liked "Okay I'll set it up and let you know " 

Austin Storms <+19853776257> 

2/2812019, 5.26 PM 

212812019, 5 26 PM 

2/28/2019, 5.27 PM 

2/28/2019, 5:28 PM 

2/28/2019 5:30 PM 

2/28/2019, 5 43 PM 

Tuesday morning 9-10 CST. Tom's getting us a conf line and I'll send over the details When I get them. 

Ben Hakes <+19522203642> 

Sounds good - 1'11 look for that. 

Austin Storms <+19853716257> 

Tue, Mar 5, 2019 10:00 AM - 10:30 AM EST 

Please join my meeting from your computer, tablet or smartphone. 
https://global.gotomeeting.com/join/485026109 

You can also dial in using your phone. 
United States: +1 (872) 240-3412 <tel:+18722403412.,485026109%23> 

2/28/2019, 5.46 PM 

2/28/2019. 6:04 PM 
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Access Code: 485-026-109 

Austin Storms <+19853776257> 3/4/2019, 1 03 PM 

Confirming our call tmrw morning @ 9CST 

Ben Hakes <+19522203642> 3/4/2019, 232 PM 
thanks - confirmed. 

Austin Storms <+19853776257> 3/4/2019, 3:11 PM 
Solid - Tom sent me some literature on Todd for us to look over. He's legit and the$$$ behind their project 1 

Austin Stotms <+19853776257> 

https://mixergy.com/intervrews/buysellads-todd-garland-intervlew/ 

Ftle He5486077-5c1b-4296-b7eb-0'37571 b65f41,pluginPayloadAttachment• is missing. 

3/4/2019, 3 11 PM 

Attachment· -IL1brary/SMS/Attachments/54104/208209CB-CB58-4A4D•8587-02602CDCA3CB/69F0908F-7F50-46C1-
907B-E76C90EE5A2A.pluginPayloadAttachment (7 KB) 

File H77646615-3a84-40Be-8e2B-dc5c005fd97d.pfuginPayloadAttachment• rs missing 
4tlac/1ment. -ICtbrarylSMSIAttachmentsl551051840FE533-3D3343D8-9E1 F-F16F1E74 I F491AAE22 7-;,3. 1 CFC-4421 • 
A9C4-BB27026B8012 pluginPay/oadAttachmerr i92 (8, 

Ben Hakes <+19522203642> 

Cool. Any idea on Tom's background? Is he the one managing the existing project? 

Austin Storms <+19853776257> 

I'll ask him -

Austin storms <+19853776257> 

https://www.linkedin.com/in/tommasiero 

Ben Hakes <+19522203642> 

Liked "https://www.linkedin.com/in/tommasiero" 

Ben Hakes <+19522203642> 

Are these the guys that were tryTng to sell to high-net worth Tndividuals 

Austin Storms <+19853776257> 

Yes - only accredited 

Austin Storms <+19853776257> 

Gottime for a 1 O min call? 

Ben Hakes <+19522203642> 

Ya call whenever 

Austin Storms <+19853776257> 

File "674a8d9a-ab6b-4121-8998-fe4e1ea45afe.MOV• Is missing. 

3/4/2019 3:23 PM 

3/4/2019. 4.26 PM 

3/4/2019, 4·35 PM 

3/4/2019. 4:36 PM 

3/4/2019, 4:38 PM 

3/4/2019, 5:17 PM 

3/4/2019 5.18 PM 

3/4/2019. 5 20 PM 

3/4/2019 6 14 PM 

Attachment: -IL1br-a1y/SMSIAttachmentslddl13/579£8816-6859443D-8F4C-AAC23O20E894/IMG _ 0884.MOV (1 MB) 

Austin Storms <+19853776257> 3/4/2019, 6:14 PM 
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File ''3875c9ac-6c92-4d5b-8148-e7fc0e972970.MOV" is missing. 
Attachment: -ILJbrarylSMS/Atlachments/c8/0BICCB68C49-6C99-45EC-B 12C-85FC0BBB288B/IMG _ 0885.MOV (3 MB) 

Ben Hakes <+19522203642> 3/4/2019, 7 04 PM 

Emphasized a movie 

Ben Hakes <+19522203642> 3/4/2019, 7:05 PM 

Holy s• .. -*!! 

Austin Storms <+19853776257> 3/4/2019 7:06 PM 

Dude it Is absolute insanity on all accounts 

Ben Hakes <+19522203642> 3/4/2019, 7 40 PM 

Straight up Matrix rave 

Ben Hakes <+19522203642> 3/4/2019, 7:46 PM 

htlps://www.youtube.com/watch?v=FwbwEZtpEZU&Jealure=youtu,be 

File "96edf770-51t2-43b0-813e-9d3d403acf88.pluginPay/oadAttachment" is missing. 
Attachment: ~/Library/SMS!Attachments/9c/1217031O294-O7 57-43O7-B n 5-D40487 B2F2B9/54B93406-E?0E:-4E30-
8986-0CFE2A31 B918.pluginPayloadA ttachment (15 KB) 

File "b9f993e0•8192-4ea7-bce2-062c35c7c26b.pluginPayfoadAttachment• Is missmg. 
Attachment. ·ILlbtary!SMS!AttachmentSl7 4104/6412EF25-E655-190F-AFAB-E119EO517BBAID7E.FF£57-D95A-4033 
9C62-609A9 I ~-J 1 Cl /6 µlugmPa yloadAt/achment (649 KB) 

Ben Hakes <+19522203642> 

M thought of this immediately 

Austin Storms <+19853776257> 

Just hopped on the call 

Ben Hakes <+19522203642> 

Me loo 

Austin Storms <+19853776257> 

Rejoining call 

Austin Storms <+19853776257> 

Let's try and setup a call w Dan, Tom, Todd, you, and me ASAP 

Ben Hakes <+19522203642> 

Floating 1t by them ... will let you know. 

Austin Storms <+19853776257> 

Liked "Floating it by them ... will let you know." 

Ben Hakes <+19522203642> 

if anything, hopefully the fact that someone is interested will increase engagement 

Austin Storms <+19853776257> 

That's what I'm thinking as well - energy attracts energy 

Ben Hakes <+19522203642> 

Tuning forks 

Austin Storms <+19853776257> 

3/4/2019, 7.47 PM 

3/5/2019, 10.01 AM 

3/5/2019. 10 01 AM 

3/5/2019, 10:13 AM 

3/5/2019, 11 _33 AM 

3/612019, 10·38 AM 

3/6/2019. 10-40 AM 

3/6/2019 10:43 AM 

3/6/2019, 10:49 AM 

3/612019, 10-so AM 

3/6/2019.10:S0AM 
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Ben Hakes <+19522203642> 3/6/2019. 11 05 AM 

can you give me a ball-park of the cost for -12MWs on your end 

Ben Hal<es <+19522203642> 316/2019, 11 05 AM 

need to get a sense of the check size were talking 

Austin Storms <+19853776257> 3/612019, 11 .09 AM 

The 40' high cube containers for S9s and 12 MW total (without machines purchased) are ~$1751< each - so $2.1 m there. 

Transformers are $22k each - $264k total. 

Ben Hakes <+19522203842> 

how about with machines 

3/612019. 11:10 AM 

AS Austin Storms <+19853776257> 3/6/2019. 11 11 AM 
The 40' design is for 648 S9s - you might be able to get them for $150-200 each in bulk - so $130k max 
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Ben Hakes <+19522203642> 3/6/2019, 11 12 AM 

so maybe -$2.5-2,6 mil prior to site prep 

Ben Hakes <+19522203642> 3/6/2019, 11 12 AM 

? 

Austin Storms <+19853776257> 3/6/2019, 11 .13AM 

Yep- with the S9 or similar power draw (1.450w) machines. 

Austin Storms <+19853776257> 3/6/2019, 11 14 AM 

But realfstical ly, I thlnk the Whatsmlner M10 is the best bet for mlnlng post block subsidy halvlng at the end of May 
2020. 

Austin Storms <+19853776257> 3/6/2019, 11 15 AM 

Those container are 1.SMW each and are ballparked at $220k each 

Aus1in Storms <+19853776257> 3/6/2019.11:15AM 

But machine costs are still too high around $850 per machine 

Ben Hakes <+19522203642> 3/612019.11:15AM 

so either buy s9s now then have to replace them post halving and take price risk on Wha1sminer M10 

Ben Hakes <+19522203642> 3/612019. 11 :16 AM 

or buy whatsminer M10 now 

Austin Storms <+19853776257> 3/6/2019, 11 tBAM 

I would negotiate hard on M10 pricing, otherwise you' ll have to change POUs, feeder breakers, etc. 

Austin Storms <+19853776257> 3/612019, 11 17 AM 

If we could get $500/M10, I'd do it all day, every day 

Ben Hakes <+19522203642> 316/2019, 11 :1 / AM 

How many S9s for 12MW? vs, How many M10s for 12 MW? 

Austin Storms <+19853776257> 3/6/2019. 11:19 AM 

Containers 
648•t400w for S9s 
- 600-,,2,100w for M10 
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Austin Storms <+19853776257> 

-8,000 S9s or 5,700 M1 Os 

Austin Storms <+19853776257> 

116 PH/s vs 188 PH/s theoretfcally 

Ben Hakes <+19522203642> 

okay cool 

Austin Storms <+19853776257> 

f, 
s.a. !:• <>-lil llt 

31612019, 11 19 AM 

3/612019, 1120 AM 

3/6/2019, 11 :20 AM 

3/612019, 11 :22 AM 

Image ~lllbrary/SMS/Attachments/c8/08/DCDDBBB4-B5D0-4199-84F7-BBE1C22B7909/IMG_ 092J PNG (365 KB) 

Austin Storms <+19853776257> 3/612019, 11 :23 AM 

File "5648aa0c-adf8-4aac-8527-f3c7a5a3bd4d.pdf" is missing. 
Attachment· ~/Library/SM SI Attachments/93/03/68813EB0-2D6B-4DA 7-9DEA-B4FE4FA971 FF/Sa/eQuotePadmount S0-
23169 for Bearbo'XLLC.pdf (247 KB) 

Austin Storms <+19853776257> 3/612019, 1 1 ·24 AM 

Ballpark transfonner quotes from Maddox - can pass on to Dan and his team to get any changes/required specs to infra 
on site - I think I remember him saying that turbine were primary voltage at 13.2kV 

Ben Hakes <+19522203642> 31612019, 11 ·26 AM 
Liked "Ballpark transfonner quotes from Maddox - can pass on to Dan and his team to get any changes/required specs 
to infra on site - I think I remember him saying that turbine were primary voltage at 13.2kV" 

Ben Hakes <+19522203642> 

I think that's what he said. 

Ben Hakes <+19522203642> 

31612019. 11 :26 AM 

316/2019, 11 :27 AM 

I think it's more likely that they would pay those costs and then they would be charged back in the form of rent to LAAS 

Austin Storms <+19853776257> 3/6/2019, 11 28 AM 

Then those should work - I've got another few quote requests in to transformer companies, waiting to get the written 
quotes though. 

Maddox has done work with some BTC miners before - the transformers will be "daisy chained" 

HIGHLY CONFIDENTIAL - ATTORNEYS' EYES ONLY 8810003965 

Case: 23-1922      Document: 32-6     Page: 24     Filed: 12/20/2023



TX014.0012Appx8934

AS 

BH 

BH 

BH 

BH 

BH 

BH 

AS 

AS 

BH 

BH 

Austin Storms <+19853776257> 3/6/2019, 11 '28 AM 

Liked ''I 1hink it's more likely that they would pay those costs and then they would be charged back in the form of rent to 
LAAS" 

Ben Hakes <+19522203642> 3/7/2019, 9:58 AM 
Couple of things you are welcome to communicate to Todd and Tom. 

Ben Hakes <+19522203642> 3/7/2019, 9:59 AM 

- rm working on getting an NDA so as to facilitate a conversation between the two groups 

Ben Hakes <+19522203642> 3/7/2019, 10:00 AM 

- Dan's preference would be to skip the term sheet and go straight to contract 

Ben Hakes <+19522203642> 3/7/2019, 10·02 AM 

- They're not sure that 2 cents is "a dog that will hunt''. They haven't told me an exact number but seems more like 
upper 2 cents to 3 cents is more realistic 

Ben Hakes <+19522203642> 3/7/2019, 10:04 AM 

- A high-level estimate of the uptime was done at the largest of the sites 

Ben Hakes <+19522203642> 3n/2019, 10:05 AM 

AVG 

lMW 76% 

2MW 73% 

3MW 71% 

4MW 69% 

SMW 67% 

lOMW 60% 

20MW 47% 
Image -IL1brary/SMS!Attacnmentsl65!0514C6()147F-OCA5-42AE-9085-50A24A4F7f9B/Screen SMt 201f'I-03-C7 at 
9 03 27 AM.Jpeg (1j KB) 

Austin Storms <+19853776257> 3nt2019, 10:08 AM 

Will forward to Tom and Todd 

Austin Storms <+19853776257> 3/7/2019, 10:09 AM 

Is that a 23MW site with uptime per required load? 

Ben Hakes <+19522203642> 3/7/2019, 10:09 AM 
No I think it's more like a 70+ MW site. 

Ben Hakes <+19522203642> 3/7/2019, 10:10 AM 

But it is the uptime per required load, yes. 
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Ben Hakes-<+19522203642.> 317/2019 10 15 AM 

Lost you 

Austin Storms <+19853776257> 318/2019 3:03 PM 

Any updates on NOA/phone conf? 

Ben Hakes <+19522203642> 3/9/2019, 8:45 AM 

Did you talk with them? I was gonna wait on the NOA/phone cont until we got there feedback on the high-level data and 
pricing. Just thought that they might not be interested at $0.0275 and maybe sub 10MW 

Austin Storms <+19853776257> 3/912019, 9·21 AM 

I just sent this to Tom - The wind farm isn't going to be feasible for the project you guys are doing. High level data is 
showing -$0.26-0.275/kWh and variable uptime based on seasonality and wind patterns. 

It might make sense down the road for individual container placements on sites with high uptime (90%+-) and lower toad 
(sub 2MW), but IMHO that's a longer limeline than what you guys are working to scale to pre-halving 2020. 

Long story short: the HOOL Ranch is a better business decision given all of the current data that's available to me - with 
the only exception being infrastructure mobility. 

Austin Storms <+19853776267> 3/9/2019, 9:29 AM 

I talked with him about it several days ago and was aware of the higher-level data but not the hard pricing at 
$.0275/kWh - that's going to make it hard to compete w/ projects like the HOOL Ranch in Midland, TX - they're selling at 
$0.024/kWh on the deregulated Oncor grid w/ a private 110 MVA substation in phase 1. 

I still don't like non-mobile infrastructure because operators have ~no recourse against utility companies/jurisdictfonal 
pressure, but some folks right now simply don't care about adversar1ally designing their i nfrastructure, i.e. a 
"decentralized" operation where the -5-10% is spread amongst 20 different sites and geograph1c locations. 

Austin Storms <+19853776257> 319/2019, 9 30 AM 
• that last one was just from me to you. 

Ben Hakes <+19522203642> 319/2019, 9:31 AM 
Liked "I just sent this to Tom - The wind farm isn't going to be feasible for the project you guys are doing. High level 
data is showing -$0.26-0.275/kWh and variable uptime based on seasonality and wind patterns. 

It mlght make sense down the road for indfvidual container placements on sites with high uptfme (90%+) and lower load 
(sub 2MW), but IMHO that's a longer timefine than what you guys are working to scale to pre-halving 2020. 

Long story short: the HOOL Ranch fs a better business decision given all of the current data that's available to me - with 
the only exception being infrastructure mobillly." 

Ben Hakes <+19522203642> 3/912019. 9· 32 AM 

Liked "I talked with him about it several days ago and was aware of the higher-level data but not the hard pricing at 
$.0275/kWh - that's going to make it hard to compete wl projects like the HOOL Ranch in Midland, TX - they're selling at 
$0.024/kWh on the deregulated Oncor grid w/ a private 11 O MVA substation in phase 1. 

I still don't like non-mobile infrastructure because operators have -no recourse against utility companies/jurisdictional 
pressure, but some folks right now simply don't care about adversarlally de.signing their fnfrastructure, Le. a 
"decentralized" operation where the -5-10% is spread amongst 20 different s'les and geographic locations." 

Austin Storms <+19853776257> 3/9/2019 9:37 AM 
The trade off with HOOL Ranch vs. any other renewable solution fs adversarial infrastructure design re: diversifying 
operations across different geographic locations to withstand utllfty collusion and/or jurisdictional pressure. 

Large scale projects typically recefve a good bit of media attention and IMHO that's not a great thing In this industry -
especially when the price of bitcoin goes back up and everyone's making money - and the local politicians, etc. want a 
bigger piece of the pie than was originally negotiated, 

These are the types of things that I think about that some ppl simply don't consider. Just my $.02 (no pun intended) 

Ben Hakes <+19522203642> 3/9/20 19, 9:37 AM 
Let me know how they respond. Happy to keep the ball moving If there's still interest but also want to be sensitive to 
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GlidePath lo not waste time on a lead thaf's not really interested. 

Ben Hakes <+19522203642> 3/9/2019, 9 :38 AM 

Liked ''The trade off with HOOL Ranch vs. any other renewable solution is adversarial infrastructure design re: 
diversifying operations across different geographic locations to withstand utility collusion and/or jurisdictional pressure, 

Large scale projects typically receive a good bit of media attention and IMHO that's not a great thing in this industry -
especially when the price of bitcoin goes back up and everyone's making money - and the local politicians, etc. want a 
bigger piece of the pie than was originally negotiated, 

These are the types of things that I t-hink about tha.t some pp! simply don't co,sider. Just my $.02 (no pun intended)." 

Ben Hakes <+19522203642> 

Agreed. You'd pay something for that privacy 

Austin Storms <+19853776257> 

I agree - not trying to waste anybody's time here Has GP sent you any detailed generation data? 

Ben Hakes <+19522203642> 

Toe goal is to be rich and unknown 

Ben Hakes <+19522203642> 

Haha 

Austin Storms <+19853776257> 

Loved "The goal is to be rich and unknown." 

Austin Storms <+19853776257> 

That's always been my goal. I don' t care about the fame, just the fortune. 

Ben Hakes <+19522203642> 

1JJ 

Ben Hakes <+19522203842> 

3/9/2019, 9 38 AM 

3/9/2019, 9 .38 AM 

3/9/2019, 9:39 AM 

3/9/2019, 9:39 AM 

3/9/2019 9:39 AM 

3/912019, 9·39 AM 

3/9/2019, 9'40 AM 

3/9/2019, 9:41 AM 

I've requested the more detailed info ... it needs to get dug out if a deal is to be done by any party. I'll bug them about it 
next week. 

Austin Storms <+19853776257> 3/9/2019, 9:42 AM 

Liked "I've requested the more detailed info, .. it needs to get dug out if a deal is to be done by any party. I'll bug them 
about it next week." 

Austin Storms <+19853776257> 3/912019, 9:45 AM 
We really jL1st need hard numbers to see if it's feasible. Short-term, there will be better options than $0.0275/kWh, but 
that's still competitive long term. 

We have to see if LaaS makes sense with reduced margin from $0.02 to $0.0275 as well - I'm sure it does at scale. but 
until then we have time and associated opportunity costs that I don' t think either of us want to waste. 

Austin Storms <+19853776257> 3/9/2019, 9 :49 AM 

I'm getting a sense of why Dan would want to keep this •rn house" though - this is how I think anti-fragile "dark'' mining 
pools will be run over the next 5-+- years when Jurisdictional pressure teaches a boiling point re: sovereign vs. non­
sovereign currency and wealth. 

Austin Storms <+19853776257> 3/912019, 9·50 AM 

• and that has a lot of value if done correctly 

Austin Storms <+19853776257> 3/10/2019, 6:49 PM 
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Austin Storms <+19853776257> 3/10/2019, 6;51 PM 

From Tom earlier today - I haven't responded yet. 

I previously told them that my opinion was HOOL Ranch is their best option because of 90% uptime at $0 024/kWh and 
they're still interested in doing something small scale. 

Austin Storms <+19853776257> 3/12/2019, 12:53 PM 

Any word from Dan on data, etc? 

Ben Hakes <+19522203642> 3/12/2019, 1 •14 PM 

Haven't heard back since last week - I' ll follow up this afternoon 

Austin Storms <+19853776257> 3/12/2019, 1 :43 PM 

Okay cool, just checking in . 

Ben Hakes <+19522203642> 3/13/2019, 8.19 AM 

http://www.boston blockchaincommun ity. com/ 

File "58df262f.fc69-4cb8-b9b6-636eea847b4a.pfuginPayfoadAttachment" is missing. 
Attachment: ~/Library/SMS/Attachments/64/04/298DA94F-F880-4644-A56E-69930EEB8687/99469C25-FA76-48B2-
A5O6-7213C348881 T.pluginPayfoadAftachment 

Austin Storms <+19853776257> 3/13/2019, 8.21 AM 

Looks like a good event - there are really only two people on that list of speakers who are "qualified" to talk about mining -
Steve and Dovey 

Ben Hakes <+19522203642> 3/13/2019, 8 :25 AM 
By the power vested in me by nobody I nominate you as speaker. 

Austin Storms <+19853776257> 3/1312019. 8 .27 AM 

Hahaha thanks, but they don't want me there. 

I'm an old salty bltcoin Maximalist who' ll douse Meltem's shitcoin portfolio in gasoline and light in on stage. 

Ben Hakes <+19522203642> 3/13/2019, 8.27 AM 

0 
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Ben Hakes <+19522203642> 3/13/2019, 8:27 AM 

Haha - that's great 

Ben Hakes <+19522203642> 3/13/2019, 8:28 AM 

Why have a conference about mining shrtcoins? 

Austin Stotms <+19853776257> 3/13/2019, 8:29 AM 

ldk - I expect Steve to be 100% Bitcoin, everyone else will waste time on alts. 

Quantum's about to fire their team and hire me on part time to replace most of them out of their NOLA office - they have 
a big partnership with a hydro startup in upstate NY called Petawatt. 

My one die-on-the-hill requirement was that we only mine BTC. 

Austin Storms <+19853776257> 3/13/2019, 8 ·30 AM 

Their main sales guy is Andres - Canaan's rep from Venezuela who lives in Colombia/US now - we're about to have a 
big ''in" to some of Canaan's secret sauce. 

Ben Hakes <+19522203642> 3/13/2019, 8.30 AM 

Liked "ldk- I expect Steve to be 100% Bitcoin, everyone else will waste time on alts. 

Quantum's about to fire their team and hire me on part time to replace most of them out of their NOLA office - they have 
a big partnership with a hydro startup in upstate NY called Petawatt. 

My one die-on-the-hill requirement was that we only mine BTC: 

Ben Hakes <+19522203642> 

Sucks for their team but sounds awesome] 

Ben Hakes <+19522203642> 

What's a hydro startup do? 

Austin Storms <+19853776257> 

3/13/2019, 8.3'1 AM 

3/13/2019, 8.32 AM 

3/13/2019, 8:32 AM 

Yea, they were kind of all over the place (Denver, Austin, CT) - I told them 8 months ago that it would be an issue and 1\ 
finally became one. 

Austin Storms <+19853776257> 

Liked "What's a hydro startup do?" 

Ben Hakes <+19522203642> 

3/13/2019 8:32 AM 

3/1312019, 8.33 AM 

I'm thinking of some silly "change the world" VC pitch,.. we're golng to change the world one DAM at a trme lol 

Ben Hakes <+19522203642> 3/1312019, 8.33 AM 

Laughed at "Yea, they were kind of all over the place (Denver, Austin, CT)- I told them 8 months ago that it would be an 
issue and lt finally became one." 

Austin Storms <+19853776257> 

Same thing as Laas - I read thru their private placement docs yesterday afternoon. 

Exact. Same. Thing. 

Ben Hakes <+19522203642> 

DAMN (pun slightly intended) 

Austin Storms <+19853776257> 

HAHAHAHAHA 

3/13/2019, 8:33 AM 

3/13/2019, 8:34 AM 

3/13/2019 8.34 AM 

HIGHLY CONFIDENTIAL - ATTORNEYS' EYES ONLY 8810003970 

Case: 23-1922      Document: 32-6     Page: 29     Filed: 12/20/2023



TX014.0017Appx8939

AS 

BH 

AS 

AS 

BH 

BH 

AS 

Bt➔ 

AS 

BH 

BH 

BH 

BH 

AS 

AS 

AS 

Bh 

BH 

6H 

Austin Storms <+19853776257> 

Basically they're aggregating a portfolio of renewables starting in the St Lawrence seaway area 

Ben Hakes <+19522203642> 

Fuck that takes a lot of capftal 

Austin Storms <+19853776257> 

Selling to high load industries identified as bitcoin mining, cannabis hydroponic grow ops, etc. 

Austin Storms <+19853776257> 

They're trying lo raise $8M 

Ben Hakes <+19522203642> 

Oh that's not too bad 

Ben Hakes <-+-19522203642> 

I was thinking they were gonna buy the damns 

Austin Storms <+19853776257> 

No, they're just brokering power and setting up infra 

Ben Hakes <+19522203642> 

Wow 

Austin Storms <+19853776257> 

200MW phase 1, 340MW total after phase 2 

Ben Hakes <+19522203642> 

Fuck them 

Ben Hakes <+19522203642> 

/\jking haha 

Ben Hakes <+19522203642> 

Dang that's some power 

Ben Hakes <-+-19522203642> 

hearlng this makes me want to raise a $100 mil PE fund to go buy the actual assets 

Austin Storms <+19853776257> 

LETS FUCKING DO IT 

Austin Storms <•19853776257> 

3/13/2019. 8:34 AM 

3/13/2019, 8:35 AM 

3/13/2019, 8:35 AM 

3/13/2019, 8.35 AM 

3/13/2019, 8.35 AM 

3/13/2019, 8.36 AM 

3/13/2019. 8:36 AM 

3/13/2019, 8:36 AM 

3/13/2019, 8.36 AM 

3/13/2019, 8.36 AM 

3/13/2019, 8.36AM 

3/13/2019 8:37 AM 

3/13/2019, 8.38 AM 

3/13/2019, 8.38 AM 

3/13/2019, 8 :39 AM 
I told Quantum that I can only do 25 hours a week for them because I have BearBox and our project we're trying to put 
together. 

Austin Storms <+19853776257> 3/13/2019, 8:40 AM 

I'm a sustainable 80 hour/week kinda guy if I like what I'm doing. 

Ben Hakes <+19522203642> 3/13/2019, 8.40 AM 

Play hard to get - always the right strategy 

Ben Hakes <+19522203642> 3113/2019, 8:40 AM 

Liked "I'm a sustainable 80 hour/week kinda guy if I like what I'm doing _" 

Ben Hakes <+19522203642> 3/13/2019, 8:40AM 

It's not work if you'd be doing it anyway, right? 
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Austin Storms <+19853776257> 3/13/2019, 8:49 AM 

Loved "It's not work if you'd be doing It anyway, right?" 

Austin Storms <+19853776257> 3/1312019, 8 ·49 AM 

Exactly - now I Just get a part lime glg to cover my bllls so I can quit selling Bitcoin 1c 

Austin Storms <+19853776257> 3/13/2019, 849 AM 

Similar thing to what Marty did with the BuySellAds team 

Austin Storms <+19853776257> 3/13/2019, 8 54 AM 

This is the custom aluminum rack system that I've been working on for the past few weeks - finally done 

File "1b8ac6ec-a5e9-4a20.af44•7ae23373c5bb.HEIC" ,s missing. 
Attachment- -/Library/SMS/Attachmentsl63103/8395A 108-ACAB-43CA-A1 BF-E913869AA6271/MG _ 1032.HEIC {2 MB) 

Fife "233600cd-3150-4ca9-873d-c9db4eabcf81.HEJC" is mIssIng. 
A.tlacllment -ILtbrarylSMSIAttachmentslf32!02IC4F41."J9,">,-():>DD -491'-?-B6E3-£480EtJE54 t=991/MG _ r 035 HE.IC (3 MB) 

Ben Hakes <+19522203642> 3/13/2019, 9 :37 AM 

Laughed at "Exactly - now I just get a part time gig to cover my bills so I can quit semng Bitcoin ~" 

Ben Hakes <+19522203642> 3/13/2019 9:37 AM 

She's a beaut. 

Austin Storms <+19853776257> 3/13/2019, 4 03 PM 

Thanks dude. Reduced unused spaces to fit 40% more machines in the 20ft. 

Was 192, now 272. 

Ben Hakes <+19.522203642> 3/13/2019, 9 :39 PM 

Incredible. 

Ben Hakes <+19522203642> 3/13/2019, 9-40 PM 

Packing some serious hashpower in a 20' 

Austin Storms <+19853776257> 3/15/2019, 10:18AM 

Any updates from Dan or the GlidePath team? 

Ben Hakes <+19522203642> 3/15/2019, 9:31 PM 

Hey - just getting settled after a day of travel. I'm working through Dan's team for the data but they're saying it's going to 
take "longer"'. I didn't want to push over email so I' ll need to call them, possibly follow up w/ Dan if I'm still stuck. They're 
claiming it's not available in as granular a form as we need. Gonna get to the bottom of it. 

Austin Storms <+19853776257> 3/15/2019. 10 01 PM 

Liked "Hey - just getting settled after a day of travel. I'm working through Dan·s team for the data but they're saying ft's 
going to take "longer". I didn't want to push over email so I'll need to call them, possibly follow up w/ Dan if I'm still 
stuck. They're claiming it's not available in as granular a form as we need. Gonna get to the bottom of ii." 

Austin Storms <+19853776257> 

All good, just checking in. 

3/15/2019. 10:05 PM 

Tom and Todd from BuySel!Ads reached out again and are *still" interested in setting up a phone call w/ us and Dan. 
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Austin Storms <+19853776257> 3/1612019. 1007 PM 

I'm < 24 hours from killing the deal from the Quantum team - I requested they put everything in an employee contract 
(two years of vesting, 6 month cliff, double trigger clause) and they balked, said they weren't putting that in writing @ 

Austin Stotms <+19853776257> 3/1512019, 10:12 PM 

That being said, this industry is still full of super shady characters and I'm glad that you aren't one of them. ~i 

Ben Hakes <+19522203642> 

Liked "All good, just checking in. 

3/16/2019, 8:00 AM 

Tom and Todd from SuySellAds reached out again and are •still• interested in setting up a phone call w/ us and Dan." 

Ben Hakes <+19522203642> 3/16/2019, 8 00 AM 

Emphasized "I'm < 24 hours from killing the deal from the Quantum team - I requested they put everything in an 
employee contract (two years of vesting, 6 month cliff, double trigger clause) and they balked, said they weren't putting 
that in writing O" 

Ben Hakes <+19522203642> 3/16/2019, 8.04 AM 

Ugh, really? - Sorry lo hear that. And completely agree- I can't imagine the sketchy inbound you must get. I' ll relay the 
information re: SSA's continued interest to Dan and GP. 

Austin Storms <+19853776257> 3/16/2019, 8:59 AM 

Liked "Ugh, really? 0 Sorry to hear that. And completely agree- I can't imagine the sketchy inbound you must gel. I'll 
relay the information re: SSA's continued interest to Dan and GP.' 

Austin Storms <+19853776257> 3/16/2019, 9'.02 AM 
Yea, it's insane - always comes down to me sayTng "send the STC" or "sign the contract" - most projects Just want to 
offer long-term partnerships, pick my brain for 30 days, and then disappear. 

It's why I had to start requiring consl.llting pay before I even got on a plane in 2017 

Austin Storms <+19853776257> 3116/2019, 9·03 AM 

Thanks for keeping com ms open with Dan and BSA - I know Dan previously mentioned that he's interested in more of a 
pilot with you and me, but I still think there's some value in having them at least talk. 

Ben Hakes <+19522203642> 3/20/2019, s·40 AM 
Making a little headway on the data acquisition. WIii keep you posted 

Austin Storms <+19853776257> 3/20/2019, 8·40 AM 

Liked "Making a little headway on the data acquisition. Will keep you posted.' 

Austin Storms <+19853776257> 3/20/2019. 10:42 AM 

Lmk when you get it and we can start analyz.tng - BSA guys just texted me and said HOOL Ranch deal is dead, don't 
have any details atm. 

Austin Storms <+19853776257> 

Still on for 1? 

Ben Hakes <+19522203842> 

3/22/2019. 12 50 PM 

J/22/2019, 12:51 PM 

yup - talking with dennfs and chris vickery - they're the guys on the power marketing/pricing side of GlidePath 

Austin Storms <+19853776257> 3/22/20'19, 12:58 PM 

Liked ·yup - talking with dennis and chris vickery - they're the guys on the power marketing/pricing side of GlidePath" 

Austin Storms <+19853776257> 3/28/20191 12:43 PM 

About to email you the pricing and scope of work change estimates. Take a look at ii when you can, LMK if you have 
any questions, then we can send to the guys at GlidePath in thread. 

Ben Hakes <+19522203642> 3128/2019. 12:44 PM 
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Was just about to check in - sounds great. Will look over during downtime this weekend. 

Ben Hakes <+19522203642> 3/28/2019, 12:45 PM 

Doing that Bitcoin presentalion in Boston Monday night- small group but the Satoshi quote you recommended ( .. you 
might want to gel some just in case it catches on .. ) is on the first page 

Austin Storms <+19853776257> 3/2812019. 12:46 PM 
Liked "Doing that Bitcoin presentation in Boston Monday night - small group but the Satoshi quote you recommended 
(._you might want to get some just in case it catches on .. ) is on the first page ~" 

Austin Storms <+19853776257> 

Excelente 

Austin Storms <+19853776257> 

3/28/2019 12:46 PM 

3/28/2019, 12:46 PM 

Just re-llstened to Murad's interview on Pomp's podcast from last year as well - he makes some compelling arguments 
if you're still looking for some singers 

Austin Storms <+19853776257> 

*zingers 

Ben Hakes <+19522203642> 

probably a good idea - like I'm an athlete getting ready for the big game 

Ben Hakes <+19522203642> 

headphones locked in 

Ben Hakes <+19522203642> 

I'll probably just send a heads up to the GP folks that the response is coming sometime ne)(t week 

Austin Storms <+19853776257> 

Liked ·probably a good idea - like I'm an athlete getting ready for the big game" 

Austin Storms <+19853776257> 

Liked "headphones locked in" 

Austin Storms <+19853776257> 

It's pretty straight forward - 2 tab sheet with a summary pdf. 

Ben Hakes <+19522203642> 

perfect 

Ben Hakes <+19522203642> 

3/28/2019, 12:46 PM 

3/28/2019, 12:47 PM 

3/28/2019, 12:47 PM 

3/28/2019. 12:50 PM 

3128/2019, 12:53 PM 

3/2812019, 12:53 PM 

3/28/2019. 12:54 PM 

3/28/2019, 12:55 PM 

3/29/2019. 10:09 AM 
Hey - are you around New Orleans the next few days? Dan happens to be in town for the next couple of days it think. 

Austin Storms <+19853776257> 

Yea I'll be here thru Wednesday 

Ben Hakes <+19522203642> 

Great - you mind if I let Dan know i case he has down time 

Ben Hakes <+19522203642> 

What part of the city are you in 

Austin Storms <+19853776257> 

Sure thing. I live in the Warehouse District, a rew blocks east from the Superdome 

Ben Hakes <+19522203642> 

312912019-, 10:43 AM 

3/29/2019, 10 44 AM 

3/29/2019. 10·44 AM 

3/2912019. 10:45 AM 

3129/2019, 10:46 AM 
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Great. I'll message him. No idea if he's got time but will let you know 

Austitt Storms <+19853776257> 

Liked ''Great. I'll message him. No idea if he's got time but will let you know." 

Ben Hakes <+19522203642> 

Also just shot you a response. 

Ben Hakes <+19522203642> 

To your email yesterday 

Austin Stotms <•19853776257> 

Looking at it now 

Ben Hakes <.19522203642> 

Liked "Looking at it now'' 

Ben Hakes <+19522203642> 

You able to join this meeting? 

Austin Storms <+19853776257> 

I've been on the line but you guys can't hear me, troubleshooting now 

Ben Hakes <+19522203642> 

8666708282,.22358019# 

Ben Hakes <+19522203642> 

3/29/2019. 10·46 AM 

3/29/2019
1 

10'46 AM 

3/29/2019. 10'.46 AM 

3/29/2019. 10:51 AM 

3/29/2019, 10 52 AM 

413/2019, 2:04 PM 

41312019 2:05 PM 

4/312019, 2:05 PM 

415/2019, 8 14 AM 
Yo was just thinking about this - it'd be super cool to write a llttle python script that ran on the UPS at the mining site 
that looked at the LMP (locational margin pr1ce) pricing at the grid node that the wind farm feed and power on/off based 
on whether or not the LMP is above or below, so $0.03/kWh 

Ben Hakes <+19522203642> 415/2019. 8 14 AM 

https://marketplace.spp.org/file-api/downtoad/rtbm-lmp.by-location?path=%2FRTBM-LMP-SL-latestlnterval.csv 

File "c9d36cf0-6bca-49ab-92ee-29f040bfd00d,pluginPayloadAttachment" 1s missing. 
Attachment: ~ILibra1y/SMS/Attacnments/c8/0BIF270DCBF-BE67-42C7-9553-DCA6E0DOADB4/0079B203-0E47-4D48-
B343-87934C09E794,pluginPay/oadAttachment (946 bytes) 

Ben Hakes <+19522203642> 

Seems pretty simple to prototype 

Austin Storms <+19853776257> 

4/5/2019. 8.15 AM 

415/2019. 8 18 AM 

What is LMP? Should be pretty easy to incorporate anythfng if we have an accurate data feed in real time 

Ben Hakes <+19522203642> 415/2019 8 19 AM 
LMP is the price you get for delivering elections to a node on the grid 

Ben Hakes <+19522203642> 415/2019, 8:20 AM 

LMPs are usually adjusted in 5-m1n increments 

Austin Storms <+19853776257> 4/5/2019, 8:20 AM 

Liked "LMPs are usually adjusted in 5-min increments'' 

Ben Hakes <+19522203642> 415/2019, 8:20 AM 

Electrons• not elections obvi 

Austin Storms <+19853776257> 4/512019. 8 22 AM 
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That's what I needed to know. Basically just have lo clean the format of the consumed data/API so I can add a function 
that cal ls and updates the SQlite tbl and does the logic 

Ben Hakes <+19522203642> 4/5/2019, 8 23 AM 

Ya- so if you have a PPA I don't think you care about this ... 

Ben Hakes <+19522203642> 4/5/2019. s·23 AM 

PPA is like a long term swap contract on that nodes LMP 

Ben Hakes <+1952220364.2> 415/2019. 8 24 AM 

(YJe dont hear about this stuff b/c we mostly pay the retail rates) 

Austin Storms <•19853776257> 415/2019 8 26 AM 

That makes sense - and LMP is measured in $/MW? 

Ben Hakes <+19522203642> 415/2019 8·26 AM 

Yup 

Ben Hakes <+19522203642> 4/5/2019, 8:27 AM 

Also there's sometimes a thing called a Day-Ahead price, basically a day-ahead forward price that you could Jock in 

Ben Hakes <+19522203642> 

Especially important if your operations lake a while to get up and running (less so for mining) 

Austin Storms <+19853776257> 

What's the process of locking ln day ahead forward prfce? 

Ben Hakes <+19522203642> 

Think you cal l / request it with the ISO or grid operator 

Ben Hakes <+19522203642> 

https://www.iso-ne.com/markets-operations/markets/da-rt-energy-markets 

File "a05da717-1592-41Be-9084-721030c9b9e4.pluginPay/oadAttachment' ,s missing. 

415/2019, 8:28 AM 

4/5/2019. 8 28 AM 

415/2019, 8 29 AM 

41512019, 8 29 AM 

Attachment: -ILJbra1ylSMSIAttachments/ef l15/9DCD58A 7-CC43-4C98-8F90-52879012 7 76B/66F5B623-E937-4E 13-
BOCF-F666EF63F4E5. pluginPay/oadA ttachment (1 KB) 

Ben Hakes <+19522203642> 4/5/2019, 8.31 AM 

I think most of the negatlve pricing happens on the LMP 

Austin Storms <+19853776257> 415/2019, 834 AM 

Interesting. I'll see about incorporating the LMP data and checks into the current logic and do some unit testing. 

Ben Hakes <+19522203642> 415/2019, 8:36 AM 

Cool. I like the pitch if you go to generation owners and say we won't mine over "X" price, so you don't lose out on juicy 
LMP pricing spikes. 

Austin Storms <+19853776257> 4/5/2019, 8:38 AM 

Absolutely! It's really good thinking - that way they can really maximize their profit. 

Austin Storms <+19853776257> 4/5/2019, 8:39 AM 

Tbh, that might be something we could develop a system for outside of the mining industry and for any other potential 
diverted power behind grid applications. 

Ben Hakes <+19522203642> 415/2019, 8:43 AM 

~ 
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Ben Hakes <+19522203642> 415/2019. 8:44 AM 

Bitcoin enables real-lime energy market trading. 

Austin Storms <+19853776257> 415/2019, 8:45 AM 

And has the ability to arb any inefficiencies in the production of excess for profit. 

Ben Hakes <+19522203642> 4/5/2019, 8:45 AM 

I mean, prior to this, you don't have a way to take advantage of weird market pricing anomalies in real time 

Ben Hakes <+19522203642> 

Exactly 

Austin Storms <+19853776257> 

415/2019, 8.46 AM 

415/2019, 8'48 AM 

And I don't think there's another application that's feasible for incremental monitoring on a 5 mlnute intervals 

Austin Storms <+198537762$7> 

Can you think or any? 

Ben Hakes <+19522203642> 

415/2019, 849 AM 

4/5/2019, 8 :51 AM 
No, all those data centers need 100% uptime to make sense .. I guess if you're running the worlds largest SETI node or 
trying to find the next prime number 

Ben Hakes <+19622203642> 

Loi 

Ben Hakes <+19522203642> 

Trying to be an ETH full node maybe? Loi 

Austin Storms <+19853776257> 

Laughed al «Trying lo be an ETH full node maybe? Loi" 

Austin Storms <+19853776257> 

LMP logic will work. 

Austin Storms <+19853776257> 

And we should design and build something similar for estimating future on-chain transaction fees. 

Ben Hakes <+19522203642> 

Liked "LMP logic will work: 

Ben Hakes <+19522203642> 

That's sick 

Ben Hakes <+19522203642> 

415/2019 8:51 AM 

415/2019, 8.54 AM 

415/2019, 11 .36 AM 

419/2019, 5·06 PM 

4/9/2019, 5.07 PM 

4/10/2019, 9:53 PM 

4/10/2019, 9:53 PM 

4/10/2019, 9 56 PM 

What data were you pulling it from? The one is sent? Would be sick to backtest it over a week or so, build out a minlng 
/hashpower estimatation model to calculate revenue potential to GP. 

Ben Hakes <+19522203642> 4/10/2019, 9 :58 PM 

Imagine going to someone and saying "yeah, what node are you feeding? We'll tell you how much money you could be 
making" 

Austin Stortns <+19853776257> 4/1012019, 10:14 PM 

Yea the link you sent - the data comes as a CSV, so I can fetch it at the top of every main() loop, auto-import to a 
SQLite table, and run logic against whichever metric we want in the data to send commands to the miners within the 
local IP range specified of the container. 

Austin Storms <+19853776257> 4/10/201S, 10.19 PM 

HIGHLY CONFIDENTIAL - ATTORNEYS' EYES ONLY B610003977 

Case: 23-1922      Document: 32-6     Page: 36     Filed: 12/20/2023



TX014.0024Appx8946

AS 

BH 

BH 

Bt-1 

BH 

F.H 

AS 

BH 

BH 

BH 

AS 

BH 

AS 

8H 

811 

Did I tell you that I finished integrating the software side of monitoring/maintenance of cgminer with the PDUs? 

So it's a fully automated, full hardware/software stack watchdog and sends an email on notification of cgminer restart, 
10 reboot, manual reboot required, etc. 

Austin Storms <+19853776257> 4/10/2019, 10:19 PM 

And uses about 25% of the system resources ofa Raspberry pi going full throttle with .001 sec timeouts on host 
response. 

It is absurd. 

Ben Hakes <+19522203642> 4/10/2019, 11 :21 PM 

Loved "Yea the link you sent - the data comes as a CSV, so I can fetch it at tne top of every main() loop, auto-import lo 
a SQLite table, and run logic against whichever metric we want in the data to send commands to the miners within the 
local IP range specified of the container_" 

Ben Hakes <+19522203642> 4/10/2019, 11 21 PM 

Emphasized •oid I tell you that I finished integrating the software side of monitoring/maintenance of cgminer with the 
PDUs? 

So it's a fully automated, full hardware/software stack watchdog and sends an email on notification of cg miner restart, 
10 reboot, manual reboot required, etc. " 

Ben Hakes <+19522203642> 4/10/2019, 11 :23 PM 

That's insane_ 

Ben Hakes <+19522203642> 4/10/2019. 11 28 PM 

So wait, you can rernote kill a a miner on a specific pdu? 

Ben Hakes <+19522203642> 4/10/2019. 11 28 PM 
I do a hard reset? 

Austin Storms <+19853776257> 4/10/2019. 11 29 PM 
Yes 

Ben Hakes <+19522203642> 4/1012019. 11 :29 PM 

GI 

Ben Hakes, <+19522203642> 4110/2019, 1129PM 

Jeeze man. Loi. 

Ben Hakes <+19522203642> 4/10/2019. i1 3·t PM 
These things are going be so sick 

Austin Storms <+19853776257> 4/10/2019, 11 .32 PM 

At !he top of the watchdog loop, it'll import the CSV to a SQL table and check the LMP data against what our threshold 
price is in the logic, tum off the miners if LMP > threshold. 

Ben Hakes <+19522203642> 

You could arb any grid node and long as you had power and internet 

Austin Storms <+19853776257> 

Exactly 

Ben Hakes <+19522203642> 

tJO 

Ben Hakes <+1962220364~ 

4/10/2019, 11 .32 PM 

4/10/2019, 11.33 PM 

4/10/2019. 11 :33 PM 

4/10/2019, 11 37 PM 
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Now I'm wondering if there's some way to quickly get a power plant (wind, solar, etc) re-wired with the proper 
transformer 

Austin Storms <+19853776257> 4/10/20'19, 11 ·37 PM 

And I think I could probably build the backend to change which miners were on based on power being generated 

Ben Hakes <+19522203642> 4/10/2019, 11 .38 PM 

Liked "And I think I could probably build the backend to change which miners were on based on power being generated" 

Ben Hal<.es <+19522203642> 4/10/2019, 11 .38 PM 

That'd be cool, take only the most power efficient miners possible. 

Ben Hakes <+19522203642> 4110/2019, 11 :39 PM 

Or maybe cycle them 

Austin Storms <+19853776257> 4/10/2019, 11 46 PM 

I meant on site - tie into real time generation data at average 500kW and ebb&flow miners on based on actual power 
generated so you don't brownout machines 

Austm Storms <+19853776257> 

Does that make sense? 

Austin Storms <+19853776257> 

4/1012019, 11 46 PM 

4/11/2019, 12: 11 PM 

Let's talk some about the LMP check when yol.l get a chance - I think I can model profitability of mining with LMP logic 
over a week or so vs. just selling @ LMP. 

If so, that's a game changer and we can develop it together to sell the system or full IP to the highest bidder. 

Austin Storms <+19853776257> 4/11/2019, 12: 19 PM 

And realistically, the model will use on-site mining data wrth price API data tc dynamica)ly calculate at what LMP selling 
power back to the grid is more profitable than mining. 

That's the real arb. 

Aosbn Storms <+19853776257> 4/11/2019, 12 21 PM 

A this can realistically run on a raspberry pi @ < 35% system usage. One of the reasons I'm a Python maniac 

Ben Hakes <+19522203642> 4/11/2019, 5.54 PM 

Liked "Let's talk some about the LMP check when you get a chance - I think I can model profitability of mining with LMP 
logic over a week or so vs. just selling@ LMP. 

If so, that's a game changer and we can develop it together to sell the system or full IP to the highest bidder." 

Ben Hakes <+19522203642> 

Can you talk Friday morning? 

Ben Hakes <+19522203642> 

4/1112019 5:54 PM 

4/11/2019 5.58 PM 

Lau_ghed at " A this can realistically run on a raspberry pi @ < 35% system usage. One of the reasons I'm a Python 
maniac" 

Ben Hakes <+19522203642> 4/11/2019, 5·59 PM 

Liked "And reatTstically, the model will use on-site mlnTng data with price API data to dynamically calculate at what LMP· 
selling power back to the grid is more profitable than mining. 

That's the real arb." 

Austin Storms <+19$53776257> 4111/2019, 15.02 PM 

Yea call me tmrw mornlng whenever. Going to do a track workout at 10, but free anytime 'before than. 
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Ben Hakes <+19522203642> 4/11/2019, 6:14 PM 

Cool I'll try you around 9. You working out with your Saints buddies? 

Austin Storms <+19853776257> 4/11/2019, 6:18 PM 

Yep - gonna go to the htgh school w1th Mauti, run a bit, and meet the new head footbal l coach and make sure he isn't a 
schmuck. 

Austin Storms <+19853776257> 4/11/2019. 6:18 PM 

Can't let just anybody seize the reins at our alma mater lol 

Ben Hakes <+19522203642> 4/11/2019, 6.47 PM 

Laughed al '·Can't let just anybody seize the reins at our alma mater lo!" 

Ben Hakes <+19522203642> 4/1112019, 6 :48 PM 

Loi. Solid. Alright I'll hit you up right at 9. 

Austin Storms <+19853776257> 4/11/2019, 6 48 PM 

Liked "Loi. Solid. Alright I'll hft you up right at 9." 

Austin Storms <+19853776257> 4/12/2019. 4:23 PM 

About to email the basrc network watchdog to you - 77 lines of Python Q 

Austin Storms <+19853776257> 4/12/2019 5:38 PM 

Do you have a Bitcoin miner? 

Ben Hakes <+19522203642> 4/12/2019, 8.1 5 PM 

Liked ''About to email the basic network watchdog to you - 77 lines of Python ,..;, " 

Ben Hakes <+19522203642> 4/1212019, 8. 17 PM 

A I really like Swift but I do miss Python. Staring it again in a week. I'll lake a look. 

No bitcoin miners here in Minnesota. I sold my Dragonmints when I left Chicago cuz electricity costs are$$$ here. 

Austin Storms <+19853776257> 4/13/2019, 1 1 Otl AM 

Liked "*4 I really like Swift buf I do miss Python. Staring it again in a week, I'll take a look. 

No bitcoin miners here in Minnesota. I sold my Dragonmints when I left Chicago cuz eleclrtcity costs are$$$ here.·• 

Austin Stotm.s <+19853776257> 4/17/2019, 12:09 PM 
Is there anything the GP folks are waiting on from me? Or just LMP modeling Sarah 

Austin Storms <+19853776257> 'i/1712019, 12:09 PM 

data•? 

Ben Hakes <+19522203642> 4/17/2019, 12·12 PM 

Don't think so. They don't know about this LMP modeling thing. I think what we do is prep the modeling the go back to 
them with a check in and an update on some lhe work done on the LMP modeling 

Ben Hakes <+19522203642> 4/17/2019, 12:14 PM 

Like: "just wanted to check in and mentlon that we've been working on a way of integrating the LMPlng into the mining 
operation" 

Austin Storms <+19853776257> 4119/2019. 8:04 PM 
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Image· ~/LlbrarylSMS/Attachmen•s/91/01/C9AA0DF2-CDE5-4FE9-9522-F884CCABD9BBIIMG_ 1394 JPG (44T l<B) 

Austin Storms <+19853776257> 

Putting together the data architecture for the model this weekend. 

Ben Hakes <+19522203642> 
holy s• .. 1 that's cool 

Ben Hakes <+19522203642> 

Loved an image 

Ben Hakes <+19522203642> 

damn that is sexy 

Austin Storms <+19853776257> 

Gonna email that to them with the data modeling once I figure it out 

Ben Hakes <+19522203642> 

i love it 

Ben Hakes <-+-19522203642> 

I can do a follow up with Mike next week, take their temperature on it 

Ben Hakes <+19522203642> 

also, see if I can get a status update on tim1ng 

Austin Storms <+19853776257> 

Sounds good ~ 

Beh Hakes <+19522203642> 

4/19/2019, 8 .06 PM 

4/20/2019, 1 29 PM 

4120/2019, 1 29 PM 

4120/2019. 1-30 PM 

4120/2019, 1 :31 PM 

4120/2019, 1.32 PM 

4/20/2019, 1 :33 PM 

4/20/2019, 1 :34 PM 

4/20/2019, 3 58 PM 

4/22/2019, 1 :06 PM 

Talked with Mike • sounds like they are still hashing out the details of the real estate title t1qnsfer, and he said that we 
should definitely ping denis and Vickery (oc'ing Mike) if we have more material to share on the LMP API model/design 

Austin Storms <+19853776257> 4/2212019 1 :07 PM 

For sure. I'll put together the tech arch/specs tonight and see how the model looks. I haven't sent an email to them yet. 

Ben Hakes <+19522203642> 4/22/2019, 1 09 PM 
Yup - I think it'll get the wheels turning on their end. If you can share that IMG I'm sure that'd catch some eyes 

Austin Storms <+19853776257> 4/22/2019, 1 :10 PM 
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Definitely - I still need to get clarification on real-lime LMP vs. day-ahead LMP re: business requirements too. 

Ben Hakes <+19522203642> 4/22/2019, 1 ·11 PM 

Maybe that's a question to pose in that email as welL .. 

Austin Storms <+19853776257> 4122/2019, 1 15 PM 

Yep, definitely. Will send out this afternoon When I get home, currently transitioning one of the permanent facilities. 

Austin Storms <+19853776257> 4/23/2019, 11 :56 AM 

I'm running behind on some of the modeling - had an issue with an API that I'm working to fix. 

Austin Storms <+19853776257> 4/23/2019, 11 :57 AM 
Also, real time LMP is big time volatile in the dataset I'm using - might just shoot an email over to the GP guys to see if 
they have a publicly facing csv or api for actual node data 

Ben Hakes <+19522203642> 4/23/2019 7·06 PM 

Liked "I'm running behind on some of the modeling - had an issue with an API that I'm working to fix." 

Ben Hakes <+19522203642> 4/23t20i9, 7 :06 PM 

Liked "Also, real time LMP is big time volatile in the dataset I'm using - might just shoot an email over to the GP guys to 
see if they have a publicly facing csv or api for actual node data" 

Ben Hakes <+19522203642> 4/23/2019, 7:07 PM 

I can ask if you want. I'd probably direct it towards Denis and Vickery. 

Ben Hakes <+19522203642> 4/23/2019, 7 :08 PM 

I think Denis will definitely know. 

Austin Storms <+19853776257> 4/23/2019, 718 PM 

I got the model running - gonna check it when I get home. 

Austin Storms <+19853776257> 4/23/2019, 7 58 PM 

This is one of the coolest things I've ever put together FYI - thanks for the idea. 

Gonna let it run all night and analyze tmrw morning - it's real lime LMP vs. network hashrate profitability in 5 min 
increments. Only one LMP price spike thus far. 

Image ~ILibrary/SMS/Attachments/2f/15/E4E986DE-BBFD-4F3B-A55C-0D0C3E164752/5777600723.!_20B18585-
C6C7-46CD-B355-A20A49854F4D.JPG (5 MB) 

Ben Hakes <+19522203642> 4/23/2019, 10:40 PM 

Loved "This is one of the coolest things I've ever put together FYI - thanks for the idea. 

Gonna let it run all night and analyze tmrw morning - it's real time LMP vs. network hashrate profitability in 5 min 
increments. Only one LMP price spike thus far." 
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Ben Hakes <+1952220364Z> 

Fascinating 

Ben Hakes <+19522203642> 

4/23/2019. 10 41 PM 

4/23/2019, 10:44 PM 

So if you convert that'net_profit_BTC_Srn' to dollars is that the dollar-for-dollar comparison to the real_time_LMP _rnwh 

Ben Hakes <+19522203642> 

No, looks like that's just the'net_profit_USO_sm· 

Austin Storms <+19853776257> 

It's a bil of a misnomer 

Austin Storms <+19853776257> 

Net profit USO Sm is BTC/USO value •over" the rt LMP pricing. 

Ben Hakes <+19522203642> 

ok so you'd make about $3.50 every 5 mins in BTC, and you'd pay about $1 .19 

Ben Hakes <+19522203642> 

for the power 

Austin Storms <+19853776257> 

Correct - the $1 .19 is what the power would be sold back onto the grid for. 

Ben Hakes <+19522203642> 

fol - freakin sweet 

Ben Hakes <+19522203642> 

so you're real time calculating mining profitability 

Austin Storms <+19853776257> 

So you could sell $1 .19 of the BTC mined, cover normal rev, and then risk off the remainder. 

They're going to want to lock in some of the cream in USO and risk a o/o of BTC on inventory. 

Ben Hakes <+19522203642> 

at a particular node on the grid 

Austin Storms <+19853776257> 

Yes yes yes 

Ben Hakes <+19522203642> 

hahaha 

Austin Storms <-+-19853776257> 

It's a license to print money 

Ben Hakes <+19522203642> 

lol - beautiful 

Ben Hakes <+19522203642> 

so that spike 

Ben Hakes <+19522203642> 

miners would stop for that? 

Ben Hakes <+19522203642> 

412312019, 10·45 PM 

412312019, 10:46 PM 

412312019. 10'46 PM 

4123/2019, 10·48 PM 

4/2312019, 10:48 PM 

412312019. 10:48 PM 

4/2312019, 10.49 PM 

4123/2019, I 0'49 PM 

4/23/2019, 10·49 PM 

4123/2019, 10:49 PM 

4/23/2019, 10:50 PM 

4123/2019, 10·50 PM 

4/2312019, 10.60 PM 

4/23/2019, 10:51 PM 

4123/2019, 10:51 PM 

4/23/2019, 10:51 PM 

4123/2019. 10:52 PM 
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at 182 

BH Ben Hakes <+19522203642> 4123120'19. 10:52 PM 

(I guess that assumes there's power at the wind farm) 

AS Austin Storms <+19853776257> 4123/2019, 10:53 PM 

yep - could either loop over network range and stop cgminer or toggle relays on PDUs to turn everything off. 

AS Austin Storms <+19853776257> 4/2312019, 10:54 PM 

takes the miners about 90 secs to reboot to hashmJ;l after being turned off. 

Bt Ben Hakes <+19522203642> 4/2312019, 10:55 PM 

So they start hashing when we come back off the 182 number to -:34 

AS Austin Storms <+19853776257> 4123/2019, 10 56 PM 

Yes - logic looks at net profit USD column 

AS Austin Storms <+19853776257> 4123120'!9, 10:57 PM 

Can config to either-/+ or set a threshold due to BTC price volatility. 

BH Ben Hakes <+19522203642> 412312019, 10:58 PM 

Ya - I'm thinking you could have also have some ML in the python script that pattern matches the type of spike 

BH Ben Hakes <+19522203642> 412312019, 1 o·.59 PM 

like ff the model thinks Tl's going to be a 60 min spfke after a couple of observations, then you shut off 

8H Ben Hakes <+19522203642> 412312019, 10·59 PM 

closer to your threshold 

BH Ben Hakes <+19522203642> 4/2312019. 10:59 PM 

vs. like a 5 mins spike at $65 I MW 

BH Ben Hakes <+19522203642> 4/2312019. 11 :00 PM 

meh, maybe that's not worth it to shut down and chase 

AS Austin Storms <+19853776257> 412312019, 11 01 PM 

Absolutely - weather has a lot to do with this rt LMP demand I believe. 

I think SPP day ahead market LMP tries to smooth rt LMP volatility, but it kinda sucks at it tbh . 

BH Ben Hakes <+19522203642> 4/2312019, 11 :02 PM 

ya - that makes sense - so freakin cooll 

BH Ben Hakes <+19522203642> 412312019, 11 02 PM 

I guess $0.06 is breakeven eh? 

Btt Ben Hakes <+19522203642> 4123/2019, 11 03 PM 

although sound like you think their is some funky business going on with the hash rate 

AS Austin Storms <+19853776257> 412312019. 11 :04 PM 

Yea, Tl's around $.06-.065 right now I think. 

AS Austin Storms <+19853776257> 412312019, 11 04 PM 

And there's definitely something weird going on - was just talking with Miles about it. 

AS Austin Stotms <+19853776257> 4123/2019. 11 :05 PM 

15% network hashrate just •disappeared" this morning while I was testing this. It scared the shit out of me because I 
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AS 

BH 

6H 

AS 

BH 

Bt 

AS 

BH 

AS 

BH 

BH 

BH 

AS 

BH 

BH 

AS 

thought my modeling was wrong, entered everything manually, and then reran it. 

Then checked it against some public unauth APls and they weren't reporting the hashrate drop yet. 

Austin Storms <+19853776257> 4/23/2019, 11 -07 PM 

A lot of people don't realize that hashrate is ~estimated* based on network difficulty, expected blocks over 24hrs, and 
actually blocks over 24hrs. 

Some were showing 51 exahash, some are still showing 45 Exahash - but it's 36 right now and was this morning. 

Ben Hakes <+19522203642> 4/23/2019, 11.12 PM 

no blocks for the last half hour 

Ben Hakes <+19522203642> 4/23/2019. 11 '12 PM 

... obviously lts stochastic 

Austin Storms <+19853776257> 4/23/2019, 11 12 PM 

I think manufacturers are artificially dropping hashrate to make new gen miner offerings look more ''profitable" -

they make more money selling machines than self-mining, sell for BTC, more efficient machines decrease overall selling 
pressure from miners, BTC bull market comes, they make even_rnore_ tnone'y. 

Ben Haltes <+19-522203642> 4123/2019. 11:14 PM 

they won't be able to f* wrth the hash rate when those BearBoxes are just gonna arb that incremental power from the 
grid 

Ben Hakes <+19522203642> 

Al)stin Storms <+19853776257> 

Hahaha whoever it was took 500-900MW offline in -24 hours - they do what they want. 

Ben Hakes <+19.522203642> 

But yeah dude - I don't trust those guys to do anything but what"s in their best interest... 

Austin Storms <+19853776257> 

Liked "But yeah dude - I don' t trust those guys to do anything but what's in their best interest..." 

Ben Hakes <+19522203642> 

although the Jihan move was a real head scratcher 

Ben Hakes <+19522203642> 

maybe drunk on power 

Ben Hakes <+19522203642> 

or out of touch 

Austin Storms <+19S53776257> 

He started playing chess against himself and lost. 

Ben Hal(ei: <•19522203642> 

Laughed at ''He started playing chess against himself and lost." 

Ben Hakes <+19522203642> 

self-check mate 

AusUn Storms <+19853776257> 

4/23/2019. 11 14 PM 

4123/2019, 11 -15 PM 

4123/2019, 11:15 PM 

4/23/2019, 1 1 15 PM 

4123/2019, 11 '16 PM 

4/23/2019, 11 .16 PM 

4/23/2019, 11 16 PM 

4/23/2019. 11 16 PM 

4/23/2019, 1116PM 

'1/23/2019 11 17 PM 

4/23/2019, 11 18 PM 

Exactly_ You don't play chess against yourself. In positions of power, nobody tells you that you're acting irrational. He 
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AS 

BH 

AS 

AS 

BH 

BH 

AS 

AS 

F.H 

SH 

AS 

BH 

BH 

AS 

AS 

BH 

needed a "no man." 

Austin Storms <+19853776257> 4123/20'19. 11 ·19 PM 

Want me to send you these tables in CSV tmrw so you can dig thru it? 

Ben Hakes <+19522203642> 4/23/2019, 1123 PM 

Yah that'd be fun - shoot them over. I'd love to see another price spike or two - see what kinda Juice you can squeeze 
outta that 

Austin Storms <+19853776257> 4/23/2019, 11 .24 PM 

We had a bunch of spikes this am before I started logging, I'll let it run to lunch and email both over to you tmrw 

Austin Storms <+19853776257> 

I've been writing code for like 15 hours tho1..1gh and I'm going to sleep hahaha tty tmrw 

Ben Hakes <+19522203642> 

Liked ''I've been writing code for like 15 hours though and I'm going to sleep hahaha tty tmrw'' 

Ben Hakes <+19522203642> 

sounds good man ttys 

Austin Storms <+19853776257> 

Something broke in the modeling script at 4 arn ... restarting it now. 

Austin Storms <+19853776257> 

Never mind, SPP pulled the real-tlme LMP CSV down from their site 

Ben Hakes <+19522203642> 

Questioned "Never mind, SPP pulled the real-time LMP CSV down from their slte •• " 

Ben Hakes <+19522203642> 

Weird man 

Austin Storms <+19853776257> 

Or they rate lfmited my IP .. ? 

Ben Hakes, <+19522203642> 

I think I'm gonna call Denis to see if they have a better source 

Ben Hakes <+19522203642> 

Did you try through a VPN? 

Austin Storms <+19853776257> 

I'm going to send an email tonight. 

The CSV reappeared lhru VPN and is now also appearing regularly. 

Was hanging on a "no columns to parse error" 

Austin Storms <+19853776257> 

Is GP aware of what I'm trying to do with LMP feeds? 

Ben Hakes <+19522203642> 

No - defihitely not to the extent you're Working with them now 

4/23/2019, 11 :25 PM 

4/23/2019 11 37 PM 

4123120·19, ·1 ·1 :':57 PM 

4/2412019, 11 :45 AM 

4/24/2019. 9'11 PM 

4/24/2019, 9·15 PM 

4124/2019, 9· 16 PM 

4124/2019, 9:16 PM 

4/24/2019 9·16 PM 

4124/2019, 9:16 PM 

4/2412019, 9 17 PM 

4124/2019, 10·13 PM 

4/24/2019. 10·15 PM 
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AS 

Bt 

BH 

BH 

BH 

BH 

BH 

AS 

AS 

AS 

AS 

Bt 

BH 

BH 

AS 

AS 

Austin Storms <+19853776257> 

Okay. Just trying to figure out how to frame this email hahaha 

Ben Hakes <+19522203642> 

Sounds good - I can help provide further context 1n a follow up if necessary 

Ben Hakes <+19522203642> 

https;//api.misoenergy.org/MISORTWD/lmpcontourmap.html 

File •a9cca7d5-8c22-424b-9bcc-be28d282730d.pl1.1ginPayloadAttachment• is m,ssmg. 

4124/2019. 1015 PM 

4124/2019, 10:16 PM 

412412019, 10·17 PM 

Attachmen~· -ILtbrary/SMS/Attachmentslaa/10/1 D8668B0-5563"4C7E-AABS.A4D788CB0074/69BE4911-4980-4714-
8AB4-C7FE6B278468.plugmPay/oadAttachment (85 KB) 

Ben Hakes <+19522203642> 4/24/2019, 10·17 PM 

Didn't know MISO had this " 

Ben Hakes <+19522203642> 4124/2019, 10·19 PM 

You've been pulling data from 

Ben Hakes <+19522203642> 4/2412019, 10·19 PM 

https :/ /marketplace .spp.org 

FIie "!}1ab2c5f-9837-4080-86c7-6e715b07cd20.plllginPayloadAttachmenr' 1s mtssmg. 
Attachment: -/Ltbra1y/SMS/Attachments/99/09/C32ACD91-4CED-4580-B322-2696E0DD410D/4A63D3C3-C32C-41C9· 
9DDB-F2D 14DOF059B.pluginPay/oadAttachment ( 14 KB) 

Ben Hakes <+19522203642> 

Right? 

Austin Storms <+19853776257> 

Yes - they have web UI or FTP for RTMB LMP 

Austin Storms <+19853776257> 

The web UI has the CSV I've been requesting via the requests module 

Austin Storms <+19853776257> 

Not sure how to hft the data point to query the FTP server yet - just found ft like 20 mfns ago 

Austin Storms <+19853776257> 

MISO is nice - full JSON 

Ben Hakes <+19522203642> 

hmm 

Ben Hakes <+19522203642> 

4/24/2019, 10:19 PM 

4/2412019, 10·20 PM 

4/2412019, 10·20 PM 

4/2412019, 10·21 PM 

4/2412019 10·21 PM 

4124/2019, 10:22 PM 

4/2412019, 10 58 PM 

Somewhat high level thought here but, I wonder if the Total Addressable Market of Load as a Service is basically the 
Congestion Component + Marginal Loss Component over all the nodes on the grid 

Ben Hakes <+19522203642> 4124/2019, 10:58 PM 

htlps;/tvvww.pjm.com/-/media/training/nerc-certificalions/markets-exam-materials/mkt-optimization-wkshp/locational­
marginal-pricing-components.ashx?la=en 

Austin Storms <+19853776257> 4/2412019, 11 18 PM 

Liked "Somewhat high level thought here but, I wonder if the Total Addressable Market of Load as a Service is basically 
the Congestion Component+ Marginal Loss Component over all the nodes on the grid" 

Austin Storms <+19853776257> 4124/20!9. 11 :19 PM 
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AS 

AS 

BH 

BH 

AS 

AS 

AS 

BH 

BH 

Absolutely. We can provably determine the TAM of LaaS from that public marketplace data. 

Austin Storms <+19853776257> 4/24/2019, 11 ·22 PM 

And I think I figured out why my script was killing - I was running both models simultaneously (Antminer S9s and new 
gen) and they were both calling the same LMP _csv_import.py file drop then insert to the same lmp_data database table 
*within a sec of each other• 

Austin Storms <+19853776257> 4/24/2019, 11 .23 PM 

Basically, the first one was inserting the records from the downloaded .csv and then running logic to model data tables 
while the second one was dropping the table that the first one was still using for model INSERT. 

Ben Hakes <+19522203642> 4/25/2019, 9:02 AM 

Liked "And I think I figured out why my script was killing - I was running both models simultaneously (Antminer S9s and 
new gen) and they were both calling the same LMP _csv_import.py file drop then insert to the same lmp_data database 
table ~within a sec of each other~" 

Ben Hakes <+19522203642> 4/25/2019, 9:02 AM 
Liked ''Basically, the first one was inserting the records from the downloaded .csv and then running logic to model data 
tables while the second one was dropping the table that the first one was stfll using for model INSERT." 

Austin Storms <+19853776257> 4/25/2019, 9:59 AM 

Just sent you an email wlth the CSV export from sql table. It ran all night - I'm going to leave it running for the next week 
or so. 

Austin Storms <+19853776257> 

https://www.coindesk.com/bitfinex-ny-prosecutors-tether-8SO-m1ll1on-allege 

File "7c343e5c-214a-450b-8e76-d9fa8e90417b.pluginPay/oadAttachment• is missing 

4/25/2019 5:21 PM 

Attachment ~/Ltbrary/SMS/ Attachments/b8108/2E2C4C14-F1OB-4925-AA06-3C3EECE9CB5E/57300EDD-1051-4048• 
B001-BBE76O15E94A.p/uginP;,y/oadAtfachment / 18 KB) 

Ftle "64e5d5db-fb2e-414a-b929-112bc92c50d0,pluginPayloadAttachment• 1s missing. 
Attachment· ~/Library/SMS!Attachments/68/08!98A83A53-9434475D-9C68-4DA90796631?IA60770F9-87:3E-44F9-
B67E-42AA501 D088D.plugmPay/oadActachment (2 MB) 

Austin Storms <+19853776257> 

Not bueno 

Ben Hakes <+19522203642> 

Ugh yikes 

Ben Hakes <+19522203642> 
Upgraded my biz card game • thought you'd appreciate this one. 

4/25/2019, 5'21 PM 

4/25/2019, 5:54 PM 

4/26/2019, 5:03 PM 

fmage -IL1brary/SMS! Attachments/7 4!04/9954ECAB-DCE7-402C-B3E1-5C9EB85523C 715 7B00828145 _ B4O 33DA 6-
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Bl 

AS 

BH 

AS 

BH 

Bl 

AS 

BH 

BH 

BH 

AS 

601'J..47FA-AB;J4-40E1226E13EE Jpeg /~ M8J 

Austin Storms <+19853776257> 

That's excellent 

Austin Storms <+19853776257> 

4/26/2019, 5.04 PM 

4/26/2019, 5:06 PM 

I just figured out how to get all of the data in Denis' emaTI without have portal credentfals and fetching from the 
marketplace FTP server. 

Working on integrating wfth my bitcoin full node to fetch blocks on loop and calculating estimate hashrate locally rather 
than relying on API data. 

Building the fUture. 

Ben Hakes <+19522203642> 4/2612019, 5 06 PM 

Laughed at "I just figured out how to get all of the data in Denis' email without have portal credentials and fetching from 
the marketplace FTP server. 

Working on integrating wrth my bitcoin full node to fetch blocks on loop and calculating estrmate hashrate locally rather 
than relying on API data. 

Building the future. 
" 

Austin Storms <+19853776257> 4/26/2019, 5,06 PM 

How's Lambda going? How much longer until you grad? 

Ben Hakes <+19522203642> 4/26/2019, 5:06 PM 

That's awesome - you' ll have to tell me about that workaround 

Austin storms <+19853776257> 4/26/2019, 5.08 PM 

It's all available in CSVs, you just have to format string value in the url request to increment with the calendar for the 
day ahead market LMP - which is currently at $4/MWH ~ 

Ben Hakes <+19.522203642> 4/26/2019, 5.09 PM 

Laughed at "It's all available in CSVs, you Just have to format string value in the url request to increment with the 
calendar for the day ahead market LMP - which is currently at $4/MWH " 

Ben Hakes <+19!>22203642> 

$$$$ 

Austin Stotms <-+19853776257> 

4/26/2019 5 09 PM 

4/26/20i9, 5:09 PM 

And I figured out breakeven calcs last night - easy to integrate that logic as well once I have the local estimated 
hashrate 

File ffb92ee952-02ab0 4t:2c-b018•f6bd213049e2.HEICff ts missing, 
Attachment. ~/Libraty/SMS/Attachmentslcb/11/05881 ECF-1 D51-4754-9F9E---73DA9681 E1 DOI/MG_ t 453.HEIC (1 MB) 

Ben Hakes <+19522203642> 

That's amazing 

Ben Hakes <+19522203642> 

I'm just gonna reorder those biz cards for you and slap a bear box- logo on it 

Ben Hakes <+19.522203642> 

Loi so cool 

Austin Storms <+19853776257> 

Laughed at 'Tm Just gonna reorder those bfz cards for you and slap a bear box logo on It" 

4/26/2019, 5:09 PM 

4/26/2019, 510 PM 

4/2612019, 5·10 PM 

4/26/2019, 5.10 PM 
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AS 

AS 

13H 

AS 

AS 

Bti 

AS 

BH 

6H 

Bti 

AS 

AS 

BH 

BH 

Btt 

AS 

AS 

Austin Storms <+19853776257> 

Do itllttt 

Austin Storms <+19ll53776257> 

4/26/2019, 5 10 PM 

412612019, 5·10 PM 
BearBox trademark application is actually being opposed right now by the uniVerslly of Montana - they just filed an 
extension to oppose. which is super weird. 

Ben Hakes <+19522203642> 

"Bltcoln will ultimately be calculated based on the kWh" 

Austin Stotms <•19853776257> 

Loved ""Bitcoin will ultimately be calculated based on the kWh"" 

Austin Storms <+19853776257> 

100% 

Ben Hakes <+19522203642> 

*Calculated and priced 

Austin Storms <+19853776257> 

Bitcoin doesn't know what dollars are, only hashes, and the machines only know watts. 

USO is external to the system 

Ben Hakes <+19522203642> 

412612019, 5:11 PM 

4126/2019, 511 PM 

4/2612019, 5 11 PM 

4/26/2019, 5 12 PM 

4/26/2019 5.13 PM 

412612019, 5.14 PM 

That we don't think about money like a technology that can be improved, refined is very under appreciated 

Ben Hakes <+19522203642> 4126/2019, 5 16 PM 
Bitcoin ls much closer to a pure unit like the centrmeter, kg, watt, than dollars 

Ben Hakes <+19522203642> 412612019. 5 16 PM 

Peeps just don't think about 11 like this 

Austin Storms <+19853776257> 4/26/2019, 5.17 PM 

Because ft ~can't"" be manipulated and 1 BTC is always ·1 BTC. 

Austin Storms <+19853776257> 4/2612019, 5:17 PM 

That's why inflation narratives are hot garbage. 

Ben Hakes <+19622203642> 4126/2019 5 22 PM 

Loved "That's why inflation narratives are hot garbage, " 

Ben Hakes 019522203642> 4/2612019, 5·23 PM 

MMTs a crack-pipe phenomenon 

Ben Hakes <+19522203642> 4126/2019, 5 24 PM 

Oh ya and officially done with lambda by the 4th of July 

Austin Storms <+19853716257> 4126/2019, 5.24 PM 

The economists are s imply out of options. 

The old ones are dying and the young ones realized they've inherited a system that's loo broken lo fix. 

Austin Storms <+19853776257> 4/26/2019, 5:25 PM 

Loved "Oh ya and officialfy done with lambda by the 4th of July" 
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BH 

Austin Storms <+19853776257> 4/26/2019, 5.25 PM 

INDEPENDENCE DAY LFG 

Ben Hakes <+19522203642> 4/26/2019, 5:25 PM 

LFGGG 

Austin Storms <+19853776257> 4/26/2019, 5:26 PM 

Where do you want to work? 

Ben Hakes <+19522203642> 4/26/2019, 5:26 PM 

Image: -ILibrarylSMSIAttachments/51101/EA5FE66B-BB75-4D66-80C9-D 1704 170AA 7 4/ms-Gv/13S gif (466 KB) 

Austin Storms <+19853776257> 4/26/2019, 5;26 PM 

Tom Brady is my Fortnite skin when I'm really bored and I login to crush 10 year olds. 

Ben Hakes <+19522203642> 4/26/2019, 5:26 PM 

Loi 

Austin Storms <+19853776257> 4/26/2019, 5:27 PM 

I'm going to finish this software and let's raise a round to buy underutilized generation assets and arb out BTC. 

Ben Hakes <+19522203642> 4/26/2019, 5:28 PM 
Work wise: as small of a shop as possible. 

Ben Hakes <+19522203642> 4/26/2019, 5:28 PM 

Loved "I'm going to finish this software and let's raise a round to buy underutilized generation assets and arb out BTC." 

Ben Hakes <+19522203642> 

LFG man 

Austin Storms <+19853776257> 

I'm 100% about it 

Ben Hakes <+19522203642> 

4/26/2019, 5:28 PM 

4/26/2019, 5:29 PM 

4/26/2019, 5:29 PM 

Image· -ILibrarylSMS/Attachments/01/01/ED6A9981-EA6A-4330-A623-983124610BA2/ms-CG445E.gif (89 KB) 
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AS 

BH 

AS 

AS 

AS 

6H 

Austin Storms <+19853776257> 4/26/2019. 5.31 PM 

Tbh, if I get this model correct it's gofng to be •wild,. 

Austin Storms <+19853776257> 4/26/2019, 5:31 PM 

I don't know of anybody else in bitcoin who's doing anything like this from the LaaS perspective 

Ben Hakes <+19522203642> 4/26/2019, 5:3'1 PM 

It's so cool man. I just can't get over the fact you're real time pricing grid nodes. 

Ausun Storms <+19853776257> 4/26/2019, b :32 PM 

It's really not that complicated - I imagine most people aren't aware this problem even exists. 

Austin Storms <+19853776257> 4/2612019, 5.33 PM 

And' the people who are aware have no idea about bitcoin hahahaha 

Ben Hakes <+19522203642> 4126/2019, 5:33 PM 

I wonder lfJuxtaposlng BearBox vs. batteries would be an interesting marketing/sales angle 

Ben Hakes <+19522203642> 4/26/2019, 5.34 PM 

Like lfke look at who's buying batteries in significant quantities and why 

Austin Storms <+19853776257> 4/26/2019 5:35 PM 

Like why use batteries when you can store the electricity in a global, highly-liquid digital asset? Q 

Ben Hakes <+19522203642> 4/26/2019, 5:36 PM 

It'd be good to compare BearBox on cost per installed mega watt perspective 

Austin Storms <+19853776257> 4/26/2019, 5.36 PM 

I lhihk big players will want to hedge volatility by selling BTC mined IRT + x% = what revenue would've been al LMP 
pricing ... and hold some as inventory. 

Austin Storms <+19853776257> 

Emphasized "It'd be good to compare BearBo-x on cost per installed mega watt perspective " 

Ben Hakes <+19522203642> 

Similar to the way batteries are priced I pretty certain 

Austin Storms <+19853776257> 

I didn't even think of that. 

Ben Hakes <+19522203642> 

Ya I think it's llke a $mil for a MW battery, at least, and that"s just moving time around 

Austin Storms <+19853776257> 

" exactly 

Austin Storms <+19853776257> 

And' when batteries are full but LMP price is still negative, what happens? 

Austin Stortns <+19853776257> 

4/26/2019, 5 36 PM 

4/26/2019. 5.36 PM 

4126120.19, 5:37 PM 

4/26/2019, 5:38 PM 

4/26/2019. 5:38 PM 

4/26/2019, 5:38 PM 

4/26/2019, 5,40 PM 

ldk how batteries would work from an electrical perspective - I guess they have high voltage ones that can charge off of 
a 13.2KV bus? 

Ben Hakes <+19522203642> 4/26/2019, 6 :10 PM 

Me either but I know that there's something called a "c-rate" which normalizes the batteries discharge against its 
capacity 
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Ben Hakes <+19522203642> 4/26/2019 6 11 PM 

A 1 MWh, 1 C bat can discharge a MW for an hour. 

Ben Hakes <+19522203642> 4/26/2019 6:12 PM 

"High C-rate' batteries can be incredibly expensive 

Ben Hakes <+19522203642> 4/26/2019, 6·12 PM 

http://web.rnit.edu/evt/surnmary_battery_specifications.pdf 

Austin Storms <+19853776257> 4/26/2019, 9.13 PM 

I'll check them out. 

Austin Storms <+19853776257> 4/2612019, 9:13 PM 

I fell asleep earlier - do you run a bitcoin full node? 

Ben Hakes <+19522203642> 4/26/2019, 10·04 PM 

Had one running on an Intel NUC after of got to MN but since got a 11ttle paranoid about leaking too much IP fnfo so I've 
shelved it for now 

Austin Storms <+19853776257> 4/26/2019. 10·05 PM 
Liked "Had one running on an Intel NUC after of got to MN but since got a little paranoid about leaking too much IP info 
so I've shelved it for now" 

Austin Storms <+19853776257> '1/26/2019 10.06 PM 

Yea I wish the core implementation had Tor by default tbh 

Austin Storms <+19853776257> 4/26/2019, 10 06 PM 

But messes with propagation times tmk 

Austin Storms <+19853776257> 4/27/2019, 3-40 PM 

You have a github username? 

Ben Hakes <+19522203642> 4/27/2019, 3:41 PM 

Shakes 

Austin Storms <+19853776257> 4127/2019, 3.41 PM 

Just sent you an invite to a private repo 

Austin Storms <+19853776257> 4/2712019, 3'45 PM 

Dumped the local block helghU propagation script In there, gonna start moving some stuff over to it that I thought you 
might be interested in. 

Ben Hakes <+19522203642> 4/2812019, 1 18 PM 
Sweet - will definitely check this out today 

Austin Storms <+19853776257> 4/28/2019, 1 :20 PM 

Excellent. The propagation calcs were wrong(?) evidently, so I edited them out for the time being. 

Getting wlth Felix Weis to figure out how ii should exactly work. 

Austin Storms <+19853776257> 4129/2019, 9 :28 AM 

File #0e3e09f0,d7dd-439e-88eb-476f751931ee.HEIC" is missing. 
Attachment -IUbrarylSMSIAttachments/fel14IC5D16809·A 1 A5.42EB,90F9-49E696558ECDI/MG _ 1489. HEIC (3 MB) 

Austin Storms <+19853776257> 4/29/2019. 9 :29 AM 

HIGHLY CONFIDENTIAL - ATTORNEYS' EYES ONLY B810003993 

Case: 23-1922      Document: 32-6     Page: 52     Filed: 12/20/2023



TX014.0040Appx8962

AS 

BH 

BH 

6H 

BH 

AS 

BH 

8H 

BH 

AS 

AS 

AS 

It's done. Logging all data now (S9 and new gen sets) and running logic control in real time on a miner in my apartment. 

Austin Storms <+19853776257> 4129/2019, 9:29 AM 

Image· -lllorarytSMS/AtracnmentS/10!00IA69B6F36-13C4-4806-9254-74AC59C9F2CBl5 7824098684_ 859EAZF7-
67C3-47BD-ACD4-F61 EB4E87EB5.JPG (2 MB) 

Ben Hakes <+19522203642> 

Laughed at an image 

Ben Hakes <+19522203642> 

4129/2019, 10:00 PM 

4129/2019, 10:00 PM 

Liked "It's done. Logging all data now (S9 and new gen sets) and running logic control in real l ime on a miner in my 
apartment.• 

Ben Hakes <+19522203642> 

How are the test running? 

Ben Hakes <+19522203642> 

Actually had to get my python environment up to 3.7.3 for Lambda today 

Austin Storms <+19853776257> 

It's excellent - saw my first RT LMP spike earlier today and Just had a few when I got home. 

Can send you the data if you want to take a look. 

Ben Hakes <+19522203642> 

Ya that'd be sweet 

Ben Hakes <+19522203642> 

How much did she spike to? 

Ben Hakes <+19522203642> 

$/kWh? 

Austin Storms <+19853776257> 

The first was around .085/kWh 

Austin Storms <+19853776257> 

The last few were between ~.32/kWh and .825/kWh 

Austin Storms <+19853776257> 

412912019, 10:00 PM 

412912019, 10:01 PM 

4/2912019, 10:02 PM 

4/2912019, 10:02 PM 

4/2912019, 10:03 PM 

4129/2019, 10.03 PM 

412912019, 10:03 PM 

412912019, 10:05 PM 

4129/2019, 10:14 PM 

Miner kicked off the entire time - got the slushpool update, but had an error in one of my email functions that kfcks the 
alert that they turned off be I forgot to pass a param to it. 
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Ben Hakes <+19522203642> 4/29/2019, 10:16 PM 

0.32 correct? 

Austin Storms <+19853776257> 4/29/2019, 10:16 PM 

Yea - $320/MWH lol 

Ben Hakes <+19522203642> 4/29/2019, 10: 16 PM 

$0.32-0.825 /kWh 

Ben Hakes <+19522203642> 4/29/2019, 10:16 PM 

Loi okay i was gonna say crap 

Ben Hakes <+19522203642> 4/29/2019. 10:17 PM 

Loved "Miner kicked off the entire time - got the slushpool update, but had an error in one of my email functions that 
kicks the alert that they turned off be I forgot to pass a param to it." 

Austin Storms <+19853776257> 

That's a huge spike - LMP data for the past two days has been in the $15-20/MWH range 

Austin Storms <+19853776257> 

BTC minTng breakeven for S9 gen miners is around $80/MWH 

Ben Hakes <+19522203642> 

That's cool man - so obvi this fs running based off of the node in the Texas panhandle? 

Austin Storms <+19853776257> 

Yes 

Ben Hakes <+19522203642> 

How long are the spikes lasting? 

Austin Storms <+19853776257> 

4/29/2019, 10·17 PM 

4/29/2019, 10:17 PM 

4/29/2019, 10:17 PM 

4/29/2019, 10:18 PM 

4129/2019, 10:18 PM 

4/29/2019, 10:19 PM 

The first one was $85/MWh for a single 5 min increment, then ii dropped under the breakeven for 10 mins and went to 
$107/MWH for a 5 min increment 

Austin Storms <+19853776257> 4/29/2019, 10:20 PM 

The second one went from $325/MWH, up to $825/MWH, and then in the $400-670 tange and last for 30 minutes 
straight 

Austin Storms <+19853776257> 4/29/2019, 10·21 PM 

9EE-43B7-8AF7-2GFDBE1ED7B7/5782872!58D5 582585EF-
51 ID-43A9-AFFC-5E148F71 ·1517.JPG (7 MB) -
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Austin Storms <+19853776257> 4/2912019, '10:21 PM 

Day ahead LMP, then real time LMP, then breakeven mining $/kWh 

Austin Storms <+19853776257> 4/30/2019, 10:11 AM 

Going to Boston this weekend for the mining summit at Fidelity - should be interesting to see what everyone's actually 
doing. 

Gonna poke around and figure out if anyone else fs doing what we're working on. 

Ben Hakes <+19522203642> 4/30/2019 10:16 AM 
Loved 'The second one went from $325/MWH, up to $825/MWH, and then in the $400-670 range and last for 30 
minutes straight" 

Ben Hakes <+19522203642;> 4/30/2019, 10 16 AM 

The 5 mins spikes are tough but the 30 min is long enough to stop mining for sure 

Ben Hakes <+19522203642> 4/30/20'!9, 10,17 AM 

Loved ' Going to Boston this weekend for the mining summit at Fidelity - should be interesting to see what everyone's 
actually doing. 

Gonna poke around and figure out if anyone else is doing what we're working on." 

Ben Hakes <+19522203642> 4/30/2019, 10·17 AM 

That's awesome. Haha can you periscope me into that? Maybe I should make a quick trip to visit my in-laws 

Austin Storms <+19853776257> 

Flights are super cheap - I literally just booked it. 

Ben Hakes <+19522203642> 

(technically not "in laws" yet but) 

Austin Storms <+19853776257> 

Lau_ghed at "(technically not "In laws" yet but)" 

Austin Storms <+19853776257> 

Time is a flat circle. 

Ben Hakes <+19622203642> 

It's a process 

Ben Hakes <+19522203642> 

Laughed at ¢Time is a flat circle." 

Austin Storms <+19853776257> 

Does her dad own BTC yet? 

Ben Hakes <+19522203642> 

haha - I gave him some one time when he drove us to the airport ... that was at $9k 

Austin Storms <+19853776257> 

Hahahahahahahaha 

Ben Hakes <+19522203642> 

He's a Mass District Attorney - safe to say he's skeptrcal but I'm workin on him 

Austin Storms <+19853776257> 

I gave my brother one for his wedding @ $5k and told him to HOOL through the $20k spfke. 

4/30/2019. 1 o· HI AM 

4/30/2019. 10·19 AM 

4/30/2019. 10·19AM 

4/3012019. 10:19 AM 

4130/2019 10 19 AM 

4/30/2019. 10 19 AM 

4/30/2019, 10 21 AM 

4/30/2019. 10 22 AM 

4/3012019. 10·22 AM 

4/3012019. 10:23 AM 

4130/2019. 10:23 AM 
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He was not happy w me. 

Austin Storms <+19853776257> 4/3012019. 10·23 AM 

Liked "He's a Mass District Attorney- safe to say he's skeptical but I'm workin on him" 

Ben Hakes <+19522203642> 4/3012019, 11 07 AM 
Laughed at · 1 gave my brother one for hls Wedding @ $5k and told him to HOOL through the $20k spike. 

He was not happy w me." 

Austin Storms <+19853776257> 5/112019, 12 24 PM 
When can you revfew some of this data and the code with me? Want to move fast with GP and either sell the IP to 
them, another entity that's generatlng, or work to raise a round. 

Ben Hakes <+19522203642> 

Can you talk tomorrow morning? Maybe around 9am central? 

Ben Hakes <+19522203642> 

I'd like to follow up with GP as well 

Austin Storms <+19853776257> 

I've got a 8am flight to Boston, but land there at 3pm. Can do after that or ve'Y early Friday morning. 

Ben Hakes <+19522203642> 

Let's talk now - call me when you can 

Austin Storms <+19853776257> 

Gimme about 30-45 mins 

Austin Storms <+19853776257> 

Walking in to visit my grandma With Alzheimer's 

Ben Hakes <-+-19522203642> 

okay - I've got a 4 pm central, I could also talk at 5pm central 

Ben Hakes <+19-522203642> 

that's tough - my Grandma passed away with Alzheimers a couple of years ago 

Ben Hakes <+19522203642> 

ta I k to you after 

Austin Storms <+19853776257> 

Yessir I'll call you at 5 

Austin Storms <+19853776257> 

Stuck in traffic, gimme 15 

Ben Hakes <+19522203642> 

no problem - I'm free until 6:15 

Austin Storms <+19853776257> 

Sweet 

Austin Storms <+19853776257> 

I found the projects GP purchased ~ building the models now 

Austin Storms <+19853776257> 

511/2019, 1.33 PM 

5/1/2019, 1 :33 PM 

5/1/201S, 2:01 PM 

5/1/2019, 3:02 PM 

5/1/2019 3 03 PM 

511/2019, 3 03 PM 

5/1/2019, 3 03 PM 

5/1/2019, 3:04 PM 

5/1/2019. 3:04 PM 

5/1/2019, 3 08 PM 

5/1/2019 455 PM 

5/ 112019, 4.56 PM 

5/1/2019, 4:56 PM 

5/1/2019, 9:15 PM 

5/2/2019, 6:54 AM 
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Exelon4-11 and HPW1 

Ben Hakes <+19522203642> 

Noice 

Ben Hakes <+19522203642> 

https://twitter.com/zerohedge/status/112394 7753904 775169?s=21 

FIie "59 79e0Qe-82 78-4d3f-bc16-b 1a 1 aad6e 129 .pluginPayloadA ttachment• 1s missing. 

5/2/2019, 8·21 AM 

512/2019, 9:00 AM 

Attachment: -IL1brary/SMS/AttachmantsfT0I00/EBD35COB-1C73-4EEC-9195-A3O3FBACED9614C174D1F-EE.39-47C4-
A£DF-OC118156D94D.pluginPayloadAttachment (22 KB) 

Ben Hakes <+19522203642> 
MJeeze 

Ben Hakes <+19522203642> 

Noice 

Ben Hakes <+19522203642> 
MJeeze 

Austin Storms <+19853776257> 

I'll be on the first plane out of the states when MMT gains significant political traction. 

Ben Hakes <+19522203642> 

IMO a "fiirt" with MMT-ism is inevitable. 

Ben Hakes <+19522203642> 

Some might also call it "hyperbitcoinization" 

5/2/2019, 9.01 AM 

5/2/2019, 9·26 AM 

5/2/2019, 9:26 AM 

5/2/2019, 9:32 AM 

5/2/2019, 9:35 AM 

5/212019, 9 .36 AM 

AS Austin Storms <+19853776257> 5/2/2019, 10·06 AM 

It'll happen. And I'll be sitting on a beach in South America with my laptop and my seed phrase tattooed to the bottom of 
my foot. 

BH Ben Hakes <+19522203642> 5/2/20'!9, 10.07 AM 

lol 

BH Ben Hakes <+19522203642> 5/2120191 10:07 AM 

seed phrase tattoo? 

BH Ben Hakes <-+-19522203642> 5/2/2019 . 10:07 AM 

bad opec, no? 

BH Ben Hakes <+19522203642> 5/212019. 10:08 AM 
opsec 

AS Austin Storms <+19853776257> 5/2/2019, 10:09 AM 

Yea, you just memorized random ones and add a password via BIP39 

AS Austin Storms <+19853776257> s,2I2019. 1 o·og AM 

Like tattoo every other word, remember the 6 in between, and add your own password at the end. 

AS Austin Storms <+19853776257> 5/2/2019, 10·10 AM 

Otherwise, you get hit over the head and your bitcoin is lost in your memory forever. 

3rd world countries are strange places for storage and seizures, best to one-use hardware wallets, recover, and destroy. 
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AS Austin Storms <+19853776257> 512/2019, 10:37 AM 
Just emailed you over some of the EXELON data from the different sites - found the FERC approval request tor the sale 
in Feb '19 to identify which assets they had purchased, the EXELON Wind 4 facility is 79.8MW 

Ben Hakes <+19522203642> 

Cool - I'll take a look 

5/2/2019, 10 41 AM 

AS Austin Storms <+19S53776257> ;i/2/2019, 11 22 AM 

I think the model might break around midnight because of how the date time parses to build the csv url - I tried to fix it 
last night, but ran out of time. 

AS 

BH 

BH 

BH 

AS 

Bt 

AS 

AS 

AS 

Either way, it's now pulling the hourly DA LMP prices from the large csv (there are 24,000 entries because each of the 
1,000 locations has 24 hours of DA LMP rates) and still utilizing RTBM LMP for the other. 

Austin Storms <+19853776257> s1312019, a·so AM 

Just sat finished breakfast with Steve Barbour and his fiance - very sharp dude. 

Ben Hakes <+19522203642> 513/2019, 8.52 AM 

That's awesome - you guys probably have a few things to talk about lol 

Ben Hal<es <+19522203642> 5/3/2019, 8"53 AM 

I'd be interested to do some data crunching Sunday/Monday. 

Ben Hakes <+19522203642> 5/3/2019, 8:54 AM 

(Posslbly tomorrow AM but not sure If you'll be traveling) 

Ben Hakes <+19522203642> 513/2019, 8 .55 AM 

Thinking of building a lookup table for "node mining profitability" 

Aust1n Storms <+19853776257> 5/-3i20i~. 9.03 AM 

Can do tmrw morning, I fly out Sunday. 

Ben Hakes <+19522203642> 513/2019 9 04 AM 

Cool - probably something around noon your time. Curious to hear how the conference was 

Austm Storms <+19853776257> 5/312019, 1 48 PM 

Man this summit is excellent, hope they make the recordings avaTlable for the public. 

Austin Storms <+19853776257> 5/3/2019, 4:21 PM 

Just linked up with Whatsminer Sales VP. 

Can fly to China and bypass import fees for miners by shipping to Germany then to States. 

Ben Hakes <+19522203642> 5/5/2019, 10.54 AM 

A bitcoiner friend of mine sent me this, Good reads on MMT as describing the current slate of central banking, 

Two articles on MMT from a trader's point of view: 
- https://www.themacrotourist.com/posts/2019/04/23/mmt1/ 
- https://www.themacrotourist.com/posts/2019/04/24/mmt2/ 

Austin Storms <+19853776257> 5/512019, 5-49 PM 

Liked "A bitcoiner friend of mine sent me this. Good reads on MMT as describing the current st-ate of central banking. 

Two articles on MMT from a trader's point of view: 
- https://www .themacrotourist.com/posts/2019l04/23/mmt1 I 
- https://www.themacrotourist.com/posts/2019/04/24/mmt2/" 
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Austin Storms <+19853776257> 

lnterestlng read. 

Ben Hakes <+19522203642> 

It's interesting to think about the consequent 

Austin Storms <+19853776257> 

Long tail consequence are a bitch when playing with economic theory 

Ben Hakes <+19522203642> 

consequences of the fed just "cancelling" the debt it holds on the fed gov' t 

Ben Hakes <+19522203642> 

I hadn't thought about rt in the way the article describes it 

Ben Hakes <+19522203642> 

51612019 11 :02 AM 

516/2019, 11 03 AM 

5/6/2019, 11.03 AM 

5/6/2019, 11 03 AM 

5/6/2019, 11 .04 AM 

51612019. 11 05 AM 

Ultimately I thfnk MMT -underestimates the risks that you put yourself in a inflation/hyper inflation scenario 

Austin Storms <+19853776257> 5/612019, 11 :05 AM 
The Japanese section is the most interesting to me - I've had very at length convos with Terrance Yang about this 

Austin Storms <+19853776257> 5/6/2019, 11 :07 AM 

l think MMT doesn't barely •recognize"' that risk. Internal Econ is so different than global, macro Econ. 

Better have a lot of economic production in-house or your currency relative purchasing power gets slaughtered 

Ben Hakes <+19522203642> 5/6/2019, 11 07 AM 

Also the trader ends up recommending holding fixed assets ... but doesn't mention Bitcoin 

Ben Hakes <+19522203642> 5/6/2019, 11 08 AM 

Sad' for him 

Austin Storms <+19853776257> 516/2019, 11 :08 AM 

Have to hold global fixed assets to offset your currency's purchasing power getting slashed globally - why do you think 
gold has been in heavy accumulation for the past 10 years especially? 

Austin Storms <+19853776257> 516/2019, 11.09 AM 

On a separate note, I just converted over from SQLite3 local database to Post,greSQL and this shit is beautiful_ 

Ben Hakes <+19522203642> 5/6/2019, 11 ·11 AM 

Liked "Have to hold global fixed assets to offset your currency's purchasing power getting slashed globally - why do you 
think gold has been in heavy accumulation for the past 10 years especially?" 

Austin Storms <+19853776257> 5/612019, 11 11 AM 

" for all of the mining data mapping. 

There are people doing what we're trying to do in ERCOT iso in TX - met a few of the big energy/CFO types in Boston 
this pas! weekend + the big NG project the Winklevoss twins just backed. 

Austin Storms <+198537762!>7> 5/6/2019, 11 12 AM 

https://www. bloom berg .com/news/articles/2019-05-03/winklevosses-prfvate-equrty-eye-power-as-fix-for-u-s-gas-glut 

Fife "13118fff-3efb-419 7-8b6d-2eObd64f0baf,pfuginPay/o;,dAttachment" 1s missing 
Attachment: -ILJbrary/SMSIAttachments/5 7 /07 /1109AA 56-9£62-4 281-BABD-J 77D531 F34 C5/535F5144-8591-4444-
8283-DE5BDBEFDE76.p/ugmPayfoadAttachment (559 bytes) 

File "406911e2-ee24·46cd-890d-602809354d06,pluginPayloadAttachment~ is m1ssmg 
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Aftac/11nent· -IL1brarvlSMSIAHachmen1sl55105182C3AE54-0141-4C81-98EF-BF30O0617290/81 FBE09I-B040--48Cf,. 
BB3C-4F1B549 IDFFB pluginPayloadAt!achrnenl (1 MB) 

Ben Hakes <+19522203642> 

woah 

Austin Storms <+19853776257> 

lancium.com 

File -2a378e7a-2364-4ef4-8b67-86e6a6223a15.pluginPayloadAttachment• is missing. 

5/6/2019, 1112 AM 

516/2019. 11 :13 AM 

Attachment; -llibrary/SMS/Attachments/Tbl11IA381505A--3EBB-4994-951 C-7 A3518295811 I D646407C-AF31-4DB6-
969&-882C0260CD92.p!uginPay/oadAttachment 

Austin Storms <+19853776257> 

https://www.linkedin.com/in/michael-mcnamara-1055211 

Ben Hakes <+19522203642> 

So Crusoe is competing with Steve Barbour 

Ben Hakes <+19522203642> 

Directly, .. 

Austin Storms <+19853776257> 

A Yes, but Steve's model is slightly different than their's_ 

Austin Storms <+19853776257> 

I'm designing a fan controller POU for him now that should be done by Wednesday. 

Ben Hakes <+19522203642> 

sweeet 

Ben Hakes <+19522203642> 

sounds like it was a go-to conference 

Austin Storms <+19853776257> 

5/6/2019. 11 :13 AM 

516/2019, 1114 AM 

5/6/2019, 11 14 AM 

5/6/2019, 11 :15 AM 

5/6/2019, 11 .15AM 

5/6/2019, 11 16 AM 

5/6/2019 11 16 AM 

5/6/2019. 11 :17 AM 
It was. The guys at Lanclum are doTng what we are trying to do exactly, but they don't have a contalner builder or 
software team yet. Mike's pretty interested in my solution. 

Austin Storms <+19853776257> 5/6/2019, 11:18 AM 
Going to put the data together for all of the EXELON sites this afternoon and send to you and the GP team. 

Austin Storms <+19853776257> 51612019, 11 :20 AM 

I'm going to model the data from every pnode in the SPP and have it running in background as well. 

Ben Hakes <+19522203642> 5/6/2019-, 11 23 AM 

This is great - I think we start putting the heat on GP 

Ben Hakes <+19522203642> 5/612019, 11 24 AM 

Things are obviously heating up 

Ben Hakes <+19522203642> 5/6/2019, 11.24 AM 

both with BTC and LAAS/containerized solutions 

Austin Storms <+19853776257> 516/2019. 11 :25 AM 

Yep - and Michael McNamara wants me to ping some of my former product tnanagers for his distributed compute 
service. 

They thlng that ML services and neural network outsourcing is gofng to be a 15-20x play on current windpower priclng. 
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Ben Hakes <+19522203642> 

woah 

Austin Storms <+19853776257> 

He asked me if I was interested and I told him ll'd have to be a helluva offer. 

5/6/2019, 11 27 AM 

5/6/2019. 11 29 AM 

Plus they want my logic for curtailing miners on DA and RTMB LMP - all over dinner Friday night and several potties of 
wine, they told me that they were looking into Digital Shovel, but their Schneider Electric/Siemens engineer was worried 
about 480/277v because of potential liability Le_ line to neutral voltage of 277 kkills* you if you touch it 

Ben Hakes <+19522203642> 5/612019, 11 29 AM 

I didn't thlnk NN outsourcing was profitable yet 

Austin Storms <+19853776257> 51612019, 11 29 AM 

It's not yet, long term infra play. 

Ben Hakes <+19522203642> 51612019, 11 :32 AM 

Loved "He asked me if I was interested and I told hTm it'd have to be a helluva ofter. 

Plus they want my logic for curtailing miners on DA and RTMB LMP - all over dinner Friday night and several bottles of 
wlne, they told me that they were looking Into Digital Shovel, but their Schneider Electric/Siemens engineer was worried 
about 480/277v because of potential liability i.e. llne to neutral voltage of 277 'kills• you if you touch it." 

Ben Hakes <+19522203642> 51612019, 11 .39 AM 
Do you think you could do a raise before a deal was done wfth a generation asset owner? Or is the cdtical path to a 
raise a signed contract for X BearBoxes? 

Austin Stotms <+19853776257> 5/6/2019, 11 :44 AM 

It'd be difficult to raise either way without a field tested proof of concept - but with all of the data modeled, much easier 
by quantifying rev and risk. 

Austin Storms <+19853776257> 5/6/2019. 11 46 AM 
There are certain bus1ness reqs that I'm simply not privy to (unknown unknowns) from the generation asset compliance 
side - that's Glide Paths backyard and l imagine it changes for every jurisdiction in the SPP or ERCOT iso depending on 
regs, capital structures, etc 

Ben Hakes <+19522203642> 5/6/2019, 11 46 AM 

Liked •There are certain business reqs that I'm simply not pnvy to (unknown unknowns) from the generation asset 
compliance side - that's Glide Paths backyard and I imagfne it changes for every jurisdiction in the SPP or ERCOT iso 
depending on regs, capital structures, etc.'' 

Ben Hakes <+19522203642> 5/6/2019, 11 :46 AM 

Liked "It'd be difficult to raise either way without a field tested proof of concept - but with all of the data modeled, much 
easier by quantifying rev and risk." 

Ben Hakes <+19522203642> 5/6/2019, 11 :46 AM 

Agreed - it's easier to sell with the data modeled 

Austin Storms <+19853776257> 5/612019, 11 47 AM 

I'll have the models up by the end of the day and figure out how to give remote access to provisioned users to the db for 
live views. 

Austin Storms <+19853776257> 

This is why I switched to postgresql 

Ben Hakes <+19522203642> 

Also agree that GP has institutional knowledge that is GP's specialty 

5/6/2019, 11 :47 AM 

5/612019, 11 47 AM 
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Ben Hakes <+19522203642> 51612019 11 47 AM 

Liked "This is why I switched to postgresql" 

Ben Hakes <+19522203642> 516/2019, 11 .48 AM 

I guess I want to create some urgency for Dan/GP to give then a bit of FOMO 

Austin Storms <+19853776257> 5/6/2019, 1149 AM 

Yea, I'll send out an email this afternoon detailing exactly what I've done, the conference, lanoium team w Mike 
McNamara, and some of the NG projects happening now. 

Ben Hakes <+19522203642> 

Great. 

Ben Hakes <+19522203642> 

Send that and I think that email will eventuafly make it to Dan. 

Ben Hakes <+19522203642> 

5/6/2019, 11 ·49 AM 

5/6/2019, 11 :49 AM 

5/6/2019, 11 51 AM 

I'm very close to calling Dan to get his thoughts. Usually thlngs happen faster when he gets going on ideas. 

Austin Storms <+19853776257> 5/6/2019. 11 51 AM 

The thing that's currently setting me apart from everyone else is the fully vertically integrated solution - there are plenty 
of hardware guys, but none are doing wha! I am ftom the softWare side because they don't know how. 

That advantage won't last forever though. 

Ben Hakes <+19522203642> 

Right. 

Be11 Hakes <+19522203642> 

5/6/2019. 11 .52 AM 

516/2019, 11 :53 AM 

At some point we just need to know where Dan/GP stand. I know these things are complicated and require lots of 
regulatory hurdles. 

Austin Storms <+19853776257> S/612019, 11 :58 AM 
Yep, exactly. 

Ben Hakes <+19522203642> 516/2019, 12:52 PM 

What was the conference called this weekend? 

Ben Hakes <+19522203642> 5/6/2019. 12:52 PM 

Mike Hoadley's GF works at Fidelity 

Ben Hakes <+19522203642> 5/6/2019, 12:56 PM 

I got ii. 

Ben Hakes <+19522203642> 5/612019, 12:57 PM 

Just talked with MH, he said he probably would have gone to thls conference MH also said that they're getting some 
real estate Issues cured and that closing should be 30-60 days. 

Austin Storms <+19853776257> 

You have time for a 5 min chat? 

Ben Hal<.es <+19522203642> 

yeah give me like 5 mins - 1 can call you if that's okay 

Austin Storms <+19853776257> 

Yea np 

51612019, 4 58 PM 

51612019, 4:58 PM 

5/6/2019 4:58 PM 

HIGHLY CONFIDENTIAL - ATTORNEYS' EYES ONLY B810004003 

Case: 23-1922      Document: 32-6     Page: 62     Filed: 12/20/2023



TX014.0050Appx8972

AS 

BH 

AH 

BH 

BH 

BH 

Bl 

Btl 

BH 

BH 

AS 

i3n 

AS 

AS 

Austin Storms <+19853776257> 5/1012019 12:42 PM 

Haven't heard back from GP since last email. Nobody's selling S9s anymore - they're profitable at $0.10/kWh lol 

Ben Hakes <+19522203642> 5/11/2019, 8:35 AM 

Yeah. I think they are all busy and that this 1s more of a side project and not urgent for them ... that's what happened 
with our first attempt. 

Ben Hakes <+19522203642> 

(But again Dan loves this so when Dan says to fix it they start fixing it) 

Ben Hakes <+19522203642> 

The other thing, any I don't know if this is coming into play here (it came into play last lime) 

Ben Hakes <+19522203642> 

Is that their capital, while significant, is discretionary 

Ben Hakes <+19522203642> 

Sorry rs NOT discretionary. 

Ben Hakes <+19522203642> 

5/11/2019, 8:36 AM 

011112019, s ·37 AM 

5/1112019, 8.38AM 

5/11/2019. 838AM 

5/11/2019, 8 40 AM 

Basically, they have lo go lo their capital partner for every deal, even ff it's a no brainer. In PE you ALWAYS prefer 
discretionary as a manager cuz then you can move really fast. 

Ben Hakes <+19522203642> 5/11/2019 841 AM 
My old CEO used to give people shit cuz their capital wasn't discretionary. 

Ben Hakes <+19522203642> 5/11/2019, 8.42 AM 

Tl;dr - they have to bring the mining deal to their capital partner as well instead of Dan just say ''go". 

Ben Hakes <+19522203642> 5/11/2019, 8'42 AM 

Dan has significant influence but that just slows things down 

Ben Hakes <+19522203642> 5/11/2019, 8:44 AM 

Also, thoughts on this ral ly? 0 short squeezeeeee 

Austin Storms <+19853776257> 5/11/2019, 2:51 PM 

That all makes sense - just going lo cost them more and more the longer they wait to make the decision (assuming 
price stays in the upward direction), 

Ben Hakes <+19522203642> 

agreed 

Austin Storms <+19853776257> 

5/11/2019.2:51 PM 

5/11/2019, 2·52 PM 

A lot of BTC movrng from Bitfinex cold wallet addresses - looks like people are dumping Tether for BTC. 

Not sure if the rally is a big bull trap or what. I bought a significant amount of BTC at 3,300 after selling half my stack at 
18k so I'm not complaining 

Austin Storms <+19853776257> 5/11/2019, 2:54 PM 

Breakeven price to mine BTC with a S9 is between $0.12-0.13/kWh right now lol - grid miners wil l come back online if 
they haven't capitulated already, hashrate might spike and drive profitabflity down and selling pressure up, prfce wtll 
stagnate potentially 
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Ben Hakes <+19522203642> 5/1912019, 11 :19 AM 
Hey - Caught up wt Mike Hoadley today on other stuff and I asked him about the panhandle project. He said to sit tight 
and that things will probably start to move a little more after their board meeting on May 30th. I asked him what course 
of action might be most llkely right now and he said maybe buying that box of yours first , but running in parallel on a 
larger deal as well. 

Ben Hakes <+19522203642> 5/19/2019, 11 :22 AM 

I get the tmpression though that cheap miners might be more difficult to come by now vs. a few months ago? I may 
want lo temper expectations about their "entry costs", given that the price and attention have spiked in the rast month. 

Austin Stotms <+19853776257> 5/19/2019, 1216 PM 

Liked "Hey - Caught up w/ Mike Hoadley today on other stuff and I asked him about the panhandle project. He said to sit 
tight and that things will probably start to move a little more after their board meeting on May 30th. I asked him what 
course of action might be most likely right now and he said maybe buying that box of yours first, but running in parallel 
on a larger deal as well ," 

Austin Storms <+19853776257> 5/19/2019, 12:16 PM 

Liked "I get the impression though that cheap miners might be more difficult to come by now vs. a few months ago? I 
may want to temper expectations about their "entry costs'', given that the price and attention have spiked in the last 
month.'' 

Austin Storms <+19853776257> 5119/2019, 12:18 PM 

That box is sold - I'll have to build them another if they want one. Might be better given that previous gen miners are 
•very• hard to come by in any quantity. 

Austin Storms <+19853776257> 5/19/2019, 12:19 PM 

Still modeling the data at all of the EXELON sites as well, well send over to you when I get home tonight. Was in 
Baltlmore for Preakness all weekend. 

Ben Hakes <+19522203642> 5/19/2019. 12 22 PM 
Liked "That box is sold - I'll have 1o build them another if they want one. Might be better given that previous gen miners 
are •very• nard lo come by in any quantity;' 

Ben Hakes <+19522203842> 5/19/2019, 1222 PM 

Liked "Stil l modeling the data at all of the EXELON sites as well , well send over to you when I get home tonight. Was in 
Baltimore for Preakness all weekend ," 

Ben Hakes < +19522203642> 

That's awesome - sounds like a blasl. 

Austin Storms <+19853776257> 

It was wild. Won $21 k on a straight super 

597:1 payout 

Ben Hakes <+19522203642> 

Emphasized "It was wild, Won $21k on a straight super 

597:1 payout" 

Ben Hakes <+19.52220364Z> 

= 
Ben Hakes <+19522203642> 

e 
Ben Hakes <+19522203642> 

Okay you definitely had fun then 

5/19/2019, 12:22 PM 

5/19/2019. 12 22 PM 

5119/2019, 12:23 PM 

5/19/2019, 12:23 PM 

5119/2019, 1223 PM 

5/19/2019, 12 23 PM 
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Austin Storms <+19853776257> 5/19/2019, 12:25 PM 

Yea it was absolutely nuts. A friend of mine had a private chalet in the infield and I'm officially spoiled for life. 

How've you been? Lambda still rocking and rolling? Any interesting projects you're doing? 

Ben Hakes <+19522203642> 5119/2019, 10:23 PM 

Laughed at ''Yea it was absolutely nuts. A friend of mine had a private chalet in the infield and I'm officially spoiled for 
life. 

How've you been? Lambda still rocking and rolling? Any interesting projects you're doing?" 

Ben Hakes <+19522203642> 5/19/2019, 10:26 PM 

Haha - sounds like a good friend to know. 

Things are good. Still rocking on Lambda, got about 5-6 weeks left. 

Working on a project doing some low level integrations with Bluetooth devices and push notifications RN. Also diving 
into more functional programming as well, whlch I'm really liking. 

Austin Storms <+19853776257> 5/29/2019, 5.41 PM 

Liked "Haha - sounds like a good friend to know. 

Things are good. Still rocking on Lambda, got about 5-6 weeks left. 

Working on a project doing some low level Integrations with Bluetooth devices and push notifications RN. Also diving 
into more functional programming as well, which I'm really liking." 

Austin Storms <+19853776257> 5/29/2019, 5:42 PM 

Bluetooth devices and push notifications have a huge working field - there was so of that at Garmin while I was there 
and they were launching the vivofit and watch series. 

Austin Storms <+19853776257> 5/29/2019, 5,44 PM 

I just finished the script that takes every settlement location in the SPP, fetches DA & RT LMP from CSV for each , and 
calculates mlnTng profitability statistics for them - each output to lts own postgresql table. 

Austin Storms <+19853776257> 5/29/2019, 5 45 PM 

Image -!Library/SM SI Attachments/30!001897CD39B--5E76-45B0-BC68-0A CAAD 1E92 29/580862 7 450 7 _ BD62E9A5-
F828-4E65-AF56-FCFE1672B689 JPG (7 MB) 

Ben Hakes <+19522203642> 

A 

Ben Hakes <+19522203642> 

That's so cool. 

5/29/2019, 8:46 PM 

5/29/2019, 8:46 PM 
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Ben Hakes <+1952220364Z> 5/29/2019. 8:47 PM 

ei 

Ben Hakes <+19522203642> 5/29/2019, 8:48 PM 

Would someone buy this? 

Austin Storms <+19853776257> 5/29/2019, 8:50 PM 

Not sure - I might turn it into a live site that tracks Bitcoin mining profitability of different mining machines across all 
sites. 

Austin Storms <+19853776257> 611/2019, 7.56 PM 

The guy who was going to buy my prototype container had his power delayed for 3 months and doesn't want it anymore -
not sure if GlidePath is interested in it and machines still. 

Ben Hakes <+19522203642> 6/ 1/2019, 9'48 PM 

Liked "The guy who was going to buy my prototype container had his power delayed for 3 months and doesn't want it 
al}ymore - not sure if GlidePath is interested in ii and machines still." 

Ben Hakes <+19522203642> 

I'll call Dan next week 

Austin Storms <+19853776257> 

https://www.youtube.com/watch?v=YwYJfJAp-lo 

File Hbfaff8cf..()723-40d4•926c-97fb375b9bb3.pfuginPayloadAttachment" 1s m1ssmg. 

6/ 1/2019, 9·49 PM 

6110/2019. 4 47 PM 

Attachment: ~IL1bra1y/SMS/Attachments/ddl13/4BB48933-109B-41 A0-99BB-FD868F4020D6!551FF193-4C6C-4DCB-
91 B7-15EBF5333686.p/ugmPay/oadAttachment (15 KB) 

Fl1e H26d23061-9678-4d90-b4c5-7d4c35130d21.ptuginPay(oadAttachment" 1s missing. 
Attachment. ~ILlbrarylSMSIAttachmentslBb/7 1150G 1 ·1DAB-1546-4724-9294-JE768350C41Al6W 193F7-5A3o-47D!>-
863E-CAF65AF040AF plugmPayloadAttac/1n1er1t 1494 KB) 

Austin Storms <+19853776257> 

https://www.youtube.com/watch?v=1 JhvxMo8khk 

Fife "bd86d9c2r91f3-4fbc-8d76-e8f40e3d35c6.pluginPayloadAttachment" is missing, 

6/1012019, 4 :47 PM 

Attachment.· ~/Library/SMS/Attachmentsle 1101IBF0563A6-9100-468D-B92A-50F232265803166E3084 7-DFFA-4CDD-
94AD-9C3O9579O385.pluginPa yloadAttachment (15 KB) 

File *26489505-7 ce3-4c3e-af81-e306c0f55ab 1.pluginPayJoadAttachmentH is missing 
Attachment -IL1brarylSMSIAttachmentslce/14/2C t 1253F-40£E-4E1 C-B75C-042602A48DA3l82A 5CC 7 D-8F20-44TC-
87 A9-CEBE00B98E50.pluginPay/oadAttacnment 15;4 KB) 

Ben Hakes <+19522203642> 6/13/2019, 1 :51 PM 

Some people get excited about new episodes of their latest Netmx show. I get excited about watching panel talks from 
bitcoin mining conferences ® 

Ben Hakes <+19522203642> 6/1312019, 2:52 PM 

Even this intro is incredibly professional 

Austin Storms <+19853776257> 6/13/2019, 4 :30 PM 

The entire summit was very well done. 

Ben Hakes <+19522203642> 6/18/2019, 11 :52 AM 

Souhds like GP is finally going to close on the site in early July 

Austin Storms <+19853776257> 6/18/2019, 11 :58 AM 
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Which site? 

Ben Hakes <+1&522203642> 

"Stockyards" I guess .. I think it's still the Texas one 

Ben Hakes <+19522203642> 

They had to secure the land as Well. 

Austin Storms <+19853776257> 

Ah I see. 

Ben Hakes <+19522203642> 

You still trying lo offload that box? 

Ben Hakes <+19522203642> 

What are the high-level specs again? Mikes wondering about ballpark costs w/ delivery. 

Austin Storms <+19853776257> 

6118/20'19. 11 .58 AM 

6118/2019, 11.59 AM 

6/18/2019, 11 .59 AM 

6/2.0/2019 3 34 PM 

6/20/2019, 3 35 PM 

6/20/2019 4 -02 PM 

Definitely could - just buttoned it up last week. I'll put together pricing as-is (basic Raptor CryptoBeast, manual fan 
control) with delivery and then upgraded pricing with my custom PDUs, fan relay controller. etc. this afternoon when I 
get home. 

High-level specs are 120/208Y, LLLG (no neutral), fed overhead with mast ki t or underneath from pad mount. 1200A 
maln, designed for ~275kW at full load of 192 machines. 

Reasonably, I'd estimate 3/4 of the hashing boards are operational. so there's likely ~2PH/s@ 200kW most 111<ely. 

Austin Storms <+19853776257> 6/20/2019, 4 06 PM 

I'm about done putting together the pitch deck on how the boxes and PDUs are designed from a hardware perspective 
and how the software works down to the script/database level. 

Wil l be interesting to see who's about it next week in SF. 

Ben Hakes <+1952i203642> 6/20/2019 4:12 PM 

Liked "Definitely could - just buttoned it up last week. I'll put together pricing as-1s (basic Raptor CryptoBeast, manual 
fan control) wfth delivery and then upgraded pric1ng with my custom PDUs, fan relay controller, etc. this afternoon when 
I get home. 

Hfgh-level specs are 120/208Y, LLLG (no neutral), fed overhead with mast kft or underneath from pad mount, 1200A 
maln, designed for ~275kW at ful l load of 192 machines. 

Reasonably, I'd estimate 3/4 of the hashing boards are operational, so there's likely ~2PH/s@ 200kW most likely.'' 

Ben Hakes <+19522203642> 

Sweet 

Austin Storms <+19853776257> 

6/20/2019 4.12 PM 

8/20/2019 4 14 PM 

Also, sent you an email with some screenshots of the db - I've been logging data across all 1,000+ settlement locations 
in the SPP in 5 minute increments for a week or so. 

The data ls ridiculous. 

Ben Hakes <+19522203642> 8/20/2019, 4 :42 PM 

That is so cool. Any patterns that you've started to see? 

Austin Storms <+19853776257> 6/21/2019 12..111\M 

Haven't done much analysis besides hashrate distribution - looks like +13 hoJrs brings on a lot 

Austin Storms <+19853776257> 6/21/2019, 1 18 PM 

Unknown to me, my partner agreed to sell the Dragonminls last week lo a hosting company - they lexted me this 
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morning and are picking them up Sunday afternoon. 

Fee1 free to tell Mike that I've got the container but no machines and I apologize for not knowing sooner. 

Ben Hakes <+19522203642> 

Hey sorry I've been late to respond to this - hope the meetings in SF are going well. 

Conference looks pretty good (still might have enjoyed the mining conf videos more). 

Austin Storms <+19853776257> 
All good bro - just got back from SF, Wild week out there. 

Austin Storms <+19853776257> 

Mining conference was better - this was more networking. 

Austin Storms <+19853776257> 

About to send you CSV dumps of the past two week data comps for GP sites 

Never heard back from Mike after the last emails. 

Austin Storms <+19853776257> 

Yo! You finish Lambda yet?? 

Ben Hakes <+19522203642> 

6/26/2019, 8:50 AM 

6/28/2019, 5.32 PM 

6/2812019, 5.32 PM 

6/2812019, 5:33 PM 

7131/2019, 1043AM 

7/31/2019, 11:17 AM 

Yo! They asked me to TA so I've been doing that for a little bit. Still got like 4 weeks left of the curriculum but is all CS 
stuff. Got some interviews coming up, 

You been busy? 

Ben Hakes <+19522203642> 7131/2019, 11 :18AM 

Btw I guess GP is still kicking around mining ... their just kinda slow about it. 

Ben Hakes <+19522203642> 7/31/2019, 11 :19 AM 
They're 

Ben Hakes <+19522203642> 7/31/2019, 11 20 AM 

We should catch up. Also, did you end up moving? 

Austin Storms <+19853776257> 7/31/2019, 11 :24 AM 

Liked "Yo! They asked me to TA so I've been doing that for a little bit. Still got like 4 weeks left of the curriculum but is 
all CS stuff. Got some interviews coming up. 

You been busy?" 

Austin Storms <+19853776257> 7/31/2019 11251\M 

Solid solid. What do you do as a TA? I've been mega busy, but just flew to Vail to take a week and reset. 

Austin Storms <+19853776257> 

Haven't moved yet hahaha 

Ben Hakes <+19522203642> 

7/31/2019. 11 25 AM 

7/31/2019, 1126AM 

Liked "Solid solid. What do you do as a TA? I've been mega busy, but just flew to Vall to take a week and reset. · 

Ben Hakes <+19522203642> 713112019, 11 :26 AM 
That's awesome. Get some sleep and go be in nature. 

Ben Hakes <+19522203642> 7/31/2019. 1 i :27 AM 

TA do technical code reviews and a spot of technical project management. Nothing too crazy. 

HIGHLY CONFIDENTIAL - ATTORNEYS' EYES ONLY B610004009 

Case: 23-1922      Document: 32-6     Page: 68     Filed: 12/20/2023



TX014.0056Appx8978

BH 

AS 

AS 

BH 

AS 

AH 

AS 

AS 

AS 

BH 

Bl 

BH 

AS 

AS 

AS 

Ben Hakes <+19522203642> 7131/2019 11:28AM 

The run to ~13k woke some people up 

Austin Storms <+19853776257> 7131/2019, 11 29 AM 

Liked ''TA do technical code re-views and a spot of technical project management. Nothing too crazy.• 

Austin Storm.s <+19853776257'> 7131/2019, 11 :29 AM 

Liked "The run to -13k woke some people up" 

Ben Hakes <+19522203642> /13i/2019, 11 :29AM 

I thought of you cuz the other week when the senate and house were having hearings on crypto, there was another 
senate/house hearing on "securing and transforming our electric grid" 

Austin Storms <+19853776257> 7/31/2019, 11 .30 AM 

Yes ii did - everyone who was dragging ass to build out ops is panicking righ1 now. 

A lot of ASICs on the ground still. 

Ben Hakes <+19522203642> 7/31/2019, 11 :30 AM 

I thought, joke on everyone cuz those topics are the same 

Austin Storms <+19853776257> 713112019, 11 :30 AM 

Liked "I thought of you cuz the other week when the senate and house were havlng hearings on crypto, there was 
another senate/house hearing on "securing and transforming our electric grid"" 

Austin Storms <+19853776257> 7/31/2019.11.30AM 

Liked "I thought, joke on everyone cuz those topics are the same" 

Austin Storms <+19853776257> 7131/2019, 11 ·30 AM 

The sooner that electricity prices are denominated in BTC, the sooner we have hyperbitcoinization. 

Ben Hakes <+19522203642> 7131/2019, 11 :31 AM 

The narrative is slowly creeping into the mainstream 

Ben Hakes <+19522203642> i/31/2019, 11 .32 AM 

I've got liberal friends and conservative friends and it's funny because there's an argument for each of them 

Ben Hakes <+19522203642> 7/31/2019, 11 :34 AM 

I like to poke my liberal friends recently by asking them if they support sanctions on foreign govt like Iran, made possible 
by USO hedgemony 

Ben Hakes <+1952220364.2> 7/3~/2019, 11 .34 AM 
Or the fact that fiat al lows govt to print money for war that they don't have 

Austin Storms <+19853776257> 7131/2019, 11 43 AM 
Emphasized ·1 like to poke my liberal friends recently by asking them if they support sanctions on foreign govt like Iran, 
made posslble by USO hedgemony" 

Austin Storms <+19853776257> 7/31/2019, 11 43 AM 

Emphasized "Or the fact that flat allows govt to print money for war that they don't have" 

Austin Storms <+19853176257> 7/3~/2019, 11 :56 AM 

Same. They don't have an answer for the Iranian OFAC sanctions. 
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Austin Storms <+19853776257> 7131/2019 11 :57 AM 

The 18 year ·•war" we've been in has been summarily funded by the 2001 AUMF, passed three days after 9/11 . 

Never ending funding to hunt terrorists all over the globe wlthout Congress having to declare war is ridiculous. 

Ben Hakes <+19522203642> 7131/2019, 5:42 PM 

Disliked "The 18 year "war'' we've been in has been summarily funded by the 2001 AUMF, passed three days after 9/11 . 

Never ending funding to hunt terrorists all over the globe without Congress having to declare war is ridiculous." 

Ben Hakes <+19522203642> 

absolutely nuts 

Ben Hakes <+19522203642> 

happy fed funds rate cut day BTW 

Austin Storms <+19853776257> 

LMFAO same to you 

Austin Storms <+19ll53776257> 

:#BuyBitcoin 

Ben Hakes <+19522203642> 

#mlnebltcoin 

Austin Storms <+19853776257> 

Liked "#minebitcoin" 

Austin Storms <+19853776257> 

Looks like GP is still interested in mining 

Austin Storms <+19853776257> 

What are you up to? TA at Lambda or did big tech scoop you up? 

Ben Hakes <+19522203642> 

Yeah - not surprised but they're just slow as molasses 

Ben Hakes <+19522203642> 

7/31/2019, 5 42 PM 

7/31/2019, 5'43 PM 

7/31/2019, 5.46 PM 

713 1/2019. 5 46 PM 

7131/2019, 6:00 PM 

7/31/2019, 9:42 PM 

8/21/2019, 8:44 AM 

8121/2019, 8.50 AM 

8/21/2019, 9.59 AM 

8/21/2019, IO.Q1 AM 

Got a few weeks left of TA-ing but got an offer from Coinbase yesterday for an internship-to-hire program. 

Austin Storms <+19853776257> 8/2112019. 10·21 AM 

Liked "Got a few weeks left of TA-ing but got an offer from Coinbase yesterday for an internship-to-hire program." 

Austin Storms <+19853776257> 8/21/2019 10 21 AM 
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Austin Storms <+19853776257> 

Love that - just don't work on any of their shitcoin casino stuff lmfao 

Ben Hakes <+19522203642> 

Laughed at an image 

Ben Hakes <+19522203642> 

8/21/2019, 10:21 AM 

8/21/2019, 10:23 AM 

8/21/2019, 10:24 AM 

Ha! Yea we'll see. It's an interesting opportunity but open to other ideas still. My lady got a full-time offer here in 
Minnesota so gotta take that into consideration as well. 

Austin Storms <+19853776257> 8/21/2019, 10:24 AM 

That's very important to consider. What about remote ops? 

Ben Hakes <+19522203642> 8/21/2019, 10.25 AM 

do you mean something specific with remote ops? 

Austin Storms <+19853776257> 8/21/2019, 10:26 AM 

Like would you consider remote work if the right opportunity came along? 

Ben Hakes <+19522203642> 8/21/2019, 10:26 AM 

Definitely. 

Austin Storms <+19853776257> 8/21/2019, 10:27 AM 

A friend of mine is the recruiter for Enlergy's new CUBE team and they're trying to poach me for one of their PM 
positions - told them they need lo hire devs remotely if they want good talent (nobody wants to move to New Orleans) 
and that Lambda is who I'd source from. 

Ben Hakes <+19522203642> 

Good idea. 

Ben Hakes <+19522203642> 

I don't think people area going to be able to attract talent without remote ops in the future. 

Austin Storms <+19853776257> 

8/21/2019, 10·27 AM 

8/21 /2019, 10·28 AM 

8/21/2019, 10:30 AM 

The CUBE team is their "startup culture/thinktank" within the org and has 100% buy-in from C-level. They're doing a full 
AMI (advanced metering) rollout over the next 2 years and will need big data folks and iOS engineers (the app is total 
horseshit, take a look at Tl if you get a chance) to push the strategic org goals to customers. 

Ben Hakes <+19522203642> 

sounds cool 

8/21/2019, 10:31 AM 
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Ben Hakes <+19522203642> 8/21/2019 1031 AM 

how are things going for you? BTW d1d you ever decide to move somewhere? 

Austin Storms <+19853776257> 8/21/2019, 10:35 AM 

Things are good - had some family stuff come up, met a girl, and I'm staying 1n NOLA for the foreseeable future. 

Austin Storms <+19853776257> 

What about you? Life's good? 

Ben Hakes <+19522203642> 

8/21/2019, 10:42 AM 

8/21/2019, 12.14 PM 

Liked "Things are good - had some family stuff come up, met a girt, and I'm staying in NOLA for the foreseeable future." 

Ben Hakes <+19522203642> 8/21/2019, 12:15 PM 

a lady in the picture, eh? I hope she's not a no coiner .... 

Ben Hakes <+19522203642> 8/21/2019, 12:16 PM 
My lady and I actually got engaged last week! V 

Austln Storms <+19853776257> 8/21/2019, 12:16 PM 
I gave her my annotated copy of Economics 1n One Lesson yesterday, slowly red-pilling her into full-blown 
libertarianism and Bitcoin. 

Au&tin Storms <+19853776257> 8121/2019, 12:16 PM 

Loved "My lady and I actually got engaged last week! 

Austin Storms <+19853776257> 8121/201B, 12.16 PM 

Dude congrats!!!!! 

Ben Hakes <+19522203642> 8/21/2019, 12:16 PM 

Laughed al ·1 gave her my annotated copy of Economics in One Lesson yesterday, slowly red-pilling her into full-blown 
libertarianism and Bitcoin.'' 

Austin Storms <+19853776267:> 8/21/2019, 12:16 PM 

That's huge 

Ben Hakes <+19522203642> 8/2112019, 12:16 PM 
Thank youl 

Ben Hakes <+19522203642> 8/21/2019, 12:17 PM 
Loved "Dude congrats!!!!!" 

Ben Hakes <+19522203642> 8/2112019, 12·17 PM 
yeah - I'm a lucky guy. 

Austin Storms <+19853776257> 8/21/2019, 1217 PM 
What does she do? You said she fust got an offer in MN? 

Ben Hakes <+19522203642;> 8/21/2019, 12:17 PM 

Proposed at her g-mas farm Tn rural New England. It was solid. 

Ben Hakes <+19522203642> 8/21/2019, 12:19 PM 
Yeah she's in biz school but was to do HR-stuff_ I gave her some bitcoin for brunch money when we first started 
dating ... fun to look back on that 

Ben Hakes <+19522203642> 

wants• 

8/21/201B, 12:19 PM 
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Austin Storms <+19853776257> 8/21/2019. 12·19 PM 

That sounds solid - HR is the heartbeat of any org. 

Austin Storms <+19853776257> 8/21/2019, 12:20 PM 

And bitcoin for brunch money, huh? Sounds like a movie title lo! 

Ben Hakes <+19522203642> 8/21/2019, 12:21 PM 

the $50 worth of eggs and coffee is now worth like $500 

Austin Storms <+19853776257> 8/21/2019, 12:22 PM 

Now it's 10 more brunch moneyst 

Austin Storms <+19853776257> 8/21/2019. 12:22 PM 

Absolute scarcity is a WIid thing, huh? 

Ben Hakes <+19522203642> 8/21/2019, 12:24 PM 
something beautiful about the compounding reflected in both the value and our relationship over time 

Austl,i Storms <+19853776257> 

Facts. Relationships are the only thing that appreciate better than Bitcoin. 

Ben Hqkes <+19522203642> 

Loved "Facts. Relationships are the only thing that appreciate better than Bitcoin.'' 

Ben Hakes <+19522203642> 

100% 

Austin Storms <+19853776257> 

8/21/2019, 1227 PM 

8/21/2019. 12:33 PM 

8/21/2019, 12:33 PM 

8/21/2019, 12.35 PM 

And I think that's a function of time's perceived scarcity - another philosophical topic that I imagine we're aligned on 
haha 

Ben Hakes <+19522203642> 

for sure 

Austin Storms <+19853776257> 

8/21/2019, 12·39 PM 

91612019, 1 ·oo PM 

Did you take the Coinbase position? Saw Austen tweeted that they'd filled a spot there with one of y'all Lambda grads. 

Austin Storms <+19853776257> 

•)1 

9/612019, 1 :oo PM 
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Ben Hakes <+19522203642> 9/8/2019, 10:47 PM 

Yo! Was down in Madison at a college reunion this weekend so just catching back up. 

Ben Hal<es <+19522203642> 918/2019, 10.51 PM 

I actually did not take the cofnbase offer. 

It was very tempting, but i got offered a dev pos1t1on about 2 miles from my apartment that I am pretty excited about. 
Actually have my first day tomorrow. 

Ben Hakes <+19522203642> 

I'm going to continue to hustle on side projects though. 

Ben Hakes <+19522203642:> 

How's everything going with you? 

Austin Storms <+19853776257> 

Liked "I actually did not take the coinbase offer. 

9/8/2019, 10 53 PM 

9/8/2019, 10·54 PM 

9/10/2019, 1140 AM 

It was very tempting, but I got offered a dev position about 2 miles from my apartment that 1 am pretty excited about. 
Actually have my first day tomorrow." 

Austin Storms <+19853776257> 9/10/2019, 1142 AM 

That's fantastic dude. And everything's good. Got an offer to go up to Lexington and come on board to a friend's startup 
that I'm probably gonna take and still hustle on some BTC side projects. 

Ben Hakes <+19522203642> 9/11/2019 8.07 AM 

That's sweet man, What does that start up do? 

Let me know if you get any ideas for mobile apps, especially for BB that you·d want to prototype. I could potentially 
prototype or design some stuff. 

Austin Storms <+19853776257> 9/11/2019, 8·08 AM 

Liked "That's sweet man. What does that start up do? 

Let me know if you get any ideas for mobile apps, especially for BB that you'd want to prototype. I could potentially 
prototype or design some stuff." 

Austin Storms <+19853776257> 9/11/2019, 8:10AM 

Modular mobile apps. Something like "platform as a service." 

Ben Hakes <+19522203642> 9/i1/2019, 8.14AM 

Liked "Modular mobile apps. Something like "platform as a service_" " 

Austin Storms <+19853776257> 9/11/2019, 8 15 AM 

Their big prod ls a moblle first salesforce, but that's gofng to take another 6 mos to finish. He wanted me as their 
enterprise blockchain guy, I told hlm only Bltcoln stuff. Probably going to do a Microsoft ION integration as well (he's 
also the state director 1n KY for their !AMS). 

Ben Hakes <+19522203642> 9/11/2019, 8 4l AM 

Cool. What is !AMS? 

Austin Storms <+19853776257> 9/11/2019, 8:51 AM 

Identity access mgmt 

Ben Hakes <+19522203642> 9/11/2019 9:27 AM 

Liked "Identity access mgmt" 
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Austin Storms <+19853776257> 9/11/2019, 1 :55 PM 

Network hashrate went over estimated 102 EH/s briefly this morning •>) 

Ben Hakes <+19522203642> 9/11/2019, 4:18 PM 

Dang ... what's your profitability model looking like right now? I'd be interested in $/kwh 

Ben Hakes <+19522203642> 9/11/2019, 4:18 PM 

Seems like peeps are getting their last run in before the halvening? 

Austin Storms <+19853776257> 9/11/2019, 4:22 PM 

Looks like S9 rev is stil l breakeven at ~$.072/kWh 

Austin Storms <+19853776257> 9/11/2019, 4·23 PM 

When that gets to $.035- .04/kWh, those machines start turning off and difficulty should drop a good bit. I don't expect 
that until 130EH/s , probably late OcUearly Nov if we stay in this $1 Ok range 

Austin Storms <+19853776257> 9/11/2019, 428 PM 

Image· -IL/brary/SMS/Attachments/20/00IF0F9B I 46-CF5E-4850-940B-5361 CC1 EBE'iJB/58993006865_ 69A 141 C5-
61 I 9-4687-AFE6-4F319800ADBE.JPG (6 MB) 

Ben Hakes <+19522203642> 9/11/2019, 4 :29 PM 

Liked "When that gets to $.035-.04/kWh, those machines start turning off and difficulty should drop a good bit. I don't 
expect that until 130EH/s, probably late OcUearly Nov if we stay in this $1 Ok range" 

Ben Hakes <+19522203642> 

https://fortu ne.com/2019/10/15/wha t-is-bitcoin-mining-layer1-peter -th iel-crypto­
investment/amp/? _ twitter _impression=true 

Austin Storms <+19853776257> 

10/15/2019, 12:18 PM 

10/15/2019, 12:20 PM 

Yep - talked with Alex a few weeks ago. They've got a good team but he's not experienced and they made some false 
claims in their deck ... 

Austin Storms <+19853776257> 10/15/2019, 12:21 PM 
Terrance Yang was in their seed round at Layer1 Capital and sent me the deck/setup the call for some due diligence 
questions. Their team is entirely offshore and R&D is in Moscow/Shenzhen. Can send you the deck if you want 

Austin Storms <+19853776257> 10/1512019, 12:46 PM 

File "32c672ec-676d-48d0-8457-b2776e3ca19e.pdf" is missing. 
Attachment: -IL1brary/SMS/Attachments/a7/07/ECC324BC-0B58-49F1-B0BC-A991A4FA4F93/Layer1 Technolog1es /nr; 
Deck.pd{ (2 MB) 

HIGHLY CONFIDENTIAL - ATTORNEYS' EYES ONLY 8810004016 

Case: 23-1922      Document: 32-6     Page: 75     Filed: 12/20/2023



TX014.0063Appx8985

BH 

AS 

AS 

6H 

AS 

AS 

BH 

AS 

BH 

BH 

BH 

AS 

AS 

AS 

AS 

Bt 

Ben Hakes <+19522203642> 10/15/2019 2 20 PM 

Austin Storms <+19853776257> 10/15/2019, 2:21 PM 

And I just got access to the Crusoe Energy/Upper90 deck for their series A. 

Ben Hakes <+19522203642> 10/15/2019, 2:37 PM 

Are they mining as well? 

Ausun Storms <+19853776257> 10/15/2019, 2 :38 PM 

Yea that's the Bain Capital/Winklevoss backed startup operating off of Oared natural gas in WY, CO, and the Dakotas. 

Ben Hakes <+19522203642> 

Big boys are legging in 

Austin Storms <+19853776257> 

Yep - Just emailed GP team. 

Austin Storms <+19853776257> 

Yo 

Ben Hakes <+19522203642> 

Yo whats happenin 

Austin Storms <+19853776257> 

Just checking in to see what you've been up to! Still doing iOS engineering? 

Ben Hakes <+19522203642> 

10/1512019, 2:51 PM 

10/15/2019 2·52 PM 

4/29/2020, 10:08 AM 

4/29/2020. 10 35 AM 

4/29/2020. 10·38 AM 

4/29/2020, 10'44 AM 

Yeah man - we've got a greenfield app that's about to get released at work - great learning e)(perience. Have taken 
break from side projects while I learn some new mobile architectures but am going to start buildings some new apps 
soon. 

Ben Hakes <+19522203642> 

How bout you? 

Ben Hakes <+19522203642> 

Side note - super pumped for the halvening 

Austin Storms <+19853776257> 

4/29/2020, 10:45 AM 

4/29/2020, 10:45 AM 

4/29/2020, 10:51 AM 

Liked "Yeah man - we'Ve got a greenfield app that's about to get released at work - great learning experience. Have 
taken break from side projects while I learn some new mobile architectures but am going to start buildings some new 
apps soon." 

Austin Storms <+19853776257> 4/29/2020, 10·55 AM 

Fantastrc - greenfield like from scratch? I'm not as famlHar with mobile dev. 

Austin Storms <+19853776257> 4129/2020. 10:57 AM 

Staying busy on the mining side - got brought on early to the GAM team last year and we're solving the Oared natural 
gas problem for O&G producers and expanding into other renewable vertrcals that make sense. 

I'm about to reach out to the GlldePath team again to check their pulse. 

Austin Storms <+19853776257> 4129/2020. 10:58 AM 

I'm also super excited for the halvening - there are a LOT of S9's still operating that need to come off. Average TH/son 
Slushpool is 33TH/s - that needs to get to the SOTH/s range before we can really take off. 

Ben Hakes <+19522203642> 4/29/2020. 11 :04 AM 

Liked "Staying busy on the mining slde - got brought on early to the GAM team last year and we're solving the Oared 
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natural gas problem for O&G producers and expanding into other renewable verticals that make sense. 

I'm about to reach out to the GlidePath team again to check their pulse." 

Ben Hakes <+19522203642> 412912020, 11 -05 AM 

Yeah - the new app is being built from scraich. 

Ben Hakes <+19522203642> 4/29/2020, 11 ·05 AM 

Does GAM stand for something? 

Austin Storms <+19853776257> 4/29/2020 11 06 AM 

Liked "Yeah - the new app ls being built from scratch." 

Austin Storms <+19853776257> 4/2912020. 11 :06 AM 
Great American Mining 

Ben Hakes <+19522203642> 4/2912020. 11 :07 AM 

Ahh yeah. 

You should reach out to GP, however I did get a message from Mike H. a couple months ago and said that he was no 
longer with GlidePath (I think he was getting bored). That's not necessarily a bad thing tho as Dan was really the shot 
caller there. 

Ben Hakes <+19622203642> 4129/2020. 11 :08 AM 

People still running S9'sl?! Jeeze 

Ben Hakes <+19522203642> 4/2912020 11 09 AM 

Loi 

Austin Storms <+19853776257> 4/2912020, 11 . 1 U AM 

Emphasized "Ahh yeah. 

You should reach out to GP, however I did get a message from Mike H. a couple months ago and said that he was no 
longer with GlidePath (I think he was getting bored). That's not necessarily a bad thing tho as Dan was really the shot 
caller there.'' 

Austm Storms <+19853776'257> 

Bored?!? Loi 

Austin Storm.s <+19853776257> 

And yes, people are still running S9's - either really cheap power or just laundering via mining. 

Ben Hakes <+19522203642> 

Haha yeah I'm not sure ... looking back, he might of wished he'd kept the steady paycheck 

Austin Storms <+19853776257> 

I think there's a lot of folks in hindsight who wish they'd have done that! 

Ben Hakes <+19522203642> 

Haha for sure! Also, Just seeing this BHut coindesk piece 

Austi,, Storms <+19853776257> 

Yea I read it this morning - Huts is in trouble 

Austin Storms <+19853776257> 

Too much capex spend 

Austin Storms <+19853776257> 

412912020, 11 10 AM 

4129/2020. 11 ·to AM 

'1129/2020, 11 .11 AM 

4/29/2020, 11 '12AM 

4/2912020 11 t 3 AM 

4/2912020. 11 14 AM 

4/2912020, 11 14 AM 

4/29/2020, 11 14 AM 
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Too much burn 

Ben Hakes <+19522203642> 4/29/2020. 11 14 AM 

They were always too suit and tie for me 

Ben Hakes <+19522203642> 4/29/2020, 11 15 AM 
Had my doubts they could pull it off 

Austin Storms <+19853776257> 4/29/2020, 11 18 AM 
Liked "They were always too suit and tie for me" 

Austin Stotms <+19853776257> 4/29/2020, 11 :18 AM 
100% 

Austin Storms <+19853776257> 4/29/2020, n 18 AM 

Trying to teach the GAM guys that burning capital for anything non-essential is bad bad in this industry. 

Ben Hakes <+19522203642> 4/29/2020, 11 .55 AM 

Liked "Trying to teach the GAM guys that burning capital for anything non-essential is bad bad in this industry." 

Ben Hakes <+19522203642> 

Bitcoin is a teacher 

Ben Hakes <+19522203642> 

Hard for guys that have been around funny money spaces like investment bankfng I PE all their life 

Austin Storms <+19853776257> 

No doubt. It's ruthless capitalism 

Austin Storms <+19853776257> 

4/29/2020, 11 :55 AM 

4/29/2020, 11 56 AM 

4/29/2020, 11 56 AM 

4/29/2020, 11 :57 AM 

The Crusoe Energy guys are in bfg big trouble - too much burn with a 25+ man team and thelr model is contingent on 
O&G producers paying them . 

A lot of ppl are about to get taught 

Ben Hakes <+19.522203642> 4/2912020. 11 :58 AM 

Yup. They can't rely on their Cantlllon supremacy anymore. 

Austin Storms <+19853776257> 4/29/2020, 11 :58 AM 

Facts. 

Ben Hakes <+19622203642> 4/29/2020. 11 :58 AM 

Rekt 

Austin Storms <+19853776257> 4/29/2020, 12·01 PM 

Bi9ly rekt. 

Austln Storms <+19853776257> 4/29/2020, 12.01 PM 
That's why I was so crazy about the GP team and them not deploying old gen miners even though they were cheap and 
power was essentially free, 

Austin Storms <+19853776257> 

Hard paradigm shift to make though. 

Austin Storms <+19853776257> 

4/29/2020, 12:01 PM 

5/2212020, 10:39 AM 

https:l/www.prnewswire.com/news-releases/1ayer1-launches-bitcoin-batter1es--to-stabilize-energy-grids-by-releasing­
electricity-to-meet-ma rket-demand-301063984. him I 
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File ~4e25339d-de0d-47c3-b700-e00da550b3be.pluginPay/oadAttachment" 1s missing. 
Attachment: -ILibrary/SMS/Attachments/87 /07 /687C283C-6198-40DE-B 1 A5-EB 1BFA049C0B/DD0D6744-3D 15-45C2· 
BA61-D6A52EF59E5A.pluginPay/oadAttachment (31 KB) 

Austin Storms <+19853776257> 

This is load as a servlce. 

Ben Hakes <+19522203642> 

"Layer1 ·s proprietary demand-response software" 

Ben Hakes <+19522203642> 

... like a few lines of python ~~ 

Austin Storms <+19853776257> 

Literally less than 100 to kill all of the power 

Ben Hakes <+19522203642> 

Loi 

Austin Storms <+19853776257> 

5/22/2020, 10:39 AM 

5/23/2020, 4 :54 PM 

5/23/2020, 4:54 PM 

5/23/2020, 4 55 PM 

5/23/2020, 4:55 PM 

5/23/2020, 4:55 PM 

Denis and the GP team got back to me and said they reviewed the models and ii wasn't enticing enough for them. 

Austin Storms <+19853776257> 

Looking for a 2 year payback. 

Ben Hakes <+19522203642> 

Huh ... 

Ben Hakes <+19522203642> 

5/23/2020, 4 '55 PM 

5/23/2020, 4 :56 PM 

5/23/2020, 4 :56 PM 

"The increased installation of renewable energy production capacity wil l require increased demand response services 
from companies like Layer1 ," 

Austin Storms <+19853776257> 5/23/2020, 4 :57 PM 

Image ~/Ubrary/SMS/Attachm@nts/02102/5864529B-9407-40B3-A 1 I C-829987 AB981DI/MG _5250 PNG /8 18 KB) 
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Ben Hakes <+19522203642> 

Can't say we were off 

Austin Storms <+19853776257> 

You were dead on. 

Austin Storms <+19853776257> 

I just build the stuff. 

Ben Hakes <+19522203642> 

Liked an image 

Ben Hakes <+19522203642> 

Would be Interesting to hear denis's response 

Ben Hakes <+19522203642> 

I think they just don't have the pocketbook or the risk cap1tal to be that entrepreneurial 

Austin Storms <+19853776257> 

5/23/2020, 4 :57 PM 

5/23/2020, 4:57 PM 

5/23/2020, 4 :57 PM 

5/23/2020, 4:57 PM 

5/23/2020, 4:58 PM 

5/23/2020, 4:58 PM 

5/23/2020, 4:58 PM 

Image: -ILlbrarylSMS/Attachments/01/01/009054FC-O566-48A8-9B6F-5O48785911 B7/IMG_ 5258. PNG (4 MB) 

Austin Storms <+19853776257> 5/23/2020, 4:58 PM 

Designed and built these PDUs for GAM recently. 

Austin Storms <+19853776257> 5/23/2020, 4 :58 PM 

Image -lltbrary/SMS/Attac/1mentslbb/111O49DE29C-6809 4CA0..8861 24090O4FADB1/RenderedlmageJpg (66 KB) 
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Austin Storms <+19853776257> 

Yea it's too much risk I think. 

Ben Hakes <+19522203642> 

Ooh 

Ben Hakes <+19522203642> 

I see 

Ben Hakes <+19522203642> 

Ya they're working with institutional money too 

Ben Hakes <+19522203642> 

If it was all their own they might do 11 

Ben Hakes <+19522203642> 

Reputation risk of crypto rs real, though it's dlminishing in finance right now 

Ben Hakes <+19522203642> 

Of course in the tong run I think we're right but sort term we might look stupid for a bit 

Ben Hakes .;+19522203642> 

Emphasized an image 

Ben Hakes <+19522203642> 

Those PDUs are dope man! 

Austin Storms <+19853776257> 

Loved "Of course in the long run I think we're right but sort term we might look stupid for a bit" 

Austin Storms <+19853776257> 

That's usually how all great ideas are in the beginning 

Austin Storms <+19853776257> 

Thanks! They're 480Y/277VAC rated • ► • 

Ben Hakes <+19522203642> 

5/23/2020. 4:58 PM 

5/23/2020, 4 :58 PM 

5/23/2020, 4:58 PM 

b/23/2020, 4.59 PM 

5/23/2020, 4 .59 PM 

5123/2020, 4.59 PM 

5123/2020, 5.00 PM 

5/23/2020, 5:00 PM 

5/23/2020, 5:00 PM 

5/23/2020, 5.12 PM 

5/23/2020, 5 13 PM 

5/23/2020 5 13 PM 

5/2312020, 5·14 PM 

There was one quote from Thiel, or Paul Graham saying that one market of most successful people ls their Willingness 
to look stupfd in the short term ... 

Ben Hakes <+19522203642> 5/2312020, 5:15 PM 

• 
Austin Storms <+19853776257> 5/23/2020, 5:28 PM 

No doubt 

Austin Storms <+19853776257> 2/28/2021. 1 06 PM 

Yo 

Ben Hakes <+19522203642> 2/28/2021 1 ·07 PM 

Yo - love that thread today man 

Austin Storms <+19853776257> 2/28/2021 , 1 :07 PM 

Thanks dude. I've been heavy in the weeds for the past year trying to sort out the energy+ mining relationship 

Austin Storms <+19853776257> 2/2812021 , 1 07 PM 

The GAM stuff is wild - have been on ND 20+ days this month deploying on wellpads 

HIGHLY CONFIDENTIAL - ATTORNEYS' EYES ONLY 8B10004022 

Case: 23-1922      Document: 32-6     Page: 81     Filed: 12/20/2023



TX014.0069Appx8991

AS 

BH 

6H 

AS 

AS 

BH 

AS 

AS 

BH 

AS 

BH 

AS 

BH 

AS 

Bf-I 

AS 

Bl 

Austin Storms <+19853776257> 

You saw that wildness in ERCOT a few weeks ago? 

Ben Hakes <+19522203642> 

Freakin love It 

Ben Hakes <+19522203642> 

Yeah - that was insane 

Austin Storms <+19853776257> 

Not a good week to be a Bitcoin miner down there 

Austin Storms <+19853776257> 

There, MISO, or SPP 

Ben Hakes <+19522203642> 

For sure, and you've got to send it all to the grid at $9000 per MWh of w/e the heck it got to 

Austin Storms <+19853776257> 

2/28/2021 , 1.08 PM 

2/2812021 , 1 08 PM 

2/28/2021, 1 :08 PM 

2/28/2021 , 1 :09 PM 

2/28/2021, 1 09 PM 

2/28/2021 , 1 10 PM 

2/2812021 1 10 PM 

Laughed at "For sure, and you've got to send it all to the grid at $9000 per MWh or w/e the heck it got to" 

Austin Storms <+19853776257> 2/2812021 , 1 . 1 o PM 
Too bad Denis and team at GlidePath didn't go wfth the M20S pilot they would've ROl'd so quickly 

Ben Hakes <+19522203642> 2/2812021 , 1. 10 PM 

Loi 

Aust1n Storms <+19853776257> 2/28/2021 , 1 11 PM 
Not many people doing demand response with PPA/POA on ERCOT 

Ben Hakes <+19522203642> 2/28/2021 1 11 PM 

You think that'll change? 

Aostm Storms <+19853776257> 2/28/2021, 1 11 PM 

Not effectively at least - Lancium locked it all up with a patent and they're a bunch of fucking morons 

Ben Hakes <+19522203642> 

Wlf 

Ben Hakes <+19522203642> 

That's shitty 

Austin Storms <+19853776257> 

Confidentially, I'm chal lenging ii in federal court. 

Suit should be filed soon. 

Ben Hakes <+19522203642> 

Damn! I'll get the popcorn ready ... 

Austin Storms <+19853776:Z57> 

2/28/2021 , 1 '11 PM 

2/28/2021 1: 11 PM 

2/2812021 , 1 12 PM 

2/2812021. 1 12 PM 

2/28/2021 . 1 :13 PM 

Because I tried to sell it to him 6 months before he applied for the patent and he filed another patent that was recently 
published but not granted for the behind the meter application that was ~exactly<- what I tried to sell to him with the 
BearBox LaaS software and hardware intElfjration I built 

Ben Hakes <+19522203642> 2/28/2021 1 14 PM 
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What a dick 

Austin Storms <+19853776257> 212812021 1 ·14 PM 

Yea I know dude, I'm going for his neck and will blackball him out of the entire industry - no bad actors. 

Austin Storms <+19853776257> 

What have you been up to? 

Ben Hakes <+19522203642> 

2128/2021 , 1 14 PM 

2/28/2021 , 1.17 PM 

Still worKlng for this AgTech startup In Minny. Got promoted to lead iOS eng after some attrition. WorKing on a couple 
side projects and recently have been talKing with Alex and River about joining them. 

Ben Hakes <+19522203642> 2128/2021 , 1:19 PM 

We moved too so I went heavy into the home gym setup. 

Image. -!Librory/SMS/ Attachments/85!05192A4C40B-5F9C-4C38-8B63,F69 2E90F CA6CI/MG _ 2403 Jpeg (3 MB) 

Austin Storms <+19853776257> 2/28/2021 , 1 19 PM 

Loved "Stil l worKing for this AgTech startup in Minny. Got promoted to lead iOS eng after some attrition. Working on a 
couple side projects and recently have been talking with Alex and River about joining them." 

Austin Storms <+19853776257> 

Loved an image 

Ben Hakes <+19522203642> 

Hopefully we don't need another car for a while. 

Austin Storms <+19853776257> 

Love that! The River team is very good tmk 

Austin Storms <+19853776257> 

And home gyms were more scarce than Bitcoin last year - glad you got one setup! 

Ben Hakes <+19522203642> 

2/28/2021 , 1 19 PM 

2/28/2021 , 1 :20 PM 

212812021 , 1 20 PM 

212812021 , 1 20 PM 

212812021 , 1 :22 PM 

Yeah man - paying the shipping costs on my bumper plates felt like paying shipping for some ASICS 

Ben Hakes <+19522203642> 212812021 , 1 23 PM 

If you ever come through Minny hit me up and we can worKout 

Austin Storms <+19853776257> 2/28/2021 , 1 :23 PM 

Hahaha I bet - it's been brutal getting things out of China for the last year 
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Austin Storms <+19853776257> 

Liked "If you ever come through Minny hit me up and we can workout• 

Austin Storms <+19853776257> 

Absolutely dude - would love to crush some burpees in there 

Ben Hakes <+19522203642> 

Loi 

Austin Storms <+19853776257> 

2/28/2021 , 1 23 PM 

2/28/2021 , 1 24 PM 

2/28/2021 , 1 :24 PM 

2/28/2021 , 1 :25 PM 

And lmk how it goes with the River stuff - we're about to start expanding our core team and I could always use another 
software engineer, I'm currently writing everything hahaha 

Ben Hakes <+19522203642> 2/2812021 , 1 26 PM 

Liked "And lmk how it goes with the River stuff- we're about to start expanding our core team and I could always use 
another software engineer, I'm currently writing everything hahaha" 

Ben Hakes <+19522203642> 212812021 , 1 :28 PM 

Will do. It'd be great to .get back into the game, but being patient. 

Ben Hal(es <+19522203642> 2/28/2021 , 1 :29 PM 

I'm also starting to look at some part time contract work on the side with a local dev I trust a lot. If you guys ever wanted 
something mobile especially we could chat. 

Austin Storms <-i-19853776257> 2/28/2021 1 :30 PM 

Loved "I'm also starting to look at some part time contract work on the side with a local dev I trust a lot. If you guys ever 
wanted something mobile especially we could chat. '' 

Austin Storms <+19853776257> 2/2812021 , 1 30 PM 

Always - if anything, we normally start folks with contract work to see if they are a good fit with the team culture and 
bring them on full-time after 12 months. 

Ben Hakes <+19522203642> 2128/2021. 1 :30 PM 

Liked ''Always - if anytliing, we normally start folks with contract work to see if they are a good fit with the team culture 
and bring them on full-time after 12 months. '' 

Austin Storms <+19853776257> 2/28/2021, 1 31 PM 

That's how it happened with me and I had another Job full-time while I was getting paid for the side work w GAM 

Ben Hakes <+19522203642> 2/28/202i , 1 .32 PM 

Best way to go IMHO 

Austin Storms <+19853776257> 2/2812021 , 1 .33 PM 

Agreed 

Ben Hakes <+19522203642> 4/2712021 10.30PM 

Thought you'd like 

File "691a4c9f-64f8-4b3e-a710-499e5b1caf46.heic" ls missmg. 
Attachment ~/Libra1y/SMS/Attacnmentsl5a/'!0/3AB954 ·f 6-4476-4312-9812-5D05E9D40£=70/IMG _ 3024.heic (46 KB! 

Austin Storms <+19853776257> 

Hahaha very acourate 

Austin Storms <+19853776257> 

4/2712021 , 10:32 PM 

412812021 , 8 .00 AM 
FYI I filed a federal lawsuit against Lanclum and McNamara two weeks ago for them patenting the demand response for 
Bitcoin miners with a PPNPOA ... 5 months after I tried to sett him the container with all of the software and hardware 
integratfons I'd written. w 
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Ben Hakes <+19522203642> 4/28/2021 , 10:50 AM 

Image. -/Library/SM$/ Attachmentsled/1316A87 45FD-2CD5-4E40-BB 12-57O2DF 181 C9818O848BDB-7F34-4559-89F4-
7045FBB787 A 7 gif (3 MB) 

Ben Hakes <+19522203642> 4/28/2021 , 10:50 AM 

Fuck 'em 

Ben Hakes <+19522203642> 4/28/2021 , 10:50 AM 

I'll be cheering you on 

Austin Storms <+19853776257> 4/28/2021, 11 :46 AM 

Thanks dude 
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Layer] Claim Chart 
U.S. Patent No. 10,608,433 

Exemplary Asserted Claims Layer I's Infringement 

Claim I 
A system comprising: Layerl has the claimed system: 

For example, "Layer I designs, produces, and operates its entire [Bitcoin] 
mining infrastructure, from proprietary ASIC chips and liquid-cooled 
mining container to wholly-owned power development and procurement." 
(Ex. T, Layer/ 2/19/2020). "Layer I builds turnkey, full-integrated Bitcoin 
mining data centers that boost profitability of energy assets and improve 
the reliabil ity of electrical grids." (Ex. J, Layer I.com 6/912020) 

la I J a set of computing systems. Layer I 's system comprises a "set of computing systems": 

"Bitcoin miners are essentially the bookkeepers of the Bitcoin network, 
compiling transactions and adding them to 'blocks' of records published 
every 10 minutes. Miners earn the right to publish a block of transactions 
by being the first to solve a very hard, random mathematical equation 
known as a ' hash' or ' hashing puzzle."' "When they win that computing 
race, miners are rewarded with a fixed amount of Bitcoin-currently 12.5 
Bitcoin, or about $125,000." "[M]ost mining these days is at industrial 
scale." (Ex. T, 2/19/2020 Fortune) 

Layerl operates ''two bitcoin factories - 20-by-8 shipping containers 
chock full of bitcoin miners ... the mining machines are immersed in vats 
of liquid . .. that keeps them cool." (Ex. E, 2/28/2020 Forbes). These 
mining machines are a set of computing systems. 

[a2] wherein the set o f computing systems is configured Layer I ' s set of computing systems is configured to perform computational 
to perfom1 computational operations using power from a operations using power from the grid. 
power grid; 

"Bitcoin miners are essentially the bookkeepers of the Bitcoin network, 
compiling transactions and adding them to 'blocks' of records published 
everv IO minutes. Miners earn the right to publish a block of transactions 
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Layerl Claim Chart 

Exemplary Asserted Claims 

U.S. Patent No. 10,608,433 

Layer I's J nfringement 

by being the first to solve a very hard, random mathematical equation 
known as a 'hash' or ' hashing puzzle."' "When they win that computing 
race, miners are rewarded with a fixed amount of Bitcoin-<:urrently 12.5 
Bitcoin, or about $ I 25,000." ''[M]ost mining these days is at industrial 
scale." (Ex. T, 2/19/2020 Fortune). Bitcoin mining involves performing 
computational operations as described above. 

Layer! 's set of computing systems are configured to utilize power from a 
power grid. For example, Layer! ' s Bitcoin mining data centers have been 
"steadily mining Bitcoin at [its] large-scale power infrastructure property 
in West Texas" since early 2020. By centralizing the consumption and 
release of hundreds of Megawatts of electricity per site, each of our Bitcoin 
mining datacenters becomes a large-scale battery." 
(Ex. J, layerl.com, 6/9/2020). Layer! obtained the capital it needed to 
"acquire an entire electric suhstation capahle of handling I 00 megawatts, 
and 30 acres of land on which they aim to install a village consisting of 
dozens of their container-based bitcoin factories, each of which draws 2.5 
mw (enough to power more than 1,000 homes)." (Ex. £, Forbes, 
2128/2020) Layerl's CEO (Alexander Liegl) admitted Layerrs 
comput ing systems perfom1 computational operations using power from a 
power grid, slating: " ... either you can get that electricity by collocating 
directly with energy plants or you can, as we're currently doing, buying it 
off the grid through our substation and then effectively you feed your 
electricity to your chips which do monotonous computation ... " Leslie 
Lamb, EP 9: YOUR LA YER 1 "LlEGL" COUNSEL, ANCHOR FM (2020). 
https://anchor. fm/cryplounstacked/episodes/EP-9-Your-Layer l -Liegl­
Counsel-eeuq3 f (at 14:47 min) (last visited Aug 13, 2020). "Layerl's 
model also involves coordinating with the utilities supplying the electricity 
in a way that the startup says can stabilize power grids. The company pays 
for the electricity it needs." (Ex. K, Business Insider 8111120) 
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Layerl Claim Chart 

Exemplary Asserted Claims 

[b] a control system configured to: 

[b I J monitor a set of conditions; 

U.S. Patent No. 10,608,433 

Layer] 's Infringement 

Layer! 's "system" includes a " control system." 

" Layer! is the first company in the global Bitcoin mining industry that can 
curtail large amounts of energy consumption during times of market need 
and release it to the grid at the push of a button." (£.x. l , 5/22/2020 
Layer) ). ·'Layer I has entered into so-called ''demand response .. contracts 
whereby at a minute·s notice they will shut down all their machines and 
instead allow their 100 mw load to flow onto the grid." (fa. D. Forbes, 
5/2//2020). --Through an instant software command. at the press or a 
button. [Layer l ] can turn off dozens/hundreds of megawatts instantly. 
Ryan Selk is. LA YER I CEO A LEX LIEGL ON TliE INSTITUTIONALIZATION OF 
M INING IN AMERICA, MESSARJ.10 (2020). https://messari.io/article/ layer-
1-ceo-alex-liegl-on-the-institutional ization-of~mining-in-america tat 
14:05 min) (last visited A ug 13. 2020). Layer) has ·'the capability to 
participate in demand response management just because of the unique 
software platform that we' ve built." Christine Kim. CRYPTO LONG AND 
SHORT: A NEW MARKET PART 3 WITH ALEXANDER LIEGL, FRANK 

HOLMES, ETHAN VERA COINDESK.COM (2020). 
https://www.coindesk.com/videos/coindesk-tv-consensus­
distributed/crypto-long-and-short-a-new-market-part-three-with­
alexander-liegl- frank-holmes-ethan-vera (at 4:35 min) (last visited Aug 13, 
2020). Layer I ·s proprietary --demand-response'' software can be activated 
to stabilize the energy grid by dynamically managing its [Layer I 's) 
electricity usage during periods of peak market demand. (£.x. L, 5/22/2020 
Layer I). 

The abi lity to shut down its Bitcoin mining machines "at a minute·s notice .. 
and .. dynamically manage'' its energy usage demonstrates that Layer) 
util izes a control system. 
Layer I ·s control system is configured to '·monitor a set of conditions .. : 
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Layerl Claim Chart 

Exemplary Asserted Claims 

U.S. Patent No. 10,608,433 

Layerl 's Infringement 

.. Layer I has entered into so-cal led ··demand response·· contracts whereby 
at a minute·s notice they will shut down all their machines and instead 
allow their I 00 mw load to flow onto the grid:· (Ex. D. Forbes. 
512112020). Layer I ·s proprietary "demand-response" software can be 
activated to stabilize the energy grid by dynamically managing its 
[Layer I's] electricity usage during periods of peak market demand. (Ex. 
L. 5/22/2020 Layer! ). Layer I maintains that it ••is the first company in the 
global Bitcoin mining industry that can curtail large amounts of energy 
consumption during times of market need and release it to the grid at the 
push ofa button ... . :· (Ex. l. PRNewswire, 512212020) 

Layer I's stated ability to ··dynamically managey its electricity usage 
during periods of peak market demand and release its energy load to the 
grid at the push of a button indicates the ability to monitor a set of 
conditions. such as the market demand for electricity. frequency of the 
grid. price of electricity. etc. 

Monitoring certain conditions such as hash rate. price, and power is part of 
Layer! 's arbitrage software functionality. "There's a power arbitrage 
opportunity as well. In the summertime when air conditioners in Dallas, 
Houston and Austin are going full tilt, Texas electricity prices sometimes 
surge to nosebleed levels. When that happens, Layer! will be able to make 
more money by shutting off its mining machines and allowing the power 
to flow through its substation to the grid. '"We can stabilize the grid by 
selling capacity for curtailment at the push of a button," says Liegl."' (£.x. 
£. Forbes, 2/28/2020). '•Bitcoin Mining Arbitrage Stack: I) Fixed Price 
Power Contract; 2) Grid Congestion Hedge; 3) Forward Sell CLR 
Capacity; 4) Bitcoin Futures; 5) Hashrate Futures." (Ex. M. 8/3/2020 
tweet). Layer! monitors at least hash rate and price in conjunction with 
their arbitrage activities. See, e.g., Christine Kim. CRYPTO LONG AND 
SHORT: A NEW MARKET PART 3 WITH ALEXANDER LiEGL, FRANK 

4 
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Layerl Claim Chart 

Exemplary Asserted Claims 

U.S. Patent No. 10,608,433 

Layer I's Infringement 

HOLMES. ETHAN VERA COINDESK.COM (2020). 
https://www.coindesk.co111/videos/coi11desk-tv-consensus­
distributed/crypto-long-and-short-a-new-111arket-part-three-with­
alexander-liegl-frank-holmes-ethan-vera (at 2:00 min) (last visited Aug 13. 
2020). '·And since it's a refinery business you benefit from output 
multiplicity. Power, hashrate, bitcoin. Multi-variate capital allocation 
problem to create something scalable across those vectors." (Ex. N 
8/7/2020 tweet). 

[b2(i)] receive power option data based. at least in Layer I's contro l system is configured to '·receive power option data based. 
part. on a power option agreement at least in part. on a power option agreement.,. 

Upon information and belie[ the control system receives power option data 
from at least the Electric Reliabi lity Council of Texas ("ERCOT"). which 
operates the electric grid and manages the deregulated market for 75 
percent of the state. Alex Liegl stated:" ... some entity like ERCOT can 
call on us and in the course of 5 minutes .. . through an instant software 
command at the press of a button we can turn off you know 
dozens/hundreds of megawatts instantly. So effectively, it's a big energy 
arbitrage play ... " Ryan Selk is, LA YER I CEO ALEX LI EGL ON THE 
INSTITUTIONALIZATION OF MINING IN AMERICA, MESSARI.10 (2020). 
https://messari. io/article/layer-1-ceo-alex-liegl-on-the­
institutionalization-of-min ing-in-america (at 13:59 min) (last visited Aug 
13. 2020). 

Upon information and belief. "Layer I has entered into so-called '·demand 
response" contracts whereby at a minute's notice they will shut down all 
their machines and instead allow their I 00 mw load to flow onto the grid.·• 
(Ex. D, Forbes, 512 I 12020). Layer I 's proprietary "demand-response'' 
technologv is "based on the energy market standards develooed by the 
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U.S. Patent No. 10,608,433 

Layerl 's Jnfringement 

Electric Reliabi lity Council of Texas (ERCOT).'" (Ex. L. PRNewswire, 
5/22/2020). 

Layer! ·s CEO (Alex Liegl) notes that ··[p]hysical power plants take days 
to turn on/off power and can only in-/decrease output in inefficient bulky 
increments (> I MW) ... [v ]irtual power plants instantly turn on/off power 
and can in-/decrease output in efficient hyper-granular increments ( I kW) 
= I 000x improvement'" (Ex. 0. 5/27/2020 tweet). '·Software command 
instantly decreases or increases many megawat1s of electricity and #bitcoin 
hashrate to stabilize power grids:" 

(£.x. G. 6/7/2020 tweet). --LJ virtual power plant data centers [ i.e .. Bitcoin 
mining faci lities] shut down during peaks for a discounted overall $MWh 
power price:' (Ex. P. 6/812020 tweet). 

Upon information and belief. Layer l's " demand-response .. contracts are 
power option agreements (POA) and Layer I ·s system receives power 
option data (e.g. . minimum power threshold(s) associated with one or 
more time intervals for the load to operate at in accordance with/based on 
the POA, other constraints that its data centers should operate in 
accordance with, indications of a monetary penalty that would be imposed 
on the data centers for failure to operate as agreed upon in the POA, 
indications of a monetary benefit provided to the load operating at power 
consumption levels in accordance with the POA. one or more maximum 
power thresholds and corresponding time intervals for those thresholds, 
and/or the frequency at which the grid is operating) based, at least in pat1, 
on the ower o tion a reement(s . 
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U.S. Patent No. 10,608,433 

Layerl 's Infringement 

Layer I has " the capability to participate in demand response management 
just because of the unique software platfonn that we've built." Christine 
Kim. CRYPTO LONG AND SHORT: A NEW MARKET PART 3 WITH 

ALEXANDER L!EGL, FRANK H OLMES, ETHAN V ERA COfNDESK.COM (2020). 
https://www.coindesk.com/ videos/coindesk-tv-consensus­
distributed/crypto-long-and-short-a-new-market-part-three-with­
alexander-liegl-frank-holmes-ethan-vera (at 4:35 min) (last visited Aug 13. 
2020). 

Upon information and belief, a system operating as a Controllable Load 
Resource (CLR) receives power option data as part or a power option 
agreement. Layer] ' s system is operating as a Controllable Load Resource 
(CLR) within the ERCOT market. (Ex. F. 8/1/2020 tweet). 

[b2(ii)] wherein the power option data specify: (i) See [b2(i)] above. 
a set of minimum power thresholds and (ii) a set 
of time inletvals. Layerl's system is operating as a Controllable Load Resource (CLR) 

within the ERCOT market, (Ex. F. 8/1/2020 tweet). which, upon 
infonnation and belief, requires, among other things, that Layer! receive a 
set of minimum power thresholds (typically in MWs) for Layer! data 
centers (the Load) to operate) over a set of time intervals (e.g., CLR base 
points every 5 minutes) with intennediate thresholds provided at, for 
example, 5 second intervals (e.g., CLR updated base points) to define the 
path for Layer] 's data centers to ramp to the scheduled minimum power 
threshold. 

Upon infonnation and belief, Layer! has demonstrated its system's ability 
to receive and respond to power option data that includes a varying set of 
minimum power thresholds (in MW) corresponding to a set of time 
intervals (in seconds) through its substation. 
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Exemplary Asserted Claims 

[b2(iii )] wherein each minimum power threshold 
in the set of minimum power thresholds is 
associated with a time interval in the set of time 
intervals: 
[c l ] responsive to receiving the power option data, 
detennine a perfonnance 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, 

Layer I's Infringement 

(Ex. Q. 6/ 17/2020 tweet). 

Upon infonnation and belief, Layer! also employed or employs other types 
of Load Response programs which also meet this limitation. 

See above. 

Layer I ·s control system is configured to be '·responsive to receiving the 
power 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" 
Layer I ·s system employs bitcoin miners as computing systems. See ··a set 
of computing systems·' above. 

Upon in formation and belief. Layer I ' s system determines a performance 
strategy for their computing systems. including. for example. specifying 
operating modes. power on/off, and/or standby states for groups of miners 
in order to provide a granular re~pon~t: Lo mt:et lht: power uptiu11 dala puwt:r 
thresholds. 
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Exemplary Asserted Claims 

U.S. Patent No. 10,608,433 

Layer I's Infringement 

Upon information and belief. in order to determine such a performance 
strategy. Layer I 's system must necessarily monitor current conditions 
including, for example, operating modes. power on/off. and/or standby 
states of the computing systems. Upon info1111ation and bel ief, Layerl"s 
systems also consider other conditions such as hash rate. price, and power. 
See --monitor a set of conditions .. above. 

Layer! states that their"[ v ]irtual power plants instantly tum on/off and can 
in-/decrease output in efficient hyper-granular increments (1 kW) .. . . " 
(Ex. 0 , 5/27/2020 Tweet). More specifically, Layer I ' s "[b]itcoin mining 
provides granularity in demand-response that alternatives can not. Miners 
can be shut down in batches, providing the precise wattage the grid needs." 
(Ex. R, Arvanaghi 6/10/20201 J:02AMTweet). 

Additionally, "Layer! has entered into so-called ·'demand response·· 
contracts whereby at a minute's notice they will shut down all their 
machines and instead a llow their JOO mw load to flow onto the grid." (Ex. 
D. Forbes, 5121/2020). Layer I's proprietary .. demand-response•· software 
can be activated to stabil ize the energy grid by dynamically managing its 
[Layer I ·s] electricity usage during periods of peak market demand. (Ex. 
L, 5/22/2020 Layer! ). "'lfthere is an insufficiency of supply we can shut 
down.' The best part they get paid whether a grid emergency occurs or 
not. Just for their willingness to shut in Bitcoin production. Layer! collects 
an annual premium equating to $ I 9 per megawatthour of their expected 
power demand - or about $17 mill ion:' (Ex. D. Forbes, 512 1/2()20). 

To accomplish the above functionality, Layer!, on information and belief, 
receives power option data (e.g., one or more of at least the minimum 
power threshold(s) associated with one or more time intervals for the load 
to ooerate at in accordance with/based on the POA. other constraints that 
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I c2] wherein the performance strategy comprises a 
power consumption target for the set of computing 
systems for each time interval in the set of time 
intervals 

Layerl's Infringement 

its data centers should operate in accordance \I ith. indications of a 
monetary penalty that would be imposed on the data centers for fa ilure to 
operate as agreed upon in the POA, indications of a monetar) benefit 
provided to the load operating at power consumption levels in accordance 
with the POA. one or more maximum power thresholds and corresponding 
time intervals for those thresholds. and/or the frequency at which the grid 
is operating) and determines a performance strategy based on a portion of 
the power option data and one or more conditions (e.g.. current. future. and 
past prices for power, power availabi lity, current and/or predicted weather 
conditions, data center workloads, types of computing systems avai lable 
within datacenters, price to obtain power at the data center, levels of power 
storage avai lable and accessible at each data center. power availability 
(e.g.. power consumption ranges at a set of computing systems and/or one 
or more datacenters. determining sourcc(s) of power available at a data 
center (BTM. grid, battery), power prices, computing system parameters, 
cryptocurrency prices, computational operational parameters. and/or 
current/predicted weather conditions). 

Upon information and belief, Layer! 's "performance strategy comprises a 
power consumption target for the set of computing systems for each time 
interval in the set of time intervals" 
Upon information and belief, Layer I has demonstrated its system's ability 
to develop a performance strategy that includes power consumption targets 
for each interval in a varying set of minimum power thresholds (in MW) 
corresponding to a set of time intervals (in seconds). 

JO 
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Exemplary Asserted Claims 

[ c3] wherein each power consumption target is 
equal to or greater than the min imum power 
threshold associated with each time interval; and 

Layer I's Infringement 

(Ex Q, 6/17/2020 tweet). See also [b2(ii)] above. 

Upon information and belief, Layer! also employed or employs other types 
of Load Response programs which also meet this limitation. Layer! ' s 
demand-response software "instantly decreases or increases many 
megawatts of electricity and #bitcoin hashrate to stabilize public power 
grids:" 

(Ex. G, 617/2020 Tweet). Upon information and belief, the above graph 
illustrates the ability to control the power consumption to a target point 
over time intervals. See also Ex. Q, 6/17/2020 Tweet)(showing Layer I's 
controlled power levels in one second intervals). 

Upon information and belief, as a Controllable Load Resource (CLR) 
within the ERCOT market, (Ex. F. 8/l /2020 tweet). Layer! ' s system 
controls Layer I ' s load such that the power consumption target for 
La er I ' s com utin load, for each associated time interval, e uals the 

11 
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U.S. Patent No. 10,608,433 

Layerl's Infringement 

base point and base point updates thresholds set by ERCOT. See 
[b(2)(iii) - c(2) above]. 

Upon information and belief, Layer! has demonstrated its system' s ability 
to develop a performance strategy that includes power consumption targets 
for each interval in a varying set of minimum power thresholds (in MW) 
corresponding to a set of time intervals (in seconds). 

(fa. Q. 6/17/2020 tweet). Additionally, upon information and belief, due 
to control lag, Layer! ' s power consumption target may necessarily be 
greater than the minimum power threshold as the system ramps down to 
meet a base point threshold. See, e.g., graph above around and 
immediately preceding time 3 :00. 

Upon information and belief, Layer! also employed or employs other types 
of Load Response programs which also meet this limitation. Layer! 's 
demand-response software " instantly decreases or increases many 
megawatts of electricity and #bitcoin hashrate to stabilize public power 
grids:" 

12 
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[ d) provide instructions to the set of computing 
systems to perfonn one or more computational 
operations based on the performance strategy. 

Layerl's Infringement 

(Ex. G, 6/7/2020 Tweet). Upon information and belief, the above graph 
illustrates the ability to control the power consumption to a target point 
over time intervals. See also Ex. Q, 6/17/2020 Tweet) (showing Layer I's 
controlled power levels in one second intervals prior to their 
announcement as a CLR on Jul 31, 2020 . 
Layer I's control system is configured to "provide instructions to the set of 
computing systems to perform one or more computational operations 
based on the performance strategy." 

Upon information and bel ief, Layer I ' s control system can, based on the 
performm1ce strategy discussed above, provide instructions to the set of 
computing systems, for example, to turn on and/or to enter a higher power 
state, and therefore perform on or more computational operations. 

Layer I states that their"[ v )irtual power plants instantly turn on/off and can 
in-/decrease output in efficient hyper-granular increments (!kW) .... " 
(Ex. O, 5/27/2020 Tweet). More specifically, Layer! 's "[b]itcoin mining 
provides granularity in demand-response that alternatives cannot. Miners 
can be shut down in batches, providing the precise wattage the grid needs." 
(Ex. R, Arvanaghi 6/ 10/2020 11:02AM Tweet). 

Layer I further states that it can "stabilize the grid by selling capacity for 
curtailment at the push ofa button." (Ex. E, Forbes 2/28/2020). "Virtual 
power plants instantly tum on/off power and can in-/decrease output in 
efficient hyper-granular increments (!kW)= I000x improvement." (Ex. 
0 5/27/2020 Tweet . La er! 's" software command' instant! decreases 
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Claim 2 

Layerl's Infringement 

or increases many megawatts of electricity and #bitcoin hashrate to 
stabilize public power grids:" 

Ex. G, 617/2020 Tweet . 

The s stem of claim I See claim I, reamble 
wherein the control system is configured to monitor the See claim I, elements [b} and [bl} 
set of conditions com risin : 
[a] a price of power from the power grid; and Upon information and brief, Layer! monitors, for example, the price of 

power from the grid so as to determine whether to, at least, tum on/off 
power and/or increase/decrease output. (Ex. 0 , 5127/2020 Tweet) 

[b] a plurality of parameters associated with one or more 
computational operations to be performed at the set of 
computing systems. 

See also claim 1, element bl . 
Layer) , upon information and belief, Layer l ' s control system is 
configured to monitor more than one parameter associated with the 
computational operations performed at its Bitcoin mining data centers, for 
example, monitoring conditions such as hash rate. price. and power is part 
of Layer I ' s arbitrage software functionality. 

See claim I, element [bl}. 

Additionally, Layer! virtual power plant data centers (i.e., Bitcoin mining 
faci lities) shut down during peaks for a discounted overall $/MWh power 
price. (Ex. P, 6/812020 Tweet). As noted by Forbes, "[t]here's a power 
arbitrage opportunity as well. In the summertime when air conditioners in 
Dallas, Houston and Austin are going full tilt, Texas electricity prices 
sometimes sur e to nosebleed levels. When that ha ns, La erl will be 
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able to make more money by shutting off its mining machines and allowing 
the power to flow through its substation to the grid. 'We can stabilize the 
grid by selling capacity for curtailment at the push of a button, ' says Liegl." 
(Ex. E, 2/28/2020 Forbes). 

Layer! thus must be able to determine when it is more profitable to bitcoin 
mine and when it is more profitable to shut down. To make such a 
determination, Layer!, on information and belief, monitors, for example, 
the price of power, and parameters ( e.g. cost) associated with its 
computational operations. 

Claim 3 
The system of claim 2, 
wherein the control system is configured to: 

determine the performance strategy for the set of Layer! ' s system determines a performance strategy based, at least in part, 
computing systems ha~ed on a comhination of at on power option data. See claim I, element [c l]. 
least the portion option data, the price of power 
from the grid, and the plurality of parameters Upon information and belief, Layer! ' s system determines a performance 
associated with one or more computational strategy based, at least in part, on the price of power from the grid. See 
operations. claim 2, elements [a] and [b]. 

Upon information and belief, Layer! ' s system determines a performance 
strategy based, at least in part, the plurality of parameters associated with 
one or more computational operations. Layer! thus must be able to 
determine when it is more profitable to bitcoin mine and when it is more 
profitable to shut down. To make such a determination, Layer! , on 
information and belief, monitors, for example, the price of power, and 
parameters (e.g. cost) associated with its computational operations. See 
claim 2, elements {al and {bl. 

Claim 6 
The svstem of claim 1, See claim I, vreamble 
wherein the control system is further configured to: See claim 1 
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Exemplary Asserted Claims 

[a] receive subsequent power option data based, at least in 
part, on the power option agreement, 

[b] wherein the subsequent power option data specify to 
decrease one or more minimum power thresholds of the 
set of minimum power thresholds. 

Layer1 's Infringement 

Layer I ' s control system is further configured to receive subsequent power 
option data based, at least in part, on the power option agreement. 

For example, upon information and belief, as a CLR (see claim I, element 
[b(2)(0]) Layer I' s system receives, as power option data, CLR base points 
every 5 minutes and, additionally, updated base points every 5 seconds to 
guide Layer) 's load ramping. See claim I, element [b(2)(ilj}. 
Additionally, upon information and belief, such base point data may be 
interspersed with primary frequency response data as a condition of 
participating as a CLR. 

Upon information and belief, Layer I' s control system is not limited to a 
one-time event. Upon information and belief, Layer I ' s control system, 
therefore, is further configured to receive subsequent (e.g., later in time or 
in operation) power option data that is based in part on the demand­
res onse contract s POA s . 
Upon information and belief, base point data transmitted as part of CLR 
power option data can specify increased or decreased base points or 
updated base points. See, e.g., Layer 1 's chart of power thresholds: 

(fa Q. 6/17/2020 tweet). 
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Exemplary Asserted Claims 

Claim 7 
The s stem of claim 6, 
wherein the control s stem is further confi ured to: 
[a] responsive to receiving the subsequent power option 
data, modify 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 
[b] wherein the modified performance strategy comprises 
one or more reduced power consumption targets for the 
set of computing systems. 

Layerl's Infringement 

Accordingly, upon information and belief, subsequent power option data 
can s cif a decrease in one or more minimum ower thresholds. 

See claim 6, reamble 
See claim 6 
See claim 6, elements [a} and [b}. claim I , element [cl} 

Upon information and belief, Layer! has demonstrated its system's ability 
to develop a performance strategy that includes power consumption targets 
for each interval in a varying set of minimum power thresholds (in MW) 
corresponding to a set of time intervals (in seconds). 

(fa. Q. 6/17/2020 tweet). 

Upon information and belief, as Layer! 's system receives subsequent 
power option data, see claim 6, element [a}, the system can set a reduced 
power consumption target for the set of computing system to meet the 
power threshold(s). See claim I, element [c3}. 
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Claim 8 
The system of claim 7, See claim 7 
wherein the control system is further configured to: See claim 7 

provide instructions to the set of computing See claim J [ d}. 
systems to perform the one or more computational 
operations based on the modified performance 
strategy_ 

Claim 9 
The svstem of claim I, See claim J, vreamb/e 
wherein the control system is a remote master control Layer I ' s system includes multiple 40' x 20' containers, with each 
system positioned remotely from the set of computing container containing computing systems. Leslie Lamb. EP 9: YOUR 
systems. LAYER ! "L!EGL" COUNSEL, ANCHOR FM (2020). 

https://anchor.fm/cryptounstacked/episodes/EP-9-Y our-Layer 1-Liegl-
Counsel-eeuq3 f (at I 0: I 3 min) (last visited Aug 13. 2020). It is not 
uncommon to locate master control systems remotely from the computer 
systems being controlled. 

Claim JI 
The svstem of claim I, See claim I, vreamb/e 
wherein the control system is configured to receive the Upon information and belief, Layer I ' s control system must be configured 
power option data while monitoring the set of conditions. to receive the power option data while monitoring the set of conditions. 

According to Alex Liegl, "[s]oftware command instantly decreases or 
increases many megawatts of electricity and #bitcoin hashrate to stabilize 
public power grids." (Ex. G, 6/7/2020 Tweet). To achieve such control, 
there should be minimal (if any) delay between control system receiving 
the power option data and the control system monitoring the set of 
conditions. 

Claim 12 
The system of claim I, See claim 1, vreamble 
wherein the control system is further confil!llred to: See claim I 
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provide a request to a qualified scheduling entity Upon information and belief, Layer l ' s system engages in power arbitrage. 
(QSE) to determine the power option agreement; See claim I, element [b(l)]. 

Upon information and belief, to be able to engage in arbitrage, for example 
in ERCOT, Layer I ' s system must be able to submit a load bid through a 
QSE in order to receive (e.g., determine) a power option agreement as an 
operational CLR. Upon information and belief, Layer] has demonstrated 
the ability to submit load bids through a QSE. 

The above image tweeted by Alex Liegl, upon information and belief, is a 
QSE screen, and according to Alex Liegl, purports to show Layer! 's 
system as an operational !MW CLR. (Ex. F, 8/ 1/2020 tweet) 

Additionally, upon information and belief, a load resource can submits bids 
in ERCOT's day-ahead market and in response to SCED dispatches, which 
are other demand response programs. As a load resource, upon 
information and belief, La erl also em lo ed or em lo s other s of 
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Load Response programs which also meet this limitation. See claim 1, 
elements [b(ll, fb/2)/})7, and fcf3J7. 

and receive power option data in response to providing the Upon information and belief, upon receiving (e.g., determining) a power 
request to the QSE. option agreement, Layer! receives power data. See claim I, element 

fb(2)(i) 7. 
Claim 13 
The system of claim I, wherein the power option data See claim 1, preamble 
specifv: 
[a] (i) a first minimum power threshold associated with a See claim I, elements [b2(i) and b2(ii)). 
first time interval in the set of time intervals, and (ii) a 
second minimum power threshold associated with a Layer! states that " [v]irtual power plants instantly tum on/off and can in-
second time interval in the set of time intervals /decrease output in efficient hyper-granular increments ( I kW) .... " (Ex. 0, 

5/27/2020 Tweet). The capability to increase or decrease in "increments" 
is evidence that Layer ! 's control system uti lizes power thresholds 
associated with multiole time intervals. 

[b] wherein the second time interval is subsequent to the A second timer interval is normally considered to occur subsequent to a 
first time interval. first time interval. 
Claim 14 
The system of claim 13, wherein the control system is See claim 13 
confomred to: 
[a] determine the performance strategy for the set of See claim 1, element [cl] 
computing systems such that the performance strategy 
comprises: 
[b] a first power consumption target for the set of See claim I, elements [c2 and c3] and claim 13 
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 
[ c] a second power consumption target for the set of See claim 1, elements [c2 and c3] and claim 13 
computing systems for the second time interval, wherein 
the second power consumption target is equal to or greater 
than the second minimum power threshold. 
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Claim 15 
The system of claim I, 
wherein a total duration of the set of time intervals 
corresponds to a twenty-four hour period. 

Claim 16 

Layer I's Infringement 

See claim 1, preamble 
Upon infonnation and belief, because one of the durations that ERCOT 
accepts for load bidding corresponds to a twenty-four hour period, at least 
some of Layer I 's total duration of the set of time intervals correspond to a 
twentv-four hour period. 

The system of claim I, wherein the set of conditions See claim/, preamble and elements [b] and [bl] 
monitored by the control system further comprise: 
[a] a price of power from the power grid; and 

[b] a global mining hash rate and a price for a 
cryptocurrency; and wherein the control system is 
configured to: 

[c] detennine the perfonnance strategy for the set of 
computing 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 crvotocurrencv, 
[ d) wherein the perfonnance strategy specifies for at least 
a subset of the set of computing systems to perform 
mining operations for the crvptocurrencv when the price 

See claim 3. 
Additionally, Layer ! states there is a power arbitrage opportunity. When 
electricity prices are high, Layer! will be able to make more money by 
shutting off its mining machines and allowing the power to flow through 
its substation to the grid. (Ex. E, 2/28/2020 Forbes). To make this 
determination, Layer!, upon information and belief, monitors the price of 
power from the power grid. 
See element [a], above. Upon infonnation and belief, Layer! must also 
monitor the global mining hash rate and a price for cyptocurrency (e.g. , 
Bitcoin) to make the determination whether it will make more money from 
bitcoin mining or from selling capacity for curtailment. Because Layer) 
contends it can make these detenninations (e.g., whether to mine or shout 
off its machines) in real time (or near real time), it also monitors these set 
of conditions. 
See, e.g., element [b] above, claim I, element {cl], claim 3. 

Layer! states that its software can " instantly decrease[] or increase[] many 
megawatts of electricity and #bitcoin hashrate to stabilize public power 
grids." (Ex. G, 6/7/2020 Tweet). Laver! 's increasing the bitcoin hash rate, 
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Case 6:20-cv-00739-ADA Document 1-8 Filed 08/14/20 Page 23 of 26 

Layerl Claim Chart 
U.S. Patent No. 10,608,433 

Exemplary Asserted Claims Layerl's Infringement 

of power from the power grid is equal to or less than a on information and belief, evidences its ability to control a subset of the 
revenue obtained by performing the mining operations for set of computing systems to perform mining operations. See, also, claim 
the cryptocurrency. I, element [ d) (granular control of a subset of the set of computing 

systems.) 

Claim 17 
A method comprising: 
[a] monitoring. by a computing system. a set or See claim 1, elements [al] and [bl]. 
conditions; 
[b I (i)] receiving. at the computing system. power option See claim I, element [b2(i)J 
data based. at least in part. on a power option agreement 
[bl(i i)] wherein the power option data speciry: (i) a set of See claim I, element [b2(ii)] 
minimum power thresholds. and (ii) a set of time 
intervals. 
[b I (iii)] wherein each minimum power threshold in the See claim 1, element [b2(iii)) 
set of minimum power thresholds is associated with a time 
interval in the set of time intervals: 
[b2(i)] responsive to receiving the power option data. See claim 1, element [cl] 
determining a performance strategy for a set of computing 
systems based on a combination ofat least a portion of the 
power option data and at least one condition in the set of 
conditions. 
(b2(ii)] wherein the perfonnance strategy comprises a See claim /, element [c2] 
power consumption target for the set of computing 
systems for each time interval in the set of time inte,vals. 
[b2(iii) wherein each power consumption target is equal See claim 1, element [c3] 
to or greater than the minimum power threshold 
associated with each time interval: and 
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Layer] Claim Chart 
U.S. Patent No. 10,608,433 

Exemplary Asserted Claims Layer] 's Infringement 

[ c] providing instructions to the set of computing systems See claim 1, element [d] 
to perform one or more computational operations based 
on the perfo1111ance strategy_ 
Claim 18 
The method of claim 17, 
wherein determining the performance strategy for the set See claim 17 
of computing systems comorises: 

identifying information about the set of computing Layer! identifies information about the set of computing systems. For 
systems; exaniple, Layer! identifies, at least, the power consumption of the set of 

computing systems and the bitcoin hashrate of the set of computing 
systems. (Ex. G, 6/7/2020 Tweet). 

and determining the performance strategy to Upon information and belief, Layer! 's system uses bitcoin miners that can 
further comprise instructions for at least a subset operate at multiple frequencies. For exaniple, the common AntMiner S9 
of the set of computing systems to operate at an can operate at 550 MHz, 600 MHz, or 650 MHZ. (Ex. S, Antminer S9 
increased frequency based on a combination of at Installation Guide, page 6). 
least the portion of the power option data and the 
information about the set of computing systems. Upon information and belief, Layer! 's system adjusts the operation of a 

subset of their computing systems to achieve granularity. Layer I states 
that their " [v ]irtual power plants instantly tum on/off and can in-/decrease 
output in efficient hyper-granular increments (!kW) .. .. " (Ex. 0 , 
5/2712020 Tweet). Upon information and belief, Layer! increases output, 
and therefore load, in hypergranular increments by operating miners at an 
increased frequency. 

Claim 19 
The method of claim 17, further comprising 
[al) receiving subsequent power option data based, at See claim 6, element [a] 
least in part, on the power option agreement, 
[a2] wherein the subsequent power option data specify to See claim 6, element [b] 
decrease one or more minimum power thresholds of the 
set of minimum power thresholds; 
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Layerl Claim Chart 
U.S. Patent No. 10,608,433 

Exemplary Asserted Claims Layerl 's Infringement 

[b 1 (i)] responsive to receiving the subsequent power See claim 7, element [a] 
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, 
[bl (ii)] wherein the modified performance strategy See claim 7, element [b] 
comprises one or more reduced power consumption 
targets for the set of computing systems; and 
[ c] providing instructions to the set of computing systems See claim 8 and claim /, element [d] 
to perform the one or more computational operations 
based on the modified performance strategy. 
Claim 20 
A non-transitory computer readable medium having Upon information and belief, Layerl 's system utilizes a non-transitory 
stored therein instructions executable by one or more computer readable medium having instructions executable by one or more 
processors to cause a computing system to perform processors to cause a computing system to perform multiple functions, 
functions comprising: includim! those set forth below. 
ral monitoring a set of conditions; See claim 1, elements {al 7, {bl, and fb/7 
[b I (i)] receiving power option data based, at least in part, See claim 1, element [b2(0] 
on a power ootion aereement, 
[bl(ii) wherein the power option data specify: (i) a set of See claim 1, element [b2(i0} 
minimum power thresholds, and (ii) a set of time 
intervals, 
[b l (iii)] wherein each minimum power threshold in the See claim/, element [b2(iilj] 
set of minimum power thresholds is associated with a time 
interval in the set of time intervals; 
[cl] responsive to receiving the power option data, See claim I, element [cl] 
determining a performance strategy for a set of computing 
systems based on a combination ofat least a portion of the 
power option data and at least one condition in the set of 
conditions. 
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Layerl Claim Chart 
U.S. Patent No. 10,608,433 

Exemplary Asserted Claims Layer I's Infringement 

[ c2) wherein the performance strategy comprises a power See claim / , element [c2] 
consumption target for the set of computing systems for 
each time interval in the set of time intervals, 
[ c3) wherein each power consumption target is equal to or See claim / , element [c3] 
greater than the minimum power threshold associated with 
each time interval; and 
[ d) providing instructions to the set of computing systems See claim I, element [d] 
to perform one or more computational operations based 
on the performance strategy. 
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Fwd: code 

From: 
To: 
Date: 

Austin Storms <austin@bearbox.io> 
jason@goldstarla.com 
Mon, 29 Apr 2019 13:36:01 -0500 

Attachments: get_btock_height.py (1.22 kB); ATT00002.bin (236 bytes); denis_logic_newgen.py (7.71 kB); 
ATT00004.bin (236 bytes); local_block_height_and_prop_times.py (2.28 kB); ATT00006.bin (236 bytes); 
denisjogic.py (7.7 kB); ATT0000B.bin (236 bytes); test_blocks_24hrs.py (4.9 kB); ATT00010.bin (236 
bytes); LMP _csv_import.py (1 .69 kB); ATT00012.bin (236 bytes); DA_LMP .Jmport.py (1 .8 kB); 
ATT00014.bin (236 bytes); test_profit.py (4.08 kB); ATT00016.bin (236 bytes); cgminer_sqllte_test.py 
(6.2 kB); ATT00018.bin (236 bytes); emall_alert.py (4.43 kB); ATT00020.bin (236 bytes); 
get_btock_heighUest.py (2.2 kB); ATT00022.bin (236 bytes); test_profit_efficient.py (3.73 kB); 
ATT00024.bin (178 bytes) 

Begin forwarded message: 

From: Austin Storms <austin@bearbox.io> 
Date: April 29, 2019 at 12:36:12 PM CDT 
To: Austin Storms <austin@bearbox.io> 
Subject: code 

Austin M. Storms 
BearBox, LLC 
611 O' Keefe Avenue 
New Orleans, LA 70113 
austin@bearbox.io 

CONFIDENTIALITY NOTICE: This email communication may contain private, 
confidential , or legally privileged information intended for the sole 
use of the designated and/or duly authorized recipient(s). If you are 
not the intended recipient or have received this email in error, 
please notify the sender immediately by email and permanently delete 
all copies of this email including all attachments without reading 
them. If you are the intended recipient, secure the contents ln a 
manner that conforms to all applicable state and/or federal 
requirements related to privacy and confidentiality of such 
information. 

HIGHLY CONFIDENTIAL - ATTORNEYS' EYES ONLY B800000067 
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arb_main_AEC.BB_SC00000016.py 4/19/2022

1   #!/usr/bin/env python3
2   import smtplib, ssl, socket, json, requests, urllib3, datetime, sqlite3, os, time,

logging, config
3   from pathlib import Path
4   from get_current_RT_LMP import get_real_time_LMP
5   from get_current_DA_LMP import get_day_ahead_LMP
6   from toggle_relay import *
7   from pymodbus.client.sync import ModbusTcpClient as ModbusClient
8   from bitcoin.rpc import RawProxy
9   from email_alert import *

10   
11   urllib3.disable_warnings(urllib3.exceptions.InsecureRequestWarning)
12   
13   folder = Path("C:/Users/Admin")
14   db_file = str(folder / "test_10.sqlite")
15   miner_hashrate = 14300000 * 272 * .95
16   kW_load = 1.3 * 272 * 1.05
17   location = 'EXELON4'
18   block_reward = 12.5
19   
20   def get_BTC_price():
21   try:
22   price = requests.get('https://api.coinbase.com/v2/prices/spot?currency=USD')
23   price_dict = price.json()
24   BTC_price = price_dict['data']['amount']
25   BTC_price = float(BTC_price)
26   return BTC_price
27   
28   except Exception as e:
29   print("Error:  " + str(e))
30   
31   def get_network_difficulty():
32   try:
33   p = RawProxy()
34   diff = float(p.getdifficulty())
35   
36   return diff
37   
38   except Exception as e:
39   print("Error:  " + str(e))
40   
41   def get_block_height():
42   try:
43   p = RawProxy()
44   info = p.getblockchaininfo()
45   block_height = (info['blocks'])
46   
47   return block_height
48   
49   except Exception as e:
50   print("Error:  " + str(e))
51   
52   def get_network_hashrate(diff):
53   try:
54   network_hashrate = requests.get("https://chain.so/api/v2/get_info/BTC")
55   hashrate_dict = network_hashrate.json()
56   hashrate = hashrate_dict['data']['hashrate']
57   hashrate = float(hashrate) / 1000000
58   return hashrate
59   
60   except Exception as e:
61   print("Error:  " + str(e))
62   
63   def get_breakeven_USD_per_kWh(miner_hashrate, hashrate, BTC_price, kW_load):
64   try:

1

RESTRICTED - CONFIDENTIAL SOURCE CODE BB_SC00000016.py

TX024TX024
BearBoxBearBox v.v. LanciumLanciumLancium

21 cv 0053421-cv-00534

TX024.0001Appx9110

Exhibit 
0097 

5/31/2022 
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Messages in chronological order (times are shown in GMT -04:00) 

~ +19178332720 

AS 

MM 

MM 

AS 

Austin Storms <+19853776257> 
Storms 

Michael McNamara <+19178332720> 
Storms, great to meet you at the conference 

This is me: 

Michael McNamara <+19178332720> 
https://www .linkedin.com/in/michael-mcnamara-105521 1 

Austin Storms <+ 19853776257> 
Same here, Michael. I'm not on Linkedln, but you've got my personal#. 

5/4/2019, 12:57 AM 

5/5/2019, 4:00 PM 

5/5/2019, 4:00 PM 

5/5/2019, 4:04 PM 

I'll put some feelers out to some of my PM friends this week about what we talked about Fri night. Tty soon. 

MM 

AS 

MM 

AS 

MM 

AS 

MM 

AS 

MM 

MM 

AS 

Michael McNamara <+19178332720> 
Thanks - that's great 

I also think your boxes may have some benefits vs the ones we are doing with JB driver 

Lots of stuff to collaborate on 

Austin Storms <+19853776257> 
Absolutely. I can send you specs on the boxes/PDUs/logic design - what's your email? 

Michael McNamara <+19178332720> 
Michael.mcnamara@lancium.com 

Austin Storms <+19853776257> 

cb 

Michael McNamara <+19178332720> 
Storms, can you send me those box design specs please! 

Austin Storms <+19853776257> 
Yep! I'll put it together when I get home tonight 

Michael McNamara <+19178332720> 
Thank you, sir 

Austin Storms <+19853776257> 
Redoing one of the spec sheets for the newer Whatsminer models then emailing over to you 

Michael McNamara <+19178332720> 
Great - thanks 

Michael McNamara <+19178332720> 
Also, have you ever looked at building a GPU box? 

Austin Storms <+19853776257> 

5/5/2019, 4:06 PM 

5/5/2019, 7:43 PM 

5/5/2019, 7:45 PM 

5/5/2019, 7:49 PM 

5/8/2019, 1:45 PM 

5/8/2019, 4:31 PM 

5/8/2019, 4:31 PM 

5/9/2019, 10:44 AM 

5/9/2019, 10:49 AM 

5/9/2019, 11 :51 AM 

5/9/2019, 11 :52 AM I haven't - but conceptually it's the same. Less electrical load density and less CFM exhaust requirements. 
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My First Template 

Discussion: New Thomas Road Power 
NEW 

Power Price 

T&D 

Delivered Power 

Done 

Normal 
Residential 

Power 

Normal 
Commerical 

Power 

Avoid 4CP 

Peak Shave 

11 I 
$100/MWh $65/MWh $45/MWh 

.,,,,.---------
/ ' 

I \ 
Demand Power I 
Response Arbitr11e 

ll7m:I .,... 

$36/MWh $31/MWh 

' / 
_________ _,,, 

2019-08-19 

12 
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From: Michael McNamara <michael.mcnamara@lancium.com> 

To: Raymond Cline <recline@lancium.com>, Rachel Arndt <rachel.amdt@lancium.com>, 
Beth Fouliard <beth.fouliard@lancium.com> 

Subject: Fwd: Lancium Smart Response / September Thomas Road Power Reconicliation 

Date: Fri, 25 Oct2019 14:06:59-0500 

Importance: Normal 

Attachments: Lancium _LR_ Award_ 2019-8-23-9-23.xlsx; Lancium­
- Revenue_ Statement_ September_ 2019. pdf; 
Lancium _ September _Invoice_ Settlement_File.xlsx; Power_ Recon _-_Thomas_ Road_ -
_ Sept_ 2019 _-_revised.xlsx 

---------- Forwarded message ---------
From: Michael McNamara <michael.mcnamara@lancium.com> 
Date: Mon, Oct 21, 2019 at 8:28 PM 
Subject: Lancium Smart Response / September Thomas Road Power Reconicllation 
To: -$7 ;r-_,:: 1) )l 3 j-if :;J ( SBI*- )vT 1' '.,/ If A ) <jotanemori@sbigrouP-,CO.jJl> 
Cc: Raymond Cline <recline@lanciwn.com>, Rachel Arndt <rachel.amdt@lancium.com> 

Jonathan, 

Attached please find our power reconciliation schedule (and supporting docs) for the period Aug 23rd to 
Sept 22nd. We need to make some adjustments to calendarize the effect and put it into the model. 

I think you may find the results interesting. 

We consumed just over 1 GWh of power in that period. If a normal industrial plant consumed this much 
power they would pay between $50,000 to $60,000. 

Our power bill: $62.90. 

Total. 

f PLAINTIFF'S i EXHIBIT 

t-t?t 

Let's discuss how we got here. At the SBI site visit, we mentioned taking a number of initiatives to reduce 
our Thomas Road power cost: 
- Fixing our power price at $34.62 per MWh with Calpine 
- Engaging in Load Response Programs via MP2 

Both programs worked to excellent effect in Sept. We expect them to be less profitable in the fall and winter 
but to be highly profitable again in the summer of 2020. 

Fixing the Power Price 
When we originally entered into a power marketing arrangement with Calpine at Thomas Road, we asked for 
the cheapest option. This involved taking "merchant" power i.e. at a floating rather than a fixed price. This 
seemed cheaper and we thought it would give us more flexibility. This is true but it misses a critical element. 
When you fix the power price, you get the option to sell it back to the grid at the prevailing market 
price with Lancium keeping the spread. 
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From: Michael McNamara <michael.mcnamara@lancium.com> 

To: Raymond Cline <recline@lancium.com>, Ian Rock <ian.rock@lancium.com>, Vitor 
Henrique <vitor.henrique@lancium.com> 

Subject: Thomas Road Power 

Date: Fri, 16 Aug 2019 15:29:57 -0400 

Attachments: Thomas Road Power Cosiderations.xlsx - - -

As of today, we have a fixed price power contract with Calpine at Thomas Road for ATC power at 
~$34/MWh. 

This is cool. We now have two revenue sources: Bitcoin mining and selling power back to grid. 

I took a crack at comparing economics. We will want to watch this closely and update regularly - probably 
multiple times a day. 

Please take a look and we can get on a call to discuss. 

(917) 833-2720 

' 
PLAINTIFF'S 

i EXHIBIT 
t-t) 

i MC Ntl W¥<tv'\ 
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From: Michael McNamara <michael.mcnamara@lancium.com> 

To: Raymond Cline <recline@lancium.com> 

Subject: Re: ADK_LDl - Lancium LR Awards.xlsx 

Date: Sun, 1 Sep 2019 17:42:02 -0700 

Inline-Images: image00l .jpg; image002.png 

Lets try to discuss tomorrow but not in group setting. 

On Sun, Sep 1, 2019 at 4:26 PM Raymond Cline <recline@lancium.com> wrote: 
Yes, something I want to discuss with you as well. With LR and sellback we can take what looks like non­
competitive $50-ish delivered power and obtain effective all-in rate in the mid-$20's. This is better than 
everything but the most elite hydro locations, and there is practically no limit. We could take locations that 
have power installed, but using li ttle of it, aggregate them and control them for large virtual data centers. 
Uptimes would be better than at the windfanns. We may want to organically grow this business on its own 
timeline. 

The other piece would be the substation co-location that removes T&D cost. I forget the name. 

Raymond E. Cline Jr., PhD 
Chief Computing Officer 

On Sun, Sep 1, 2019 at 6: 12 PM Michael McNamara <michael.mcnamara@lancium.com> wrote: 
Are you getting the vague sense there is a bigger opportunity here then we realize yet? 

On Sun, Sep 1, 2019 at 3:15 PM Michael McNamara <michael.mcnamara@lancium.com> wrote: 
This is the panel board issue? Ok, lets discuss tomorrow. 

On Sun, Sep 1, 2019 at 6:13 PM Raymond Cline <recline@lancium.com> wrote: 
We cannot run at 2MW. This is something we need to discuss. Until we fix a major issue at Thomas 
Rd we are limited in the power we can safely use. We have turned all the miners to low-power mode 
setting to limit the amount of power draw. 

Raymond E. Cline Jr., PhD 
Chief Computing Officer 

On Sun, Sep 1, 2019 at 4:40 PM Michael McNamara <michael.mcnamara@lancium.com> wrote: 
That is interesting. How soon can we go up to scheduling the whole 2MW? 

On Sun, Sep 1, 2019 at 2:37 PM Raymond Cline <recline@lancium.com> wrote: 
We seem to get higher award levels on the weekend and holiday. An advantage we have over 
with our 24x7 load over other businesses. 

Raymond E. Cline Jr., PhD 
Chief Computing Officer 

---------- Forwarded message---------
From: Deon Wyatt <deon.~att@mP-2energY..com> 
Date: Sun, Sep 1, 2019 at 3:09 PM 
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ATIERED PRICE, FIXED VOLUME ELECTRICITY 
with Layered Transaction Schedule (ERCOT) 

Reference: 
ELECTRICITY SALES AND PURCHASE AGREEMENT 

Between Calpine Energy Solutions, LLC ("Seller") 
And Lancium, LLC ("Buyer'') 

As of June 18, 2018 ("Effective Date") 
Addendum Date: June 18, 2018 

A 7r EXHIBIT ...1..:l_ 
DeponerlYI /212., 

Date_Rptr __ _ 
WWW.DEPOBOOKPROOUCTS.COM 

This Addendum (the "Addendum") supplements the Electricity Sales and Purchase Agreement referred to above (the 

"Agreement"). The Parties hereby agree to the terms and conditions set forth herein for Buyer's Facilities served at the 

Delivery Point. Capitalized terms not otherwise defined in this Addendum shall have their meanings set forth elsewhere 

in the Agreement, including its Appendices. 

1. PRODUCT: 
Contract Prices for Electricity set forth in this Addendum include each component identified in the table set forth below 

that is indicated by an [X], which are referred to collectively in this Addendum as "Electricity." 

ELECTRICITY: 
[XJ Electric Enerov 

□ 
Ancillary Services (Reg-Up, Reg-Down, Responsive Reserve, and 
Non-Spin) 

□ ISO QSE/SC Charges and Fees 

□ RUC Make-Whole Uplift, RUC Clawback, and RUC Decommitment 

□ Distribution/Transmission Losses/UFE (collectivelv, "Line Losses") 

□ Locational Basis 

2. DELIVERY PERIOD: 
This Addendum shall be in full force and effect as of the Addendum Date. The terms set forth herein shall apply from 

the Start Date through the End Date: 

Start Date: End Date: 
Jul 01 , 2018 June 30, 2019 

3. LOCATION AND DELIVERY POINT{S): 

Market Area Su I Point Delive Point 

ERGOT Houston Tradin Hub Houston Load Zone 

4. PRICING: 

4.1 Contract Price. For each settlement interval, Buyer shall pay (i) the Fixed Price (If applicable) multiplied by the 

associated Fixed Price Contract Quantity (if any) for each associated Fixed Price Tier, and (ii) the Price Adder for 

Buyer's Total Contract Quantity. All Fixed Prices, Fixed Price Contract Quantities, and the Total Contract Quantity 

shall be set forth in the Layered Transaction Schedule. 

Price Adder (in US $/MWh) $1.24 

The Contract Price(s) set forth above includes only the components set forth in Section One of this Addendum that 

are mar'<ed with an [X]. All other charges shall be passed through directly to Buyer. The Contract Price(s) reflects 

the value related to Congestion Revenue Rights. 

4.2 Conversion. At any time during the term of this Addendum, the Parties may mutually agree to convert quantities 

priced at the real time index price to a fixed price by executing a new Layered Transaction Schedule. 

4.3 Monthlv Settlement. For each Location, Buyer's invoice shall reflect charges based on Buyer's usage as set forth 

below. If Line Losses are not included in Section 1, Buyer's metered usage shall be adjusted for Line Losses. If 

Line Losses are included in Section 1, the Excess Quantity shall be adjusted for Line Losses. 

4.3.1 During any settlement interval, if Buyer's usage exceeds the Total Contract Quantity ("Excess Quantity"), 

Buyer shall pay Seller the real-time price for energy and all related delivery charges, as determined by ERGOT at 

the Delivery Point, plus $1.24 per MWh for the Excess Quantity. Buyer shall also pay RUC capacity short charges 

on the Excess Quantity. For the purpose of determining RUC capacity short charges, Buyer acknowledges that the 

ERGOT real time market will be considered the source for all of the Excess Quantity. 

Tiered Price, Fixed Volume With Layered Transaction Schedule (ERCOT) Rev 12.01 .16 
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4.3.2 During any settlement interval, if Buyer's usage is less than the Total Contract Quantity ("Deficit 

Quant:t/'), Seller shall credit Buyer's account by an amount equal to the Deficit Quantity multiplied by the real-time 

price fo;- energy as determined by ERCOT at the Delivery Point. 

4.4 Locational Basis. For each Location, Locational Basis shall be calculated each settlement interval as an amount 

equal to the real time settlement point price at the Delivery Point less the real time settlement point price at the 

Suppl\' Point. If the Locational Basis component is not marked as included in Section 1 above, Locational Basis 

shall be added to any Fixed Prices. If the Locational Basis component is not marked as included and Line Losses 

are ma;ked as included in Section 1, Locational Basis shall be adjusted by the appropriate loss factor. 

4.5 9hanges in Circumstances 

4.5.1 The Contract Price(s) and all other terms and conditions of this Addendum are estoblished in reliance on 

the acc;uracy of information provided to Seller concerning Buyer's load requirements. Any incremental costs 

incurred by Seller as a result of inaccuracies in any such information provided to Seller may be passed through to 

Buyer. 

4.5.2 The Contract Price(s) and all other terms and conditions of this Addendum are established in reliance on 

the existing Laws, rates, charges, independent system operator processes, market structure, congestion zone 

design and protocols that are in effect as of the Addendum Date. In the event of changes in the above that cause 

additional costs to Seller, Seller may pass through such costs to Buyer. 

5. CUSTOMER PROTECTION RULES: 
To the exter.t permitted by law, Buyer hereby waives its rights set forth in the Customer Protection Rules enacted by the 

Public Utility Commission ofTexas (Texas Substantive Rules, Section 25.471, et seq.). 

As supplemente:J by this Addendum including its Schedules, if any, all other Terms and Conditions contained in the 

Agreement rem;:,.in in fu ll force .and effect. 

This Addendum is sub ect to the Schedule s identified below: 
La ered Transaction Schedule 

Calpine Ener~y Solutions, LLC 

Print: Mark Ruggles 

Title: VP Regional Pricing ancl Supply 

CONFIDENTIAL -ATTORNEY'S EYES ONLY 
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LANCIUM, LLC 

Sign: ~ 

Print: Jonathan Cohen 

Title: Chief Financial Officer 
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Day-ahead vs. RTBM LMP biz requirements and data questions 

From: 
To: 

Cc: 
Date: 

Austin Storms <austin@bearbox.io> 
Denis Labij <dlabij@glidepath.net>, Mike Hoadley <mhoadJey@glidepath.net>, Chris Vickery 
<cvickery@glidepath.net> 
Ben Hakes <ben@paretoadv1sors.com> 
Wed , 24 Apr 2019 23:17:24-0500 

Hey guys, 

I've been working on some code for the miner management system that integrates RTBM LMP profrtability checks • but 
have a few questions regarding business requirements and available data feeds. 

From my understanding, the day-ahead LMP $/MWh is calculated based on forecast estimated demand and the RTBM 
LMP $/MWh fills the gap between the estimated demand in day-ahead market and actual demand in real-time .. . is this 
correct? 

The data modeling and system I've been building fetches RTBM LMP price and compares the profitability of selling 
load@ RTBM LMP vs. using the same load to mine Bitcoin, but .1 1m not exactly sure what the business requirements are -
and I'm looking for a bit of guidance to build the model to show contrasted profitability. 

The data feed I've been utilizing is from the SPP marketplace - see link here to the 5-minute RTBM 
(httRs://marketP-lace.sRR-Orgffile-aRi/download/rtbm-lmp-bY.-location?Rath=%2FRTBM-LMP-SL-latestlnterval.csv). The 
only problem with fetching the .csv file is that it's a bit finicky - is there another data feed that Glide Path uses to get 
RTBM LMP pricing at specific node location? SPP mentions an FTP server in some of their Feb '18 published 
documentation, but I've yet to successfully authenticate to that server. 

As always, I appreciate your time, consideration, and helpful input! 

Thanks and talk soon, 

Austin 

Austin M. Storms 
BearBox, LLC 
611 O' Keefe Avenue 
New Orleans, LA 70113 
austin@bearbox.io 

CONFIDENTIALITY NOTICE: This email communication may contain private, confidential, or legally privileged 
information intended for the sole use of the designated and/or duly authorized recipient(s) . If you are not the intended 
recipient or have received this email in error, please notify the sender immediately by email and permanently delete all 
copies of this email including all attachments without reading them. If you are the intended recipient, secure the contents 
in a manner that conforms to all applicable state and/or federal requirements related to privacy and confidentiality of such 
information. 
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Re: Day-ahead vs. RTBM LMP biz requirements and data questions 

From: 
To: 
Date: 

Denis, 

Austin Storms <austin@bearbox.io> 
Denis Labij <dlabij@glidepath.net> 
Fri, 26 Apr 2019 22:35:58 -0500 

Thank you for your response - it helps tremendously in my 
understanding of how these markets work. I was able to build a 
workaround to the portal access issues and fetch both the day-ahead 
LMP data and the 5-minute RTBM LMP data. 

I'm working on putting some data models together and wi ll be in touch 
when Ben and I have reviewed it. 

Thanks again! 

-Austin 
Austin M. Storms 
B arBox, LLC 
61 I O' Keefe Avenue 
New Orlean , LA 70 11 3 
au tin@bearbox.io 

CO IDE TIALITY OTICE: This email communication may contain private, 
confidential, or legally privileged information intended for the sole 
use of the designated and/or duly authorized recipient(s). If you are 
not the intended recipient or have received this email in error, 
please notify the sender immediately by emai l and permanently delete 
all copies of this email including all attachments without readfag 
them. If you are the intended recipient, secure the contents in a 
manner that conforms to all applicable state and/or federal 
requirements related to privacy and confidentiality of such 
in formation . 

On Thu, Apr 25, 20 19 at I 0: 17 AM Denis Labij <dlabij@glidepath.net> wrote: 
> 
> Austin, 
> 
> 
> 
> See comments below in red. 
> 
> 
> 
> Deni 
> 
> 
> 
> From: Au tin Storm <au tin@bearbox.io> 
> Sent: Thursday, April 25, 20 I 9 12: I 7 AM 
> To: Deni Labij <dlabij@glidepath .net>; Mike Hoadley <mhoadley@glidepath.net>; Chri Vickery <cvickery@glidepath.net> 
> Cc: Ben Hake <ben@paretoadvi or .com> 
> ubject: Day-ahead v . RTBM LMP biz requirements and data que tion 
> 
> 
> 
> Hey guy , 
> 
> I've been working on ome code for the miner management sy tern that integrate RTBM LMP profitability check - but have a 
few question regarding bu inc s requirements and available data feeds. 
> 
> From my under tanding, the day-ahead LMP $/MWh i calculated ba ed on foreca t e timated demand and the RTBM LMP 

/MWh fills the gap between the estimated demand in day-ahead market and actua l demand in real-time ... is thi s correct? Sort 
of. In most ISOs the day-ahead market clears offered and self-sched uled generation against bid and self-scheduled load. Since 
there can be deviation charges fo r being off of your day-ahead schedule, I suspect most market participants offer and bid near 
thei r forecasts, though there may sometimes be reasons not to. RTBM is based on what is actually happening (ex ante) or 
actually has happened (ex post) on the system. 

HIGHLY CONFIDENTIAL - ATTORNEYS' EYES ONLY B800000060 
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> 
> The data modeling and system I've been building fetches RTBM LMP price and compares the profitability of selling load @ 
RTBM LMP vs. using the same load to mine Bitcoin, but I'm not exactly sure what the business requirements are - and I'm 
looking for a bit of guidance to build the model to show contrasted profitability. You would first want to calculate a break even 
power price. This will depend on the power efficiency of your units, and the expected revenue per Terra Hash. Let's say this 
number is estimated to be $30/MWh. You would either bid DA load at $30 (i.e. you receive a schedule to draw load if the DA 
LMP is less than $30) or you offer a block of generation equal to the capacity of your miner at $30 (i.e. you receive a schedule to 
deliver power if the DA LMP is greater than $30). You would then do the same thing in RT. That is, if the RT LMP is greater 
than $30, and you have a DA schedule, you will want to curtail the miner and offset your DA schedule by selling it into the RT 
instead (this happens automatically as a result of being off of your DA schedule). Similarly, if you have no DA schedule, and 
prices go below $30 in RT, you will want to tum your miner on. Settlements can get pretty complicated and may vary from one 
ISO to the next, but this is the general idea. 
> 
> The data feed I've been utilizing is from the SPP marketplace - see link here to the 5-minute RTBM 
(https://marketplace.spp.org/file-api/download/rtbm-lmp-by-location?path=%2FRTBM-LMP-SL-latest1nterval.csv). The only 
problem with fetching the .csv file is that it's a bit finicky - is there another data feed that Glide Path uses to get RTBM LMP 
pricing at specific node location? There is, but you need to be a market participant with portal access to query it. There is also 
public access to hourly-average RT prices but, as far as I know, not 5-min prices SPP mentions an FTP server in some of their 
Feb '1 8 published documentation, but I've yet to successfully authenticate to that server. If this is part of the portal, you would 
need a market participant d igital certificate with the appropriate permissions. 
> 
> 
> 
> As always, I appreciate your time, consideration, and helpful input! 
> 
> 
> 
> Thanks and talk soon, 
> 
> 
> 
> Austin 
> 
> 
> Austin M. Storms 
> BearBox, LLC 
> 611 0' Keefe Avenue 
> New Orleans, LA 70113 
> austin@bearbox.io 
> 
> CONFIDENTIALITY NOTICE: This email communication may contain private, confidential, or legally privileged 
information intended for the sole use of the designated and/or duly authorized recipient(s). If you are not the intended recipient or 
have received this email in error, please notify the sender immediately by email and permanently delete all copies of th is email 
including all attachments without reading them. If you are the intended recipient, secure the contents in a manner that conforms 
to all applicable state and/or federal requirements related to privacy and confidentiality of such information. 

HIGHLY CONFIDENTIAL -ATTORNEYS' EYES ONLY aaoououos1 

Case: 23-1922      Document: 32-6     Page: 197     Filed: 12/20/2023



TX157.0001

TX157
BearBox v. Lancium

21-cv-00534

Appx9631

BearBox 20' product details and supporting documentation 

From: 
To: 
Date: 

Austin Storms <austin@bearbox.io> 
michael.mcnamara@lancium.com 
Thu, 09 May 2019 11 :32:01 -0500 

Attachments: BearBox Product Details Summary v1 .pdf (708.12 kB); Permatron_Spec_Sheet.pdf (1 .23 MB); 
CamFil_Spec_Sheet.pdf (379.28 kB); JandD_Spec_Sheet.pdf (2.11 MB): 
exelon4_modeling_05092019.xlsx (92.14 kB) 

Hey Michael, 

See attached for the 20' BearBox product details and some supporting docs. I've also attached some recent modeling 
data from one of the Exelon wind sites (based on publicly available marketplace data) - I can model for any pricing node 
you guys might be interested in reviewing. 

Let me know if you have any questions! 

Talk soon, 

A 

Austin M. Storms 
BearBox, LLC 
611 O' Keefe Avenue 
New Orleans, LA 70113 
austin@bearbox.io 

CONFIDENTIALITY NOTICE: This email communication may contatn prlvate, confidential , or legally privileged 
information intended for the sole use 0f the designated and/or duly authorized reelpient(s). If you are not the intended 
recipient or have received this email in error, please notify the sender immediately by email and permanently delete all 
copies of this email including all attachments without reading them. If you are the tntended reelpient, secure the contents 
in a manner that conforms to all applicable state and/or federal requirements related to privacy and confidentiality of such 
information. 
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~ 
BearBox 
Product details - BearBox V20S (Bitmain S9j, Dragon mint Tl, or similar) 

• Physical Dimensions 

o Exterior: 20'L x 8' W x 8'6"H 

o Interior: 19' 4" L x 7'8"W x 7'9"H 

o Door Opening: 7'8"W x 7'5"H 

o Weight: 4,900 lbs. + installed equipment 

• Electrical System 

o 3-Phase, 4-Wire 415Y/240v 

o Remote dual-outlet control PDUs {64.8kW total) 

o All network infrastructure on UPS/battery backup 

o ~373kW max load 

• Physical Rack System 

• 

• 

o Custom laser cut aluminum frame with stainless wire deck shelving 

o Adjustable in 1" increments 

Cooling System 

0 

0 

Convection air cooled 

(8) 10,100 CFM direct-drive, single-phase exhaust fans (see attached 

o Temperature controlled/software automation, remote on/off 

Air Filtration System 

o Option 1: Permatron Model U2 (see attached) 

o Option 2: Camfil V-Bank Glide/Pack (see attached) 

o Intake-side adjustable pitch weather shield 

• Total Designed Hashrate 

o 272 miners @ 14.5 TH/s each 

o 3.9 PH/s total 

• Network 

o CatSe ethernet 

o 48-port unmanaged switches (CISCO, TP-Link, or other) 

o On-site WAN or satellite (varies by location) 

• Software Management 

o Local cgminer watchdog 

o PostgreSQL database miner logging 

o POU/relay mapping (full automation) 

o Optional real-time breakeven monitoring (renewable marketplace data) 

o SMTP email alerts (restart, reboot, and maintenance required) 

• Summary 

o BearBox V20S (3.9 PH/s@ ~373kw max load) 

o Does NOT include miners or exterior electrical infrastructure (transformer) 

o Price - $86,791.51 ($94,766.33 after 9.2% sales tax) 
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~ 
BearBox 
Product details - BearBox V20S (Bitmain S9j, Dragon mint Tl, or similar) - cont. 
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Pre Vent® Model U / BHA 
Flexible Frame Air Intake Filter 

Acts as a primary pre- filtration defense to help 
prevent the damage and extensive maintenance that 
large volumes of dirt and debris can cause. Model U 
and BHA are custom designed and manufactured to 
fit any sized air intake. 

MODEL #Ul 
MODEL# U2 

Model U filter is constructed of washable three- dimensional 
electrostatic polypropylene media and encased in a 1- 1 / 4" sewn 
vinyl edge with single or double stitching. Model U 1 contains 
one layer of media or Model U2 contains two layers of media 
depending on the application 's environmental particle size. 

Model BHA filter is constructed of black PVC coated polyester 
high abrasion media and encased in a 1- 1 / 4" sewn vinyl edge 
with single or double stitch ing. Model BHA contains one layer 
of media. 

• Can be affixed to unit with hook/ loop stripping, grommets 
with mount clips, elastic bungee hooks or magnetic 
stripping 

• Fits any equipment, specify size 
• Sewn 2.5" vinyl edge (folded to 1- 1 / 4") is standard for 

flexible fi lters 0- 2000 square inches 
• Sonic welded edges also available as frame option 
• UV protected black media 
• U/ L Classified as to Flammability Only 
• 5 Year Warranty 

Plastic mount 
clips available for 
easy lnstallatlon. 

MODEL# BHA 
Magnetic stripping Inside vinyl edge 
available for easy lnsta//atlon. 
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METHOD AND SYSTEM FOR DYNAMIC POWER DELIVERY TO

A FLEXIBLE DATACENTER USING UNUTILIZED ENERGY SOURCES

BACKGROUND OF THE INVENTION

[0001] Blockchain technology was originally conceived of as an open and distributed

system for securely conducting transactions with cryptographic currency. However,

the foundational principle of blockchain technology is the ability to securely

transact information of any type or kind between anonymous parties without

intermediaries or a centralized trust authority. As such, blockchain technology finds

application outside the realm of cryptocurrency and s widely considered one of the

more robust and secure means of transacting information in the computer sciences.

[0002] In typical blockchain implementations, each participating party creates a

digital identity, or wallet, which includes a pair of cryptographic keys used to

transact information securely and anonymously with the blockchain. The blockchain

may be thought of as a constantly growing database of al prior transaction

information that is securely and coherently replicated across all nodes of a peer-to-

peer blockchain network. The blockchain includes a sequence of blocks, where each

block includes a bundle of transactions and other data including a hash of the prior

block in the chain. As such, each block in the blockchain is mathematically related

to the prior block, protecting the integrity of the blockchain from the most recently

added block to the genesis block in the chain. Because anyone may participate in the

curation of the blockchain, once a block is added, it becomes a permanent and

immutable part of the blockchain. Thus, the blockchain stores transactions in a

manner that prevents the transactions from being altered or otherwise corrupted,

unless all subsequent blocks in the blockchain are also altered. The immutability of

the blockchain makes the malicious alteration of a block exceptionally difficult, if

not impossible, and at the very least makes it easy to detect and deter any such

attempt before being accepted and replicated across the blockchain network.

[0003] Each transacting party of the blockchain uses a pair of cryptographic keys to

anonymously transact information. The private key is a random number maintained

in secrecy by the party holder that is used to derive a public key and sign

information. The private key and the public key are mathematically related such that

anyone holding the public key may verify that information signed with the private

key originated from the holder of the private key. When an initiating party wishes to
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transact information, the information is signed with the initiating party’s private key

and broadcast to the blockchain network. A biockchain miner uses the initiating

party’s public key to verify that the initiating party initiated, or signed, the

transaction. Once the initiating party’s signature is validated, the transaction is

validated, added to the next block in the blockchain, and replicated across all nodes.

[0004] The computational overhead of the blockchain is largely due to hashing

functions used by blockchain miners to discover new blocks. While computationally

intensive, the work performed by miners is critically important to the functionality

of the blockchain. When an initiating party’s transaction request has been lodged

and the signatures validated, the transaction request is pooled in the blockchain

network. Blockchain miners validate transactions and compete to discover a new

block to be added to the blockchain. In order to add a newly discovered block to the

biockchain, the blockchain miner must provide a cryptographic proof of the

discovered block. To create the proof, the miner inputs the hash value of the prior

block in the blockchain, the candidate block to be added, and a random number,

commonly referred to as the nonce, to a hash function. The hash function takes

input of any length and outputs an alphanumeric string of fixed length, commonly

referred to as a hash, which uniquely identifies the input. However, the blockchain

algorithm requires that the hash start with a certain number of leading zeros as

determined by the current level of prescribed difficulty. The blockchain network

modulates the level of difficulty for block discovery, by var i ng the number of

leading zeros required in the calculated hash, based on the amount of computing

power in the blockchain network.

[0005] As more computational capacity has come online, the hash rate has increased

dramatically. In an effort to keep the block discovery time constant, the blockchain

network modulates difficulty every 2016 blocks discovered. If the blockchain

network hash rate is too high and the amount of time taken to discover a new block

is less than 10 minutes, the difficulty is increased proportionally to increase the

block discovery time to 10 minutes. Similarly, if the blockchain hash rate is too low

and the amount of time taken to discover a new block is more than 0 minutes, the

difficulty is increased proportionally to reduce the block discovery time to 10

minutes. Because there is no way to predict what hash value a given set of input

data will generate, miners often have to execute the hash function a substantial

number of times, each time inputting a new nonce, to generate a new hash value.

LANCIUM00000053
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When a miner is the first to obtain a hash value having the correct number of

leading zeros, they broadcast the newly discovered block to the biockchain network

and the biockchain is replicated across all nodes

BRIEF SUMMARY OF THE INVENTION

[0006] According to one aspect of one or more embodiments of the present invention,

a flexible datacenter includes a mobile container, a behind-the-meter power input

system, a power distribution system, a datacenter control system, a plurality of

computing systems, and a climate control system. The datacenter control system

modulates power delivery to the plurality of computing systems based on unutilized

behind-the-meter power availability or an operational directive

[0007] According to one aspect of one or more embodiments of the present invention,

a method of dynamic power delivery to a flexible datacenter using unutilized

behind-the-meter power includes monitoring unutilized behind-the-meter power

availability, determining when a datacenter ramp-up condition is met, enabling

behind-the-meter power deliver}' to one or more computing systems when the

datacenter ramp-up condition is met, and directing the one or more computing

systems to perform predetermined computational operations.

[0008] Other aspects of the present invention will be apparent from the following

description and claims

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Figure 1 shows a computing system in accordance with one or more

embodiments of the present invention.

[0010] Figure 2 shows a flexible datacenter in accordance with one or more

embodiments of the present invention.

[001 ] Figure 3 shows a three-phase power distribution of a flexible datacenter in

accordance with one or more embodiments of the present invention

[0012] Figure 4 shows a control distribution scheme of a flexible datacenter in

accordance with one or more embodiments of the present invention.

[0013] Figure 5 shows a control distribution scheme of a fleet of flexible datacenters

in accordance with one or more embodiments of the present invention

[0014] Figure 6 show's a flexible datacenter powered by one or more wind turbines in

accordance with one or more embodiments of the present invention.
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[0015] Figure 7 shows a flexible datacenter powered by one or more solar panels in

accordance with one or more embodiments of the present invention.

[0016] Figure 8 shows a flexible datacenter pow'ered by flare gas in accordance with

one or more embodiments of the present invention.

[0017] Figure 9 shows a method of dynamic power delivery to a flexible datacenter

using unutilized behind-the-meter power in accordance with one or more

embodiments of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0018] One or more embodiments of the present invention are described in detail with

reference to the accompanying figures. For consistency, like elements in the various

figures are denoted by like reference numerals. In the following detailed description

of the present invention, specific details are set forth in order to provide a thorough

understanding of the present invention. In other instances, well-known features to

one having ordinary skill in the art are not described to avoid obscuring the

description of the present invention.

[0019] Blockchain miners are typically compensated for their efforts through either a

discover}' fee or a fee paid by one or more of the transacting parties. Consequently,

more and more computing resources are coming online to compete for these fees.

As the number of computing resources increases, the blockchain network modulates

the difficulty level, requiring hash values with more leading zeros. In essence, the

increased difficulty means more hashing operations are required to find a valid hash.

As such, there is an increasing number of computing resources executing an

increasing number of hash functions that do not result in the discovery of a valid

hash, yet still consume a substantial amount of power.

[0020] The intensive computational demand of blockchain applications makes the

widespread adoption of blockchain technology ineffi cient and unsustainable from an

energy and environmental perspective. In certain blockchain applications, with

limited participation, roughly 5 quintillion 256-bit cryptographic hashes are created

each and every' second of every day. While it is difficult to determine how much

energy is required for that computational task, it is estimated to be in excess of 500

megawatts, the vast majority of which is sourced from fossil fuels. The majority of

blockchain mining operations are currently being conducted in the People’s

Republic of China and powered by coal-fired energy. As blockchain technology
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proliferates, there is concern that the energy required to sustain such blockchain

applications could exceed that of a developed country.

[0021] While future versions of blockchain technology may improve power

consumption for various blockchain operations, including hashing functions,

industry' efforts have focused on the development of central processing units

(“CPUs”), graphics processing units (“GPUs”), and application specific integrated

circuits (“ASICs”) that are specifically designed to perform blockchain operations

in a more efficient manner. While such efforts are beneficial, the issue remains, the

widespread adoption of blockchain technology will require substantially more

power than is economically and environmentally feasible.

[0022] Accordingly, in one or more embodiments of the present 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.

[0023] Figure shows a computing system 100 in accordance with one or more

embodiments of the present invention. Computing system 100 may include one or

more central processing units (singular “CPU” or plural “CPUs”) 105, host bridge

110, input/output (“IO”) bridge 115, graphics processing units (singular “GPU” or

plural “GPUs”) 125, and/or application-specific integrated circuits (singular “ASIC

or plural “ASICs”) (not shown) disposed on one or more printed circuit boards (not

shown) that are configured to perform computational operations. Each of the one or

more CPUs 105, GPUs 125, or ASICs (not shown) may be a single-core (not

independently illustrated) device or a multi-core (not independently illustrated)

device. Multi-core devices typically include a plurality of cores (not shown)

disposed on the same physical die (not shown) or a plurality of cores (not shown)

disposed on multiple die (not shown) that are collectively disposed within the same

mechanical package (not shown).
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[0024] CPU 105 may be a general purpose computational device typically configured

to execute software instructions. CPU 105 may include an interface 108 to host

bridge 110 , an interface 118 to system memory 120, and an interface 123 to one or

more O devices, such as, for example, one or more GPUs 125. GPU 125 may serve

as a specialized computational device typically configured to perform graphics

functions related to frame buffer manipulation. However, one of ordinary skill in the

art will recognize tha GPU 125 may be used to perform non-graphics related

functions that are computationally intensive. In certain embodiments, GPU 125 may

interface 123 directly with CPU 125 (and interface 118 with system memory 120

through CPU 105). In other embodiments, GPU 125 may interface 121 with host

bridge 110 (and interlace 116 or 118 with system memory 120 through host bridge

110 or CPU 105 depending on the application or design). In still other

embodiments, GPU 125 may interface 133 with I bridge 115 (and interface 116 or

8 with system memory 120 through host bridge 1 0 or CPU 105 depending on

the application or design). The functionality of GPU 125 may be integrated, in

whole or in part, with CPU 5.

[0025] Host bridge 110 may be an interface device configured to interface between

the one or more computational devices and IO bridge 115 and, in some

embodiments, system memory 120. Host bridge 110 may include an interface 108 to

CPU 105, an interface 113 to IO bridge 115, for embodiments where CPU 105 does

not include an interface 118 to system memory 120, an interface 116 to system

memory 120, and for embodiments where CPU 105 does not include an integrated

GPU 125 or an interface 123 to GPU 125, an interface 121 to GPU 125. The

functionality of host bridge 110 may be integrated, in whole or in part, with CPU

105 IO bridge 5 may be an interface device configured to interface between the

one or more computational devices and various IO devices (e.g., 140, 145) and IO

expansion, or add-on, devices (not independently illustrated). IO bridge 115 may

include an interface 113 to host bridge 110, one or more interfaces 133 to one or

more IO expansion devices 135, an interface 138 to keyboard 140, an interface 143

to mouse 145, an interface 148 to one or more local storage devices 150, and an

interface 153 to one or more network interface devices 155. The functionality of IO

bridge 115 may be integrated, in whole or in part, with CPU 105 or host bridge 110.

Each local storage device 150, if any, may be a solid-state memory device, a solid-

state memory device array, a hard disk drive, a hard disk drive array, or any other
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non-transitory computer readable medium. Network interface device 155 may

provide one or more network interfaces including any network protocol suitable to

facilitate networked communications.

[0026] Computing system 100 may include one or more network-attached storage

devices 160 in addition to, or instead of, one or more local storage devices 150.

Each network-attached storage device 160, if any, may be a solid-state memory

device, a solid-state memory device array, a hard disk drive, a hard disk drive array,

or any other non-transitory computer readable medium. Network-attached storage

device 160 may or may not be collocated with computing system 100 and may be

accessible to computing system 100 via one or more network interfaces provided by

one or more network interface devices 155.

[0027] One of ordinary skill in the art will recognize that computing system 100 may

be a conventional computing system or an application-specific computing system.

In certain embodiments, an application-specific computing system may include one

or more ASICs (not shown) that are configured to perform one or more functions,

such as hashing, in a more efficient manner. The one or more ASICs (not shown)

may interface directly with CPU 105, host bridge 110, or GPU 125 or interface

through bridge 115. Alternatively, in other embodiments, an application-specific

computing system may be reduced to only those components necessary to perform a

desired function in an effort to reduce one or more of chip count, printed circuit

board footprint, thermal design power, and pow'er consumption. The one or more

ASICs (not showm) may be used instead of one or more of CPU 105, host bridge

0, bridge 15, or GPU 125 In such systems, the one or more ASICs may

incorporate sufficient functionality to perform certain network and computational

functions in a minimal footprint with substantially fewer component devices.

[0028] As such, one of ordinary skill in the art will recognize that CPU 105, host

bridge 110, IO bridge 115, GPU 125, or ASIC (not shown) or a subset, superset, or

combination of functions or features thereof, may be integrated, distributed, or

excluded, in whole or in part, based on an application, design, or form factor in

accordance with one or more embodiments of the present invention. Thus, the

description of computing system 100 is merely exemplary and not intended to limit

the type, kind, or configuration of component devices that constitute a computing

system 100 suitable for performing computing operations in accordance with one or

more embodiments of the present invention.
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[0029] One of ordinary skill in the art will recognize that computing system 100 may

be a stand alone, laptop, desktop, server, blade, or rack mountable system and may

vary based on an application or design.

[0030] Figure 2 shows a flexible datacenter 200 in accordance with one or more

embodiments of the present invention. Flexible datacenter 200 may include a

mobile container 205, a behind-the-meter power input system 210, a power

distribution system 215, a climate control system (e.g., 250, 260, 270, 280, and/or

290), a datacenter control system 220, and a plurality of computing systems 100

disposed in one or more racks 240. Datacenter control system 220 may be a

computing system (e.g., 100 of Figure 1) configured to dynamically modulate

power deliver
}

to one or more computing systems 100 disposed within flexible

datacenter 200 based on unutilized behind-the-meter power availability or an

operational directive from a local station control system (not shown), a remote

master control system (not shown), or a grid operator (not shown).

[0031] In certain embodiments, mobile container 205 may be a storage trailer

disposed on wheels and configured for rapid deployment. In other embodiments,

mobile container 205 may be a storage container (not shown) configured for

placement on the ground and potentially stacked in a vertical manner (not shown).

In still other embodiments, mobile container 205 may be an inflatable container, a

floating container, or any other type or kind of container suitable for housing a

mobile datacenter 200.

[0032] Flexible datacenter 200 may be rapidly deployed on site near a source of

unutilized behind-the-meter power generation Behind-the-meter power input

system 210 may be configured to input power to flexible datacenter 200. Behind-

the-meter power input system 2 may include a first input (not independently

illustrated) configured to receive three-phase behind-the-meter alternating current

(“AC”) voltage. In certain embodiments, behind-the-meter power input system 2 0

may include a supervisory AC-to-AC step-down transformer (not shown)

configured to step down three-phase behind-the-meter AC voltage to single-phase

superv sory nominal AC voltage or a second input (not independently illustrated)

configured to receive single-phase supervisory nominal AC voltage from the local

station (not shown) or a metered source (not shown). Behind-the-meter power input

system 210 may provide single-phase supervisory nominal AC voltage to datacenter

control system 220, which may remain powered at almost all times to control the
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operation of flexible datacenter 200. The first input (not independently illustrated)

or a third input (not independently illustrated) of behind-the-meter power input

system 210 may direct three-phase behind-the-meter AC voltage to an operational

AC-to-AC step-down transformer (not shown) configured to controllably step down

three-phase behind-the-meter AC voltage to three-phase nominal AC voltage.

Datacenter control system 220 may controllably enable or disable generation or

provision of three-phase nominal AC voltage by the operational AC-to-AC step-

down transformer (not shown).

[0033] Behind-the-meter power input system 210 may provide three phases of three-

phase nominal AC voltage to power distribution system 215. Power distribution

system 215 may controllably provide a single phase of three-phase nominal AC

voltage to each computing system 100 or group 240 of computing systems 100

disposed within flexible datacenter 200. Datacenter control system 220 may

controllably select which phase of three-phase nominal AC voltage that power

distribution system 215 provides to each computing system 100 or group 240 of

computing systems 100 In this way, datacenter control system 220 may modulate

power delivery by either ramping-up flexible datacenter 200 to fully operational

status, ramping-down flexible datacenter 200 to offline status (where only

datacenter control system 220 remains powered), reducing power consumption by

withdrawing power delivery from, or reducing power to, one or more computing

systems 100 or groups 240 of computing systems 100, or modulating a power factor

correction factor for the local station by controllably adjusting which phases of

three-phase nominal AC voltage are used by one or more computing systems 100 or

groups 240 of computing systems 100.

[0034] Flexible datacenter 200 may include a climate control system (e.g, 250, 260,

270, 280, 290) configured to maintain the plurality of computing systems 100

within their operational temperature range. In certain embodiments, the climate

control system may include an air intake 250, an evaporative cooling system 270, a

fan 280, and an air outtake 260. In other embodiments, the climate control system

may include an air intake 250, an air conditioner or refrigerant cooling system 290,

and an air outtake 260. In still other embodiments, the climate control system may

include a computer room air conditioner system (not shown), a computer room air

handler system (not shown), or an immersive cooling system (not shown). One of

ordinary skill in the art will recognize that any suitable heat extraction system (not
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shown) configured to maintain the operation of the plurality of computing systems

100 within their operational temperature range may be used in accordance with one

or more embodiments of the present invention.

[0035] Flexible datacenter 200 may include a battery' system (not shown) configured

to convert three-phase nominal AC voltage to nominal DC voltage and store power

in a plurality of storage ceils. The battery'
· system (not shown) may include a DC-to-

AC inverter configured to convert nominal DC voltage to three-phase nominal AC

voltage for flexible datacenter 200 use. Alternatively, the battery system (not

shown) may include a DC-to-AC inverter configured to convert nominal DC voltage

to single-phase nominal AC voltage to power datacenter control system 220.

[0036] One of ordinary' skill i the art will recognize that a voltage level of three-

phase behind-the-meter 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 operational AC-to-AC step dow transformer (not shown) may vary based on

the application or design. In addition, the frequency and voltage level of three-phase

nominal AC voltage, single-phase nominal AC voltage, and nominal DC voltage

may vary based on the application or design in accordance with one or more

embodiments of the present invention.

[0037] Figure 3 shows a three-phase power distribution of a flexible datacenter 200 in

accordance with one or more embodiments of the present invention. Flexible

datacenter 200 may include a plurality of racks 240, each of which may include one

or more computing systems 100 disposed therein. As discussed above, the behind-

the-meter pow'er input system (210 of Figure 2) may provide three phases of three-

phase nominal AC voltage to the power distribution system (215 of Figure 2). The

power distribution system (215 of Figure 2) may controllably provide a single phase

of three-phase nominal AC voltage to each computing system 100 or group 240 of

computing systems 100 disposed within flexible datacenter 200. For example, a

flexible datacenter 200 may include eighteen racks 240, each of which may include

eighteen computing systems 100. The power distribution system (215 of Figure 2)

may control which phase of three-phase nominal AC voltage is provided to one or

more computing systems 100, a rack 240 of computing systems 100, or a group

(e.g., 310, 320, or 330) of racks 240 of computing systems 100.

[0038] In the figure, for purposes of illustration only, eighteen racks 240 are divided

into a first group of six racks 310, a second group of six racks 320, and a third group
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of six racks 330, where each rack contains eighteen computing systems 100. The

power distribution system (215 of Figure 2) may, for example, provide a first phase

of three-phase nominal AC voltage to the first group of six racks 310, a second

phase of three-phase nominal AC voltage to the second group of six racks 320, and

a third phase of three-phase nominal AC voltage to the third group of six racks 330.

If the flexible datacenter (200 of Figure 2) receives an operational directive from the

local station (not shown) to provide power factor correction, the datacenter control

system (220 of Figure 2) may direct the pow'er distribution system (215 of Figure 2)

to adjust which phase or phases of three-phase nominal AC voltage are used to

provide the power factor correction required by the local station (not shown) or grid

operator (not shown). One of ordinary skill in the art will recognize that, in addition

to the power distribution, the load may be varied by adjusting the number of

computing systems 100 operatively powered. As such, the flexible datacenter (200

of Figure 2) may be configured to act as a capacitive or inductive load to provide

the appropriate reactance necessary to achieve the power factor correction required

by the local station (not shown).

0039 Figure 4 show's a control distribution scheme of a flexible datacenter 200 in

accordance with one or more embodiments of the present invention. Datacenter

control system 220 may independently, or cooperatively with one or more of local

station control system 410, remote master control system 420, and grid operator

440, modulate power delivery to flexible datacenter 200. Specifically, power

delivery' may be dynamically adjusted based on conditions or operational directives.

[0040] Local station control system 410 may be a computing system (e.g, 100 of

Figure 1) that is configured to control various aspects of the local station (not

independently illustrated) that generates power and sometimes generates unutilized

behind-the-meter power. Local station control system 410 may communicate with

remote master control system 420 over a networked connection 430 and with

datacenter control system 220 over a networked or hardwired connection 415.

Remote master control system 420 may be a computing system (e.g., 100 of Figure

1) that is located offsite, but connected via a network connection 425 to datacenter

control syste 220, that is configured to provide supervisory or override control of

flexible datacenter 200 or a fleet (not shown) of flexible datacenters 200. Grid

operator 440 may be a computing system (e.g, 100 of Figure 1) that is configured to

control various aspects of the grid (not independently illustrated) that receives
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power from the local station (not independently illustrated). Grid operator 440 may

communicate with local station control system 440 over a networked or hardwired

connection 445.

[0041] Datacenter control system 220 may monitor unutilized behind-the-meter

power availability at the local station (not independently illustrated) and determine

when a datacenter ramp-up condition is met. Unutilized behind-the-meter 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 subject to power factor correction,

situations where local power generation is prohibitively low, start up situations,

transient situations, or testing situations where there is an economic 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

costs.

[0042] The datacenter ramp-up condition may he met if there is sufficient behind-the-

meter power availability and there is no operational directive from local station

control system 410, remote master control system 420, or grid operator 440 to go

offline or reduce power. As such, datacenter control system 220 may enable 435

behind-the-meter power input system 210 to provide three-phase nominal AC

voltage to the power distribution system (215 of Figure 2) to power the plurality of

computing systems (100 of Figure 2) or a subset thereof. Datacenter control system

220 may optionally direct one or more computing systems (100 of Figure 2) to

perform predetermined computational operations. For example, if the one or more

computing systems (100 of Figure 2) are configured to perform blockchain hashing

operations, datacenter control system 220 may direct them to perform blockchain

hashing operations for a specific blockchain application, such as, for example,

Bitcoin, Litecoin, or Ethereum. Alternatively, one or more computing systems (100

of Figure 2) may be configured to independently receive a computational directive

from a network connection (not shown) to a peer-to-peer blockchain network (not

shown) such as, for example, a network for a specific blockchain application, to

perform predetermined computational operations.

[0043] Remote master control system 420 may specify to datacenter control system

220 what sufficient behind-the-meter power availability constitutes, or datacenter
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control system 220 may be programmed with a predetermined preference or criteria

on which to make the determination independently. For example, in certain

circumstances, sufficient behind-the-meter power availability may be less than that

required to fully power the entire flexible datacenter 200. In such circumstances,

datacenter control system 220 may provide power to only a subset of computing

systems (100 of Figure 2), or operate the plurality of computing systems (100 of

Figure 2) in a lower power mode, that is within the sufficient, but less than full,

range of power that is available.

[0044] While flexible datacenter 200 is online and operational, 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 directive

from local station control system 410, remote master control system 420, or grid

operator 440. Datacenter control system 220 may monitor and determine when there

is insufficient, or anticipated to be insufficient, behind-the-meter power availability.

As noted above, sufficiency may be specified by remote master control system 420

or datacenter control system 220 may be programmed with a predetermined

preference or criteria on which to make the determination independently. An

operational directive may be based on current dispatchability, forward looking

forecasts for when unutilized behind-the-meter power is, or is expected to be,

available, economic considerations, reliability considerations, operational

considerations, or the discretion of the local station 410, remote master control 420,

or grid operator 440. For example, local station control system 410, remote master

control system 420, or grid operator 440 may issue an operational directive to

flexible datacenter 200 to go offline and power down. When the datacenter ramp-

down condition s met, datacenter control system 220 may disable pow'er delivery to

the plurality of computing systems (100 of Figure 2). Datacenter control system 220

may disable 435 behind-the-meter power input system 210 from providing three-

phase nominal AC voltage to the power distribution system (215 of Figure 2) to

pow er down the plurality of computing systems (100 of Figure 2), while datacenter

control system 220 remains powered and is capable of rebooting flexible datacenter

200 when unutilized behind-the-meter power becomes available again.

[0045] While flexible datacenter 200 is online and operational, changed conditions or

an operational directive may cause datacenter control system 220 to modulate pow er

consumption by flexible datacenter 200 Datacenter control system 220 may
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determine, or local station control system 410, remote master control system 420, or

grid operator 440 may communicate, that a change in local conditions may result in

less power generation, availability, or economic feasibility, than would be necessary

to fully pow er flexible datacenter 200. In such situations, datacenter control system

220 may take steps to reduce or stop power consumption by flexible datacenter 200

(other than that required to maintain operation of datacenter control system 220).

Alternatively, local station control system 410, remote master control system 420,

or grid operator 440, may issue an operational directive to reduce power

consumption for any reason, the cause of which may be unknown. In response,

datacenter control system 220 may dynamically reduce or withdraw power delivery

to one or more computing systems (100 of Figure 2) to meet the dictate. Datacenter

control system 220 may controllably provide three-phase nominal AC voltage to a

smaller subset of computing systems (100 of Figure 2) to reduce power

consumption. Datacenter control system 220 may dynamically reduce the power

consumption of one or more computing systems (100 of Figure 2) by reducing their

operating frequency or forcing them into a lower power mode through a network

directive.

[0046] One of ordinary skill in the art will recognize that datacenter control system

220 may be configured to have a number of different configurations, such as a

number or type or kind of computing systems (100 of Figure 2) that may be

powered, and in what operating mode, that correspond to a number of different

ranges of sufficient and available unutilized behind-the-meter power availability. As

such, datacenter control system 220 may modulate pow er delivery over a variety of

ranges of sufficient and available unutilized behind-the-meter power availability.

[0047] Figure 5 shows a control distribution of a fleet 500 of flexible datacenters 200

in accordance with one or more embodiments of the present invention. The control

distribution of a flexible datacenter 200 shown and described with respect to Figure

4 may be extended to a fleet 500 of flexible datacenters 200. For example, a first

local station (not independently illustrated), such as, for example, a wind farm (not

shown), may include a first plurality 510 of flexible datacenters « through 200 ,

which may be collocated or distributed across the local station (not shown). A

second local station (not independently illustrated), such as, for example, another

wind farm or a solar farm (not shown), may include a second plurality 520 of

flexible datacenters 200e through 200/y which may he collocated or distributed
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across the local station (not shown). One of ordinary skill in the art will recognize

that the number of flexible datacenters 200 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 embodiments of the present invention.

[0048] Remote master control system 420 may provide supervisory control over fleet

500 of flexible datacenters 200 in a similar manner to that shown and described with

respect to Figure 4, with the added flexibility to make high level decisions with

respect to fleet 500 that may be counterintuitive to a given station. Remote master

control system 420 may make decisions regarding the issuance of operational

directives to a given local station based on, for example, the status of each local

station where flexible datacenters 200 are deployed, the workload distributed across

fleet 500, and the expected computational demand required for the expected

workload. In addition, remote master control system 420 may shift workloads from

a first plurality 510 of flexible datacenters 200 to a second plurality 520 of flexible

datacenters 200 for any reason, including, for example, a loss of unutilized behind-

the-meter pow'er availability at one local station and the availability of unutilized

behind-the-meter power at another local station.

[0049] Figure 6 shows a flexible datacenter 200 powered by one or more wind

turbines 610 in accordance with one or more embodiments of the present invention.

A wind farm 600 typically includes a plurality of wind turbines 610, each of which

intermittently generates a wind-generated AC voltage. The wind-generated AC

voltage may vary based on a type, kind, or configuration of farm 600, turbine 610,

and incident wind speed. The wind-generated AC voltage is typically input into a

turbine AC-to-AC step-up transformer (not shown) that is disposed within the

nacelle (not independently illustrated) or at the base of the mast (not independently

illustrated) of turbine 610. The turbine AC-to-AC step up transformer (not shown)

outputs three-phase wind-generated AC voltage 620. Three-phase wind-generated

AC voltage 620 produced by the plurality of wind turbines 610 is collected 625 and

provided 630 to another AC-to-AC step-up transformer 640 that steps up three-

phase wind-generated AC voltage 620 to three-phase grid AC voltage 650 suitable

for deliver}' to grid 660. Three-phase grid AC voltage 650 may be stepped down

with an AC-to-AC step-down transformer 670 configured to produce three-phase

local station AC voltage 680 provided to local station 690. One of ordinary skill in

the art will recognize that the actual voltage levels may vary based on the type, kind,
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or number of wind turbines 610, the configuration or design of wind farm 600, and

grid 660 that it feeds into.

[0050] The output side of AC-to-AC step-up transformer 640 that connects to grid

660 may be metered and is typically subject to transmission and distribution costs.

In contrast, power consumed on the input side of AC-to-AC step-up transformer 640

may be considered behind-the-meter and is typically not subject to transmission and

distribution costs. As such, one or more flexible datacenters 200 may be powered by

three-phase wind-generated AC voltage 620. Specifically, in wind farm 600

applications, the three-phase behind-the-meter AC voltage used to power flexible

datacenter 200 may be three-phase wind-generated AC voltage 620. As such,

flexible datacenter 200 may reside behind-the-meter, avoid transmission and

distribution costs, and may be dynamically powered when unutilized behind-the-

meter power is available.

[0051] Unutilized behind-the-meter pow'er availability may occur when there is

excess local power generation. In high wind conditions, wind farm 600 may

generate more power than, for example, AC-to-AC step-up transformer 640 is rated

for. In such situations, wind farm 600 may have to take steps to protect its

equipment from damage, which may include taking one or more turbines 6 offline

or shunting their voltage to dummy loads or ground. Advantageously, one or more

flexible datacenters 200 may be used to consume power on the input side of AC-to-

AC step-up transformer 640, thereby allowing wind farm 600 to operate equipment

within operating ranges while flexible datacenter 200 receives behind-the-meter

power without transmission or distribution costs. The local station control system

(not independently illustrated) of local station 690 may issue an operational

directive to the one or more flexible datacenters 200 or to the remote master control

system (420 of Figure 4) to ramp-up to the desired power consumption level. When

the operational directive requires the cooperative action of multiple flexible

datacenters 200, the remote mater control system (420 of Figure 4) may determine

how to power each individual flexible datacenter 200 in accordance with the

operational directive or provide an override to each flexible datacenter 200.

[0052] Another example of unutilized behind-the-meter power availability is when

grid 660 cannot, for whatever reason, take the power being produced by wind farm

600. In such situations, w d farm 600 may have to take one or more turbines 610

offline or shunt their voltage to dummy loads or ground. Advantageously, one or
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more flexible datacenters 200 may be used to consume power on the input side of

AC-to-AC step-up transformer 640, thereby allowing wind farm 600 to either

produce pow'er to grid 660 at a lower level or shut down transformer 640 entirely

while flexible datacenter 200 receives behind-the-meter power without transmission

or distribution costs. The local station control system (not independently illustrated)

of local station 690 or the grid operator (not independently illustrated) of grid 660

may issue an operational directive to the one or more flexible datacenters 200 or to

the remote master control system (420 of Figure 4) to ramp-up to the desired power

consumption level. When the operational directive requires the cooperative action of

multiple flexible datacenters 200, the remote master control system (420 of Figure

4) may determine how to power each individual flexible datacenter 200 in

accordance with the operational directive or provide an override to each flexible

datacenter 200.

0053 Another example of unutilized behind-the-meter power availability is when

wind farm 600 is selling power to grid 660 at a negative price that is offset by a

production tax credit. In certain circumstances, the value of the production tax credit

may exceed the price wind farm 600 would have to pay to grid 660 to offload their

generated power. Advantageously, one or more flexible datacenters 200 may be

used to consume power behind-the-meter, thereby allowing wind farm 600 to

produce and obtain the production tax credit, but sell less power to grid 660 at the

negative price. The local station control system (not independently illustrated) of

local station 690 may issue an operational directive to the one or more flexible

datacenters 200 or to the remote master control system (420 of Figure 4) to ramp-up

to the desired power consumption level. When the operational directive requires the

cooperative action of multiple flexible datacenter 200, the remote master control

system (420 of Figure 4) may determine how to power each individual flexible

datacenter 200 in accordance with the operational directive or provide an override to

each flexible datacenter 200.

[0054] Another example of unutilized behind-the-meter power availability is when

wind farm 600 is selling power to grid 660 at a negative price because grid 660 is

oversupplied or is instructed to stand down and stop producing altogether. The grid

operator (not independently illustrated) may select certain power generation stations

to go offline and stop producing power to grid 660. Advantageously, one or more

flexible datacenters 200 may be used to consume power behind-the-meter, thereby
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allowing wind farm 600 to stop producing power to grid 660, but making productive

use of the power generated behind-the-meter without transmission or distribution

costs. The local station control system (not independently illustrated) of the local

station 690 or the grid operator (not independently illustrated) of grid 660 may issue

an operational directive to the one or more flexible datacenters 200 or to the remote

master control system (420 of Figure 4) to ramp-up to the desired power

consumption level. When the operational directive requires the cooperative action of

multiple flexible datacenters 200, the remote master control system (420 of Figure

4) may determine how to power each individual flexible datacenter 200 in

accordance with the operational directive or provide an override to each flexible

datacenter 200.

[0055] Another example of unutilized behind-the-meter power availability is when

wind farm 600 is producing power to grid 660 that is unstable, out of phase, or at

the wrong frequency, or grid 660 is already unstable, out of phase, or at the wrong

frequency for whatever reason. The grid operator (not independently illustrated)

may select certain power generation stations to go offline and stop producing power

to grid 660. Advantageously, one or more flexible datacenters 200 may be used to

consume power behind-the-meter, thereby allowing wind farm 600 to stop

producing power to grid 660, but make productive use of the power generated

behind-the-meter without transmission or distribution costs. The local station

control system (not independently illustrated) of local station 690 may issue an

operational directive to the one or more flexible datacenters 200 or to the remote

master control system (420 of Figure 4) to ramp-up to the desired power

consumption level. When the operational directive requires the cooperative action of

multiple flexible datacenters 200, the remote master control system (420 of Figure

4) may determine how to power each individual flexible datacenter 200 in

accordance with the operational directive or provide an override to each flexible

datacenter 200.

[0056] Further examples of unutilized behind-the-meter power availability is when

wind farm 600 experiences low wind conditions that make it not economically

feasible to power up certain components, such as, for example, the local station (not

independently illustrated), but there may be sufficient behind-the-meter power

availability to power one or more flexible datacenters 200. Similarly, unutilized

behind-the-meter power availability may occur when wind farm 600 is starting up,
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or testing, one or more turbines 610. Turbines 610 are frequently offline for

installation, maintenance, and sendee and must be tested prior to coming online as

part of the array. One or more flexible datacenters 200 may be powered by one or

more turbines 610 that are offline from farm 600. The above-noted examples of

when unutilized behind-the-meter power is available are merely exemplary and are

not intended to limit the scope of what one of ordinary skill in the art would

recognize as unutilized behind-the-meter power availability. Unutilized behind-the-

meter power availability may occur anytime there is power available and accessible

behind-the-meter that is not subject to transmission and distribution costs and there

is an economic advantage to using it.

[0057] One of ordinary skil in the art will recognize that wind farm 600 and wind

turbine 610 may vary based on an application or design in accordance with one or

more embodiments of the present invention.

[0058] Figure 7 shows a flexible datacenter 200 powered by one or more solar panels

710 in accordance with one or more embodiments of the present invention. A solar

farm 700 typically includes a plurality of solar panels 710, each of which

intermittently generates a solar-generated DC voltage 720. Solar-generated DC

voltage 720 may vary based on a type, kind, or configuration of farm 700, panel

710, and incident sunlight. Solar-generated DC voltage 720 produced by the

plurality of solar panels 710 is collected 725 and provided 730 to a DC-to-AC

inverter that converts solar-generated DC voltage into three-phase solar-generated

AC voltage 750 Three-phase solar-generated AC voltage 750 is provided to an AC-

to- C step-up transformer 760 that steps up three-phase solar-generated AC voltage

to three-phase grid AC voltage 790. Three-phase grid AC voltage 790 may be

stepped down with an AC-to-AC step-down transformer 785 configured to produce

three-phase local station AC voltage 777 provided to local station 775. One of

ordinary skill in the art will recognize that the actual voltage levels may vary' based

on the type, kind, or number of solar panels 710, the configuration or design of solar

farm 700, and grid 790 that it feeds into.

[0059] The output side of AC-to-AC step-up transformer 760 that connects to grid

790 may be metered and is typically subject to transmission and distribution costs.

In contrast, pow?er consumed on the input side of AC-to-AC step-up transformer 760

may be considered behind-the-meter and is typically not subject to transmission and

distribution costs. As such, one or more flexible datacenters 200 may be powered by
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three-phase solar-generated AC voltage 750. Specifically, in solar farm 700

applications, the three-phase behind-the-meter AC voltage used to power flexible

datacenter 200 may be three-phase solar-generated AC voltage 750. As such,

flexible datacenter 200 may reside behind-the-meter, avoid transmission and

distribution costs, and may be dynamically powered when unutilized behind-the-

meter power is available.

[0060] Unutilized behind-the-meter power availability may occur when there is

excess local power generation. In high incident sunlight situations, solar farm 700

may generate more power than, for example, AC-to-AC step-up transformer 760 is

rated for. In such situations, solar farm 700 may have to take steps to protect its

equipment fro damage, which may include taking one or more panels 710 offline

or shunting their voltage to dummy loads or ground. Advantageously, one or more

flexible datacenters 200 may be used to consume power on the input side of AC-to-

AC step-up transformer 760, thereby allowing solar farm 700 to operate equipment

within operating ranges while flexible datacenter 200 receives behind-the-meter

power without transmission or distribution costs. The local station control system

(not independently illustrated) of local station 775 may issue an operational

directive to the one or more flexible datacenters 200 or to the remote master control

system (420 of Figure 4) to ramp-up to the desired power consumption level. When

the operational directive requires the cooperative action of multiple flexible

datacenters 200, the remote mater control system (420 of Figure 4) may determine

how to power each individual flexible datacenter 200 in accordance with the

operational directive or provide an override to each flexible datacenter 200.

[0061] Another example of unutilized behind-the-meter power availability is when

grid 790 cannot, for whatever reason, take the power being produced by solar farm

700. In such situations, solar farm 700 may have to take one or more panels 710

offline or shunt their voltage to dummy loads or ground. Advantageously, one or

more flexible datacenters 200 may be used to consume power on the input side of

AC-to-AC step-up transformer 760, thereby allowing solar farm 700 to either

produce power to grid 790 at a lower level or shut down transformer 760 entirely

while flexible datacenter 200 receives behind-the-meter power without transmission

or distribution costs. The local station control system (not independently illustrated)

of local station 775 or the grid operator (not independently illustrated) of grid 790

may issue an operational directive to the one or more flexible datacenters 200 or to
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the remote master control system (420 of Figure 4) to ramp-up to the desired power

consumption level. When the operational directive requires the cooperative action of

multiple flexible datacenters 200, the remote master control system (420 of Figure

4) may determine how to power each individual flexible datacenter 200 in

accordance with the operational directive or provide an override to each flexible

datacenter 200.

[0062] Another example of unutilized behind-the-meter power availability is when

solar farm 700 is selling power to grid 790 at a negative price that is offset by a

production tax credit. In certain circumstances, the value of the production tax credit

may exceed the price solar farm 700 would have to pay to grid 790 to offload their

generated power. Advantageously, one or more flexible datacenters 200 may be

used to consume power behind-the-meter, thereby allowing solar farm 700 to

produce and obtain the production tax credit, but sell less power to grid 790 at the

negative price. The local station control system (not independently illustrated) of

local station 775 may issue an operational directive to the one or more flexible

datacenters 200 or to the remote master control system (420 of Figure 4) to ramp-up

to the desired power consumption level. When the operational directive requires the

cooperative action of multiple flexible datacenter 200, the remote master control

system (420 of Figure 4) may determine how to pow?er each individual flexible

datacenter 200 in accordance with the operational directive or provide an override to

each flexible datacenter 200.

[0063] Another example of unutilized behind-the-meter power availability is when

solar farm 700 is selling power to grid 790 at a negative price because grid 790 is

oversupplied or is instructed to stand down and stop producing altogether. The grid

operator (not independently illustrated) may select certain power generation stations

to go offline and stop producing power to grid 790. Advantageously, one or more

flexible datacenters 200 may be used to consume power behind-the-meter, thereby

allowing solar farm 700 to stop producing power to grid 790, but making productive

use of the power generated behind-the-meter without transmission or distribution

costs. The local station control system (not independently illustrated) of the local

station 775 or the grid operator (no independently illustrated) of grid 790 may issue

an operational directive to the one or more flexible datacenters 200 or to the remote

master control system (420 of Figure 4) to ramp-up to the desired power

consumption level. When the operational directive requires the cooperative action of
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multiple flexible datacenters 200, the remote master control system (420 of Figure

4) may determine how to power each individual flexible datacenter 200 in

accordance with the operational directive or provide an override to each flexible

datacenter 200.

[0064] Another example of unutilized behind-the-meter power availability is when

solar farm 700 is producing power to grid 790 that is unstable, out of phase, or at the

wrong frequency, or grid 790 is already unstable, out of phase, or at the wrong

frequency for whatever reason. The grid operator (not independently illustrated)

may select certain power generation stations to go offline and stop producing power

to grid 790. Advantageously, one or more flexible datacenters 200 may be used to

consume power behind-the-meter, thereby allowing solar farm 700 to stop

producing power to grid 790, but make productive use of the power generated

behind-the-meter without transmission or distribution costs. The local station

control system (not independently illustrated) of local station 775 may issue an

operational directive to the one or more flexible datacenters 200 or to the remote

master control system (420 of Figure 4 to ramp-up to the desired power

consumption level. When the operational directive requires the cooperative action of

multiple flexible datacenters 200, the remote master control system (420 of Figure

4) may determine how to power each individual flexible datacenter 200 in

accordance with the operational directive or provide an override to each flexible

datacenter 200.

[0065] Further examples of unutilized behind-the-meter power availability is when

solar farm 700 experiences intermittent cloud cover such that it is not economically

feasible to power up certain components, such as, for example local station 775, but

there may be sufficient behind-the-meter power availability to power one or more

flexible datacenters 200. Similarly, unutilized behind-the-meter power availability

may occur when solar farm 700 is starting up, or testing, one or more panels 710.

Panels 710 are frequently offline for installation, maintenance, and service and must

be tested prior to coming online as part of the array. One or more flexible

datacenters 200 may be powered by one or more panels 710 that are offline from

farm 700. The above-noted examples of when unutilized behind-the-meter power is

available are merely exemplary- and are not intended to limit the scope of what one

of ordinary skill in the art would recognize as unutilized behind-the-meter power

availability. Behind-the-meter power availability may occur anytime there s power
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available and accessible behind-the-meter that is not subject to transmission and

distribution costs and there is an economic advantage to using it.

[0066] One of ordinary skill in the art will recognize that solar farm 700 and solar

panel 710 may vary based on an application or design in accordance with one or

more embodiments of the present invention.

[0067] Figure 8 shows a flexible datacenter 200 powered by flare gas 800 in

accordance with one or more embodiments of the present invention. Flare gas 800

is combustible gas produced as a product or by-product of petroleum refineries,

chemical plants, natural gas processing plants, oil and gas drilling rigs, and oil and

gas production facilities. Flare gas 800 is typically burned off through a flare stack

(not shown) or vented into the air. In one or more embodiments of the present

invention, flare gas 800 may be diverted 8 2 to a gas-powered generator that

produces three-phase gas-generated AC voltage 822. This power may be considered

behind-the-meter and is not subject to transmission and distribution costs. As such,

one or more flexible datacenters 200 may be powered by three-phase gas-generated

AC voltage. Specifically, the three-phase behind-the-meter AC voltage used to

power flexible datacenter 200 may be three-phase gas-generated AC voltage 822.

Accordingly, flexible datacenter 200 may reside behind-the-meter, avoid

transmission and distribution costs, and may be dynamically powered when

unutilized behind-the-meter power is available.

[0068] Figure 9 shows a method of dynamic power delivery to a flexible datacenter

(200 of Figure 2) using unutilized behind-the-meter power 900 in accordance with

one or more embodiments of the present invention. In step 910, the datacenter

control system (220 of Figure 4), or the remote master control system (420 of Figure

4), may monitor unutilized behind-the-meter power availability. In certain

embodiments, monitoring may include receiving information or an operational

directive from the local station control system (410 of Figure 4) or the grid operator

(440 of Figure 4) corresponding to unutilized behind-the-meter power availability.

[0069] In step 920, the datacenter control system (220 of Figure 4), or the remote

master control system (420 of Figure 4), may determine when a datacenter ramp-up

condition is met. In certain embodiments, the datacenter ramp-up condition may be

met when there is sufficient behind-the-meter power availability and there is no

operational directive from the local station to go offline or reduce power. In step

930, the datacenter control system (220 of Figure 4) may enable behind-the-meter
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power delivery to one or more computing systems (100 of Figure 2). In step 940,

once ramped-up, the datacenter control system (220 of Figure 4) or the remote

master control system (420 of Figure 4) may direct one or more computing systems

(100 of Figure 2) to perform predetermined computational operations. In certain

embodiments, the predetermined computational operations may include the

execution of one or more hashing functions.

[0070] While operational, the datacenter control system (220 of Figure 4), or the

remote master control system (420 of Figure 4), may receive an operational

directive to modulate power consumption. In certain embodiments, the operational

directive may be a directive to reduce power consumption. In such embodiments,

the datacenter control system (220 of Figure 4) or the remote master control system

(420 of Figure 4) may dynamically reduce power delivery to one or more computing

systems (100 of Figure 2) 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 correction factor. In such embodiments, the

datacenter control system (220 of Figure 4) or the remote master control system

(420 of Figure 4) may dynamically adjust power delivery to one or more computing

systems (100 of Figure 2) to achieve a desired power factor correction factor. In still

other embodiments, the operational directive may be a directive to go offline or

power down. In such embodiments, the datacenter control system (220 of Figure 4)

may disable power delivery to one or more computing systems (100 of Figure 2).

[0071] The datacenter control system (220 of Figure 4), or the remote master control

system (420 of Figure 4), may determine when a datacenter ramp-down condition is

met. In certain embodiments, the datacenter ramp-down condition may be met if

there is insufficient or anticipated to be insufficient behind-the-meter power

availability or there is an operational directive from the local station to go offline or

reduce power. The datacenter control system (220 of Figure 4) may disable behind-

the-meter power delivery' to one or more computing systems (100 of Figure 2) .

Once ramped-down, the datacenter control system (220 of Figure 4) remains

powered and in communication with the remote master control system (420 of

Figure 4) so that it may dynamically pow er the flexible datacenter (200 of Figure 2)

when conditions change.

[0072] One of ordinary skill in the art will recognize that a datacenter control system

(220 of Figure 4) may dynamically modulate power delivery' to one or more
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computing systems (100 of Figure 2) of a flexible datacenter (200 of Figure 2)

based on unutilized behind-the-meter power availability or an operational directive.

The flexible datacenter (200 of Figure 2) may transition between a fully powered

down state (while the datacenter control system remains powered), a fully powered

up state, and various intermediate states in between. In addition, flexible datacenter

(200 of Figure 2) may have a blackout state, where ail power consumption,

including that of the datacenter control system (220 of Figure 4) is halted. However,

once the flexible datacenter (200 of Figure 2) enters the blackout state, it will have

to be manually rebooted to restore power to datacenter control system (220 of

Figure 4). Local station conditions or operational directives may cause flexible

datacenter (200 of Figure 2) to ramp-up, reduce power consumpti on, change power

factor, or ramp-down

0073 Advantages of one or more embodiments of the present invention may include

one or more of the following:

[0074] In one or more embodiments of the present invention, a method and system for

dynamic power delivery to a flexible datacenter using unutilized energy sources

provides a green solution to two prominent problems: the exponential increase in

power required for growing blockchain operations and the unutilized and typically

wasted energy generated from renewable energy sources.

[0075] In one or more embodiments of the present invention, a method and system for

dynamic power deliver}- to a flexible datacenter using unutilized energy sources

allows for the rapid deployment of mobile datacenters to local stations. The mobile

datacenters may be deployed on site, near the source of power generation, and

receive unutilized behind-the-meter power when it is available.

[0076] In one or more embodiments of the present invention, a method and system for

dynamic power deliver}- to a flexible datacenter using unutilized energy sources

allows for the power delivery to the datacenter to be modulated based on conditions

or an operational directive received from the local station or the grid operator.

[0077] In one or more embodiments of the present invention, a method and system for

dynamic power deliver}- to a flexible datacenter using unutilized energy sources

may dynamically adjust power consumption by ramping-up, ramping-down, or

adjusting the power consumption of one or more computing systems within the

flexible datacenter.

LANCIUM00000076
Appx9737

WO 2019/139632 PCT/US2018/0I7950 

L J 

25 

Case: 23-1922      Document: 32-6     Page: 229     Filed: 12/20/2023



[0078] In one or more embodiments of the present invention, a method and system for

dynamic power delivery to a flexible datacenter using unutilized energy sources

may be powered by unutilized behind-the-meter power that is free from

transmission and distribution costs. As such, the flexible datacenter may perform

computational operations, such as hashing function operations, with little to no

energy cost.

[0079] In one or more embodiments of the present invention, a method and system for

dynamic power delivery' to a flexible datacenter using unutilized energy sources

provides 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 offload

pow er, or operate in a manner that invokes a production tax credit.

[0080] While the present invention has been described with respect to the above-

noted embodiments, those skilled in the art, having the benefit of this 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.
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CLAIMS

What is claimed is:

1. A flexible datacenter comprising:

a mobile container;

a behind-the-meter power input system;

a power distribution system;

a datacenter control system;

a plurality of computing systems; and

a climate control system,

wherein the datacenter control system modulates power delivery to the plurality of

computing systems based on unutilized behind-the-meter power availability or

an operational directive.

2 . The flexible datacenter of claim 1, further comprising:

a remote master control system.

3 . The flexible datacenter of claim 1, wherein the behind-the-meter power input system

comprises an input configured to receive three-phase behind-the-meter AC voltage and a

supervisory AC-to-AC step-down transformer configured to step down the three-phase

behind-the-meter AC voltage to a single-phase supervisory nominal AC voltage or an

input configured to receive single-phase supervisory nominal AC voltage from a local

station or metered source.

4 . The flexible datacenter of claim 3, wherein the behind-the-meter power input system

provides the single-phase supervisory nominal AC voltage to the datacenter control

system

5 The flexible datacenter of claim 1, wherein the behind-the-meter power input system

comprises an input configured to receive three-phase behind-the-meter AC voltage and an

operational AC-to-AC step-down transformer configured to controllab!y step down the

three-phase behind-the-meter AC voltage to three-phase nominal AC voltage.
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6 . The flexible datacenter of claim 5, wherein the datacenter control system controllably

enables or disables generation of the three-phase nominal AC voltage by the operational

AC-to-AC step-down transformer.

7 The flexible datacenter of claim 1, wherein the behind-the-meter power input system

provides three-phases of the three-phase nominal AC voltage to the power distribution

system

8 The flexible datacenter of claim 7, wherein the power distribution system controllably

provides a single phase of the three-phase nominal AC voltage to each computing system

of the plurality of computing systems.

9 . The flexible data center of claim 7, wherein the datacenter control system controllably

selects which phase of the three-phase nominal AC voltage the power distribution system

provides to each computing system of the plurality of computing systems

10. The flexible datacenter of claim 7, wherein the datacenter control system modulates a

power factor correction factor by controllably adjusting which phase of the three-phase

nominal AC voltage each computing system of the plurality of computing systems

receive.

11. The flexible datacenter of claim 5, wherein the three-phase behind-the-meter AC voltage

comprises a three-phase wind-generated AC voltage output by one or more wind turbines

prior to an AC-to-AC step-up transformer that steps up the three-phase wind-generated

AC voltage to a three-phase grid AC voltage.

12 The flexible datacenter of claim 5, wherein the three-phase behind-the-meter AC voltage

comprises a three-phase solar-generated AC voltage output by a DC-to-AC inverter that

inputs solar-generated DC voltage from one or more solar panels and prior to an AC-to-

AC step-up transformer that steps up the three-phase solar-generated AC voltage to a

three-phase grid AC voltage.
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13. The flexible datacenter of claim 5, wherein the three-phase behind-the-meter AC voltage

comprises a three-phase gas-generated AC voltage output by a generator that inputs

combustible gas diverted from a flare or venting system

14. The flexible datacenter of claim 5, wherein the three-phase behind-the-meter AC voltage

is a three-phase metered AC voltage.

15. The flexible datacenter of claim 1, wherein unutilized behind-the-meter power

availability comprises one or more of excess loca power generation at a local station

level, excess local power generation that a grid cannot receive, local power generation

subject to economic curtailment, local power generation subject to reliability curtailment,

local power generation subject to power factor correction, low local power generation,

start up local power generation situations, transient local power generation situations, or

testing local power generation situations where there is an economic advantage to using

local behind-the-meter power generation to power the flexible datacenter.

16. The flexible datacenter of claim , wherein an operational directive comprises one or

more of a local station directive, a remote master control directive, or a grid directive.

17 The flexible datacenter of claim 1, wherein an operational directive comprises one or

more of a dispatchability directive or a forecast directive.

8 The flexible datacenter of claim 1, wherein an operational directive comprises a workload

directive based on actual behind-the-meter power availability or projected behind-the-

meter power availability

19 The flexible datacenter of claim 2, wherein the remote master control system dynamically

adjusts power delivery to the flexible datacenter based on a remote master control

directive.

0 The flexible datacenter of claim 1, wherein the climate control system comprises a

computer room air conditioner system, a computer room air handler system, an

evaporative cooling system, a refrigerant cooling system, an immersive cooling system,
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or any other suitable heat extraction system configured to operate the plurality of

computing systems within their operational temperature range

21. The flexible datacenter of claim 1, wherein the mobile container comprises a storage

container configured for placement on a ground surface.

22. The flexible datacenter of claim 1, wherein the mobile container comprises a storage

trailer on wheels.

23. The flexible datacenter of claim 5, further comprising a battery system configured to

convert the three-phase nominal AC voltage to DC nominal voltage and store power in a

plurality of storage cells.

24 The flexible datacenter of claim 23, wherein the DC nominal voltage from the plurality of

storage cells are converted via a DC-to-AC inverter to three-phase nominal AC voltage

for flexible datacenter use

25 A method of dynamic power deliver} to a flexible datacenter using unutilized behind-the-

meter power comprising:

monitoring unutilized behind-the-meter power availability;

determining when a datacenter ramp-up condition is met;

enabling behind-the-meter power delivery to one or more computing systems when

the datacenter ramp-up condition s met; and

directing the one or more computing systems to perform predetermined computational

operations

26 The method of claim 25, further comprising;

determining when a datacenter ramp-down condition is met; and

disabling power delivery to one or more computing systems when the datacenter

ramp-down condition is met.

27 The method of claim 25, further comprising:

receiving an operational directive to go offline; and

disabling power delivery to the one or more computing systems.
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28. The method of claim 25, further comprising:

receiving an operational directive to reduce power consumption, and

dynamically reducing power delivery to a subset of the one or more computing

systems

29. The method of claim 25, further comprising:

receiving an operational directive to reduce power consumption; and

dynamically reducing power consumption of the one or more computing systems.

30. The method of claim 25, further comprising:

receiving an operational directive to provide power factor correction; and

dynamically adjusting power delivery to a subset of the one or more computing

systems to achieve a desired power factor correction factor.

3 1. The method of claim 25, wherein unutilized behind-the-meter power availability

comprises one or more of excess local power generation at a local station level, excess

loca power generation that a grid cannot receive, local power generation subject to

economic curtailment, local power generation subject to reliability curtailment, local

power generation subject to power factor correction, low loca power generation, start up

local power generation situations, transient local power generation situations, or testing

loca power generation situations where there is an economic advantage to using local

behind-the-meter power generation.

32. The method of claim 25, wherein the datacenter ramp-up condition is met if there is

sufficient behind-the-meter power availability and there is no operational directive from a

local station to go offline.

33 The method of claim 25, wherein the datacenter ramp-down condition is met if there is

insufficient behind-the-meter power availability or there is an operational directive from a

local station to go offline.

34. The method of claim 25, wherein the predetermined computational operations comprise

execution of one or more hashing functions.
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FlELD 

[00OlJ This specification relates to power consumption adjustments when using grid po\, er 

an or inlennittent behind-the-meter power. 

BACKGROU D 

J0002J "Electrical grid'' or --grid, ,. as used herein, refers to a Wide Area S_ nchronous Grid 

(also known as an Interconnection), and is a regional scale or greater elect,ic po\\·er grid that 

thal operates at a synchronized frequency and is electrically tied together during normal 

s_ ,stem conditions. An electTicaJ grid delivers electricity from generation stations to 

consumers. An electrical grid includes ; (i) generation stations that produce electrical po"er 

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 oehYorks Carl) 

that power to indi\'idual customers. 

[0003J figure I illustrates a typical electrical grid, such as a North American Interconnection 

or the synchronous grid o[ Continental Europe (fonnerly knm n as the UCTE grid), The 

electrical grid or Figure I can be described with respect to the various segments that make up 

the grid. 

100041 A generation segment I 02 includes one or more generation stations that produce 

utilit_ -scale electricity (typically >50MW), such as a nuclear plant 102a. a coal planl 102b, a 

wind power stalion (i.e .. wind form) I 02c, and/or a photovoltaic power station (i.e .. a solar 

farm) 102d. Generation stations are differentiated from building-mounted and other 

decentral 1zed or local , ind or solar power application because they supply po, er at the 

utility level and scaJe (>50MW). rather than to a local user or users. The primary purpose of 

generation stations is to produce power for distribution through the grid. and in exchange for 

payment for the supplied electricity. Each or the generation stations I 02a-d includes power 

generation equipment l02e-h. respectively. typically capable or supply utility-scale po\\er 

(>50MW). For example, the po,ver generation equipment 102g at wind power station 102c 

includes "ind turbines0 and the po, er generation equipment 102h at photovoltaic power 

station 102d includes photovoltaic panels. 

[00051 Each of the generation stations 102a-d may further includes station electrical 

equipment I02i•l respectively. Station electrical equipment l02i-l are each illustrated in 

Figure I as distinct elements for simplified illustra1ive purposes 011ly and may, altemati ely 

or additionally, be distributed throughout the power generation equipment. 102e~h. 

respectively. For example. al wind power station 102c. each \\ ind turbine ma) include 

2 
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transformers. frequency con erters. power converters, and/or electrical filters . Energy 

generated at each wind turbine may be collected by distribution lines along strings of wiml 

turbines and mo e through collectors. switches. transformers. frequenc converters, power 

converters. electrical filters, and/or other station electrical equipment before leaving the wind 

power station I 02c. Similarly0 at photovoltaic power station I 02d. individual photovoltaic 

panels and/or arrays of photovoltaic panels may include inve1ters, transformers, frequency 

c-0nrerters. power converters. and/or electrical fillers . Energy generated at each photovoltaic 

panel and/or array may be collected by distribution lines along the photovoltaic panels and 

move through collectors, switches, transformers, frequency converters. power conrerters. 

electrical filters , and/or other station electtical equipment before leaving the photovoltaic 

power station l 02d. 

[00061 Each generation station .I 02a-d may produce AC or DC electrical current ,vhich is 

then typically stepped up to a higher AC voltage before leaving the respective generation 

station . For example, wind turbines may typical!_ produce AC electrical energy at 60()V t 

700V. which may then be stepped up to 34.5kV before leaying the generation station I 02d. 

In some cases. the voltage may be stepped up multiple times and to a different voltage before 

exiting the generation station 102c. As another example. photovoltaic arrays may produce 

D , oltage at 600V to 900V. which is then in erted to AC voltage and may be stepped up to 

34.SkV before leaving the generation station 102d. ln some cases, the voltage may be 

stepped up multiple times and to a different voltage before exiting the generation station 

102d. 

10007J Upon exiting the generation segment I 02, electrical power generated at generation 

stations I 02a-d passes through a respective Point of Interconnection ("POJ") l 03 between a 

generation station (e.g .. l02a-d) and the rest of the grid. A respective POT J0J represents the 

point of connection bet\: een a generation station·s (e.g. I02a-d) equipment and a 

lransmission system (e.g .. transmission segment I 04) associated wilh electrical grid. In 

some case . at the POI 103. generated power from generation stations 102a-d may be stepped 

up at transfom1er systems I 03e-h to high voltage scales suitable for long-distance 

transmission al011g transmission lines 104a. Typically. the generated electrical energy 

leaving the POI I 3 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 t.ransm.ission lines l 04a Each or 

transfom1er systems l 0Je-h ma be a single transformer or may be multiple transfom1ers 

perating in parallel or series and ma. be co-located or located in geographically distinct 

3 
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locations. Each of the transfom1er systems I 03e-h ma_ include substations and other links 

between the generation stations I 02a-d and the transmission lines I 04a. 

[0008) A key aspect of the POT I 03 is that this is where generation-side metering occurs. 

One or more utility-scale generation-side meters l03a-d (e.g., se11lement meters) are located 

at settlement metering points at the respective POI 103 for each generation station I 02a-cl 

The utility-scale generation-side meters 103a-d measure power supplied from generation 

' tations 102a-d into the transmission segment I 04 for eventual distribution throughout the 

grid. 

[0009) For electricity conswnption. the price consumers pay for power distributed through 

electric power grids is typically composed of. among other costs, Generation, Administration_ 

and Transmission & Distribution CT&ff') costs. T&D costs represent a significant portion of 

lhe overall price paid by consumers for electricity . 171ese costs include capital costs (land. 

equipment. substations, wire. etc.). costs associated with electrical transmission losses, and 

operation and maintenance costs. 

[00101 For utility -scale electricit ' supply, operators of generation stations (e.g., I 02a-d) are 

paid a variable market price for the amount of power the operator generates and provides to 

the gTid, which is typically determined via a powe, purchase agreement (PPA) between the 

generation station operator and a grid operator. The amount of po\: er the generation station 

operator generates and provides lo the grid is measured b utility-scale generation-side 

meters (e.g .. 103a-d) at settlement metering points. As illustrated in Figure I, the utility-scale 

generation-side meters l 03a-d are shon11 011 a low side or the transformer systems 103e-h), 

but I.hey ma_ alternatively be located within the transformer s_ ·stems l 03e-h or on the high 

side of the transformer systems I 03e-h . A key aspect of a utility-scale generation-side meter 

is that it is able to meter the power supplied from a specific generation station into the grid. 

As a result, the grid operator cru, use that information to calculate and process payments for 

power supplied from I.he generation stalion to the grid That price paid for the power 

upplied from the generation station is then subject to T&D costs. as well as other costs. in 

order lo detemline the price paid by consumers. 

J00llJ After passing through the utility-scale generation-side meters in the POl 103, the 

power originally generated at the generation stations l02a-d is lransmil1ed onto and along the 

transmission lines 104a in the transmission segment 104. Typically, the electrical energy is 

transmitted as AC at 115 kV+ or above. though it may be as 10\.Y as 69kV for short 

transmission distances. In some cases. the transmission segment 104 may include further 

power conversions to aid in efficiency or stability . For example. transmission segment 104 

4 

Case: 23-1922      Document: 32-6     Page: 250     Filed: 12/20/2023



LANCIUM00013222
Appx11236

may include high- oltage DC ("'HVDC"') pmtions (along with conversion equipment) lo aid 

in frequency synchroni1,ation across portions of the transmission segment J 04. As another 

example. transmission segment 104 mir include transformers to step AC voltage'Up and then 

back down to aid in 1.ong distance transmission (e.g._ 230kV. -oo kV . 765 kV . etc.). 

[0012) Po"er generated at the generation stations l 04a-d is ultimately destined for use by 

consumers connected to the grid . Once the energy has been transmitted along the 

transmission segment I 04. the oltage will be stepped down b_ transformer systems I 0Sa-c 

in the step down segment 105 so that it can move into the distribution segment 106. 

[0013) In the distribution segment I 06. distribution neh\ orks I 06a-c take power that has 

been stepped dm,11 from the tr-ansmission lines l 04a and distribute it to local customers. such 

as local sub-grids (illustrated at l 06a). industrial customers. including large EV charging 

net, orks (illustrated at 106b). and/or residential and retail customers. including indi\'idual 

EV charging stations (illustrated at lOGc). Customer meters 106d. l 06f measure the power 

used by each of the grid-connected customers in distribution networks l0Ga-c. Customer 

meters 106d are typical! • load meters 1hat a.re unidirectional and measure power use. Some 

of the local customers in the distribution networks I 06a-d may have local wind or solar 

power systems 106e owned by the customer. As discussed above. these local customer 

power systems 1()6e are decentralized and supply power directly Lo tl1e customer(s). 

Customers with decentralized wind or solar power systems lOGe may have customer meters 

J 06f that are bidirectional or net-metering meters that can track \ hen the local customer 

power systems 106e produce power in excess of the cuslomer·s use, thereby allowing the 

utilit_ to provide a credit lo the customer"s monthly electricity bill. Customer meters 10Gd. 

l 0Gf differ from utility-scale generation-side meters (e.g .. setilement meters) in at least the 

following characteristics: design electro-mechanical, or electronic s current transformer). 

scale (typically less than 1600 amps YS. typically greater than 50MW: typically less than 

600V vs , typically greater than 14kV), primary function use vs. supply metering). economic 

purpose (credit against use vs pay ment for pO\Yer), and location (in a distribution network al 

point of use YS. al a settlement metering point at a Point of interconnection between a 

generation station and a transmission line). 

10014) To maintai.n stability of t11e grid, the grid operator stri es lo maintain a balance 

between the amount of power entering the grid rrom generation stations (e.g., 102a-d) and the 

amount of grid power used by loads ( e.g., customers in the distribution segment l 06). ln 

order lo maintain grid stabilit_ • and manage congestion, grid operators may take steps to 

reduce the supply of power arriving from generation stations (e.g., I 02a-d) when necessa.!') 
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(e.g .. curtailment). Particularly, grid operators may decrease the market pnce paid for 

generated po, er to dis-incenti \'ize generation stations (e.g., I 02a-d) from generating and 

supplying power to the grid. In some cases. the market price may even go negati ve such that 

generation station operators musl pay for power they allow into the grid. In addition. some 

situations may arise "hece grid operators explicitly direct a generation station (e.g., 102a-d) 

to reduce or stop the amount of power the station is supplying to the grid. 

[0015) Power market fluctuations, po, er system conditions (e.g., po, er factor nuctuation or 

generation station startup and testinb). 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 indetem1inate periods of time. Curtailment, i11 

particular. is particularly problematic. 

100161 According to the National Renewable Energy Laboratory·s Technical Report TP-

6A20-60983 (March 2014): 

[0017J lCJurtailrnenl [is] a reduction in the output of a generator from what ii could 

otherwise produce given -a ail able resources ( .g .. wind or sunlight). typicall. • 

on an involw1tary basis. Curtailments can result when opera1ors or utilities 

command wind and solar generators to reduce output to minimize transmission 

congestion or otherwise manage the system or achieve the optimal mix of 

resources. Curtailment of wind and solar resources typically occurs because of 

transmission congestion or lack of transmission acces ·, but it can also occur 

for reasons such as excess generation dwing low Joad periods that could cause 

baseJoad generators to reach min.imwn generation thresholds, because or 

\'oltage or interconnection issues. or to maintain frequency requirements. 

particularly for small , isolated grids. Curtailment is one among many tools to 

maintain sys tem energy balance. which can also include grid capaci~ . 

hydropower and thermal generation. demand response. storage. and 

institutional changes. Deciding which method to use is p1imarily a mauer or 

economics and operational practice. 

100181 ··curtailmenr' today does not necessarily mean whal it did in the early 2000s. 

Two separate changes in the electric sector ha, e shaped curtailment practices 

since that time: the utility-scale deployment of ,,ind power. which has no fuel 

cost and the evolution of wholesale power markets. These simultaneous 

changes ha e led to new operational challenges but have also expanded the 

a1Ta • of market-based tools for addressing them. 
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t00t9J 

100201 

100211 

[00221 

[0023] 

Practices vary significantly by region and market design. Lo places \\•ith 

central! ·-organi;:ed , holesale power markets and experience with \,ind 

power. manual \\ ind energy curtailment processes are increasingly being 

replaced b_ transparent offer-based marke1 mechanisms that base dispatch on 

economics. Market protocols that dispatch generation based on economics can 

also result in renewable energy plants generating less than what they could 

potentially produce with arni'lable wind or sunlight. This is often refen-ed to 

by grid operators b_ other terms, such as ' ·dowm ard dispatch.,. Ln places 

sen·ed primarily by rertically integrated utilities. power purchase agreements 

(PPAs) between 1he utility and the wind developer increasingly contain 

financial provisions for curtailment contingencies. 

**** 

Some reductions m output are determined b_ how a wind operator ,alues 

dispatch versus non-dispatch. Other curtailments of wind are determined by 

the g1id operator in response to potential reliability events. till other 

curtailments result from o erdevelopment of wind power in transmission­

constrained areas. 

Dispalch below mm-:imum output (curtailment) can be more of an issue for 

wind and solar generators than it is for fossil generation units because of 

differences in their cost structures. The economics of wind and olar 

generation depend on the abilil_ to generate electricity whene er there is 

sufficient sunlight or\ ind to power their facilities . 

Because wind and solar generators have substantial capital costs but no foel 

costs (i.e., minimal variable costs). maximi,z.ing output improves their abiliL 

to reco\'er capital costs. ln contrast, fossil generators have higher Yariable 

costs, such as fuel costs . Avoiding these cos1s can, depending on the 

economics of a specific generator, to some degree reduce the financial impact 

of curtailment, especially if the generator's capital costs are included in a 

utility's rate base. 

[00241 Curtai lment may result in avai lable energy being wasted because solar and wind 

operators haye zero variable cost (\ hich may not be true to the same extent for fossi l 

generation units which can simpl_ reduce the amount of fuel that is being used). With wind 

generation. in particular. it may also take some time for a wind farm to become full 

operational following curLailment. As such_ until the time that the wind farm is fully 
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operational. the wind fan11 may nol be operating with optimum efficiency and/or ma ' not be 

able lo provide PO\ er to the grid. 
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S MMARY 

l0025J In an example, a system includes a set of computing systems. The set of computing 

sy stems 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. 

\~hile monitoring the set of conditions, receive rirst power option data based. at least in part, 

on a power option agreement. The first power option data specif)· a first minimwn power 

threshold as ociated "ilh a lirsl time interval. The control system is further configured 10 

provide urst control instructions for the set of computing systems based on a combination of 

a1 least a portion of the first po\\,er option data and at least one conclition of the set or 

conditions responsi e to receiving the r, rst power option data. TI1e first control instructions 

comprises a lirst power consumption target for the set of computing systems for the ftrst time 

mterval, and the first po"er consumption target is equal to or greater than the first minimum 

power threshold associated with the first time interval. The control system is also configured 

to,, hile monitoring the sel of condjtions, receive second power option data based. at least in 

part, on the power option agreement. The second power option data specify a second 

minimum power threshold associated with a second time interval. Responsive lo receiving 

the second power option data. the control system is configured to provide second control 

hlstructions for the set of computjng systems based on a combinatjon of at least a portion of 

the second po, er data and at least one condition of the set of conditions. The second control 

instructions comprises a second power consumption target ror the set of computing s. stems 

for the second time interval. and wherein the second po\\'er consumption target is equal to or 

grea1er 1hat1 the second minimum power threshold associated with the second time interval . 

[0026] 111 another example. a method in ol es monitoring. at a computing s stem, a set of 

conditions. and while monitoring the set of conditions. receiYing first power option data 

based. at least in part. on a power optioJ1 agreement. The first power option data specify a 

.first minimum power threshold associated with a first lime intervaL The method further 

involves. responsive to receiving the first power option data,. proyiding first control 

instructions for a set of computing systems based on a combination of at least a portion of the 

lirst power option data and at least 011e condition of tl1e set of conditions. The 1irst control 

instruction comprises a first power consumption target for tJrn set of computing systems for 

1he first time interval , and the first power consump ion target is equal to or greater than the 

first minimum power threshold associated with the first time inten1al. The method further 

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 speci~; a second 
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minimum power threshold associated \\~th a second time interval. The method also involves. 

responsive to receiving the second power op1ion data. providing second control in !ructions 

for the set or computing systems based on a combination of at least a portion of the second 

power data and at least one condition or the set of conditions. The second control 

instructions comprises a second power consumption 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 threshold associated with the second time interval. 

[00271 1n yet another example, a system is provided, The system includes a set of computing 

systems. where the set or computing systems is configured to perform computational 

operations using power from a power giid . The system also includes a control system 

conGgured to monitor a set of conditions and receive pm er option data based. at least in part. 

011 a pO\\ er option agreement. The power option data specif,·: (i) a set of minimum pm: er 

1hresholds, a11d (ii) a set of time intervals, where each minimw11 power threshold in 0ie set or 

minimum power thresholds is associated with a time interval in the set of time inter als . The 

control system is farther configLrred to, responsive to receiving the power option data. 

de1em1ine a performance strategy for the set of computing sys1ems 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 comprises a power consumption target for the set of computing 

systems for each time interval in the set of time intervals. where each power consumption 

Larget is equal to or gre.ater than the minimum power threshold associated with each time 

inter al, The control system is also con.figured to provide instructions Lo the set of computing 

systems to perform one or more computational operations based on the performance strategy 

[0028] Jn a further example. non-transitory computer-readable medium is described that is 

configured to store instructions, that when executed b u computing system, causes the 

computing system to perform operations consistent w.ith the method steps described aboYe. 

[00291 Other aspects of the present inyention will be apparent from the follo\\·ing description 

and claims. 
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BRIEF DESCRIPTlO OF THE FIGURES 

[00301 Figure I shows a typical electrical grid. 

j0031J figure 2 shows a behind-the-meter arrangement , 1th optional grid po~ er, including 

one or more flexible datacenters. according to one or more example embodiments. 

[0032] Figure 3 shows a block diagram of a remote master control system, according to one 

or more example embodiments. 

j0033J Figure 4 a block diagram of a generation station, according lo one or more example 

embodimenls. 

J0034J figure 5 shows a block. diagram of a flexible datacenter, according to one or more 

ex.ample embodiments. 

[00351 Figure 6 shows a structural arrangemem of a Ile ·ible datacemer. according to one or 

more example embodiments. 

[00361 Figure 6B shows a set of computing systems arranged in a straight configuration. 

according to one or more example embodiments. 

[00371 Figure 7 sho\: s a conlrol distribution system for a flexible dalacenter. according to 

one or more example embodiments. 

[0038) Figure 8 shows a control distribution system for a fleet of flexible datacenters. 

according to one or more example embodiments. 

[00391 Figure 9 shows a queue distribution system for a lrad.illonal datacenter and a flexible 

datacenter. according to one or more example embodiments. 

100401 Figure 10A shows a method or dynamic power consumption at a nexible datacenter 

using behjnd-the-meter po\.ver. according to one or more example embodjmenls. 

100411 Figure l OB shows a method of dynamic po er deli very at a nexible datacenler using 

behind-the-meter power. according to one or more example embodiments . 

[0042J Figure J 1 shows a block diagTam of a system for implementing power consumption 

adjustments based on a po" er option agreemenl according to one or more embodiments. 

[00431 Figure 12 shows a graph representing power option Jala based on a power option 

agreement. according to one or more embodiments. 

j0044J Figure 13 shows a method for implementing power consumption adjustments based 

on a li..'l.ed-duration power option agreement, according to one or more embodiments. 

[00451 Figure 14 shows a method for implementing power consumption adjustments based 

on a dynamic power option agreement, according Lo one or more embodiments. 

I J 
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DETAILED DESCRlPTION 

[0046) Disclosed examples\\ ill no, be described more fully hereinaf1er ,vith reference to the 

accompanying drawings, in which some. but not n.11 or the disclosed examples are shown. 

Different examples may be described and should not be construed as limited to the examples 

set forth herein. 

[00471 As cliscussed above, the market price paid to generation stat.ions for supplying power 

l the grid often fluctuates due to various factors , including the need to maintain grid stability 

Md based on current demand and usage by connected loads in distribution nen-vorks. Due to 

these factors. situations can arise where generation stations are offered substantially lower 

prices to deter an o\'er-supply of pm er lo the grid . Although these situations typically exist 

1emporari ly, generation stations are sometimes forced to either sell power to the grid at the 

much lower prices or adjust operations to decrease the amount of power generated. 

Furthermore, some situations ma even require generation stations to incur costs in order to 

ofOoad po\\'er to the grid or to shut down generation temporaril_ . 

[00481 TI1e \'Olatility 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 to changes in the market price offered for supplying power to 

1he 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 

pnces. In some situations. a generation station may even opt to hall po, er generation 

temporarily to avoid such unfavorable pricing . As such. the time required to halt and to 

restart the power generation at a generatfon statjon can reduce the generation station·s ability 

to take advantage of rising market prices for power supplied Lo the grid. 

100491 Example embodimen'ls provided herein aim to assist generation station in managing 

pmver generation operations and avoid w1ravorable power pricing situations like those 

described aboYe. In particular. example emboc:timents may involve providing a load that is 

positioned behind-the-meter CBTM"') 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. 

[00501 For purposes herein. a generation station is considered to be configured for the 

primmy purpose of generating utility-scale power for supply to the electrical grid (e.g .. n 

Wide Area Synchronous Grid or a orth American Interconnect). 
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[00SlJ 1n one embodiment, equipment localed behind-the-meter ('"BTM equipmenf") is 

equipment that is electricall connected to a generation station·s power generation equipment 

behind (i .e .. prior lo) the generation station·s POT, ith an electrical giid. 

[00521 In one embodiment behind-the-meter power ("BTM power'") is electrical power 

produced by a generation station·s power generation equipment and utilized behind (i .e., 

prior to) the generation station 's POI with an electrical grid. 

10053) Tn another embodiment. equipment may be considered behind-tl1e-meter 1f 1t 1 

electricall_ connected to a generation station that is subject to metering by a utility-scale 

generation-side meter (e.g., settlement meter), and the BTM equipment receives po,"er from 

the generation station, but the power received b~- the BTM equipment from the generation 

station has not passed through U1e utility-scale generation-side meter. 1n one embodiment. 

the u11lity-scale generation-side meter for the generation station is located al U1e generation 

station·s POL In another embodiment, the utility-scale generation-side meter for the 

generation 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 

100541 Tn another embodiment, power may be considered behind-the-meter if it is electrical 

power produced at a generation station tlmt is subject to metering by a utility-scale 

generation-side meter (e.g .• setllement meter). and the BTM po\\er is utili~ed before being 

metered at the utiJity-scale generation-side meter. ln ooe embodiment. the utility -scale 

generation- ide meter for the generation station is located at the generation tation ·s POL In 

another embodiment. lhe utility-scal e generation-side meter for lhe general.ion station is at a 

Jocali on other than the POI for tl1e general.ion stat.ion - for example, a substation bet\rnen the 

generation station and the generation station's POI. 

[00551 In another embodiment, equipment may be considered behind-the-meter if it is 

electrically connected to a generation station that supplies power to a grid. and the BTM 

equipment receives power from the generation station lha1 is not subject to T&D charges. but 

power receiyed from the grid lhat is supplied by the generation stat.ion is subject to T&D 

charges. 

J0056J ln another embodiment. power may be considered behind-the-meter if it is electrical 

power produced at a generation station that supplies po,, er to a grid, and the BTM power is 

not subject to T&D charges before being used by electiical equipment. but power received 

from the grid that is supplied by the generat1on station is subject to T&D charges. 
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[00571 ln another embodiment equipment may be considered behind-the-meter if the BTM 

equipment recei\'es power generated from the generation station and that received power is 

not routed through the electrical grid before being delivered to the BTM eq uipment. 

[0058) In another embodiment, power may be considered behind-the-meter if it is electrical 

power produced at a generation station, and BTM equipment receiyes that generated power, 

and that generated power recei\'ed b • the BTM equipment is not routed through the electrical 

grid before being deli\'ered to the BTM equipment. 

f0059] For purposes herein. BT equipment may also be referred to as a behind-the-meter 

load ('"BTM load'") when the BTM equipment is actively consuming BTM power. 

[00601 Beneficially. where BTM power is not subject to trnditional T&D costs. a wind farm 

or other type of generation station can be connected to BTM loads which can allow the 

generation station to selectively avoid the adYerse or less-than optimal cost structure 

occasionally associated \\~th supplying po\\er to the grid by shw1ting generated power to the 

BTM load. 

[00611 An arrangement that positions and connects a BTM load lo a generation station can 

offer several advantages. ln such arrangements, the generation station may electi ve! 

choose ,\hether to supply power to the grid or to the BTM load. or both. The operator of a 

BTM load may pay to utili.,;e BTM power at a cost less than that charged through a consumer 

meter (e.g .. 106d. JOfiO located at a distribution network (e.g .. l06a-c receiving power from 

the grid. l11e operator of a BTM load ma_ additionally or alternatively charge less than the 

n1arket rate to consume excess po\.,er generated al the generation station during curtailmenL 

As a result the generation station may direct generated power based on the ·'best'' price that 

the generation station can receive dnring a given time frame, and/or the lowest cost the 

generation station ma: incur from negative market pricing during curtailment. The ··besf' 

price may be the highest price that the generation station ma_· receive for its generated power 

during a given duration. but can also differ wi thin embodiments and may depend on various 

factors, such as a priot PP A. 

[00621 Tn one example, by having a behind-the-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 predelined threshold (e.g., the price that the operator of the BTM 

load is ,.,illing to pay the generation station for power). Thus. b_ having an alternative option 

for power consumption (i .e .. one or more BTM loads), the generation station can selecti vel. 

utilize the different options lo maximize the price received for genera.led power, l11 addition, 
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the generation station may also utilize a BTM load to avoid or reduce the economic impact i.n 

ituations v hen supplying power lo the grid would result io the generation station incurring a 

net cost. 

[00631 Providjng BTM power to a load can also benefit the BTM load operator. A BTM 

load ma_ be able to receire and utili ze BTM power received from the generation station at a 

cost that is lower than the cost for power from ille grid (e.g .. at a customer meter I 06d. I 06f). 

This is primarily due to the avoidance (or significant reduction) in T&D costs and the market 

effects or curtailmenL As indicated above. the generation station may be willing lo divert 

generated power to the BTM load rather than supplying the grid due to changing market 

conditions. or during maintenance pe1iods. or for other non-market conditions. Thus, some 

situations may arise where the generation station offers po~ver to the BTM load al a price that 

is substantially lower than the price available on the grid. Furthennore. in some situations. 

the BTM load may even be able to obtain and ulilii:e BTM power from a generation station at 

no cost or even at negative pricing since the generation station may rather supply the BTM 

load with generated power during a given time range instead of pa_ ing a higher price for the 

grid to take the power or modifying operations to decrease power output. 

10064] Another ex.ample of cost-elJective use of BTM power is when the generation station 

202 is selling power to the grid al a aegati ve price tbat is offset by a production la'!:. credit. 111 

certain circumstances. tbe value of the production lax credit may exceed the price the 

generation station 202 would have to pay 10 the grid power to ocnoad generation ·s station 

202 generated po"er_ Adrnntageously, one or more llexible datacenters 220 may take the 

generated power behind-the-meter, thereb, allowing the generation slation 202 to produce 

and ob1ain the production tax credit while selling less power to the grid at the negative price. 

100651 Another example of cost-effective behind-the-meter power is when the generation 

station 202 is selling P°' er to the gcid at a 11egative price because the grid i oversupplied 

and/or the generation station 202 is instructed to stand down and stop producing altogether. A 

grid operator may select and direct certain generation stations to go offiine and stop 

supplying po\\ er to the grid. Ad antageously. one or more llexible datacenters may be used 

to take power behind-the-meter. thereby allowing tl1e generation station 202 to stop supply ing 

power to the grid, but still stay onJine and make produclive use of the power generated 

[00661 Another example of beneficial behind-the-meter power use is when the generation 

station 202 is producing power that is. "vithreference to the grid , unstable. out of phase, or at 

the, rong frequency , or the grid is already unstable, out of phase, or at the" rong frequency 

A grid operator may select certain generation stations to go either ortline and stop producing 

IS 

Case: 23-1922      Document: 32-6     Page: 261     Filed: 12/20/2023



LANCIUM00013233
Appx11247

power, or to take corrective action with respect to the grid power stability. phase. or 

frequenc •. Advantageously. one or more Oexible datacenters 220 may be used to selectively 

consume power behind-the-meter, tJ1ereby allo, ing ilie generation station 202 to stop 

proYiding power to the grid and/or provide corrective feedback to the grid. 

10067) Another example of beneficial behind-the-meter power use is that cost-effective 

behind-the-meter power availabilit. may occur when the genera1ion station 202 is starting up 

or testing. Individual equipment in the power generation equipment 210 may be routine]~ 

offline for installation, maintenance, and/or service and the indi\'idual units must be tested 

prior to coming online as part of overall powei· generation equipment 210. During such 

testing or maintenance time. one or more flexible da1acenters may be intermittently powered 

by the one or more unj1s of the power generation equipment 210 that are offline from the 

o eraU power generation eqt.ripment 210. 

10068] Another example of beneficial behind-the-meter power use I that datacenter corltrol 

systems at the flexible datacenlers 220 ma. qu.ickl. ramp up and ramp down power 

consumption by computing systems in the flexible datacenters 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 power. the generation station 202 

can supply the grid with po\\er nearly inst,mtly b ' having active flexible dalacenlers 220 

quick! ramp down and tum off computing systems (or S\\ 'tch to a stored energ_ source). 

thereby reducing an active BTM load. 

J0069] 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 ,;vith a surplus of power capacity to account for degradation in efficienc 

of the photovoltaic panels over the life of lhe generation stations. Exce s po\<ver availabilit_ 

at the generation station can occur when there is e ·cess local power generation and/or lO\\ 

grid demand, 1n 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 to protect its equipment from 

damage. \ hich may include taking one or more photovoltaic panels oilline or shw1ting their 

voltage to dummy loads or the ground Advantageously , one or more 11e.,ible 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 the power generation 

equipment 210 within operating ranges while the nexible datacenters 22 receive BTM 

power without transmission or distribution costs . 
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[0070J llrns. for at least the reasons described herein, arrangements that in\'olves providing a 

BTM load as an alternative option for a genera(ion station to djrec( its generated PO\ er to can 

serve as a mutually beneficial relationship in , hich both the generation station and the BTM 

load can economically benelit. The above-noted examples of beneficial use of BTM powar 

are merely e'l:emplary and are not intended to limit the scope of what one of orclinary skill in 

the art would recognize as benefits lo wrntilized BTM power capacity , BTM power pricing. 

or BTM power consumption. 

[0071J Within example embodiments described herein. vruious types of utility-scale pmYer 

producers may operate as generation stations 202 that are capable of supplying power to one 

or more loads behind-the-tneter. For instance, renewable energy sources (e.g., wind. solar. 

hydroelectric. wave, water current. tidal). fossil fuel power generation sources (coal. natural 

gas), and other t_ pes of power produce1·s le.g., nuclear power) ma, be positioned in an 

arrangement that enables the intermittent supply of generated power behind-the-meter to one 

or more BTM loads. One of ordinary skill in the art will recognize lhal the generation station 

202 ma) vary based on an application or design in accordance with one or more example 

embodiments. 

I0072J 1n addition, the particular arrangement (e.g .. connections) bet\\'een the generatjon 

station and one or more BTM loads can vary "' ithin examples. Io ooe embodjment. a 

generation station ma • be positioned in an arrangement wherein the generation station 

selecl"ively supplies power lo the grid and/or lo one or more BTM loads. s such. power 

cost-analysis and other factors (e.g .. predicted weather conditions, contractual 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 po, er to either the 

grid or to one or more BTM loads in a manner that maximi :r.es revenue to the generation 

S1ation. Jn such an arrangement tl1e generation station ma also be able to supply both the 

grid and one or more BTM loads simultaneously. ln some instances. the arrangement may be 

configured to allow dynamic manipuJation of the percentage of the Oyerall 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 the BTM load. 

[00731 1n addition, the type of loads fhat are positioned behind-the-meter can vary , ithin 

example embodiments. In general, a load that is behind-the-meter may correspond to any 

type of load capable of receiving and utilizing power behind-the-meter from a generation 

s tation. Some examples of loads include, but are not limited to. datacenters and electric 

,·ehicJe (EV) charging stations. 
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(0074] Preferred BTM loads are loads that can be subject to intermittent power suppl~ 

because BTM P°' er may be arailable imermit1ently . In some instances. the generation 

station may generate power intermittent!_ . For example. wind power station I 02c a.nd lor 

photovoltaic power station 102d may only generate power when resource are availabte or 

favorable. Additiona11y or alternatively, BTM power availability at a generation station may 

only be a ailable intermit1ently due lo power market fluctuations. power system conditions 

e.g .. power factor nuctuation or generation station startup and testing), and/or operational 

directives from grid operators or generation station operators. 

[0075] Some example embodiments of BTM loads described herern invoh·e using one or 

more computing s ,stems to serve as a BTM load at a generation tatfon. In particular, the 

computing system or computing systems may receive power behind-the-meter from the 

generation station to perform various computational operat1ons, such as processing or storing 

information, performing calculat-ions, mining for cryptocurrencies, supporting blockchain 

ledgers, and/or executing applications, etc. 

[00761 Multiple computing systems positioned behind-the-meter may operate as part of a 

'·nexible"' datacenter that is configured lo operate only intermittently and to receive and 

utilj ze .BTM power to car111 out various computational operations similar to a traditional 

datacenter. 1n particular. the flex ible datacenter may include computing systems and other 

components (e.g .. support infrastrncture. a control s_ stem) configured to utilize BTM po~,er 

from one or more generation stations. The fle.xible da1aceJ1ter may be configured 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 dalacenter behind-the-meter. such as during 

situations when upplying generated power to the grid is not favorable for the generation 

station. 

[00771 ln some instances. the amount of power consumed by the computing systems at a 

flexible datacenter can be ramped up and dowTI quickly. and potentially ,dth high granularity 

(i.e .. the load can be changed in small increments if desi red). l11is may be done based on 

monitored power s stem conditions or other information analyses as discussed herein. As 

recited abm e, thi can enable a generalion stalion lo avoid negali e power market pricing and 

to respond quickly 1o grid directives. And by extension, the nex.ible datacenter may obtain 

BTM power at a price lower than the cost for power from the grid . 

[0078] Various types of computing systems can provide granular power ramping. Preferably . 

the computing systems can perform computational tasks that are immune lo, or not 
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substantially hjndered by, frequent interruptions or slow-dmvns in processmg as the 

computing systems ramp do\ n or up. In some embodiments. a control system may be used 

to activate or de-activate one or more computing s . stems in an array of computing s_ stems. 

For example_ the control system may provide control instructions to one or more blockchain 

miners (e.g .. a group of blockchain miners), including instructions for powering on or off, 

adjusting frequency of computing systems performing operations e.g._ adj usting the 

processing frequency), adjusting the quantity of operations being performed. and , hen to 

operate within a lo\\ power mode (if a\'ailable). 

[0079) Within examples, a control system may correspond to a specialiLed computing system 

or may be a compuLing system within a dataoenter serving in the role of the control srstem. 

The location of the control system can \'ary within examples .as , ell . For instance, the 

control system may be located at a data.center or ph_ sically separate from the data.center. ln 

some example , the control system may be part of a network of control systems that manage 

computational operations. power consumption, and other aspects of a fleet of data.centers. 

The fleet of datacenters may include one or more traditional datacenters and/or flexjble 

dataceJ1ters. 

I0080J Some embodiments may involve using one or more control systems to direct time­

i11Sensitive (e.g .. interruptible) computational tasks lo computational bard\\ are. such as 

central processing uruts (CPUs) and graphics processing units (GPUs), sited behjnd the 

meter. while other hardware is sited in front of the meter (i.e .. consuming metered grid power 

ia a customer meter (e.g .. 106d, 106()) and possibly remote from the berund-the-meter 

hardware. As such. parallel computing processes, such as Monte Carlo simulations. batch 

processing of financial transactions graphics rendering. machine learning. neural networb. 

processing, queued operations, and oil and gas rield simulation models. are good candidates 

for such interruptible computational operations. 

[0081J Figure 2 shows a behind-the-meter arrangement with optional grid-power. including 

one or more Oe.-.;:ible datacenters. according to one or more example embodiments. Dari-. 

arrows illustrate a typical power deljveiy direction. Consistent with Figure I. the 

arrangement illustrates a generati011 station 202 in the generation segment 102 of a Wide­

Area Synchronous Grid. The generation stalion 202 supplies utility-scale power (typical!) 

>50MW) via a generation power connection 250 to the Point of Interconnection I 03 between 

the generation station 202 and the rest of the grid. Typically. the power supplied on 

connection 2 ·o may be al 34.5kV AC. but it may be higher or lower. Depending on the 

voltage at connection 250 and the voltage at transmission lines 104a. a transformer s" stem 
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203 may step up the power supplied from the generation station 202 to high vollage (e.g .. 

J 15kV+ A ) for transmission over connection 252 and onto transmission lines 104a of 

lransmission segment I 04. Grid power carried on the transmission segment I 04 may be from 

generation station 202 as. well as other generation stations (not shown). Also consistent with 

Pigure I, grid power is consumed at one or more distribution neh,orks, including example 

distribution network 206. Grid po\\ er ma · be taken from the transmission lines I 04a via 

connector 2 ·4 and stepped do\\11 to distribution network voltages (e.g .. t ·pically 4kV lo 

26kV AC) and sent into the distribution networks. such as distribution net, ork 206 , ia 

distribution line 256. The power on distribution line 256 may be further stepped do"n (not 

shO\rn) before entering 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 figure l. or customer meters JOGf in figure 1 if the respective 

consumer facility includes a local customer po\\e.r system, such as l06e (not shown in Figure 

2) . 

[00821 Consistent vvith Figure 1, power entering ~he grid from generation station 202 is 

metered by a utilit_ -scale generation-side meter. A utility-scale generation-side meter 253 is 

sh0\\.11 on the low side of transformer system 203 and an alternative locatiOJ1 is shm\11 as 

253A on the high side of transformer system 203 . Both locations may be considered 

set1lemeot metering points for the generation station 202 at the POI 103. Alternatively. a 

utility-scale generation-side meter for the generation station 202 may be located at another 

location consistent with the descriptions of such meters pro ided herein. 

[00831 Generation station 202 includes power generation equipment 210. which may include. 

as e,-xamples, wind turbines an or photovoltaic panels. Power generation equipment 2 LO 

ma · further include other electrical equipment. including but not limited to switches. busses. 

collectors. inverters, and power unit transformers (e.g .. transformers in wind turbines). 

[00841 As illustrated in Figure 2. generation station 202 is configured to connect ,\·ith BTM 

equipment which may fW1ction as BTM loads. ln the illustrated embodiment of Figure 2. the 

BTM equipment includes flexible datacenters -20. Various configurations lo supply BTM 

power to flexible datacenters 220 witl1in the arrangement of Figure 2 are described herein. 

10085] 1n one configuration, generated rpower may travel from the power generation 

equipment 210 o er one or more connectors 230A. 230B to one or more electrical busses 

240A, 2408. respectively. Each of the connectors 230A, 2308 may be a switched connector 

such that power may be routed independently lo 240A and/or 2408. For illustrative purposes 

only. connector 2308 is shown with an open switch. and connector 230A is shown with a 
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closed switch, but either or both may be reversed in some embodiments. Aspects of this 

conliguration can be used in various embodiments , hen 8TM po, er is supplied without 

signi Ii cant power conversion lo BTM loads. 

[00861 In rnrious 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. 

[0087] Tn another configuration. generated power may travel from the po, er general.ion 

equipment 210 to the high side of a local step-down transformer 214. The generated power 

may then travel from the lmv side of the local step-down transformer 214 over one or more 

connectors 23-A, 232B to the one or more electrical busses 240A, 240B. respecti,·ely. Each 

of1he connectors 232A, 2328 may be a rnitched connector such that power niay be routed 

independently to 240A an or 2408. For illustratiye purposes only. connector 232 is shown 

with an open s, itch, and connector 232B 1s shown with a closed switch. but either or both 

may be reversed in some embodiments. Aspects of th.is configuration can be used when it is 

preferable to connect BTM power to the power generation equipment 2 lO. but the generated 

power must be stepped down prior to use a:t the BTM loads. 

10088] Tn another configura1ion. generated power may tra\'el from the power generation 

equipment 210 to the low side of a local step-up transformer 212. The generated po\\'er ma_ 

U1en travel from the high side of the local step-up transformer 212 over one or more 

connectors 234A, 234B to the one or more electrical busses 240A, 2408. respectivel. . Each 

of the connectors 234A. 234B may be a switched connector such that po,\er may be routed 

independently to 240A a:nd/or 240B, For illustrati\'e purposes only, both connectors 234A, 

2348 are shown , ith open switches, but either or both ma_ be closed in some embodiments. 

Aspects of this configuration can be used when it is preferable to connect BTM power to the 

outbound connector 250 or the high side of the local step-up transformer 212 . 

[0089] b1 another configuration .. generated power may tra\'el from the power generation 

equipment 210 to the lo\\' side of the local step-up transformer 212 The generated power 

may then trm·el from the high side of the local step-up transfom,er 212 to the high side or 

local step-down transformer _) J. The generated power may then travel from the low side of 

U1e local step-down transformer 2 l 3 over one or more connectors 236A. 2368 to the one or 

more electrical busses 240A, 240B, respectively . Each o[ the connectors 236A 2346 may be 

a switched connector such that power may be r0t1ted independently lo 240A and/or 240B. 

For illustrative purposes onl . both connectors 236A. 236B are .shown with open switches, 

but either or both may be closed in some embodiments . Aspects of this conliguration can be 

used when it is preferable lo cormect BTM power to tl1e outbound cmmector 250 or the high 
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side of the local step-up transformer 2 J 2. but lhe power must be stepped dmrn prior to use ul 

the 8TM loads. 

(0090] In one embodimenL power generated al the generation stati on 202 ma_ be u ed to 

power a generation station control system 216 located at 111e generation station 202. when 

power is available. The generation station control s_ stem 216 may typicall_ control the 

operati on of the generation station 202. Generated power used at the generation station 

control system 2 16 may be suppli ed from bus 240A via connector 216A and/or !'i·om bus 

2408 via connector 216B. Each of the connectors 216A. 2168 may be a switched connector 

uch that power may be routed independently to 240A and/or 2408. While the generation 

station control system 2 I 6 can conswne BTM power when powered via bus 240A or bus 

240B. the BTM power taken by generation station control s_ stem 216 is insignificant in 

terms of rendering an economic benefit. Further, the generation station control system 216 1s 

not configured to operate intermitientl_, as it generally must remain always on. Further till , 

the generation station contrnl system 2 l 6 does not have the ability (o quickly TalllP a BTM 

load up or down. 

100911 In another embodiment, grid power may alternatively or additionally be used to pO\ver 

the generation station control system 216. As illustrated here. metered grid power from a 

distri bution net\\ ork~ such as clistribution network 206 for simplicity of illustration purposes 

only, may be used lo P°' er generation station control system 216 over connector 216 

Connector 2 I 6C ma be a s, itched connector so that metered grid power to the generation 

station control system 216 can bes" itched on or off as needed. More common I_ , metered 

grid power would be deJivered to the generation station control system 216 via a separate 

distribution network (not shown). and also over a switched connector. Any such grid power 

delivered to the generation station control system 2 16 is metered by a customer meter 206 

and subject to T&D costs. 

10092) ln anolher embodiment, when power generation equipment 210 is in an idle or off 

state and not generating power. grid power may backfeed into generation station 202 through 

POI I 03 and such grid power may PO\ er the generation station control ystem 2 16. 

J0093) ln some configurations. an energy storage s stem 218 may be connected to the 

generation station 202 via connector 218.A., which ma_ be a switched connector. For 

ill ustrative purposes only, connector 218A is shown ,., 'th an open switch but in some 

embodiments it may be closed. The energy storage system 2 I 8 ma, be connected lo bus 

240A and/or bus 2408 and store energy produced by the power generation equipment 210. 

The energy storage system may also be isolated from generation slation 202 by S\\ ·tch 242A. 
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In times of need, sucb as when 1be power generation equipment in an idle or off state and 1101 

generating power. the energy storage system may feed po, er lo. for example. 1l1e Oexible 

datacenters 220. The energy storage system m:r. • also be isolated from the Oexible 

datacenters 220 by switch 2428. 

[0094) Tn a preferred embodiment, as illustrated, pow·er generation equipment 210 supplies 

BTM power via connector 242 to flexible datacenters 220. The BTM power used by the 

nexible datacenters 220 was generated b. the generation station 202 and did not pass through 

the POJ 103 or utility-scale generation-side meter 2 -3, and is not subject to T&D cbarges. 

Power recei ed at the Oe:-.ible datacenters 220 may be received through respective po" er 

input connectors 220A. Each or the respective connectors 220A may be switched connector 

that can electrically isolate the respective flexible datacenter 220 from the connector ...,42. 

Pm er equipment 2208 ma_y be arranged between the flexible datacenters 220 and the 

connector 242. The power equipment 2208 may include. but is not limited to, po"er 

conditioners, unit transfonners, inver(ers. and isolation equipment. As illustrnted. each 

flexible datacenter 220 may be served by a respective power equipment 220B. However, in 

another embodiment, one power equipment 220B may ser\'e multiple nexible datacenter 220. 

1009511n one embodiment. flexible datacenters 220 may be considered BTM equipment 

located behind-the-meter and electrically -connected to 1he power generation equipment 2 I 0 

behind (i .e .. prior lo) the generation station·s POI l03 with the rest oftbe electrical grid. 

[00961 Tn one embodiment. BTM po, er produced by the power generation equipment 210 is 

u(iliLed by the nexible datacenters 220 behind (i ,e , prior to) the generation station ·s POl ,, ith 

an electrical grid. 

[0097I ln another embodiment. flexible datacenters 220 may be considered BTM equipment 

located behind-the-meter as the flexible datacenters 2_0 are electrically connected to the 

generation s1atio11 202 and _generation station 202 is subject to metering by utility-scale 

generation-side meter 253 (or 253A or anoilier utility-scale generation-side meter), and the 

Oexible datacenters 220 receiye power from the generation station 202. bul the power 

received by the flexible datacenters 220 from the generation station 202 has not passed 

through a utility-scale generation-side meter. l.n this embodiment, the utility-scale 

generation-side meter 253 (or 253A) for U1e generation station 202 is located at the 

generation station ·s 202 POf I 03. In another embodiment, the utilit_ -scale generation-side 

meter for the generation station 202 is at a location other than the POl for the generation 

station 202 - for example. a substation (not shown) between the generation station 202 and 

U1e generation station· s POI 103 
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(0098) 1n another embodiment. power from the generation station 202 is supplied to the 

Oexible datacenters 220 as BT PO\ er, v here pov er produced at the generation station 202 

is subject to metering by utility-scale .genera.ti on-side meter 253 (or 2 • 3A, or another utility­

scale generation-side meter). but the BTM power supplied to the Hexible datacenters 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-scale generation­

side meter 253 (or 2 "JA) for Lhe generation station 202 is located at the generation slation·s 

202 POI l 03 . Ln another embocliment, 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 substation (not shown) bet\.veen 1he generation station 202 and the generatio11 

staJion ' s POI 103. 

[00991 1n another embodiment, flexible datacenters 220 may be considered BTM equipment 

located behind-the-meter as they are electrically connected to the generation station 202 that 

supplies power to the grid, and 1be flexible daiacenters 220 receive power from the 

generation station 202 that is not SLtbject to T&D charges. bln power otherwise received from 

the grid that is supplied by the generation station 202 is subject to T&D charges. 

101001 1n another embodiment. power from the generation station 202 is supplied to tbe 

fle:\.ible datacentecs 220 as BTM power. where electrical power is generated at the generation 

station 202 that supplies pm er to a grid, and the generated power is not subject lo T&D 

charges before being used b_ • llexible datacenters 220. but power otherwise received from 1he 

connected grid is subject to T&D charges. 

(01011 In another embodiment, Oexible datacenters 220 may be considered BTM equipment 

located behind-the-meter because the recei ve power generated from the generation station 

202 intended for the grid, and that received power is 1101 routed through the electrical grid 

before beiHg delivered to the flexible datacenters 220. 

101021 ln another embodiment. power from the generation station 202 is supplied to the 

Oexible datacenters 220 as BTM power, where electrical power is generated at the generation 

station 202 for distribution to the grid, and the flexible datacenters 220 receive that po,\er, 

and U1at recei ed pm er is not routed through the electrical grid before being delivered to the 

flexible datacenters 220. 

[01031 Tn another emboclimenl metered grid po\ er ma altemati\'ely or additionally be used 

to power one or more of the flexible datacen ters 220. or a portion within one or more of the 

flexible datacenters 220. As illustrated here for simplicity, metered grid power from a 

distribution network. such as distribution network 206. may be used to power one or more 
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fkxible datacenters 220 over connector 256A and/or 25GB. Each of connector 2-6A and/or 

256B may be a switched connector so that metered grid power lo tl1e nexible datacenters 220 

can be switched on or olT as needed. More common)_ , metered grid pm er would be 

delivered to the llex.ible datacenters 220, ia a separate distribution network (not shown), and 

also over switched connectors. Any such grid power delivered to the 0exible datacenters 220 

is metered by customer meters 206A and subject to T&D costs. fn one embodiment. 

connector 2568 may supply metered grid power to a portion of one or more nexible 

datacenters 220. for example, connector 2 -68 may supply metered grid power to control 

and/or communication systems for lhe nexible datacenters 220 tha1 need constant power and 

cannot be subject to intem1it1enl BTM power. Connector 242 may supply solely BTM power 

from the generation station 202 to high power demand computing systems • ithin the flexible 

datacenters 220. 1n which case at least a port1on of each flex.ible datacenters 220 so connected 

is operating as a BTM load. In another embodiment, connector r6A and/or 2568 may 

supply all power used at one or more of the flexible datncen1ers 220. in which case each of 

the flexible datacenlers 220 so connected would not be operating as a BTM load. 

101041 Tn another embodiment, when power generation equipment 210 is in an idle or oIT 

state and not generating power. grid power may back.feed into generation station 202 through 

POJ 1()3 and such grid power may power the flexible datacenters 220. 

[01051 TI1e flexible datacenters 220 are shown in an example arrangement relative to the 

generation talion 202. Panicularly . generated power from the generation 1ation 202 may be 

supplied to the llexible dalacenters 220 through a series or connectors and/or bu ses (e.g., 

232B. 240B, 242. 220A). As illustrnted, in other embodiments. connectors between the 

po-wer generation 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 illustratirn onl and other circuit arrangements are contemplated \'\~thin the scope of 

ltpplying BTM power to a BTM load at gene.ration station 202. For example. there may be 

more or fewer transformers. or one or more of trans formers 2 I 2. 2 J3. 214 may be transformer 

systems with multiple steppings and/or may include additional pm er equipment including 

btlt not limited to power conditioners, filters. switches, inverters, and/or AC/DC-DC/A 

isolators. As another example, metered grid power connections to 0exible datacenters 220 

are shown yia both 256A .ind 256B; however. a single connection may connect one or more 

llexible datacenters 220 (or power equipment 220B) lo metered grid po'r er and the one or 

more flexible datacenters 220 or power equipment 2208) may include switching apparatus 
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to direct BTM power and/or metered g1id power lo control systems, communication systems. 

and/or computing systems as desired. 

[0106] Tn some examples, BTM power may anive at the nexible datacenters 220 in a three­

phase AC format As such. power equipment (e.g .. power equipmen1 220B) al one or more 

of the Jlexible datacenters 220 may enable each nexible datacenter 220 to use one or more 

phases of the power. For instance. the flexible datacenters 220 may utilize po~ er equipment 

e.g .. power equipment 220B. or alternatively or additionally power equipment that is part of 

the flexible datacenter 220) to convert BTM power received from the generation station 202 

for use at computing systems at each ~ex.ible datacenter 220, In other examples. the BTM 

power may aJTi e al one or more ofihe flexible datacerrters 220 as DC power. As such .. the 

flexible datacen_ters 220 may use the DC power to power computing systems. In some uch 

examples, the DC power may be routed through a DC-to-DC converter that is par1 of power 

equipment 2208 and/or □ ex.ibles datacenter 220. 

(0107J In some configurations, a flexible datacenter 220 may be arranged to only ha ·e acces 

to power received behind-the-meter from a genera1ion station 202. In the arrangement of 

Figure 2. the flexible datacenters 220 may be arranged only wilh a connection to the 

generation station 202 and depend solely on power received behind-the-meter from the 

generation station 202. Altemati veJy or additionally. the fle ' ible datacenters 220 ma · 

receive power from energy storage system 218. 

(01081 In some conl'igurations, one or more of the ne:-.:ible datacenlers 220 can be arranged 10 

have connections lo multiple sow-ces that are capable or supplying po"' er to a nexible 

datacenter 220. To illustrate a first ex.ample. the flexible datacenters 220 are shown 

connected to connector 242. which can be connected or disconnected via switches to the 

energy storage system 218 via connector 218A. the generation station 202 via bus 240B. and 

grid power via metered connector 256A. ln one embodiment, Lhe .flexible datacenters 220 

may sele lively use po,ver received behind-the-meter from the generation station 202_ stored 

pow·er supplied by the energy storage system 218. and/or grid power. For instance. flexible 

datacenters 220 may use power tored in the energy storage system 218 , hen costs for using 

pm er supplied behind-the-meter from the generation station 202 are disadrnntageous. By 

having access to the energ_ storage system 218 a aila.ble, Lhe □exible datacenters 220 may 

use the stored power and allow the generation station 202 to subsequent!_ re(ill the energy 

storage system 218 when cost for power behind-the-meter is lo, . Alternatively, the flexible 

datacenters 220 may use power from multiple sources simultaneously to pm er different 

components (e.g .. a llrsl set and a second set of computing systems). Thus_ the flexible 
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datacenters 220 may leverage the multiple connections in a manner that can reduce the cost 

for power used by the computing systems al the .flexible datacenters _20. The flexible 

datacenters 220 control system or the remote master control system 262 may monitor power 

conditions and other factors to detennine whether the f1exible dalacenters 220 should use 

power from either the generation station 202, grid power. the energy storage system 218, 

none of the sources. or a subset of sources dnring a given time range. Other arrangements are 

possible as well . For example. Lhe a1nngemen1 of Figure 2 illustrates each nexible 

datacenter 220 as connected ,·ia a single connector 242 to energ_ storage s_ stem 218. 

generation station 202, and metered grid power via 256A How·ever. one or more nexible 

datacenters 220 may ha e independent switched connections to each energy source, allowing 

the one or more flexible datacenters 220 to operate from differenJ energy sources than other 

_flexible datacenters 220 at the same time. 

[0109) The selection of which power source to use at a lle.,ible datacenter fe.g., the ne.xible 

datacenters 220) or another type of BTM load can change based on Yarious factors, such as 

the cost and availability of PO\ er from both sources, the t. pe of compttring systems using the 

pm er at the flexible datacenters 220 (e.g. , some systems may require a reliable somce of 

power for a Jong period). the nature of the computational operations being pe.rforn1ed at the 

fle~ible datacenters 220 (e.g .. a high priority task ma · require immediate compleLion 

regardless of cost), and lemperalme and weather conditioos. among other possible factors . 

As such. a datacenter control system at the nexible datacenters 220. the remote master control 

_ stem 262, or another entity (e.g .. an operator at the generation station 202) may als 

inlluence and/or deten11ine the source of power that the flexible datacenters 220 use at a 

gi en time to complete computational operations. 

10110) Tn some example embocliment , the nexible datacenters 220 may use power from the 

different sources to serve different purposes. For example. the flexible datacenters 220 ma. 

use metered power from grid power to power one or more systems at Lhe flexible datacenters 

220 that are configured to be always-on (or almost aJwa_ s on). such as a control and/or 

communication system and/or one or more computing sy 1em (e.g .. a set of computing 

systems performjng highly impo11ant computational operations). The 1lexible dalacenters 

220 ma:_ use BTM power to power other components within the flexible datacenters 220, 

such as one or more computing systems that perform less critical computational operatioos. 

10111] ln some examples, one or more flexible da:tacenters 220 may be deplo 'ed at the 

generation station 202. ln other examples. nexible datacenters 220 may be deployed al a 

Case: 23-1922      Document: 32-6     Page: 273     Filed: 12/20/2023



LANCIUM00013245
Appx11259

location geographically remote from the generation station 202. while still maintaining a 

BTM power connection to the generation station 202 . 

(0112) Tn another example arrangement. the generation station 202 may be connected lo a 

first BTM load (e.g., a O.ex.ible datacenter 220) and 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 nexible datacenter 220 and another Oexible datacenter 220). 

10113) The a1Tangement in Figure 2. and components included therein. are for non-limiting 

illustration purposes and other arrangements are contemplated in ex_amples. for instance, in 

another example embod.imenl the arrangement of Figure 2 may include more or fe,, er 

components. such as more BTM loads. different connections between power sources and 

loads. and/or a different number of datacenters. ln addition, some examples may in olve one 

or more components wi.thm the arrangement of Figure 2 being combined or further divided. 

[0114] Within the arrangement of Figure 2, a control system, such as the remote master 

control system 262 or another component (e.g., a control system associated with the 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 

emciently mana,,e various operatjons of some of the components within the arrangement or 

Figure 2. For example, the remote master control system 262 or another component may 

manage distribution and execution of computational operations at one or more tradi tional 

datacenters 260 ru1d/or llexible datacenters 220 via one or more information-processing 

algorithms. These algorithms may utilize past and current information in real-time to manage 

operations of the different components. These algo,ithms mar also make some predictions 

based on past trends and information analysis . Ln some examples. multiple computing 

!>)'Siems may operate as a net\ ork to process information . 

[OUSJ Jnformation used to make decisions ma include economic and/or power-related 

information. such as monitored po\\er system conditions. Monitored power system 

conditions may include one or more or excess power generation at a generation station 202. 

excess power at a generation station 202 that a connected grid cannot receive. po.,,ver 

generation at a generation station 202 subject to economic curt.ailment. power generation at a 

generation station 202 subject lo reliabilit_ curtailmenl power generation al a generation 

station 202 subject to power factor correction, lo,y 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 lhere is an economic advantage to using 
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behind-the-meter power generation al a generation station 202. These different monitored 

po,ver system conditions can be weighted differently during processing and analysis . 

(0116) In some examples. the information can include the cost for pO\ver from available 

ources (e.g .. BTM power al the generation station 202 ersus metered grid power) to enable 

comparisons to be made which power source costs lessT ln some ins1ance , the information 

may include historic prices for power lo enable lhe remote master control system 262 or 

another system to predict potential future prices in similar situations (e.g., the cost or power 

tends to trend up,rnrds for grid power during warmer weather and peak-use hours). The 

information may also indicate the availability or power from the various sources (e.g,, BTM 

power at the generation station 26 . the energ_ storage system 218 at the generation station 

262. and/or metered grid power). 

[0117J 1n addition. the information may also include other data, including information 

associated with operations at components wi\hin the arrangement For instance, the 

infonnation may include data associated with perfonnance of operations at the flexible 

datacenters 220 and the traditjonal datacenters 260. such as the number of computational 

task currently being performed. Lhe types of tasks being performed (e.g., type of 

computational operation, time-sensitjvity, etc.). the number, types. and capabilities or 

a\'ailable compLLting systems. the amount of computational tasks awaitjng performance. and 

the ty pes of computing systems at one or more datacenters. among others. The information 

may also include data specifying the conditions al one or more datacenters (e.g., , hether or 

not the temperatures are i.n a des1red range, the amount or power available, ithin an energy 

torage s stem such as 218). the amount of computational tasks m aiting performance in the 

queue of one or more of the datacenters. and the identities of the entities associated with the 

computational operations at one or more of the datacenters. Entities associated with 

computational operations may be. for example, owners of the datacenters, customers , ho 

purchase computational time at the datacent.ers_ or other enlities. 

[0118) The infonnalion used b. the remote master control system 262 or another component 

may include data associated , ith lhe computational operations to be performed, such as 

deadlines. prioritie (e.g .. high vs. low priority tasks). cost to perform based on required 

computing systems. the optimal computing systems (e.g .. CPU vs GPU vs SIC; processing 

unit capabilities, speeds, or frequencies, or instructional se1s executable by the processing 

units) for perfonning each requested computational task. and prices each entity (e.g .. 

company) is willing to pay for computational operations to be performed or otherwise 

supported via computing systems at a lraditional datacenler 260 or a flexi ble datacenler 220, 
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among others. Jn addition. the information may also include other data (e.g., weather 

conditions at locations of datacenters or power sources, any emergencies associated with a 

datacenter or power source. or the current value o[ bids associated , ith an auction for 

computational tasks) . 

10119) The infonnation may be updated in-real time and used 1o make the different 

operational decisions ,-vithin the arrangement of Figure 2. For instance. the information ma_ 

help a component e.g .. the remote master control system 262 or a control system at a nexible 

datacenter 220) determine when to ramp up or ramp d0\v11 power use al a tlexible datacenter 

220 or when to s,vitch one or more compuiing systems at a nexible datacenter 220 into a low 

power mode or to operate at a different frequency. among other opera.tional adjustments . The 

informatLon can additionally or alternatively help a component within the arrangement of 

Figure 2 to determine when to transfer computational operations between computing systems 

or between datacenters based on various factors . ln some instances, the informat ion may also 

be used lo detemline when to temporarily stop perfomung a computational operation or " ·hen 

lo perform a computational operation at multiple sites for redlll1dancy or other reasons. The 

infom1ation ma_ further be used to determine when lo accept ne, computational operaiions 

from entibes or when to temporarily suspend accepting new tasks to be performed due to lad. 

of computing system availability . 

[01201 l11e remote master control system 262 represents a computing system that is capable 

of obtaining. managing. and using (he information described above 10 manage and oversee 

one or more operations ,., it.hin the arrangement of Figure 2. As such , the remote master 

control system 262 may be one or more computing systems configured to process all. or a 

subset of. the information described above. such as power. environment, computational 

characterL1:at ion. and economic factors Lo assist with the dis1ribu1io11 and execution of 

computing operations among one or more datacenters, For instance, the remote master 

control system 262 may be configured to obtain and delegate computational operation 

among one or more datacenters based on a v,.eighted analysis of a variety of factors. including 

one or more of the cost and availabilit of power, the types and availability of the computing 

systems al each datacenter. current and predicted weather conditions at the di!Terent locations 

of flexib le datacenters (e.g., nex.ible datacenters 220) and generation stations (e.g., generation 

stations 202), levels of power storage available at one or more energy storage sysiems (e.g., 

energy storage system 218). and deadlines and other atiributes associated with particular 

computational operations. among olher possible factors. As such, the analysis of information 

performed b_ the remote master control system 262 may vary \\ ithi11 e."Xamples. For i..nstance_ 
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the remote master control system 262 may use real-time infonnaiion to detemtine whether or 

nol lo route a computational operation lo a particular nexible datacenter (e.g .. a flexible 

datacenter 220) or to transition a computational operation between datacenters {e.g .. rrom 

traditional datacenter 260 to a fiexible datacenter 220). 

J012t) As shown in Figure 2. the generation station 202 may be able to supply power to the 

grid and/or BTM loads such as flexible datacenters 220. With such a configuration, th e 

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 generation station 202 

may supply pov.er to the grid when the price paid for the po,\,er exceeds a particular 

threshold (e.g .. the power price offered by operators of the flexible dalacenters 220). Jn some 

instances. the operator of a flexible datacenter and the operator of a generation station 

capable of supplying BTM power to the llex.ible datacenter may utilize a predefined 

arrangement (e.g. , a contract) that specifies a duration and/or price range, hen the generation 

station may supply power to the flexible da1acenter. 

l0122) ll1e remote master control system 262 may capable of directing one or more flexible 

dataceJ1ters 220 to ramp-up or ramp-down to desired power consumption Je,·els, and/or to 

control cooperati e action of multiple Oexible datacenters by determining ho'>V 10 P°' er each 

individual flexible datacenler 220 in accordance with operational directives. 

[01231 ll1e configuration of the remote master conlrol s_ stem 262 can vary within examples 

as further di cussed with respect lo Figures 2. 3, and 7-9. The remote master control system 

262 may operate as a single computing S) stem or may involve a network or computing 

.,'sterns. Preferably. the remote master control system 262 is implemented across one or 

more ser ers in a fault-tolerant operating en ironrnent that ensures continuous uptime and 

connectivity by vi1tue of its distributed nature. Alternative!_ . although the remote master 

c-0n1rol system 262 is shown us a phys ically separate component arrangement for Figure 2. 

Lhe remote master control system 262 may be combined with another component in other 

embodiments. 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 datacenter control system of the 

ne:-.ible datacenter 220), incJuding sharing components with a llexible datacenter. sharing 

power with a i1exible datacenter, and/or being co-located with a llexible datacenter. 

[0124) Tn addition, the remote master con1rol system 262 may communicate ,, • th components 

within the arrangement of Figure 2 using various communication technologies, including 

wired and wireless communication technologies. For instance, the remote master control 

system 262 may use \\'ired (not illustrated) or "ireless communication to communicate with 
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datacenter control sys!erns or other computing systems al the flexible datacenlers 220 and the 

lradilional datacenters 260. The remote master control system 262 may also communicate 

"~th en ti lies inside or outside the arrangement or Figure 2 and other components within the 

arrangement of Figure 2 via wired or wireless communication. For instance. the remote 

master control system 262 may use. wireless communication to obtain computational 

operations from entjties seeking support for the compulational operations at one or more 

datacenters in exchange for payment. The remote master control system 262 ma 

communicate directly with the entities or mar obtain the computational operations from the 

traditional datacenters 260. For instance, an entity may submit jobs (e.g .. computational 

operations) to one or more trnditional datacenters 260. The remote master control srstem 262 

may determine that transferring one or more of the computational operations to a flexible 

datacenter 220 may better support the transferred computational operations. For example, the 

remote master control system 262 may determine that the transfer may enable the 

computational operations to be completed quicker and/or at a lo,,·er cost. In some e:,.;.amples, 

the remote master control system 262 may communicate wirh the entity lo obtain approval 

prior to transferring the one or more computational operations. 

[01251 TI1e remote master control system 262 may also conmmnjcate with grid operators 

and/or an operator of generation station 202 to help determine power management strategies 

when distributing computational operations across the various datacenters . In addition. the 

remote master control system 262 may communicate with other sources, uch as weather 

preruction systems. historical and current power price databases, and auction systems, etc, 

(01261 In further examples, the remote master control system 262 or another computing 

system withjn the arrangement of Figure 2 may use wired or wireless communication to 

submit bids , ithin an auction that in ol ves a bidder (e.g., the highest bid) obtaining 

c-0mputational operations or other tasks to be performed. Particularly. the remote master 

control system 262 may use the informal.ion discussed abo e lo develop bids lo oblain 

computing operations for performance at available computing systems at ne.-....ible datacenter 

(e.g .. Oe:-ible datacenters 220). 

[0127J ln the example arrangement shown in Figure 2, 1l1e llexible datacenters 220 represent 

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

such a configw·ation, the nexible datacenters 220 may obtain and utilh;e power behind-the­

meter from the generation station 202 to perform various computational operations. 

Performance or a computational operation may inYolve one or more computing systems 

providing resources useful in the computalional operation. For instance. the flexible 
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datacenters 220 may include one or more computing systems configured fo store infom1a1ion. 

perform calculations and/or parallel processes. perfon11 simulations, mine cryptocurrencies. 

and execute applications. among other potential tasks. The computing systems can be 

specialized or generic and can be arranged at each nexible datacenter 220 in a rnriety of ways 

(e.g., stTaight conliguration, zig-;,;ag configuration) as further discussed with respect 1 

Figures 6A. 6B. Furthermore, although lhe example arrangement illustrated in Figure 2 

shows configuration where nexible datacenters 220 serve as BTM loads, other t. ·pes of loads 

can be used as BTM loads within examples. 

[0128) The arrangement of Figure 2 includes the traditional datacenlers 260 coupled to 

metered grid power. The traditional datacenters 260 using metered g1id pO\ er to provide 

computational resources to support computational operations. One or more enterprises may 

assign computational operations to the traditional datacenters 260 with expectations that the 

datacenters reliably provide resources without interruption (i .e .. non-intennittently) to support 

lhe computational operations, such as processing abilities, networking, and/or \'Olatile 

storage. Similarly. one or more enterprises may also request computational operations to be 

performed by the nexible datacenters 220. The nexible datacenters 220 differ from the 

traditional datacenters 260 in that the flexible datacenters 220 are arranged and/or configured 

to be connected lo BTM power. are expected to operate intermittently. and are e ·pected to 

ramp load (and thus computational capability) up or down regularly in response to control 

directi\'es. In some examples. the nexible datacenters 220 and the traditional datacenters 260 

may ha\'e similar configurations and may 011.l differ based on the source(s) of po"'er relied 

upon to power internal computing systems. PJeferably. however. the flexible datacenters 220 

include particular fast load ramping abilities (e.g., quick!_ increase or decrease power usage) 

and are intended and designed to efTectivel • operate during intermittent periods of time. 

[0129] Figw·e 3 shows a block diagram of the remote master control system 300 according 10 

one or more example embodiments. Remote master control system 262 may take the rorm of 

remote master controls stem 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 than in remote master control system 300. 

10130] l11e 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 operations and environment analysis module 310, and a queue 

system 312. ln other examples. t11e remole master control sy tern 300 ma , include more or 

fewer components in other possible arrangements. 
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[0131J As shown in Figure 3, the various components of the remote master control system 

300 can be connected via one or more co1meclion mechanisms (e.g., :t connection mechani m 

314). rn this disclosure. the tem1 --connecti.on mechanism'· meallS a mechanism that 

facilitates comrmmication between two or more de,1ices. systems, components. or othar 

entities. For instance, a connection mechanism can be a simple mecl1anisrn., such as a cable, 

PCB trace, or system bus. or a relaliivel ' complex mechanism, such as a packet-based 

communication network (e.g .. LAN, WAN. and/or the Internet). In some instances. a 

connection mechanism can include a non-tangible medium (e.g,, where the connection is 

"~ reless ). 

[01321 As part of the anangemenl of Figure 2. the remote master contrnl system 300 

(corresponding to remote master control system 262) ma_ perform a variety of operations. 

uch as management and distributi.on of computational operations among datacenters. 

monitoring operational, economic, and environment conditions, and power management For 

instance, the remote master control system 300 may obtain 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 t 'Pes of computing systems and available power) 

a\'ailable to complete the computational operations. In some examples. the remote master 

control system 300 may assign all incoming computational operation requests to the queue 

_ stem 312 and subsequently assi'gn the queued requests to computing s_ stems based on an 

analysis or current market and power conditions. 

[0133] Although the remote master control system 300 is shown as a single entit . a networl.. 

of computing systems may perform the operations or the remote ma ter control system JOO in 

some examples. For example. Lhe remote master control system 300 may exist in the form of 

computing systems (e.g .. datacenter control systems) distributed across multiple datacenters . 

[0134] 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 

rrucroproce sor) and/or one or more special-purpose processors e.g.. a digital signal 

processor (DSP)). In some examples, the processor 302 may include a combination ol' 

processors , ·thin examples. The processor 302 may perform operations, including 

processing data received from the other components within the arrangement of Figure 2 and 

data obtained from external sources. including informa1ion sucl1 as weather forecasting 

systems. power market price syscems. and other types of sources or databases , 
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[0135) l11e da1a storage uni1 304 may include one or more volatiJe. non-Yolatile. removable, 

and/or non-removable storage components, such as magnetic. optical. or 11ash storage. and/or 

can be integrated in , hole or in part with the processor 302. As such. the data storage unit 

304 may take the form of a non-transitory computer-readable storage medium. having stored 

thereon program instnictions (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 JOO 

10 perfom1 one or more acts and/or functions. such as those described in this disclosure. Such 

program instrnctions can define and/or be part of a discrete software application, ln some 

instances, the remote master control system .,QQ can execu1e program instructions in response 

t receiving an input, such as from the communication interface 306, the user interface 308. 

or the operations and en ironment analysis moduJe 310. The data storage unit 304 may also 

store other information. such as those types described in this disclosure. 

[0136J Ln some examples, the data storage unit 304 may serve as storage for 111formation 

obtained from one or more external sources. For example. data storage unit 304 may store 

infom1ation obtained from one or more of the traditional datacenters 260, a generation station 

202. a system associated with the grid. and Oexible datacenters 220. As e:xamples only , data 

storage 304 may include. in whole or i11 part, local storage, dedicated sen1er-managed 

stora~e, network attached storage, and/or cloud-based storage. and/or combinations thereof. 

[01371 111e communication interface 306 can allo,,- the remote master control system 300 to 

connect lo and/or communicate , ith another component according to one or more protocols. 

For instance the communication interface 306 may be used to obt~n information related to 

current. future, and past prices for power, power availability. cwTent and predicted weather 

conditions, and informa1ion regarding the different datacenters (e.g .. current workloads al 

datacenters. types of computing s ·stems available within datacenters. price to obtain pov er at 

each datacenter. le,·eJs of power storage a,·ailable and accessible at each datacenter. e1c-). In 

an example, the communication 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 co111munica1ion interface 406 can include a wireless interface. such a a cellular. satellite. 

WiM , or WI-Fl interface. A connection can be a direct co1111ection or an indirect 

connection. the latler being a connection that passes through and/or traverses one or more 

components. such as such as a router, switcher, or other netwo-rk device. Likewise, a wireless 

transmission can be a direct transmission or an indirect transmission. The communication 

interface 30fi may also utilize other types of , ireless communication to enable 

communication ,,ith datacenters positioned at various locations. 
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l0138J ll1e communication interface 306 may enable the remote master control system 300 

to communicate with the components of the arrangement of Figure 2. In addition. the 

co111mW1ication interface 306 may al o be used to communicate , iLh the various datacenters. 

power sources. and different. enterprises submitting computat10nal operations for the 

datacenters 1o support. 

10139] The user interface 308 can facilitate interaction between the remote master control 

system 300 and an administrator or user. if applicable. As such. the user interface 30, can 

include input components such as a ke_ board. a keypad. a mouse a touch-sensitive panel. a 

microphone. and/or a earner~ and/or output components such as a display device (which, for 

example. can be combined \\ith a touch-sensitive panel). a sound speaker. and/or a haptic 

feedback system. More generally. the user interface 308 can include hardv are and/or 

soft, are components that facilitate u1teraction between remote master control system 300 

and the user of the S) stern 

(01401 fn some examples, tbe user interface 308 may enable the manual examination and/or 

manipulation of components within the arrangement of Figure 2. For instance, an 

administrator or user may use the user interface 308 to check the status of, or change, one or 

more computational operations. the performance or power consurnptio11 at one or more 

datacenters. the number of 1asks remaining within the queue system 312. and other 

operations. s such, the user interface 308 may provide remote connectivity to one or more 

system within the arrangement of Figure 2. 

I014 lJ The operations and environment analysis module 310 represents a component of the 

remote master control system 300 associated with ob1aining and analyzing information to 

de,e!op instructions/directives for components within the arrangemeni of Figure 2. The 

information anal_ zed by the operations and environment ruialysis module 310 can vary within 

examples and may include the information described above with respect predicting and/or 

directing the use of BTM po\\ er. For iJ1Stance, the operations and environmenl analysi 

module 310 may obtain and access infonnation related to the current po"·er stale of 

computing systems operating as part of01e flexible datacenters 220 and other datacenters that 

the remote master control system 300 has access to. This information ma_ be u ed to 

determine when to adjust power usage or mode of one or more computing systems. ln 

addition the remote master control system 300 may provide instructions a .lle.xible datacenter 

220 to cause a subset of the computing systems to transition into a low power mode to 

consume less power while still performing operations at a slower rate. The remote master 

control system 300 may also use power state information to cause a set of computing systems 
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at a flexible datacenter 220 to operate at a higher po'vrer consumption mode. Jn addition. the 

remote master control system 300 may transition computing systems into sleep slates or 

power m off based on information analyzed by the operations and environment analysis 

module 310. 

[0142) Jn some examples, the operations and environment anal_ sis modl~e 310 may use 

location, weather. activit: levels at the flexible datacenters or the generation station, and 

power cost information to determine control strategies for one or more components in the 

arrangement of Figure 2. For instance, the remote master control system 300 may use 

location information for one or more datacenters to anticipate potential weather conditions 

that could impact access to po,, er. f n addition, the operations and environment anal 'Sis 

module 310 may assist the remote master control system 300 determine whether to transfer 

computational operations between datacenler based on Yarious economic and power factors. 

[0143) The queue system 312 represents a queue capable of organizing computational 

operations to be performed by one or more datace111ers . 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 computational operation. The queue system 12 may be used for organizing and 

transferring computational tasks in real time. 

[01441 TI1e organi zational design of the queue system 312 may vruy within examples 1.n 

some examples. the queue system 312 may organii.e indications (e.g .. tags, pointers) to sets 

of computational operation requested by various enterprises The queue system 312 may 

operate as a First-In-First-Out (FIFO) data structure. In a FIFO data structure. lhe first 

element added to the queue will be the first one to be removed. As such, the queue s_ stem 

3!2 may include one or more queues that operate using the FlFO data structure. 

[0145J b1 some examples, one or more queues \\'ithin the queue system 312 may use olher 

designs of queues, including rules Lo rank or organize queues in a particular manner that can 

prioritize some sets of computational operations over others. The rules may include one or 

more of an estimated cost and/or revenue to perform each set of computational operations, an 

importance assigned to each set of computational operations. and deadlines for initiating or 

completing each set of computational operations. among others. Examples using a queue 

_•stem are further described below with respect to Figure 9. 

[0146J 1n some examples, the remote master control system 300 ma I be configured io 

monitor one or more auctions to obtain computational operations for datacenters to support. 

Parlicularly . the remote master contro'l syslem 3 0 may use resource availability and power 
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prices to deYelop and submit bids 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 computational operations that could be supported at one or more .flexible 

datacenters 220 at low costs. 

101471 Figure 4 is a block diagram or 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, :md/or more components than in generation station 400. The 

generation station 400 includes power generation equipment 401. a communication interface 

408. a behind-the-meter interface 406. a grid interface 404. a user interface 410. a generation 

station controls. stem 414. and P°' er transformation equipment 402. The power generation 

equipment 210 may take the form of power gene.ration equipment 401 , or may include less 

1han al l components in power generation equipment 40 l , different components than in power 

generation equipment 401 , and/or more components than in power generation equipment 40 I. 

Generation station control system 216 may take the form of generation station control system 

414. or may include less than all components in generation station control system 414. 

different components than in generation station control system 414, and/or more components 

Lha11 in generation station control system 414. Some or all of the components generation 

station 400 may be connected via a communication interface 516. These components are 

illustrated in Figure 4 lo convey an example configuration for the generation station 400 

(corresponding to generation station 202 sho,,11 in Figure 2). In other e)l.amples, the 

generation station 400 may include more or fewer components in other arrangements. 

[0148] 'foe generation station 400 can correspond to any ty pe of grid-connected utility -scal e 

power producer capable of supplying power to one or more loads. The si1.e. amow1t of power 

generated. and other characteristics of the generation station 4(() may differ withJn examples. 

For instance. the generation station 400 may be a power producer that proYides power 

intennittently. The power generation may depe11d on monitored power conditions. such as 

weather at the loca1ion of the generation station 400 and other possible conditions. As such. 

the generation station 400 may be a temporary arrangement, or a permanent facility , 

configured to supply power. The generation station 400 may supply BTM po,ver to one or 

more loads and supply metered power to the electrical grid. Particularly. the generation 

station 400 may supply power to lhe grid as shown in the arrangement of Figure 2. 

101491 TI1e power generation equipment 40 l represents the component or components 

configured to generate utility-scale power, As such the power generation equipment 401 
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may depend on the type of facility that the generation station 400 corresponds to. For 

mstance, the power generation equipment 40 I may correspond lo electric generators that 

transform kinetic energy into electricity . The power generation equipment 40 I may use 

electromagnetic induction to generate power_ In other examples, the power generation 

equipment 401 may utilize electrochemistry to transform chemical energy into power. The 

po\,er generation equipment 401 may use the photovoltaic effect to trrutsform light imo 

electrical energy . rn some examples. the power generation equipment 40 I may use turbines 

to generate power. The turbines may be driven by, for e, ample, , ind. water. steam or 

burning gas. Other example of po" er production are possible. 

l01501 The communication interface 408 can enable the generation station 400 to 

communicate with other components within the arrangement of Figure 2. As such_ the 

communication mterface 408 ma_ operate simHarly to the commwucation interface 306 of 

the remote m;ister control system 300 and the communication interface 503 of the nexible 

datacenter - < 0. 

[015ll 111e generntion station control system 414 ma be one or more computing systems 

configured to control \'arious aspects of the generation station 400. 

[0152] l11e BTM interface 406 is a module configured to enable the power generatjon 

equipment 401 to supply BTM power 10 one or more loads and may include multiple 

components. The arrangement of the BTM interface 406 may differ within examples based 

on various factors. such as the number of ne.xible datacenters 220 ( or 500) coupled to the 

generation station 400 the proximity of the Llexible datacenters 220 (or 500), and the t_ pe of 

generation station 400. among others. lo some examples. the BTM interface 406 may be 

conligured to enable power deli ery to one or more flexible datacenters positioned near the 

generation station 400. lternatively, ,the BTM interface 406 may also be configured 10 

enable power delivery to one or more flexible datacenters 220 (or ·oo) positjoned remotely 

from Lhe generation station 400, 

[01531 l11e grid interface 404 is a module conligured to enable the power generation 

equipment 401 to supply power to the g.rid and may include multiple components. As such, 

lhe grid interface 404 may couple to one or more transmis ion lines (e.g., transmission lines 

404a shm,·n in Figure 2 to enable deli very of power lo Ille grid. 

[0154) The user interface 4 IO represents an interface that enables administrators and/or other 

entities to communicate with the generation station 400. As such. the user interface 410 may 

have a configuration that resembles the configuration of the user interface 308 sho\'vn in 

39 

Case: 23-1922      Document: 32-6     Page: 285     Filed: 12/20/2023



LANCIUM00013257
Appx11271

Figure 3. An operator may utilize the user interface 410 to control or monitor operations al 

the generation station 400. 

(0155) The P°'"er transformation equipment 402 represents equipment that can be utilized lo 

enable power delivery from the power generation equipment 401 to the loads and to 

lransm.ission lines linked to the grid. Example power transformation equipment 402 includes0 

but is not limited to. transformers. in verters, phase converters. and power conditioners. 

101561 Figure 5 hows a block diagram of a nexible datacenter 500. according to one or more 

example embod.iments. Flexible datacenters 220 may take the form of flexible datacenter 

500. or may include less than all coh1ponents in ne.~ible datacenter 500. d.ifferent components 

than in Oexible datacenter 500. and/or more components than in flexible datacenter 500.. In 

the example embodiment sho~"n in Figure 5, the nexible datacenter 500 includes a pO\-,er 

input system 502, a communication interface 503. a datacenter control system 504. a power 

distribution system 506, a climate control system ·us, one or more sets of computing systems 

• 12. and a queue system 5 l 4. These components are show11 connected by a communication 

bns 528. In other embod.iments. the configuration of flex.ible datacenter ·oo can differ. 

i1,cluding more or fe\\'er components. fn addition. the components within flexible datacenter 

500 may be combined or fmther diYided into additfonal components "ithin other 

embod.imenls, 

[01571 TI1e example configuration shown in Figure 5 represents one possible configuration 

for a flexible datacenter. As such. each nexible datacenter may have a different configuration 

~~hen implemented based on a ariety of factors that may influence jts design. such as 

location and temperature that the location, particular uses for the fle..xible datacenter. source 

of power supplying computing s. stems " ithin lhe flexible datacenter. design influence from 

an entity (or entities) that implements the nexible datacenter. and space available for the 

ne:--ible datacenter. Thus, the embodiment of flexible datacenter 220 sho,, n in Figure 2 

represents one possible configuration for a fle.,ible datacenter out of many other possible 

configurations. 

[01581 TI1e flexible datacenter 500 may include a design that allows for temporary and/or 

rapid deploy ment, setup, and start Lime for supporting computational operations. For 

instance, the fl exible datacenter 500 may be rapidly deplo. ed at a location near a source of' 

generation station power (e.g., near a wind fam, or solar frum). Rapid deployment may 

involve positionjng the flexible datacenter 500 at a larget location and installing and/or 

configuring one or more racks of computing systems witl1in. The racks may include,, heels 

enable, swift movement of the computing systems.. Although the flexible datacenter 500 
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co1tld theoretically be placed anywhere. transmission losses may be minimized by locating it 

proximate lo BTM _pov er generation. 

(11159) The physical construction and la_ out of the flexible datacenter 500 can ,·ary. Tn some 

instances. the Oexible datacenter 500 may utilize a metal container (e.g .. a metal container 

)02 shown in Figure 6A). rn general U,e flexible datacenler 500 ma_ utilize some form or 

secure \\eatherproof housing designed to protect interior components from , ind. , eather. 

and intrusion . The physical construction and la_ out of example flexible datacenters are 

further described " ·ith respect to Figures 6A-6B. 

(0160) Within the flexible datacenter 500, ,arious internal components enable the flexible 

datacenter 500 to utifo:e pm, er to perform some fonn of operations. TI1e po"·er input system 

502 is a module of the flexible datacenter 500 configured to receive e.'\iernal power and input 

lhe power to the different components v'ia assistance from the power distribution system ·06 

As discussed "ritJ1 respect to Figure 2, the sources of external power feeding a flexible 

datacenter can vary in both quantity and type (e.g., the generation stations 202. 400, grid­

power. energy storage systems). Power input system 502 includes a BTM power input sub­

system 522. and may additionally include other power input sub- ystems (e.g .. a grid-power 

input sub-system 524 and/or an energy storage input sub-system 526). ln some instances. the 

quantity of power input sub-s_ stems may depend on the sile of the flexible datacenter and the 

number and/or type of computing systems being powered. 

[01611 In some embodiments. the power input system 502 may include ome or all oi 

flexible datacenter Power Equipment 220B. The power input system 502 may be desi'gned to 

obtain power in di !Terent forms (e.g .. single phase or three-phase behind-the-meter alternating 

current (""AC') rnltage. and/or direct current ('·DC') voltage). As shown. the power input 

system 502 includes a BTM pm er input sub- ystem 522. a grid power input sub-s ·stem 524. 

and an e1J_ergy input sub-system 526. These sub-systems are included Lo illustrate e ·ample 

po\\'er input sub-systems that the flexible datacenter 500 may utilile. but oilier examples are 

possible. Tn addition. in some instances, these sub-systems may be used simultaneously to 

supply power lo components of the nexible datacenter 500. The sub-sy tems ma. also be 

used based on available power sources. 

[01621 1n some implementations. the BTM power input sub-s_ stem 5_2 may include one or 

more AC-to-AC step-down transfonners used to step down supplied meclium-volta.ge AC to 

low yoltage AC (e.g. , 120V to 600V nominal) used to power computing systems 512 and/or 

other components of flexible datacenter 500. The po, er input system 502 may also direct! 

receive single-phase low voltage AC from a generation station as BTM po" er_ from grid 
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pmver, or from a stored energy system such as energy storage system 218. ln some 

implementations. the _po,,er input system 502 may provide single-phase C voltage lo the 

datacenter control system 504 (and/or other components of nexible datacenler 500) 

independent of power supplied to computing systems -12 to enable the datacenter control 

system 504 to perform management operations for the .nexible datacenter 500. For instanc~ 

the grid pov er input sub-system 524 ma use grid power to supply power to the datacenter 

control system -04 to ensure that the datacenter control system -04 can perform control 

operations and communicate with the remote master control system 300 (or 262) during 

situations when BTM power is not available. As such0 the datacenter control system 504 ma) 

utilize power received from the power input system 502 to remain powered to contrnl the 

operation of flexible datacenter 500. even if the computational operations performed by the 

computing system 512 are powered intermittently. In some instances. the datacenter control 

_ stem 504 may S\.\ itch into a lower power mode to utili ~e less power whjJe stiU maintaining 

the ability to perform some fw1ctions . 

[0163] ll1e power distribution system 506 may distribute incoming power to the vanous 

components of the Oexible datacenter 500. For instance, the power rustribution system 506 

may direct power (e.g. , single-phase or three-phase AC) to one or more components within 

fle:-.ible datacenter 500, Lo some embodiments. the power distribution system 506 may 

include some or all of flexible datacenter Power Equipment 2208. 

10164] Tn some examples, the power input system 502 ma) provide three phases of th.ree­

phase AC voltage to the power distribution system 506, The po" er distribution ystem 50, 

ma_ controllably pro ide a single phase of AC ollage lo each computing system or groups 

of computing systems -12 disposed within the flexible datacenter 500 . The dalacenter control 

system -04 may controllably select which phase of three-phase nominal AC voltage that 

power distribution system 06 provides to each computing system -12 or groups of 

computing systems 512. This is one example manner in wruch the datacenter control system 

504 may modulate power delivery (and load at the nexible datacenter 500) by ramping-up 

flexible datacen1er 500 to fully operational status. ramping-down flexible dalacenter 500 to 

offiine status (, here only datacenter control system 504 remains powered), reducing load by 

withdrawing power deli ery from, or reducing power to, one or more of the computing 

_•stems 512 or groups of the computing systems 5 l 2, or modulating power ractor correction 

for the generation station 300 (or 202) by controllably adjusting which phases of three-phase 

nomjnal AC voltage are used by one or more of the computing systems 512 or groups of the 

computing s_ stems 512. ll1e datacenter control system 504 may direct power to certain sets 
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of computing systems based on oomputatfonal operations waiting for computatio11al resources 

within the queue system - 14_ rn some embodiments, the flexible datacenter 500 ma_ recet e 

BTM DC PO\ er to power the computing systems 5 12. 

[01651 One of ordinary skill in the art will recognize that a voltage level of three-phase AC 

voltage may rary based on an application or design and the type or kind of local po1Ver 

generation. As such, a type. kind. or configuration of the operational AC-to-AC step down 

transformer (not shown) may vary based on the applicaLion or design . In addition, the 

frequency and voltage level of three-phase AC \'oltage. single-phase AC \'Oltage. and DC 

rnltage may vaty based on the application or design in accordance \\'ilh one or more 

embodiments. 

[0166] As discussed above. the datacenler control system 504 may perfonn operations 

described herein, such as dynamicall_ modulating power delivery to one or more of the 

compul.ing systems 512 disposed wilhin nex.ible datacenter 500. For instance, Lhe datacenter 

control system 504 may modulate power delivery to one or more of the computing systems 

-12 based on rarious 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. ln some examples, the datacenter control system -04 ma:_ provide 

computational operations to sets of computing systems 512 and modulate po, er deli el)' 

based on priorities assigned to the computational operations. For instance. an important 

computational operation (e.g .. based on a deadline for execution and/or price paid by an 

entit •) may be assigned to a particular computing s_ stem or set of computing systems -12 

that has the capacit_. computational abilities to support the computational operation. In 

addition. the datacenter control system 504 may also prioritize power delivery to the 

computing sy tern or set of computing systems 512. 

[O 1671 In some example, the datacenter control system 504 may further provide directives to 

one or more computing s stems to change operations in some manner. For instance. the 

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 111 a different power consumption 

mode (e.g .. a lmv po,,,,er mode). These abilities may vary depending on types of computing 

s stems -12 available al the 1le.xible datacenter -oo. As a resttlt. the datacenter control 

. stem 504 may be configured to analyze the computing systems 512 a ailable either on a 

periodic basis (e.g .. during initial set up of the flexible datacenter 500) or in another manner 

(e.g .. when a ne, computational operation is assigned to the Oexible dalacenter 500). 
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[0168J ll1e datacenter control system 504 may also implement directives received from the 

remote master control s_ stem 262 or 300. For instance, the remote master control system 262 

or 300 ma · direct lhe Oexible datacenter 500 to switch into a low power mode. As a re ult. 

one or more of the computing systems 51.2 and other components may S\Yitch to the Im, 

power mode in response, 

[0169) The datacenter control system 504 may utdi-!e the communication interface 503 to 

communicate with the remote master control system 262 or 300. other datacenter control 

systems of other datacenters, and other entities. As such, tJ1e corru11tmication interface -03 

may include components and operate similru- lo the communication interface 306 of the 

remote master control system 300 described\ ith respect to figure 4. 

[0170) TI1e flexible datacenter -oo may also include a climate conrrol system 508 to maintam 

computing systems 512 within a desired operational temperature range. The climate control 

_ stern 508 ma, include various components, such a.s one or more air intake components, an 

evaporative cooling system, one or more fans. an immersive cooling system an air 

conditioning or refrigerant cooling system, and one or more air outtake components .. One of 

ordinary skill in the art will recogni7.e that an_ · suitable heat extraction system configured to 

maintain the operation of computing systems 5 12 w.ith1n the desired operatjonal temperature 

range ma.y be used, 

(01711 TI1e flexible datacenter 500 ma f1.irther include an energy s{orage system 510. The 

energy storage system 510 may store energy for subsequent use by computing systems 512 

and other components of Oexible data.center 500. For instance, the energy storages) stem 510 

ma_ include a battery system. The baltel)' system may be configured to convert AC voltage 

to DC \'oltage and store power in one or more storage cells. In some instances, the batie1y 

system may include a DC-to-AC inverter configured to convert DC voltage lo AC voltage. 

and may further include an AC phase-converter. to provide AC voltage for use by Oex_ible 

dalacenter 500. 

[01721 The energy s torage system S 10 may be con figured lo serve as a backup source of 

po, er for the flexible datacenter 500. For instance, the en erg slorage system 510 may 

receive and retain pO\ver from a BTM power source at a low cost (or no cost at all) . This 

Im -cost power can then be used by the flexible datacenter 500 al a subsequent point, such as 

when BTM power costs more. Similarly, the energy storage system 510 may also store 

energy from other sources (e.g. , grid power}. As such, the energy storage system 510 may be 

configured lo use one or more of the sub-systems of the PO\ er input system 502. 
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[0173J ln some examples. the energy storage s~rstem lO may be ex1emal to the flexible 

datacenter 500. For instance. the energy storage system .5 LO may be an external source that 

multiple nexibl e datacenters utili1:e for back-up power. 

[01741 l11e computing systems 512 represent various 1ypes of computing systems configured 

1o perfom, computational operations. Performance of computational operations include a 

variet • of tasks that one or more computing systems may perform. such as data storage. 

calculations. application processing. parallel processi ng, data manipulation, cryptocurrenc. 

mining. and maintenance of a distributed ledger, among others. As shown in figure 5. the 

computing systems 512 may include one or more CPUs 516. one or more GP Us 518, and/or 

one or more Application-Specific Lntegtated Circuits (ASJCs) 520. Each type of comtJUting 

system 512 may be configured to perform particular operations or types of operations. 

[01751 Due to different performance features and abilities associated with the different types 

of computing systems, the datacenter control system 504 may detemline, maintain, and/or 

relay tbjs infonnati.on about the types and/or abilities of tbe computing systems, quantity of 

each ty pe. and availability to the remote master control system 262 or "'00 on a routine basis 

(e.g .. periodically or on-demand). This way , the remote master control system 262 or 300 

may have curren1 information about the abilities of the computing systems 512 , hen 

distribuliug computational operations for performance at one or more Ile ·ible dataceaters, 

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 s_ stems required b_ each computing operation, the availability of the 

computing s_ stems. whether computing systems can operate in a low power mode. and/or 

po-wer consumption and/or costs associated with operating the computing s. stems. among 

others. 

[0176] l11e quantity and arrangement or these computing systems 12 may vary within 

e.~amples. In some e ·amples, 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 examples. the computing systems 512 ma include other types of 

computing systems as , ell, such as DSPs. SJMDs, neural proce sor , and/or quantum 

processors. 

JOI 77] As indicated above, 1he computing systems 512 can perform various computational 

operations. including in dilTerent configurations. for ins1ance, each computing s. stem may 

perform a particular computational operation w1related to the operations performed at other 
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computing systems. Groups of the computing systems - L 2 may also be used to work together 

to perform computational operations. 

(0178) In some examples. multiple computing systems may perfon-n the ame computational 

operation in a redundant configuration. This redtmdant configuration creates a back-up that 

preyents losing progress on the computational operation in si1uations of a computing failure 

or intermittent operation of one or more computing systems. In addi-lion. the computing 

systems 5 I 2 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 

poinl (e.g .. a checkpoint) and switch to a second computing s_ stem to continue perfonning 

the operations from that certain point The check point s~,stem may also enable the datacehter 

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 

10 transfer computational operations between clifferent flexible datacenters allo" ·ng 

computing systems at the different flexible datacenters to resume support of computational 

operations based on the check points. 

[01791 The queue system -14 may operate similar to the queues ·stem 312 of the remote 

master control system 300 shmm in Figure 3. Particularly. the queue system • 14 may help 

store and organize computational tasks assigned for pesformance at the flexible datacenter 

500, In some examples. the queue s. stem 514 ma be part of a distributed queue s. stem 

uch that each flexible datacenter in a neet of Oexible datacenter includes a queue. and each 

queues_ stem 514 may be able to communicate ,, ith other queue s stems. rn addition. the 

remote master control system 262 or 300 ma_ be configured to assign computational tasks to 

the queues located at each flexible datacenter (e.g. , the queue s. stem 514 of the flexible 

datacenter 500). A such. communication between the remote ma ter control system 262 or 

300 and the datacenter control .system 504 and/or the queue system • 14 may allow 

organization of computational operations for the Oexible datacenter 500 to support. 

[01801 Figure 6A shows another structural arrangement for a Oexible datacenter, according to 

one or more example embodiments. The particular structural an-angement shown in Figure 

6A may be implemented at flexible dalacenter 500. The illustration depicts the nexible 

datacenter ·oo as a mobile container 702 equipped \\'ith the power input system -02. the 

power distribution system 506, the climate control s_ stem 508. the datacenter contTol system 

-04_ and the computing systems 512 arranged on one or more racks 604. These components 

of flexible dalacenter ·oo may be arranged and organi;,,ed according to an example structural 
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region arrangement. As such, the example illustration represents one possible configuratio,t 

for the flexible datacenter 500, but others are possible, ithin examples. 

(0181) As discussed above, the structural arrangement of 1.he 0exible datacenter 500 may 

depend on Yari.ous factors_ such ns the ability to mai11tain temperature witbi11 the mobile 

container 602 \\ithin a desired temperature range. The de ired temperature range ma_ 

depend on the geographical location of the mobile container 602 and the type and quantity of 

lhe computing s ·stems ~ 12 operating within the flexible datacenter 00 as well as other 

possible factors. As such.. the different design elements of the mobile container 602 including 

the inner contents and positionjng of components may depend on factors that aim to 

maxinuze the use of space wi thin mobile container 602, lower the amount of power required 

to cool the computing systems 12. and make setup of the flexible datacenter 500 efficient 

For 1nstance, a first flex.ible datacenter positioned in a cooler geographic region may include 

less cooling equipment than a second ne.xible datacenter positioned in a wanner geographic 

region. 

[01821 As shown in Figure 6A. the mobile con1ainer 602 may be a storage trailer disposed on 

permanent or removable, heels and configured for rapid deployment fn other embodiments. 

the mobile container 602 may be a storage container (not shown) configured for placement on 

Lhe grmmd and potentially stacked in a vertical or hori;,ontal manner (not shown). ln 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. s such, the IleX-ible datacenter 500 may be rapidl) deplo_ ed on site near a 

source of unutilized behind-the-meter power generation. And in still other embodiments. the 

flexible datacenter 500 might not include a mobile container. For e,-.;ample, the flexible 

datacenter 500 may be situated within a building or another type of stationary environment. 

[0183] Figure 6B shows the computing systems 512 in a straight-line configuration for 

installation within the flexible datacenter 500. according Lo one or more example 

embodiments. As indicated above. the nexible datacenter 500 may include a plurality or 

racks 604, each of,, hich may include one or more computing systems 512 disposed tberein. 

As discu sed above. the power input system 502 may provide three phases of AC voltage to 

the pO\ver distribution system 506. In some examples, the power distribution system 506 

may controllably provide a single phase of AC voltage to each computing system 512 or 

group of computing systems 512 disposed within the flexible datacenter 500. As shom1 in 

Figure 68. for purposes of illustration only, eighteen total racks 604 are diyided into a rirsl 

group of si . racks GOG, a second group of six racks 608, and a third group of six racks 6!0. 
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where each rack contains eighteen computing systems - 12. The power distribution system 

(506 of Figure 5) may. for example. provide a first Jlhase of three-phase A voltage lo the 

first group of ix racks 606, a second phase of three-phase AC voltage to the second group or 

six racks 608, and a third phase o[three-phase AC voltage to the third group of six racks G 10. 

In other embodiments, ,he quantity of racks and computing systems can vruy. 

101841 Figure 7 sho-. s a control distribution system 700 of the nexible dalacenter j 

according to one or more example embodiments . The system 7 0 includes a grid operator 

702. a generation station control system 216, a remote master control system JOO. and a 

nexible datacenter 500. As such. the system 700 represents one example configuration for 

controlling operations of the flexible da1acerrler 5()!l, but other configurations ma , include 

more or fewer components in other arrangements. 

J0185] l11e datacenter control system 504 may independently or cooperatiYely with one or 

more of the generation station control S) stem 414, 1he remote master control system 300, 

and/or the grid operator 702. modulate power at the flexible datacenter 500, Duiing 

operations, the power delivery to the flexible datacenter -oo may be d. namically adjusted 

based on conditions or operational directives. TI1e conditions may correspond to economic 

conditions (e.g .. cost for power. aspects of computational operations to be performed). 

power-related condiUons (e.g .. availabilil of the power. tbe sources offering power). demand 

response. and/or weather-related conditions, among others . 

[01861 TI1e 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 or400). uch, the generation station control system 414 may comJ11unicate \\rith 

the remote master control system 300 over a networked connection 706 and with the 

datacenter control system 704 o er a networked or other data connection 708. 

[0187] As discussed with respect to Figures 2 and 3. the remote master control system 00 

can be one or more computing s stems located offsite, but cotmected via a network. 

connection ?H) lo the datacenter control system 504. The remote master control system JOO 

may provide super\'isory controls or override control of the nex.ible datacenter 500 or a lleet 

fnexible datacenters (not shown). 

10188) l11e grid operator 702 may be one or more computing systems that are configured to 

control various aspects of the power grid (not independently illustrated) 1hat receives power 

from the generation station . The grid operator 702 may comnmnicate with the generation 

stat.ion control system 300 over a networked or other data connect.ion 712 . 
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f0189J l11e dataceuler control system 504 may monitor BTM po, er conditions al the 

generation stat.ion and determine \ hen a datacenter ramp-up condition is met. The BT 

power availability may include one or more of excess local pO\ er generation, excess local 

power generation that the grid cannot accept. local power generation that is subject to 

economic cw1ailmenl local power generation that is subject to reliabili ty cw1ailment, local 

power generation that is subject to po\ er factor correction, conditions where the cost for 

power is economically viable (e.g .. low cost to obtain PO\ er). low priced power. situations 

where local power generation is prohibitively low. start up situations. transient situations. or 

testing situations where there is an economic advantage to using locally generated behind­

the-meter power generation, speciGcally power available at little to no cost and ,vith no 

associated transmission or distribution losses or costs. For example. a datacenter contTOl 

system may analyze future workload and near term weather conditions at the flexible 

datacenter. 

[01901 In some instances, lhe datacenter ramp-up condition may be met if there is sufficient 

behind-the-meter pov er availability and there is no operational directive from the generation 

station control s_ stem 414. the remote master control system 300. or the grid operator 702 to 

go oilline or reduce power. As such. the datacenter contrnl system 504 may enable 714 the 

power input system -oz to provide power lo the power distributions_ stem 506 to power 1he 

computing systems -12 or a subset thereof. 

[0191] l11e datacenter control system 504 may optionally direct one or more computing 

systems 5 l 2 to perform predetermined computational operations (e.g,, distributed computing 

processes). For example, if the one or more computing systems ~12 are configured to perfonn 

blockchain hashing operations. the datacenter control system 504 may djrect them to perform 

blockchain hashing operations for a specific blockchain application, such as. for example. 

Bitcoin. Litecoin. or Etherew11. Alternatively. one or more computing systems 512 ma. be 

configured to perform high-lhroughput computing operations :ll'ld/or high performance 

computing operations. 

[01921 l11e remote master control s. ·stem 300 ma specify 10 the datacenter control system 

-04 , hat sufficient behind-tJ,e-meter power availability constitutes. or the datacenter control 

system 504 may be programmed \, ith a predetermined preference or criteria on which to 

make the determination independently. For example, in certain circumstances, sufficient 

behind-the-meter pm,·er availability may be less than that required 1o Cull power the entire 

Dexible datacenter 500. ln such circumstances. the datacenter control system 504 ma 

provide power to only a subset of computing s_ stems. or operate the plural it • of computing 
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systems in a lower power mode. that is -wi thin the sufficient. but less than full , range of power 

that is a ailable. lo addition, the computing systems 512 may adjust operational frequency . 

such as perrorming more or less processes during a given duration . 

[Ol93J Whil.e the flexible datacenler 500 is online and operational. a datacenter ramp-down 

conditi on mar be met when there is insufficient or anticipated to be inswlicient, behind-the­

meter power availabil ity or there is an operational directive from the generation station 

control sy tern 414, the remote master control system 300, or the grid operator 702. The 

datacenter control system 504 may monitor and determine when there is insufficient, or 

anticipated to be insuflicienL behind-the-meter power availability. As noted above. 

sufficiency may be specified by the remote master control system 300 or the datacenler 

control S_'stem ·04 may be programmed with a predetermined preference or criteria on which 

lo make the determmation independently_ 

[01941 An operational directive m~y be based on current dispatch-ability, fomard looking 

forecasts for when behind-the-meter ,~ower is. or is expected lo be. available, economic 

considerations, reliability considerations, operational considerations. or the discretion of the 

generation station control system 414_ the remote master control system 300. or the grid 

operator 702. For exampk the generation station control system 4JA the remote master 

control system 300. or the grid operator 702 may issue an operational directive lo 0ex.ible 

datacenter 500 to go offiine and power down. When the datacenter ramp-down condition is 

met. the datacenler control ·ystem ·04 may disable power delivery to the plurality of 

computing systems {e.g .. 512). The datacenter control system 504 may disable 714 the po,,er 

input system 502 rrom providing power (e.g .. three-phase nomjnal AC voltage) to the power 

distribution system 506 to po,ver down the compuring systems 512 , hile the datacenter 

control system 504 remains powered and is capable of returning sen·ice lo operating mode at 

the flexible datacenter 500 "hen behind-the-meter power becomes available again. 

101951 While the flexible datacenter SOU is online and operational. changed conditions or an 

operational directi ve may cause the datacenter control system -04 to modulate power 

consumption by the flexible datacenter ·oo. The datacenter control system 504 may 

determine, or the generation station control system 414, the remote master control system 

300, or the grid operator 702 may communicate, that a ch::tnge in local conditions ma_ result 

in less power generation, availability, or economic reasibility, than would be necessary to 

fully power the flexible datacenter 00. In such situations. the datacenter controls ,stem ·04 

may take steps lo reduce or stop power consumption by the flexible datacenter 50 (other 

than that required lo maintain operation of dalacenter control system 504). 
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[0196J Alternatively. the generation station control system 414. the remote master control 

system 300. or the grid operator 702. may issue an operational directive to reduce po""er 

consump1ion for any reason. the cause of which may be unknov-m. Tn response. the 

datacenter control system 504 may dvnamically reduce or withdraw power delivery to one or 

more computing systems 512 to meet the dictate. The datacenter control system -04 may 

controllably pro ide three-phase nominal AC voltage to a smaller subset of computing 

systems (e.g., 512) to reduce power consumption. The datacenter ontrol system 504 ma_ 

dynamically reduce the power constunption of one or more computing systems b_ reducing 

their operating frequency or forcing them into a lo1ver power mode throu1,;,h a network 

directive. 

[01971 One of ordinary skill in Jhe art will recogni ze that datacenter conlrol system 504 ma~ 

be configured to have a number of different con:figw·ations, such as a number or type or kind 

of the computing systems 512 that ma_ be powered, and in ,,1hat operating mode. 1hat 

correspond to a number of different ranges of sufficient and ayailable behind-the-meter 

po, er. As such. the datacenter control system 504 may modulate power delivery over a 

variety of ranges of sullicient and available unulilized behind-the-meter power availabilit •. 

10198) figure 8 shows a control distribution system 800 of a fleet of nexible datacenters 

according Lo one or more example embodiments, The control distribution s_ stem 800 of !he 

flexible datacenter 00 shown and described with respect to Figure 7 may be extended to a 

fleet of nexible datacenter as illustrated in Figure 8. For example. a first generation station 

(not independent!_ illustrated), such as a wind farm, may include a lhst plurality of nex.ible 

datacenters 802. which may be collocated or distributed acros (he generation station. A 

second generation station (not independently illustrated). such as another wind farm or a solar 

farm. may include a second plurality of nexible datacenters 804. which may be collocated or 

distributed across the generation station . One of ordjna.ry skill in the art will recognize that 

the number of flexible datacenters deployed at a given station and the number of stations 

within the neet may vary based on an application or design in accordance ,,~th one or more 

example embodiments. 

[0199J l11e remote master control s_ stem 300 may proYide directive to datacenter control 

s stems of the lleet of flexible datacenlers in a similar manner to that shown and described 

with respect to Figure 7, with the added nexibility to make high Ie,,el decisions with respect 

to fleet that ma ' be counterintuitive to a given station. The remote master control s ,stem 300 

may make decisions regarding the issuance of operational directives to a given generation 

station based on., for example, the status of each generation station where Oe,,ible datacenters 
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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 . Tn 

addition. the remote master conlrol system 300 may shift ,,,orkloads from the first plurality of 

nexible datacenters 802 to the second plurality of He.xible data.centers 804 for an · reason 

including, for example, a loss of BTM power ayailability at one generation station and the 

availability of BTM power at another generation station. s such, the remote master control 

system 300 may communicate with the generation station control systems 80 )A, 806B to 

obtain infonnation that can be used to organize and distribute computational operations to the 

neets of flexible datacenters 802. 804. 

l0200I Figure 9 shows a queue distribution arrangement for a trnditional datacehter 902 and a 

flexible datacenler -oo, according to one or more example embodiments. The arrangement of 

figure 9 includes a flexible data.center 500, a traditional data.center 902. a queue system 312. 

a set or communication links 9 160 918, 920A, 920B, and the remote master control system 

300, The arrangement of Figure 9 represents an example configuration scheme that can be 

used to distribute computing operations using a queue system 312 between the traditional 

dataceJller 902 and one or more nexible da1acenters. In other examples, lhe arrangement of 

Figure 9 may include more or fewer components in other potentfal configurabons. For 

instance. the arrangement of Figure Y may not include the qt1eue s ·sLem 312 or may include 

routes that bypass the queue system 312. 

(02011 l11e arrangement of Figure 9 may enable computational operations req11e ed to be 

performed by entities (e,g,. companies) As such. the arrangement of Figure Y may use the 

queue system 312 to organi:ze incoming computational operation requests to enable efficient 

distribution to the flexible datacenter 500 and the critical traditional datacenter 902 . 

Particularly. the arrangement of Figure 9 may use the queue system 312 to organi,,;e set of 

c-0mputational operations thereby increasing the speed of distribution and performance of the 

different compulational operations among datacenters . As a result. the use or the queue 

system 312 may reduce time to complete operations and reduce costs. 

(02021 Tn some examples, one or more components. such as the datacenter control sys tem 

-04_ the remote master control sy stem 300, the queue system 312. or the control system 936. 

may be configured to identify situations that ma~, arise where using the llexible dalacenter 

-oo can reduce costs or increase productivity of the system, as compared to using the 

traditional datacenter 902 for computational operations. for example, a component ,vithin 

the arrangemeni or Figure 9 mar identi(Y when using behind-the-meter power to poi er the 

computing systems 512 within 1he nexible datacenter 500 is al a lower cosl compared lo 
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using the computing systems 934 within the trnditional datacenter 902 that are powered by 

grid po\\,er. Additionally. a component in the arrangement of Figure 9 may be configured lo 

determine situations , hen offloading computational operations from the traditional 

datacenler 902 indirectly (i .e., via the queue system 312) or directly (i.e .. bypassing the queue 

. stem 312) to the nexible datacenter 500 can increase the performance allotted to the 

computational operations requested by an entity (e.g., reduce the time required to complete 

time-sensitive computational operation ). 

[0203) ln some examples. the datacenter control system 504 may monitor acti,·ity of the 

computing systems 512 within the tlexible dalacenter 500 and use the respecti,·e actirity 

levels to determine when to obtain computational operations from the queue system 312. For 

instance, the datacenter control system 504 may anal_ ze , ·arious factors prior to requesting or 

acce.ssi11g a set of computational operations or an indication of the computational operations 

lbr the computing systems 512 to perform. The various factors ma_ include power 

a\'ailability at the flexible datacenter 50 (e.g., either stored or from a BTM sourcet 

a\'ailability of the computing s stems 5 L2 (e.g .. percentage of computing systems available). 

type of computational operations available. estimated cost to perform the computational 

operations at the flexible datacenter 500. cost for pm er, cost for power relative to cost for 

g1id power. and instructions from other components \\~thin the system. among others. The 

datacenter control system 504 may analyze ooe or more of the factors when determining 

whether to obtain a ne, set of computational operations for the computing systems 512 to 

perform, In such a configuration .. the datacenter control system 504 manages the activity or 

the flexible daiacenter ~00. including determining when to acquire new sets of computational 

operations when capacity among the computing systems 5L2 permit. 

[02041 Tn other examples, a component e.g., the remote master control system 300) within 

the system may assign or distribute one or more sets of computational operations organi:1.ed 

by the queue system 312 to H1e nex_ible datacenter 5UO_ For example, the remote master 

control ystem 300 may manage the queue system 312. including the distribution or 

computational operations organized by the queue system 312 to the 0exible datacenter ~00 

and the traditional datacenter 902. The remote master control system 300 ma · utilize to 

information described with respect to the Figures abo\'e to determine when lo assign 

computational operations to the flexible datacenter 500. 

[0205] TI1e traditional dalacenter 902 ma - include a power input system 930. a power 

distribution system 932, a datacenter control system 936. and a set of computing systems 934. 

The po-. er input s stem 930 may be configured lo receive power from a power grid and 
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distribute the power lo 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 computational operations to perform from the queue system 312. The datacenter 

control system 936 may analyze various factors prior lo requesting or accessing a set or 

computational operations or an indkation of the computationaJ operations for the computing 

systems 934 to perform. A component (e.g., 1l1e remote master control system 300) "ithin 

the arrangement or Figure 9 may assign or distribute one or more sets of computational 

operations organized by the queue system 312 to the traditjonal datacenter 902. 

(0206] The conununication link 916 represents one or more links that may serve lo connect 

the flex.ible datacenter -oo, the traditional datacenter 902, and other components,, 'thin the 

system (e.g .. the remote master control system 300, the queue S)'Siem 312 - connections not 

shown). IJ1 particular, the communication link 916 may enable direct or indirect 

comrnurucalion between the 0esible dalacenter 500 and the traditional datacenter 902. The 

type of communication link 916 may depend on 1he locations of the flexi ble datacenter -◊o 

and the traditional datacenter 902. Within embodiments. different types of communication 

links can be used. including but not limited to WAN connectivity , cloud-based connecti\'ity. 

and wired and wireles co1ru11mucation links. 

102071 l11e queue s. stern 312 represents an abstract data type capable of organizing, 

computation.al operation requests received from entities. As each request for computational 

operations are received, the queue system 3 J 2 may organize the request in some manner for 

subsequent distribution lo a datacenter. Different types of queues can make up the queue 

. stem 312 within embodiments. The queue system 312 ma_· be a centralized queue that 

organizes all requests for computational operations. s a centralized queue. all incoming 

requests for computational operations may be organized by the centralized queue. 

[0208] Jn other examples, the queue s 1stem 312 may be distributed consisting or multiple 

queue sub-systems. Jn the distiibuted configuration. tJie queues_ stem 312 may use multiple 

queue sub- ystems to organize difTerent sets of computationaJ operations. Each queue sub~ 

system may be used to organi:.ce computational operations based on various factors. such as 

according to deadlines for completing each set of computational operations, locations or 

enterprises subtmt.ting the computational operations, econonijc Yalue associated with the 

completion of cornputa1ional operations, and quantity of computing resources required for 

perfornung each set of computational operations. For instance. a first queue sub-s~,stem ma 

organize sets of non-intensive computational operations and a second queue sub-system ma 

organize sets of intensive computational operations. In some examples. the queue s" stern 
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312 ma include queue sub-systems located at each datacenter. This way. each datacenter 

(e.g .. via a datacenter control system) may organize computational operatjons obtained at the 

datacenter w1til computing systems are able 10 start executing the computational operations. 

In some examples. the queue system 312 may move computational operations between 

di!Terent computing systems or different datacen1ers in re.al-time. 

102091 Within lhe arrangement of Figure 9. the queue system 312 is sho-.,n connected lo the 

remote master control system 300 via the communication link 918. Tn addition, the queue 

system 312 is also shown connected to the flexible datacenter via I.be communication 920A 

and to lhe traditional datacenter 902 1·ia the communication link 920B. The communication 

links 9Hi, 20 . 920B may be similar to the communication link 916 and can be arious 

types of communication links within examples. 

[0210J TI1e queue s. stem 312 may include a computing system configured to organize and 

maintain queues within the queue system 312. In. another example, one or more other 

components of the system may maintain and support queues within tbe queue system 312. 

For instance. the remote master control system 300 may maintain and support the queue 

system 312. rn other examples. multiple components may maintain and support the queue 

system 312 in a distributed manner, such as a blockchai.n configuration. 

102111 1n some embodiments. the remote master control system 3 0 may sef\"e as aa 

intermediary that facilitates all communication between nexible datacenter 500 and the 

traditional datacenter 902. Particularly, the traditional datacenter 902 or the flexible 

datacenter 500 might need to transmit communications o the remote master control ystem 

300 in order to communicate with the other datacenter. As aJso sh0\\-11., the remote master 

control system 300 may connect 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 commw1ication link 918. The computational operations 

may be transferred in real-time :md mid-performance from one datacenter lo another (e.g .. 

from the traditional datacenler 902 to the flexible datacenter 5l 0). In addition. the remote 

master control system 300 may manage tl1e queue system 312. including providing resources 

to support queues within the queue system 3 J 2. 

[02121 As a result. the remote master control system 300 may offioad some or all or the 

computational operations assigned to the traditional datacenter 902 to the nex.ible data.center 

500. This way. the flexible datacent-er -oo can reduce overaJI computational costs by using 

the behind-the-meter power to provide computational resources to assist traditional datacenter 

902. The remote master control system 300 may use lhe queue sys!em 312 to temporarily 
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store and organize the ofOoaded computational operations until a flexible datacenter (e.g., the 

0exible datacenter 500) is available to perform them l11e flexible datacenler 500 consumes 

behind-the-meter power without transmjssion or distribution costs. \Vhich lowers Lhe costs 

associated with performing computational operations originally assigned to the tr:id[tional 

datacenter 902. The remote master control system 300 may further commW1icate ,vith the 

flexible datacenter 500 via communicntion link 922 and the traditionnl datacenter 902 \'ia the 

communication link 924. 

[0213) figure l0A sho\\S method 1000 of dynamic power consumption at a flexible 

datacenter using behind-the-meter power according to one or more example embodjments. 

Other example methods may be used to manipulate lhe power delivery to one or more 

flexible datacenters. 

[0214) 1n step 1010, the datacenter control s_ stem, the remote master control system, or 

another computing s_ stem may monitor behind-the-meter PO'-~er a,•ailability . Ln some 

embodiments. monitoring may include receiying information or an operational directive from 

the generation station control system or the grid operator corresponding to behind-the-meter 

power arnilability. 

f02l5) 1n step 1020. the datacenter control system or the remote master control system 300 

may determine when a dataceoler ramp-up condition is meL ln some embodiments. !he 

datacenter ramp-up condition ma ' be mel when there is sufficient behind-the-meter po\' er 

availability and there is no operational directi\'e from the generation station to go ofCline or 

reduce po,, er. 

(02161 ln step I 030, the datacenter control system ma_ enable behind-the-meter power 

delivery to one or more computing systems. Jn some instances. the remote mater control 

system ma_ directly enable BTM P°' er delive1 to computing systems \\ ithin the flexible 

system without instructing the datacenter control system. 

[02171 ln step 1040. once ramped-up. the datacenter control s_ ·s1em or the remote master 

control system may direct one or more computing systems to perform predetermined 

computational operations. fn some embodiments, the predetermined computational operations 

may include the execution of one or more distributed computing processes. parallel 

processes. and/or hashing functions , among other ty pes of processes. 

[0218) While operational, the datacenter control system the remote master control system. or 

another computing system may receive an operational directive to modulate power 

consumption. In some embodiments. the operational directive may be a directive to reduce 

power consumplion. 111 such embodiments. the datacenter contro'l system or the remote 
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master control system may dynamically reduce power deli ery to one or more computing 

systems or dynarnically reduce power consumption of one or more computing systems. rn 

other embodiments, the operational directive may be a directive to provide a power factor 

correction factor. In sucl1 embodiments_ the datacenter control system or the remote master 

control system may dynamically adjust power delivery to one or more computing system to 

achieYe a desired power factor correction factor. In still other embodiments, the operational 

directive may be a directive to go ofnine or power down . In such embodiments, the 

datacenter control system may disable power deli ery to one or more computing systems. 

[0219) Figure I OB shows method I 050 of dynamic power delivery to a nexible datacenter 

using behind-the-meter power according to one or more embodiments. In step l O !I, the 

datacenter control system or the remote master control system may monitor behind-the-meter 

power aYai lability . 111. ce11ain embodiments, monitoring may include receiYing information or 

an operational directive from the generation station control system or the grid operator 

correspondJng to behind-the-meter power availability. 

[0220] Tn step 1070. the dmacenter control system or the remote master control system ma 

determine when a datacenter ramp-dm\11 condition is met. In certain embodiments. the 

datacenter ramp-down condition may be met when there is insufficient behind-the-meter 

po\\'er availability or anticipated to be insu.fficient behind-the-meter power availabiJity or 

there is an operation.al directive from the generation station to go offijne or reduce power. 

[0221] Tn step I 080, the datacenter control system may disable behind-the-meter pO\\er 

delivery fo one or more computing s_ stems. In step 1090, once ramped-down, the datacenter 

control systetn remains powered and in communication with the remote master control 

system so that it may dynamically power the flexible datacenter when conditions change. 

[0222] One of ordinary skill in the art , ill recogni,-:e that a datacenter control system ma 

dynamically moduJate power deliYe[)1 to one or more computing systems of a llexible 

datacenter based on behind-the-meter power availability or an operational direcltve. The 

nexible datacenter may transition between a full y powered down state (while the datacenter 

control s stem remains powered). a fully powered up state. and various intermediate tales in 

between. In addition, 0ex.ible datacen1er may have a blackout state, where all power 

con umption including 1.hal of the data.center control system is h::tl.ted. Ho"ever, once the 

nexible datacenter enters the blackout state, it will have to be manually rebooted to restore 

power to datacenter conlrnl system. Generation sration conditions or operational directives 

111ay cause nexible datucenter 1o rump-up. reduce power consumption. change power factor. 

or ramp-down. 
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[0223J Figure J 1 illustrates a block diagram of a system for implementing control strategies 

based on a power option agreement, according to one or more embodiments. The system 

I LOO represen ts an example arrangement lhat includes a control system (e.g .. the remote 

master control system 262), a load (e.g .. one or more o[ the data.centers 11 02. I 104, and 

I l 06), and a power entity 1 140. ""hich ma establish and operate in accordance ,vith a pow·er 

option agreement. Add.itional arrangements are possible, ithin examples . 

10224] Tn general. a power option agreement is an agreement between a pm er entit • 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 data.centers 1102-1106 . As part or the 

power option agreement the load (e.g .. load operator. contracting agent for the load. semi­

automated control system associated with lhe load. and/or automated conlrol system 

associated \\-ith the load) provides U1e power entity 1140 with the right, but not obligation, to 

reduce the amount of po"er delivered (e.g., grid power) to lhe load up to an agreed amount or 

power during an agreed upon time inten'al. In order lo provide the power entit ; 1140 \\~th 

this option, the load needs to be using at least the amount of power subject to the option (e.g .. 

a minimum power threshold) . For instance. the load may agree 10 use al least I MW or grid 

power at all times during a specified 24-hour time iJ1terval to proYide the power entjty l 140 

wiili .lhe option of being able to reduce lhe amonnl of power deliYered to the load by an ' 

amount up to L MW at any point during U1e specified 24-hour time interval . The load ma~ 

grant the power entity J 140 with this option in exchange for a monetary consideration (e.g .. 

receive po\\ er at a reduced price and/or monetary pa men I i [ the option is exercised b) the 

power entity). 

[0225] TI1e power option agreement may be used b_ the power entity l 140 to reserve the 

right to reduce the amount or grid 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 pO\ver 

option to reduce the amolll1l of grid power delivered to U1e load during a time when the grid 

power may be better redirected to othef loads coupled to the power grid As such, the power 

entity J 140 may exercise power option agreements to balance loads coupled to the po, er 

grid. 

10226] To illustrate an example, a power option agreement may specify that a load (e.g., the 

data.centers 1102-1106) is required to use at least IO MW or more at all times during the next 

12 hours. Thus, the minimum power threshold according to the power opti011 agreement is 

JO 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 J 0 
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MW or more power at all times during the next 12 hours . This way. the load cart 

accommodate a situation where the power entity 1140 exercises the option. Particularly. 

exercising the option may trigger the load to reduce the amount of pov.:er it consumes by an 

amount up to lO MW at an_ point during the 12 hour interval. By establishing this po\\'er 

option agreement, the power entity 1140 can manipulate the amount of power consumed al 

the load during the next 12 hours b up lo IO MW if power needs to be redirected to another 

load or a reduction in power consumption is needed for other reasons. 

[02271 ln the example arrangement of the system JlOO shown in figure 11 , one or more of' 

the datacenters (e.g .. the Oe.xible datacenters l !02, 1104, and the traditional datacenter l l 06) 

may operate as the load that is subject to a power option agreeme11t. As the load that is 

subject to the power op1jon agreement the datacenters l l 02- l l 06 may execute contTOl 

instructions in accordance , ith pm,·er target consumption targets that meet or exceed the 

minimum power thresholds based on the power option agreement. 

(0228J As shown in Figure ll , each datacenter l I 02· ll JG may include a set of computing 

yslems configured to perform computational operations using power from one or more 

powe.r sources (e.g .. BTM power. grid power. and/or grid power subject to a power option 

agreement). In particular. the flexible datacenter J l02 includes computing systems 1108 

arranged into a first set 1114A. a second set 11 l 4B. and a third set l ll 4C, the flexible 

datacenter 1104 includes computing systems l l l O arranged inio a first set l 116 , a second 

set I l 16B, and a third sel I 118B, and the traditional datacente, l I 06 includes computing 

_ stems 11 l 2 arranged into a first set I 118 a second set 11188, and a third set 11 18 

Each set of computing systems may include various types of computing _ stems that can 

operate in one or more modes. 

[02291 TI1e different sets of computing systems as well as the multiple datacenler are 

included in Figure 11 for illustration purposes . ln particular the Yariety of computing 

systems represent different configurations I.hat a load may take while operating in accordance 

\\~th a power option agreement. and each configuration (as detailed herein) may include 

ramping up or down power consumption and transferring and performing computational 

operations between sets of computing systems and/or datacenters. In other examples, the load 

Umt is subject to a pm er option agreement may take on 0U1er configurations (e.g., a single 

datacenter 1 I 02-1106, and/or a single set of computing systems). 

[0230J TI1e remote master control system 262 may sen•e as a control system that can 

determine performance strategies and pro\'ide control instructions to the load (e.g .. one or 

more of the datacenters 1102-1106). In particular, tl1e remote master control system 262 can 

59 

Case: 23-1922      Document: 32-6     Page: 305     Filed: 12/20/2023



LANCIUM00013277
Appx11291

monitor condjtions in concert wjth the minimum power thresholds and time intervals (e.g .. 

po\, er option data) set forth in, and/or derived from. one or more power option agreements to 

determine performance strategies that can enable the load to meet the expectations o[ the 

power option ag.reement(s) while also efficiently using power to accomplish computational 

operations. rn some instances, the remote master contTol system 262 may also be subject to 

the power option agreement and ma)· adjust its own power consumption based on the power 

option agreement (e.g .. ramp up or down pmver consumption based on the defined minimum 

po\\'er thresholds durjng time intervals). 

[0231] 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 s. stem 262 may provide a request (e.g .. a signal and/or a bid) to the 

power entity 1140 and receive the terms of one or mo.re power option agreements, or power 

option data related to power option agreements (e.g., data such as minimum power thresholds 

and time inten·als. but not all tenns contained ,,vithin a potential power option agreement) in 

response. In some e--xamples, the remote master control system 262 may evaluate one or 

more conditions prior to establishing a power option agreement to ensure that the conditions 

could enable the load e.g .. the datacenters l 102-1106) to operate in accordance with the 

power option agreement. For instance. lhe remote master control system 262 ma~· check the 

quantity and deadlines associated ,vith computational operations assigned lo specific 

dalacenters prior to establishing specific datacenters as a load subject to a power option 

agreement. In some cases, multiple power option agreements ma) be establi hed. For 

e:-;ample. each datacenter 1102-1106 rnay be subject to a different power optjon agreement. 

, hich may result in the remote master control system 262 managing the power consumption 

at each of the datacenters 1102-1106 differently . 

[0232J Witrun the system 1100 sh0\1in in Figure 11 , the power entity 1140 may represent all) 

t) pe of po\\er entity associated with the delivery of power to the load that is subject to a 

power option agreement. For instance, the power entity 1140 may be a local station control 

system, a grid operator. or a power generation source. As such. the power entity 1140 may 

establish power option agreements \\,ilh the loads via communication with the loads and/or 

the remote master control system 262. For example, the power entity 1140 may obtain and 

accept a bid from a load trying to engage in a power option agreement with the power entity 

1140. The power entity l 140 is shown with a power option module 1142, which may be used 

to establish power option agreements (e.g .. li;,;ed-duration 1144 and/or dynamic 1146 , 

Case: 23-1922      Document: 32-6     Page: 306     Filed: 12/20/2023



LANCIUM00013278
Appx11292

[02331 Once a power option agreement is established. the remote master control system 262 

ma ' obtain po, er option data from the power entity l 140 (oc another source) that specifies 

Lhe P°' er and time expectations of the po, er en tit_ I 140. As shO\ n in Figure 11. the power 

entit~· 1140 includes a po\\'er option module 1142, which may be used to provide power 

option data lo the remote master control system 262 and/or the datacenters 1102-1 106. ln 

particular, the pm,\'er option data may specify the minimum pO\,er threshold or thresholds 

associated "ith one or more time intervals for the load lo operate at in accordance with based 

on the power option agreement. The power option data may also specify other constraints 

that the load should operate in accordance with. 

l0234l Jn some examples, the power option data may also include an indication of a 

monetruy penalty that would be imposed upon the load for failure lo operate as agreed upon 

for the power option agreement. In addition. the power option data may also include an 

indication of a monetruy benefit pro ided 10 the .load operating at po" er consumption le,·els 

that are iu accordance with a power option agreement. For instance, monetary benefits could 

include reduced prices for power. credits for power, and/or monetary payments . 

102351 Tn some embodiments, the power entity 1140 may correspond to a qualified 

scheduling entity (QSE . A QSE may submit bids and offers on behalf of re omce entities 

(R.Es) or load serving entities (LSEs). such as retail electric providers (REPs), QSEs may 

ubmit offers to sell and/or bids to bu 1 power (energy) in lbe Day-Ahead Market (e.g .. the 

next 24 hours) and the Real-Time Markel. As such. the remote master control sy tern -62 or 

another computing s stem may commLmicate with one or more Q Es to engage and control 

one or more loads in accordance with one or more po, er option agreements. 

l0236] Jn some examples. a power option agreement ma_ take the form of a fixed duration 

po·wer option agreement 1144. The fixed duration power option agreement I 144 may specif< 

a set of minimw11 power thresholds and a set of lime intervals iJ1 adnmce for an upcoming 

fixed duration of time covered by tJ1e agreement. Each minimum PO\\'er threshold in the set 

of minimum power tl,resholds may be associated with a time interval in the set of time 

intervals. Examples of such association are provided in Figure 12. The fi xed duration pov.er 

option agreement may be established in advanced of tl1e time period coYered by the set of 

time inten•als to enable the remote master control system 262 to prepare performance 

strategies for the load (e.g., the dntacenter(s)) associated witl1 the power option agreement. 

Thus, the remote mast·er control system 262 may ernluate the fixed durabon power option 

and other moni tored conditions 10 determine performance strategies for a et of computing 
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systems (e.g._ one or more datacenters) during the different intervals that satisfy the minimum 

po\, er thresholds. 

(0237] Tn other examples. a power option agreement may take the form of ad_ namic power 

option agreement 1146. For a dynami_e power option agreement 1146, mi11imum power 

thresholds may be provided to the remote master control system 262 i.n real-time (or near 

real-time). For instance, a dynamic pov er option agreement may specify that the power 

entit. 1140 may pro\'ide adjustments to minimum power thresholds and corresponding time 

u1ten-als u1 real-time to the remote master control system 262. For example. a dynamic 

po,, er option agreement may provide po""er option data that specifies a minimum po\, er 

threshold for immediate adjustments (e.g .. for the nex1 hour) . 

[02381 In further e,--..:amples. a power option agreement may operate similar! lo both a lixed­

dw·ation 1144 and a dynamic power option agreement 1146. Particularly, power option data 

specifying minimum power thresholds and corresponding time inter :ils ma, be provided in 

advance for the entire fixed-du.ration of time (e.g., the next 24 hours). Additional power 

option data ma. 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 e:-,;.ercised its option lo deliver less power lo the load. As a result. the remote 

master control system may instruct the load to adjust power consumption based on the pO\.\ er 

entity reducing the power threshold minimum via exercising the option . 

10239) As indicated abo, e, the remote master control system 262 may monitor conditions in 

addition to the constraints set forth in power option data received from the power enlit)' 1140. 

Particularly. the remote master control system 262 may monitor and anal_ ze a set of 

conditions including the po, er option data) to determine strategies for assigning. 

transfe1.Ti11g_, and otherwise managing computational operations using the one or more 

datacenters 1102-1106. The determined strategies may enable efficient operation by the 

datacenters ,,hile also ensuring that the datacenters operate at target power consumption 

levels that meet or exceed the minimum po\.ver thre ·holds set forth, iU1in one or more po"ver 

plion agreements . 

[02401 Example monitored conditfons include, but are not limited to. power availabili • 

1 120. power prices I 122, computing systems parameters 1124, cryptocurrency prices 1126. 

computational operation parameters 1128. and weather conditions 1129. Power ayailability 

J 120 may include determining po, er conswnption ranges at a set of computing systems 

and/or at one or more datacenters. 1n addition, power availability 1120 may also involve 
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detennining the source or sources of power available a1 a datacenter. For instance, the 

remote master control system 262 may identify the types of pov er source (e.g .. BTM, grid 

power. and/or a battery system) that a datacenter has available. Pm er prices 1122 may 

involve an analysis of the different costs associated with powering a se.t of computing 

systems. For instance, the remote master control system 262 may determine cost of power 

from the grid \.\,ithout a power option agreement relative to the cost po, er from the grid 

under the power option agreement. Tn addition. the remote master control system 262 ma • 

also compare the cost of grid po\\·er relative to the cost of BTM power\. hen a,•ailable at a 

datacenter. The power prices 1122 may also involve comparing the cost of using power at 

different datacenters to detennine which data.center may perform computational operations al 

a 10\~ er cost. 

[02411 Monitoring computu1g system parameters 1124 may involve determining parameters 

related to the computing systems at one or more datacenters. For instance, the remote master 

control system 262 ma ' monHor various parameters of the computing systems at a datacenter, 

such as the abilities and availability of various computing systems, the status of the queue 

used to store computational operations awaiting perfom1ance b • the computing systems. The 

remote master control system 262 may detemune types and operation modes of the 

corupullllg systems. including ·which computing systems could operate in different modes 

(e.g .. a higher power or a lower power mode) and/or at different bash rates and/or 

frequencies . The remote master control system 262 may also estimate vvhen computing 

_ stems may complete cWTen1 computational operations and/or how man) computational 

operations are assigned to computing systems. 

[0242] Monitoring cr)'ptocurrency prices i 126 may in vol e monitoring the current price of 

one or more c.ryptocurrencies the hash rate and/or estimated power consumption associated 

with mining each Cl)'ptocurrency, and other factors associated ,vith the cryptocurrencies. The 

remote master control system 262 may use data related to monitoring cryptocurrency prices 

1 126 to determine whether using computing systems to mine a cryptocurrency generates 

more revenue than the cost of power required for performance oflhe mining operations. 

[02431 l11e remote master control system 262 ma_ monitor parameters related to 

computational operations (e.g., computational operation parameters 1128). For example, the 

remote master control ystem 262 may monitor parameters related to the computational 

operations requiring perfonnance and current! being performed. such quantit_ of operations, 

estimated time lo complete, cost to perform each computational operation, deadlines and 

priorities associated with each computational operation. ln addition.. the remote master 
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control system 262 may analyze computational operations fo determine if a particular type or 

computing system may perform the computational operation better than other types of 

computing systems. 

(02441 Monitoring\\ ather conditions 1129 may include monitoring 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 affect power generation. As 

uch. the operations and environment analysis module (or another component) or the remote 

master control system 262 mny be configured to monitor one or more conditions described 

abore. 

[02451 The perfonnance stratef,'Y detemrined by the remote master control system 262 based 

on the monitored conditions and/or po, er option data can include control instructions for the 

load (e.g .. the datacenters and/or one or more sets of computing s_ stems). For instance. a 

performance strategy can specif~ operating parameters, such as operating frequencies, po"er 

consumption targets, operating modes, power on/off and/or staudby states. and other 

operation aspects for comptning systems at a datacenter. 

[02461 The performance strategy can also involve aspects related to the assignment. transfer. 

and performance of computational operations at the computing systems. For instance. the 

performance strategy may specify compu1ationa1 operations Lo be performed at the computing 

ystems. an order for completing computational operations based on priorities associated with 

the computational operations. and an identi lication of which computing systems should 

perform which computational operations. In some instances, priorities may depend on 

revenue associated , ilh completing each computationaJ operation and deadlines for each 

computational operation. 

102471 The monitored conditions may enable efficient distribution and performance of 

computational operations among computing system at one or more datacenters (e.g .. 

dalacenters 1102-l I06) in ways that can reduce costs and/or time lo perform computational 

operations. rake advantage of availability and abilities of computing systems at the 

datacenters l J 02-1106, and/or take advantage in changes in the cost for power at the 

datacenter I 102-1 J06. In addition. t11e 111011.itored conditions ma_ also involve consideration 

of the power option data to ensme that the computing systems conSLLme enough power to 

meet minimum power thresholds set forth in one or more power option agreements. 

10248] TI1e yarious monitored conditions described above as ,ve]] as other polent:iul 

conditions may change d_-namically and with great frequency . Thus. to enable efficient 

distribution and performance of the computational operations at th datacenlers, the remote 
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master control system 2(,2 may be configured to monitor changes in the \'arious conditions to 

assist with the efficient managemeni and operalions of the computing systems at each 

datacenter. For instance, the remote master control system 262 may engage in wired or 

,.\ireless communication 1130 with datacenter control S".'slems (e.g .. datacenter control 

_ stem 504) at each datacei1ter as well as other sources (e.g., the power entity I 140) t 

monitor for changes in the conditions. 

10249] The remote master control system 262 may anal. ze the difTerent conditions in real­

time to modulate operating attributes of comput111g systems at one or more of the datacenters. 

By using the monitored condjtions. the remote master control system 262 may increase 

revenue, decrease costs, and/or increase perfonnance of computational operations via various 

morufications. such as transferring computational operations bet\ een datacenters or sets of 

computing systems , ithin a datacenter and adjusting performance at one or more sets of 

computing s_ stems (e.g., switching to a low power mode). 

(0250) ln some examples. the traditional datacenter J 106 may be the load subject to a po, er 

option agreement. As such the remote master control system 262 may factor the power 

option agreement when determining whether to perform computational operations using the 

computing systems l l l2 at the traditional datacenter l l06 and/or transfer computational 

operations to the computing systems 1108, 1110 at the flexible datacenters 11()2. 1104. For 

instance. the monitored conditions may indicate that the price of grid po, er is substantially 

higher than BTM po, er. As a result, the remote master control system 262 may transfer a 

subset of computational operations from the traditional datacenter J 106 to the nex.ible 

datacenters 1102. I I 04. The traditional datacenter 1106 may still have some computational 

operations to perform to ensure that the traditional datacenter l l 06 is using enough power to 

meet the minimum power threshold or thresholds set forth in the power option agreement. 

[025 lJ In some examples, the remote master control s. stem 262 may monitor the .,rid 

frequency signal received from the f)O\ er entity 1140. When the frequen~ of the grid 

deviates a threshold amount ( e.g .. 0.036 Hz aboye or below 60 Hz). the remote master control 

system 262 may adjust performance strategies at the load. ln ome case . the remote master 

control system 262 may adjust the power consumption at the load, the number of miners (or 

computing systems) operating at the load, and/or U1e 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 from the power entity J 140 

(e.g .. an indication that the frequency of the grid is back lo fiOH i.). fn addition. the remote 

master control system 262 may communicate changes in operations at the load to U1e power 
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entity 1140. This way, 1he power entity 1140 may obtain confirmation 1hat the load 1s 

adjusting in accordance with a pm,, er option agreement. 

(0252) Tn some embodiments. a power generation source (e.g., the generation station 400 

shown in Figure 4) may enter into a power option agreement \Vith a grid operator, which may 

provide the grid operator with the option to reduce the amow,t of power that the power source 

generator can deli er to the grid during a defined time interval. For instance, a wind 

generation farm may enter into the power option agreement "ilh 1he grid operator. In 

addition, the remote master control system 262 may also enter into a power option agreement 

"~th the power generation source (e.g., the ,~ind farm) to pro ide a load that can receive 

excess power from lhe pm er generation source \\'hen the grid operator exercises the option 

and lo, ers the amount of power that the power generation source can deliyer lo the grid.. 

Thus. rather than reducing the amount of power produced. the power generation source could 

exercise an option in the agreement \\'1th remote master control system 262 and redirect 

excess power to one or more loads (e.g., a set of computing systems) that could ra11\p up 

power consumprion in response. In such situations, the remote master control system 262 

ma ·be 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 all . 1n addition, the 

power generation source ma) benefit from the power option agreement by directing excess 

power to the load instead oftemporanl halting power production. 

l02531 Figure 12 sho\ s a graph representing power option data based on a PO\ er option 

agreement accorcling to one or more embodiments. The graph 1200 shows po\ er opt1011 

data arranged according lo power 1204 over time 1202. As shown in Figure 12. time 1202 

increases along the X-a.,xis and minimum power thresholds 1204 increase along the Y-a'-:is of 

the graph 1200. In the example embodiment shown in Figure 12. the lime 1202 increases up 

10 a full day (e.g .. 24 hours) in 4 hour increments and the power is shO\ n in MW increasing 

in intervals of - MW. The 24 duration and example minimwn power thre holds can diITer in 

other embodiments. Particularly. these values may depend on the terms set forth within the 

po\ver option agreement. 

[0254J l11e graph line 1206 represents sets of min.imum power thresholds L206A. 1206B. 

1206C U1al are specilied by power option data based on U1e power option agreemenl As 

shown, the graph line 1206 eaxtends the entire24 hour duration. which indicates 1hat the set or 

time intervals associated with minimum power thresholds add up to 24 hours. In other 

examples. the power option agreement may not include a minimum po, er U1reshold during a 

portion of the duration . 
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[0255) ll1e graph line 1206 of the graph 1200 is fm1her used to illustrate power consumption 

levels that one or more loads (e.g., a set of computing systems) operating according lo the 

power option agreement may utilize dwfog the 24 hour duration. Particular!_. the po" er 

quantities above the graph line 1206 represents power levels that the load(s) may consume 

from the power grid during the 24 hour duration that would satisf:. the requirements (i .e., the 

minimum P°' er thresholds 1206A-1 206C) 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 line 1206 represents the amow,t of power that the load 

could be directed to reduce power consumption by per lhe power option agreement. 

[02561 To further illustrate. an initial minimum power threshold 1206A is sho\ :n associated 

wi th the time interval starting at hour O and extending to hour 8. ln particular, the minimum 

power threshold 1206A is set at 5 MW do.ring th.i s time interval , Thus, based on the power 

option data shown in Figure 12. the loads must be able to operate at a target power 

consumption level that is equal to or greater than the 5 MW minimum power Lhreshold 

J206A al all times during the time interval extending from hour Oto hour 8. in order to be 

able to satis~· the power option if it is exercised for that time inten·al. Similarly, the power 

entity could reduce the power consumed by loads by any amOLmt up to 5 MW at any point 

during the time interyaJ from hour O to hour 8 in accordance with the PO\ er option 

agreement. For instance. the power entity could exercise i ts option at any point during this 

1i me interval to reduce the pO\\er consumed by the loads by 3 MW as a way to load balance 

the power grid. In respon e to the power entit. exercising its option. the load may then 

operate using J MW less power and/or another strategy determined by a control s, stem 

factoring additional conditions (e.g., the price or grid power, the revenue that could be 

generated from mining a cryptocurrency, and/or parameters associated \ "th computational 

operations awaiting performance) 

[02571 As further shown in the graph 1200 illustrated in Figure 12, the ne:-.t minimum power 

threshold 1206B is associated with the following time interval. , hich starts at hour 8 and 

extends until hour 16. During this time interval (hour 8 to hour 16), the load(s) may consume 

10 MW or more power since the minimum power threshold 1206B is no" set at JO MW as 

shown on the Y-a-xis of the graph 1200, In light of the power option data. a control system 

may determine and provide a performance strategy to the load (e.g., a set of computing 

sys tems) that includes a po\.ver consumption target that meets or exceeds the minimum povver 

threshold 1206B (i.e .. l O MW). The performance strategy may depend on the pm er option 
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data as \ ell as olber possible conditions, such as the price of grid poweL the availability of 

computing systems. and/or the type of computing operations, etc. In addition. the po""er 

entity could exercise its option to reduce the amount or power consumed by the load by 10 

MW or less as represented b_ the power levels under tlie minimum threshold 1206B that 

extend during the time interval of hour 8 to hour 16. 

10258) TI1e last minimum power threshold I 206C is associated wtth ihe lime interval that 

tarts at hour 16 and extends until hour 24. Similar to the initial minimum power threshold 

J206A associated \\1th the beginning of the graph line 1206, the last minimum power 

threshold 1206 is also set at 5 MW. As such. at any point during this interval (hour 16 to 

hour 24) the loads may consume 5 MW or more to operate in accordance with the power 

option agreement s discussed abo e. by operating at SMW or more. the load enables the 

power con urned from the power grid to be reduced any amount from zero up to 5 MW 

during this lime interval 

(0259] When determining the power consumption strategy for a load, a computiog s_ stem 

(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, 

lhe computing system ma. consider and weigh diITerent conditions in addition to the power 

option data lo determine power consumplfon 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 , iLh 

mining for one or more cryptocurrencies parameters related to the computational operations 

requiring performance (e,g., prioritie , deadJines, status of the queue organizing the 

operations. and/or re\'enue associated , ith completing each computational operation). 

parameters related to the set or computing systems (e.g .. types and availabilities or computing 

systems). and other conditions (e.g .. penalties if a minimum power threshold is not met 

and/or moneLary benefits from operating under a po\\'er option agreement . By weighin~ 

various conditions, the computing system may efficiently manage the set of computing 

systems. including enabling performance of computational operations cost effectively and/or 

ensuring at that computing systems operate al target power consumption levels that one or 

more satis(' power option agreements. 

[02601 Tn some examples, the computing system m.ay decrease the amount or power that a set 

of computing systems consumes from one source and while also increasing the amount of 

po",er that the set consumes from another source. For instance, Lhe computing system ma. 

determine that the price of power grid power is above a th.re hold price that makes 
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computational operations relatively expensive to perfonn using grid pov,;er. As a result. the 

computing system may provide control instructions for the computing systems to 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 

aYoiding using price_· grid power beyond the mini mum amount required per the power option 

data. In -addition, the computing system may instntcl some computing systems to S\ itch to a 

IO\ power mode or temporarily stop until the price or power from the grid decreases. The 

computing s_ stem may instruct one or more computing systems to operate using po\ er from 

another source (e.g .. BTM power and/or stored energy from a battery system) and/or transfer 

one or more computational operations to another set of computing systems (e.g .. a different 

datacenter). 

[0261J When the power option agreement is a fi ·ed duration po,ver option agreement. the 

computing system may receive an indication of nll the minimum power thresholds 1206A­

l 206C aud an indication of the associated time interval altogether and in advance of the 

duration associated with the po,ver option agreement. By pro iding all of the minimum 

power thresholds I 206A- I 206C and the time intervals in advance. the computing system may 

determi11e a performance strategy for the load that can extend across the entfre duration 

Particularly, the comptlting system may factor 1he minimllln power thresholds and associated 

time inteTYals as well as other monitored conditions to determine the performance strategy for 

the total duration. Thi can enable the computing system to accept and assign computational 

operations to computing systems in advance while also using a performance strategy that 

meets the expectations of a power oplion agreement. 

[0262] In some examples, the performance strateg_ determined b the computing s, stem 

may include control instructions for the set of computing systems to execute if a power 

option is exercised. for instance. the perfom1ance strategy ma~· specify different pO\ver 

consumption targets for the computing systems that depend on whet.her a power option is 

exer ised during each time interval . 

[02631 Tn some instances. the computing system may modify the performance strategy when 

one or more conditions change enough to warrant a modification. For instance, the 

computing s_ stem may recei e 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 1hreshold and/or other conditions (e.g., a change in the price of 

pO\\ er). 
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[0264J ln o!her examples, the power option agreement may be a dynamic power option 

agreement. Pruiicularly. the load may be subject to a changing minimum power threshold 

that can vary duri ng a predefined dura1.ion associated ,, ilh the power option agreement. For 

e.xample. a dynamic power option agreement may specif)· that the load is subject to a 

minimum power threshold that may "ary from O MW up to 5 MW during the next 24 hours 

and the particular minimum threshold for each hour may depend on power option data 

received from the PO\ er entity during the prior hour. The dynamic power option agreement 

may further specify the ex pected response time from the load. For instance. the power option 

agreement may indicate that an indication of a new minimum po,"er threshold will be 

provided an hour prior to the start of the mini mum power threshold. The computing system. 

for example, ma_ receive an indication at hour 7 about the increase in the minLmum power 

threshold 1206B starting at hour 8. The indication may or may not) specify the total time 

interval associated with a new min.imw11 power threshold, For instance, the ind.i'cation 

recei ved b_ the computing system may specify that the l O MW minimwn power threshold 

J 2068 extends from hour 8 until hour 16. In other instances, the po\ er option data ma. 

indicate that the computing system should abide by the new minimum pov er threshold until 

receiving further power option data ind.icati11g a change to another ne, minimum power 

lhreshoJd. 

[02651 ln some examples. tbe power option data may arri e at the computing system in an 

unknown order from the power enti t_ with expectations of s, if! power consumption 

adjl.lStments by the load. As a result, the po" er option agreement may require fast ramping or 

the load to meet changes. Ramping may invol ve ramping up or down power consumption as 

well as n1mping operating 1echniques (e.g .. adjusbng frequency or operation mode). 

[02661 Tn some embodiments. the ty pe of power option power agreement may depend on the 

deJive1y and content of power option data provjded to the load (or a control system 

controlling lhe load). For instance. a comput ing 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-du.ration power option agreement. In other 

in tances. the computing system may receive power option data dynamically and adjust 

operations in real -time (or near real-time), For instance, the computing system may recei ea 

series of power option data that each specifies minimum power threshold changes during the 

duration set forth in the dynamic power option agreement. To iJlustrate an example, lhe 

computing system may recei e power option data during hour I that specifies the minimum 

power threshold for hour 2. po" er option data during hour 2 that specifies the minimum 

70 

Case: 23-1922      Document: 32-6     Page: 316     Filed: 12/20/2023



LANCIUM00013288
Appx11302

power threshold for hour 3, and so on across the duration of the dynamic po.,,ver optiort 

agreement. 

(0267) Tn some examples, the minimum power threshold for a time interral may be .t.ero 

during the duration of a power optfon agreement. As such. the load may use any amount ol' 

power from U1e power grid in accordance with the power option agreemenl including no 

pO\\er at all during this time interval. When the price for power is high during this time 

frame. the load may ramp do" n power usage to :,,,ero MW lo avoid paying the high price for 

power while still being in compliance with the pow~r option agreement 

[0268) Figure 13 illustrates a method for implementing control strategies based on a foed­

duration power option agreement, according to one or more embodiments. The method 1300 

serves as an example and may include other steps within other embodiments. A contTol 

system (e.g., the remote master control system 262) may be configured to perform one or 

more steps of the method 1300. As such , the control s_ stem may Lake various forms of a 

computfog system. such as a mobile computing device. a wearable computing deyice, a 

net-v ark of computing systems, etc. 

102691 Al step 1302. the method 130 hwolves monitoring a set of conditions. For instance_ 

a computing system (e.g .. a control system may monitor various conditfons that could impact 

lhe 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 informa1ion obtained 

from one or more external sources. such as one or more datacenters. databases. power 

generation stations. or types of sources. 

[02701 ome e~ample condition include, but are not limited to, the price of grid power. the 

price and a ailabili1y of alternative power options (e.g. BTM power. and/or stored energy )_ 

l)arameters 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 compntat.ionn.l operations), availability of other 

c mputing systems and their associated costs. nnd/or revenue associated with mining a 

cryptocw·rency. ll1e computing system may monitor one or more of the e conditions as well 

as other . 

10271) At step 1304. the method l300 involves receiving power option data based. at least in 

part on a power option agreement. As di scussed above, the computing s_ stem (e.g., a remote 

master control s 'stem) ma ' engage in a power option agreement with a power entity . As a 

result. the computing system may control a load (e.g .. a set of computing systems) in 
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accordance with pmYer thresholds and time intervals received from the power entity based on 

the power optjon agreement. 

[0272) Tn some example . Lhe po,ver option data may speci r, a set or minimum po" er 

thresholds and a set oftim intervals. Bach minimum power threshold in the set of minimum 

power thresholds may be associated with a time interval in 1he sel of time intervals. To 

illustrate an example. the pov,er option data may specify a first minimum power threshold 

associated with a first time interval and a second minimum power threshold associated \\ ith a 

second time interval. with the second time interval subsequent to the first time interval. 

10273) TI1e set of time intervals may add up to the duration represented by the power option 

agrnement. For instance, the total duratfon of the set of time intervals may correspond to a 

1wenty-four hour period (e.g .. the ne~i dav)_ In otber examples. the power option agreement 

may span across a diITereiit duration (e.g .. 12 hours). 

[02741 Al step .1306, the method 1300 in"olves determinmg 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 ma. be 

determined responsive to receiving the power option data In addition. the performance 

slrategy may include a power consumption target for the set of computing systems for each 

lime interval in the set of Lime intervals. ln some e; amples, each power consumption target 

is equal to or greater lhan tbe minimum power threshold associated with each lime interval. 

[02751 As an example, the performance strategy may specify a first power consumption 

target for the set of computing systems ror a lirst 1ime interval such that the first power 

consumption target is equal to or greater than a first minimum power threshold associated 

with lhe first time inten'ru and a second power consumption target for the set for a second 

Lime interval in a similar manner i.e .. the second power consumption target is equal to or 

greater than a second minimum PO\ er threshold). 

102761 ln some examples, the performance strategy may include an sequence for the set of 

computing systems to follow when perf'onning computational operations. The sequence, for 

example. may be based on priorities associated with the computational operations. In 

additio11, the performance strateg_ may include one or more power consumption targets that 

are greater than U1e minimum power thresholds when the price of power from the power grid 

is below a threshold price during the time intervals associated w:iU1 the minimum power 

thresholds. 

[02771 TI1e performance strategy may also involve transferring, delaying, or adjusting one or 

more computational operations performed at the set of computi11g systems. In addition. the 
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performance strategy may involve adjusting operations at the computing systems. For 

instance, one or more computing systems may swi1ch modes (e.g .. operate at a higher 

frequency or switch to a low power mode). 

[02781 In addition. the performance strategy may also specify power consumption targets for 

the set of computing s_ stems to use if the power option is exercised during an interval . This 

way. the computing systems may continue to perform computational operations (or suspend 

perfonnance) based on the power option being exercised. 

[0279] 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 stratero . 

For example. the set of computing systems may operate according to the perfonnance 

strategy lo ensure that tl1e minimum po, er thresholds are met during the defined rime 

inten1als based on the pO\ er option agreement. 

10280) Some examples may further involve receiving subsequent power option data based, at 

least in part. on the po,yer option agreement. The subsequent power option data may specify 

to decrease one or more minimum power thresholds of the set of power thresholds. 

Responsive lo receiYing the subsequent power option data, the perfonnance strategy for the 

set or computing systems may be modified based 011 a combination of al least a portion of the 

subsequent po\\er option data and one or more conditions of the monitored conditions. The 

modified performance strategy ma_ include one or more reduced power consumption largels 

for the set of computing systems . TI1e amount of the reduction in a power consumption target 

may depend linearly with the amount that the corresponding minimum power threshold was 

reduced by. For instance, when a minimum power threshold for a lime interval is reduced 

from IO MW lo 5 MW. the po,ver consumption target for that time interval may be reduced 

from IO MW to 5 MW. fnstructions may be provided to the set of computing systems to 

perform computational operations based on the modified performance strategy . 

10281] Figure 14 illustrates a method for implementing control strategies based on a dynamic 

power option agreemenl according to one or more embodiments. The method 1400 serves as 

an example and may include other steps within other embodiments. Similar lo the method 

1400, a control sy tern (e.g .. the remote master control system 262) may be configured to 

perform one or more steps of the method 1400. A such. the control system ma_ take various 

forms of a computing system, such as a mobile computing device. a wearable computing 

device, a network of computing systems, etc. 
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[0282J Al block 1402, the method 1400 involves monitoring a set of conditions. Similar to 

block 1302 of the method 1300. a computing sys1em may monitor \'arious conditions to 

determine instructions for controlling a set or computing systems. 

[02831 At block 1404. the method 1400 involves receiving first power option data based_ al 

least in part on a po" er option agreement ,vhile monitoring the set of conditions. The first 

power option data may specif: a first minimum power threshold associated \ ith a first time 

111terrnl. For example. the lirst power option data ma_ specify a minimum power threshold 

of IO MW for the nex t hour. which may start in an hour or less. 

[0284] The power option agreement may correspond to a dynamic pol,er option agreement in 

some examples. When managing a load with respect to a dynamic power option agreement, a 

computing system may receive po, er optfon data speciJ}ing changes in minimum power 

thresholds that a load (e.g., the set of computing systems) may be designated to use in the 

near term e.g., the ne::--1. hour), For example, the computing system may receive power 

option data during each hour of the duration specified by a po,yer option agreement that 

indicates a mini mum power threshold for the next hour. 

102851 At block 1406, the method 1400 invol\'es 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 al least one condition. The fusl control instrucUons may be provided responsive to 

recei\'ing the first power optfon data. 

[02861 TI1e first control instructions may include a fir I pO\\.er consumption target for the set 

of computing s_ stems for the first time interval ParlicuJarl) , the first power consumption 

target may be equal to or greater than the first minimu.m power threshold as ociated \\ 'th the 

first lime interval . For example. the first power consumption target may be greater than the 

lirst minimum pov,er thre hold when a cost of power from the power grid is belo,-.. a 

threshold price during the first time interval. In other instances. the first power consumption 

target may be equal lo the first minirmim pO\ er threshold \ hen the cost of power from the 

power grid is greater than the threshold price. 

[02871 ln ome examples. control instructions ma specify a sequence for the computing 

systems to follow , hen performing computational operations. The sequence may be based 

on priorities associated with each computational operation. 

[0288] The first control instructions may be determined based on a combination of the first 

power option data, the price of power from the power grid, and parameters associated \\ith 

computational operations lo be performed at the set of computing systems. 
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[0289J 1n some examples, the first control instructions may involve ramping up or down 

po\, er consumption al the set of computing systems. The power conswnption ma · be 

ramped up or down based on the first mmunum. power threshold ru1d one or more other 

conditions (e.g .. the price of power). 

[0290) At block 1408, the method 1400 involves receiving second power option data based. 

at least in pa11. on the power option agreement while monitoring the set of conditions. The 

computing system ma · receive the second pmver option data subsequent to recei\'ing the first 

power option data. The second power option data may speci(v a second minimwn power 

tl1reshold associated ,vith a second time inter\'al . For example. the second minimum po,,er 

threshold may be 7 MW over the duration of the upcoming hour. In other examples. the 

second rninimwn po\\er Jhreshold ma. differ as shown in Figures 12. 

[0291J 1n some .instances. the computing system may receive the second power oplion data 

during the first 1ime inten al such that t11e second time interval ornrlaps the first time interval , 

For instauce, the computing system may recei e the second po,yer option data to enable real­

time adjustments to be made to the power consumed at the set of computing systems. 

10292] Al block 1410. the method 1400 involves providing second control instructions for 

the set of computing systems ba ed on a combination of at least a portion of the second 

power option data and at least 011e condition. The second control instructions may be 

provided responsive to receiving the second power option data. The second control 

instructions may specify a econd po, er consumption target for the set or computing systems 

for the second time inten-al . Th.e second power consumption target may equal to or greater 

than the second minimum po\\er threshold associated with the second time interYal , 

[0293) Jn some examples. the computing system may pro ide a request to a QSE to 

determine the power option agreement. A such, the computing sy tern may receive power 

option data (e.g., the first and second power option data) in response to providing the request 

to theQ E. 

[0294] The computing system may monitor the price of power from the power grid, and the 

global mining hash rate and a price for a cryptocurrency (e.g. , Bitcoin), among other 

conditions. The computing system may determine control instructions (e.g .. the first and/or 

second control instructions) based on u combination of power option data. the price of power 

from the power grid, ru,d the global mining hash rate and the price for the cryptocurrenc_ . 

For instance, the computing system may cause one or more computing systems (e.g .. a subset 

of computing systems) to perform mining operations for the cryplocurrency when the price of 
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power from the power grid is equal lo or less than a revenue obtained by perfomting the 

mining operations for the cryplocurrency. 

[0295) Advantages of one or more embodiments of the present in ventwn may include one or 

more of the- following: 

[0296) One or more embodiments of the present invention provides a green solution to t"o 

prominent problems: the exponential increase in power required for growing blockchain 

operations and the unutilized and t_ pically wasted energy generated from renewable energ_ 

sources. 

[0297] One or more embodiments of the prese.nt in,•ention allows for the rapid deployment of 

mobile datacenters to local stations. The mobile datacenters may be deployed on site. near the 

source of power g.eneration. and receive low cost or unutilized power behind-the-meter when 

it is available. 

J0298) One or more embodiments of the present inven!ion prod de the use of a queue system 

to organi7.e computational operations and enable efficient distributi on of the computational 

operations across multiple datacenters. 

10299) One or more embodiments of the present invention enable datacenters to access and 

obtain computational operations organjzed by a queue system. 

103001 One or more embodiments of the present invention allows for the power deli\1ery to 

the datacenter to be modulated based on conditions or an operatjonal directive received from 

the local station or the grid operator. 

J0301J One or more embodiments of the present invention ma) dynamcally adjust po,,er 

consumption by ramping-up. ramping-down. or adjusting the power consumption of one or 

more computing systems within the flexible datacenter. 

[0302] One or more embodiments of the present invention may be powered by behind-the­

meter po\\'er that is free from transmjss.ion ru1d distribution costs. As such. the llex.ible 

dalacenter may perform computational operations such as cListributed computing processes_ 

,,~th little to no energ_ cost. 

[0303) One or more embodiments of the presen! in ention provides a number of benefits lo 

U1e hosting local station. The local station may use the flexible datacenter to adjust a load. 

provide a power factor correction, lo offload power. or operate in a manner that invokes a 

production tax: credit and/oT generates incremental revenue. 

[0304] One or more embodiments of the present invention allows for continued shunting of 

behind-the-meter power into a s1orage solution "hen a ne ·ible datacenter cannot fully utili~e 

excess generated berund-the-meter power. 
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[03051 One or more embodimenis of the present invention allows for continued use of stored 

behind-111e-meter power when a nexible datacenter can be operational but there is not an 

excess or generated behind-the-meter PO\ er. 

(03061 One or more embodiments of the present invention allows ror management and 

distribution or computational operations at computing systems across a neet of data.centers 

such that the performance or the computaiional operations take advantages of increased 

eflicienc • and decreased costs. 

(03071 1l will also be recognized by the skilled worker that. in addition to improved 

efflciencies in controlling power delivery from intermittent generation sources_ such as wind 

fartns and solar panel arrays, to regulated power grids. the invention provides more 

economically efficient control and stability of such power grids in the implemeniation ofthe 

technical features as set forth herein. 

[03081 While the present invention has been described wi th respect 10 the abo\e-noted 

embodiments, those skilled in the art. having the benefit of this disclosure, ,,ill recognize that 

other embodiments ma 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. 
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CLAIM 

W11at is claimed is: 

A system comprising: 

a set of computing systems, wherein the set of computing systems is configured lo 

perform computational operations using power from a power grid: and 

a control sys tem configured to: 

monitor a set of conditions: 

"hile monitoring the set of conditions. receive first power option data based. 

at least in part. on a power optjon agreement. wherein the first power option data 

specify a first minimum powerthreshold associated with a first time interval : 

responsive lo recei ing the first pm,·er option data, 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 oflhe set of 

conditions, wherein the first control instructions comprises a first power consumption 

target for the set of computing systems for the first ti me int en al . and , herein the r, rst 

power consumption target is equal to or greater than the first minimum po\\'er 

threshold associated with the first time interval : 

,\hile monitoring the set of conditions. receive second power option data 

based. al least in part, on the power option agreement, wherein the second po" er 

option data speci(v a second minimum power threshold associated with a second lime 

mterval ; an<l 

responsive to recei ing the second PO\\-er option data. pro,·ide econd control 

instructions for the set of computing systems based on a combination of at least ::i 

porlion of the second powerdala and at least one condition of the set of conditions. 
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data. 

wherein the second control instmctions comprises a second PO\ er consumption targel 

for the set of computing systems for the second time in terval , and wherein the econd 

pm er consumption target is equal to or greater than the second minimum power 

threshold associated wi1h the second time interval . 

2. The system of claim 1, wherein the control system is configured to: 

receive the second power option data subsequent to receiving the first power option 

J _ The system of claim 2, wherem the first time interval corresponds to a first 

hour and the second time interval corresponds to a second hour, and 

vherein I.he second hour is subsequent to the lirst hour. 

4. 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 

a plurality of parameters associated with one or more computational operations to be 

performed at the set of computing systems. 

The system of claim 4. wherein the control system is configured to: 

detennine H1e first control inslrnctions for the set of computing systems based on a 

combination of a1 leasl the portion of the first power option data the price of power from the 

PO\ er grid, and the plural it · or parameters associated with the one or more computational 

operations. 
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6. The system of claim-, wherein the ftrsl control instructions specify an order 

for the set of computing systems lo folio\\ when performing the one or more computational 

operations. wherein the order is based on respective priorities associated with the one or more 

computational operation , 

7, The system of claim L wherein the firsl power consumpllon target is greater 

lhan the first minimum power threshold when a cost of power from the power grid is below a 

threshold price during the first time [nterval . 

8. The . stem of c.lairn .I , wherem tbe first po\ er consumption target IS equal IO 

lhe first minimum power threshold when a cost of power from the po\\·er grid is above a 

threshold price during lhe first lime interval. 

9. The system of claim 1, ,vherein the control system is a remote master control 

system positioned remotely from the set of computing systems. 

The system of claim I. wherein the control system is a mobile computing 

device. 

I L The system of claim I, wherein the control system is further configured Lo: 

provide a request to a qualified scheduling en Lily (QS ) lo determine the po\\er 

option agreement: and 

receive first po" er option data in response to pro, iding the request to the QSE. 
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12_ The system of claim 1, wherein the set of conditions monitored by the control 

. ·stem further comprise: 

a price of pm er from the power grid: and 

a global mining hash rate and a price for a cryptocurrency; and 

wherein lhe control system is configured lo : 

determi11e the second control instructions for the set of computmg S) stems based on a 

combination of at the portion of the second poi -er option data. the price of power from the 

power grid. and the global mining hash rate and the price for the cryptocmrency. 

wherein the econd control instructions specify for at least a ubset of the set of 

computing systems 10 perform mining operations fm the cryptocurrenc)' when the price of 

power from the power grid is equal to or less than a revenue obtained by performing the 

mining operations for U1e cryptocurrency . 

1 . The system of claim I, wherein the control system is further configurea to: 

receive the second power option data during the first time interval such that the 

second ti111e interval overlaps the first lime interw1I. 

14. A method comprising: 

monitoring. at a computing system. n set of conditions: 

1 hile moni taring the set of conditions. receiving first power option data based_ at 

least in pa1i, on a power option agTeement. wherein the ii rst power option data specify a first 

minimum power threshold associated with a first time interval: 

responsive to recei ving the first PO\ er option data. providing first control i_n !ructions 

for a set of computing systents based on a combination of at least a por1fon of the (j rst power 

oplion data and at least one condition of the sel of condilions. wherein the first contra 
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instructions comprises a first power consumption target for tbe set of computing systems for 

the first time interval, and wherein the first pm,ver consumption target is equal to or greater 

than the first mir1imum power lhreshold associated ,vith the first time inten'al : 

\vhile monitoring the set or conrutions, recei\'ing second power option data based. at 

least in part, on the power option agreement. wherein the second power option data specify a 

second minimmn power threshold associa1ed with a second time inten-al: and 

responsive to receiving the second power option data, providing second control 

instructions for the set of computing s_ stems based on a combination of at least a portion of 

the second power data and at least one condition or the set of conditions, ,vherein the second 

control instructions comprises a second power conslllllption target for the set of computing 

/Stems for the second time interval, and wherein the second power consumption target is 

equal to or greater than the second minimum power threshold associated with the second time 

interval. 

The method of claim 14. \ herein monitoring the set of conditions omprises: 

monitoring: (i) a price of power from a power grid , (ii) a plurality of parameters 

associated with a set of computational operations to be perfonned at U1e set of computing 

~ystems. and (iii) a plural it • of parameters associated with the set or computing s •stems. 

I 6. The method of claim 15. \\1herein providing first control instruction for the set 

f computing systems based on the conibination or at least the portion of the first power 

option data and at least one condition of Lhe set of conditions comprises: 

pro, iding first control instructions based on a weighted combination ol' the first power 

option data, the price of power from the power grid, lhe plurality of parameters associated 
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with the set of computational operations. and the plurality of parameters associated wi1h the 

set of computing s. terns. 

17. The method of claim 16, wherein providing the first comrol instructions based 

on the weighted combination comprises: 

proYidi.ng the first control instrucUons such that the set of computing systems ramp up 

po"er consumption when the price of power from the power grid is below a threshold price. 

IX. The method of claim J 7. further comprising: 

d lecling an increase in the price of power from the po\, r grid such that the price of 

power from the power grid is above a threshold price; and 

, herein providing second control instructions for the set of computing systems based 

on 1he combination of at least the portion of the second power data and at least one condition 

of the set of conditions comprises : 

providiJ,g the second control instructions such that the second power consump11 n 

target 1s equal 10 the second minimum power threshold during the second time interval. 

I' , The method of claim 14, wherein receiving second power option data based. at 

least in part, on the power option agreement comprises 

receiving the second power option data during the first time interval; and 

wherei11 providing second on1rol lns tructions for the set of computing system 

compnses; 

pro iding the second control instructions for the sel of computing systems prior lo an 

end of the lirsl time interval. 
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20. A non-transitory computer readable medium having stored therein instructions 

executable by one or more processors lo cause a computing system lo perform functions 

comprising: 

monitoring a set of conditions: 

" 'hile monitoring the set of conditions. recefring first power option data based. at 

least in part. on a pov.er option agreemenl wherein the first pm-,er option data specify a first 

minimum power threshold associated ,,ith a first time interval . 

responsive to receiving the first power opiion data providing fir t 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 of the set of conditions. wherein the first control 

instructions comprises a first pov er consumption target for the set of computing systems for 

the first time interval. and \\herein the first power consumption target is equal to or greater 

than the first minimum power threshold associated ,,~th the first time interval: 

while monitoring the set of conditions, recei\'ing second power option data based, al 

least in part, on the power option agreement. wherein the second power option data specif)· a 

second minimum power threshold associated \\1th a second lime interval: and 

responsive to receiving the second pO\\ er 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, wherein the second 

control instructions comprises a second power consumption target for the set of computing 

systems for the second time interval, and wherein the second power consumption large! is 

equal to or greater than the second minimum power threshold associated with the second time 

iruenal . 
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21 . A system comprising: 

a set of computing systems, ·wherein the set of computing systems 1s configured to 

perform computational operations using power from a power grid~ 

a control system configured to: 

monitor a set of conditions: 

receive power option data based. at least in part. on a power optJon agreement. 

, herein the power option data s-peci fy: i) a set or minimum power thresholds. and {li 

a set of time intervals. \\·herein each mini mum power threshold in the set of minimum 

power thre holds is associated wilh a time interval m the set oftime intervals; 

responsi,1e to receiving the power option data. determine a performance 

strategy for the set of computing systems based on a combination of at least a portion 

of the po\: er option data and at least one condition in the set or conditions. wherein 

the perform::u,ce strategy comprises a power consumption t:1rgel for the set of 

computing systems for each rime interval in the set of time inten1als, ,,vherein each 

po, er consumption target is equal to or greater than the minimum po, er threshold 

associated with each time inter al; and 

pro ride instructions to the set of computing sys1ems to perfonn one or more 

compul 1lional operations based on the performance strategy , 

2.2, The system of claim 2.L wherein lhe control system is configured to monitor 

U1e set of conditions comprising: 

a price of po" er from the power grid; and 

a plurality of parameters associated ·with one or more computational operations to be 

performed at the set of computing sys tems. 
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_3 _ The sy tern of claim -2. wherein 'lhe control system 1s conligured lo: 

determine the performance strategy for the set of computing systems bnsed on a 

combination of at least the portion option data, the price of po" er from the power grid. and 

tbe plurality of parameters associated with the one or more computational operations. 

24. The system of claim 23, wherein the performance stTategy further comprises: 

an order for the set of computjng systems to follO\v when perfom1.1ng the one or more 

comr,ululional operations. ~ herein the order is based oo respective priorities associated "\-Vilb 

U1e one or more computational operations. 

25. The sys tem of claim 24, wherein the performance strategy further comprises: 

ot least one power consumption target that is greater th:m a minimum power threshold 

when the price of power from the pmrnr grid is below a threshold price during the time 

mterval associated with the minimum power thresho1d 

2 1 The system of claim 2 L wherein the control system is further configured to: 

receive subsequent power option data based. al least in part. on the pm er option 

a_greemen l. 

, herein the subsequent power option data specif) to decrease one or more minimum 

power thresholds of the sel of minimum power thresholds . 

27. The :,-stem of claim 26, wherein the control s~1stem is further configured to: 
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responsive to receiYing the subsequent power option data. modify the performance 

lrategy for the set of computing systems based on a combination of al least the portion of the 

subsequent power option data and at le:ist one condition in the set of conditions, 

,\herein the modified performance strategy comprises one or mo-re reduced po",,er 

consumption targets for the set of computing systems. 

28. The system of claim 27, wherein the control system is further configured lo'. 

pro ide instructions lo the set of computing systems 10 perform the one or more 

compututional operations based on the modified performance strategy. 

zc The system of claim 21 , wherein the control system is a remote master control 

system positioned remote! • from the set of computing systems 

30. The system of claim 2L wherem the control system 1s a mobile compuung 

device. 

31 The system of claim 21 , ,,~1erein the control system is configured to receive 

the power option data" hile monitoring the set of conditions. 

... The system of claim 21. wherein the control system is further configured to: 

provide a request to a qualified schedLtling entity (QSE) lo determine the power 

option agreement: and 

receive po\.ver option data in response lo providing the request to the QSE. 
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... 3. The system of claim 21. wherein lhe power option data specif)·: (i) a first 

minimum power threshold associa1ed \ 1th a first 1ime inter al in the set of time intervals, and 

(ii) a second minimwn power threshold associated with a second time interrnl in the set of 

lime intervals, 

wherein lhe second time interval is subsequent to the first time interval. 

3-i. The system of claim 33, wherein the control system is configured to: 

detennine U1e perfom1ance strategy for the set of computing sy terns such that the 

performance strategy comprise : 

a first power consumption target for the et of computmg s~ stems or the first tim 

iJ\len 'al, wherein the first power consumption target is equal to or greater than the firs[ 

minimum power threshold: and 

a second power consumption target for the set of computing sys tems for the second 

titne interval, wherein the second powerconsumption target is equal to or greater than the 

second minimum power threshold. 

3 The system of claim 21. wherein a total duration of the set of time 'intervals 

corresponds to a twenl ·-four hour period. 

J(i_ TI,e ystem of claim 21. wherein the set of conditions monitored by the control 

ystem forther comprise: 

a price of power from the power grid: and 

a global mining hash rate and a price ror a cryptocurrencv: and 

wherein the control S)' tem is conl1,gured to , 
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delermine1he perfomrnnce strntegy for the set of computing systems based on a 

combination of at the portion of the power op lion data, the price of power from the power 

grid. the global mining hash rate and the price for the ci:yptocurrency, 

,\herein the performance strategy specifies for at least a subset of the set of computing 

:stems to perfonn mining operations for the cryptocurrency when the price of power from 

the power grid is equal to or less than a revenue obtained by performing 1he mining 

operations for the cryptocurrency . 

3 7. A method comprising; 

monitoring by a computing sys1em. a set of cond.Jt10ns; 

receiving, at the computjng system, power option data based. al least in part, on a 

po\\er oplion agreement, wherein the power option data specify : (i) a set of minimum power 

thresholds. and ii) a set of time intervals, wherein each minimum power threshold in the set 

of minimum powerthresholds is associated with a lime interval in the set of rime intervals: 

responsi\'e to recei\'ing the power option data, determining a performance strategy for 

a set of comput111g s_ stems based on a combination of at least a portion of the power option 

data and at least one condition in the sel of conditions, wherein the performance strategy 

comprises a power consumption 1argel ror the set or computing systems for each time interval 

in the set of time intervals, wherein each power conswnption target is equal to or _greater than 

tl,e minimum po"er threshold associated wi th each time intenal; and 

providing instrncti011s to the se'l of computing systems lo perform one or more 

computational operations based on the performance strategy . 

31( The method of claim 37, wherein detemuning the perfonnance strategy for the 

el of computing systems comprises : 
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identifying information about the set of computing systems; and 

determining the performance strmegy to further corupri e instructions for al least a 

ubset of the set of computing s ·stems io operate al an 'increased frequency based on a 

combination of al least the portion of the power option da a and the information abotit the set 

of computing systems. 

39. The method of claim 37_ further comprising: 

receiving subsequent power option data based, at least in part, on the power option 

agreement, , herein tile subsequent power option data specif: to decrease one or more 

minimum power thresholds of the set ofmini.Jmun power thresholds; 

responsi,·e to receiying the subsequent po\ver option data. modifying the performance 

s trategy for the set of computing s. •sterns based on a combinnLion of at least the portion of the 

ubsequent power option data and at least one condition in the set of conditi ns, wherein the 

modified performance strategy comprises one or more reduced power consumption targets 

for the set of computing systems: and 

proYiding instructions to U1e set of computing systems to perform the one or more 

computational operations based on U1e modified performance strategy. 

40 A non-transitory computer readable medium having stored therein instructions 

executable by one or more processors to cause a computing system to perform ftmctions 

comprising: 

monitoring a set of conditions: 

receiving power option data based, at least in part, on a po" er option agreement, 

\\ herein the power option data specify : (i) a set or minimum power thresholds. and (ii) a set 
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of time intervals, wherein each minimum power threshold in the set of minimum power 

lhresl1olds is associated ·with a time interval in the set of time intervals: 

responsive to receiving the pm"er option data, determining 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 sel of conditions, wherein the performance strategy 

comprises a power consumption target for the set of computing systems for each time i.nten'al 

in the set of ti me intervals. \\ herein each power consumption target is equal to or greater than 

llte minimum power threshold associated with each lime interval: and 

providing instructions to the set of computing sy ·terns to perform one or more 

computational operations based on the performance strategy 

9 1 
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BSTRACT 

faamples relate to adjusting load power consumption based on a power option 

agreement. A computing sy tern may receive power option data lhal is based on a power 

option agreement and specif)· minimum power thresholds associated v ith time inten·als. The 

computing system may determine a performance strategy for a load (e.g .. set of computin.,, 

systems based on a combination of the pm, er option data and one or more monitored 

conditions. The performance strategy may specify a po\ er consumption target for lhe load 

for each time interval sucb that each power consumption target is equal to or greater than the 

minimum power threshold as ociated ,. ith each lime interval. The computing system may 

pro ide instructions the set of compuLing s stems to perform one or more computational 

operations based on the performance strategy, 
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16, 2013, will be examined under the first inventor to file provisions of the AIA. 

EFS Web 2.2.13 

Case: 23-1922      Document: 32-6     Page: 357     Filed: 12/20/2023



LANCIUM00013329
Appx11343

PTO/AIA/14 (02-18) 
Approved for use through 11/30/2020. 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 contains a valid 0MB control number. 

19-2070-PRO Attorney Docket Number 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention I Methods and Systems for Adjusting Power Consumption based on a Power Option Agreement 

Authorization or Opt-Out of Authorization to Permit Access: 

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written 
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see 
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant 
application (see paragraph B in subsection 1 below). 

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the 
authorization by checking the corresponding box A or B or both in subsection 2 below. 

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an 
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind 
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate. 

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s) 

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the 
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office 
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People's Republic of 
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office 
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign 
application claiming priority to the instant patent application is filed , access to: (1) the instant patent application-as-filed 
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the 
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h) 
(1 ). 

B. Search Results from U.S. Application to EPO - Unless box Bin subsection 2 (opt-out of authorization) is checked, 
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search 
results from the instant patent application when a European patent application claiming priority to the instant patent 
application is filed. See 37 CFR 1.14(h)(2). 

The applicant is reminded that the EPO's Rule 141 (1) EPC (European Patent Convention) requires applicants to submit a 
copy of search results from the instant application without delay in a European patent application that claims priority to 
the instant application. 

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s) 

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant 
D application-as-filed . If this box is checked, the USPTO will not be providing a participating foreign IP office with 

any documents and information identified in subsection 1A above. 

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent 
D application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant 

application. 

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the 
application in accordance with 37 CFR 1.14. 
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PTO/AIA/14 (02-18) 
Approved for use through 11/30/2020. 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 contains a valid 0MB control number. 

Attorney Docket Number 19-2070-PRO 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention I Methods and Systems for Adjusting Power Consumption based on a Power Option Agreement 

Applicant Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Tille 37 of CFR 
to have an assignment recorded by the Office. 

Applicant 11 I Remove I 
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

I Clear I 

• Assignee 
I 

Legal Representative under 35 U.S.C. 117 
I 

Joint Inventor 

Person to whom the inventor is obligated to assign. I Person who shows sufficient proprietary interest 

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is: 

H 
Name of the Deceased or Legally Incapacitated Inventor: I 

If the Applicant is an Organization check here. ~ 
Organization Name I ~ancium LLC 

Mailing Address Information For Applicant: 

Address 1 5006 Thomas Road 

Address 2 

City -louston State/Province rrx 
Country I 1-Js Postal Code 177041 

Phone Number Fax Number 

Email Address 

Additional Applicant Data may be generated within this form by selecting the Add button . I Add I 

Assignee Information including Non-Applicant Assignee Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 
37 of CFR to have an assignment recorded by the Office. 
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PTO/AIA/14 (02-18) 
Approved for use through 11/30/2020. 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 contains a valid 0MB control number. 

Attorney Docket Number 19-2070-PRO 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention I Methods and Systems for Adjusting Power Consumption based on a Power Option Agreement 

Assignee ~ 
Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent 
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application 
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the 
patent application publication. 

I Remove I 
If the Assignee or Non-Applicant Assignee is an Organization check here. □ 

Prefix Given Name Middle Name Family Name Suffix 

I B I I I I B 
Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 

Address 2 

City 11 State/Province 

Countryi 11 Postal Code 

Phone Number Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 
selecting the Add button. I Add I 

Signature: Remove 

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application 
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in 
subsection 2 of the "Authorization or Opt-Out of Authorization to Permit Access" section, then this form must 
also be signed in accordance with 37 CFR 1.14(c). 

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic 
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a 
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given 
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants. 

See 37 CFR 1.4(d) for the manner of making signatures and certifications. 

Signature VAlexander D. Georges/ Date (YYYY-MM-DD) ~019-10-28 

First Name ~lexander D. I Last Name I peorges Registration Number 170534 

Additional Signature may be generated within this form by selecting the Add button. I Add I 
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PTO/AIA/14 (02-18) 
Approved for use through 11/30/2020. 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 contains a valid 0MB control number. 

Attorney Docket Number 19-2070-PRO 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention I Methods and Systems for Adjusting Power Consumption based on a Power Option Agreement 

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit 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 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet 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. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent 
application or patent. Accordingly, pursuant to the requlrement5 of the Act, please be advised that (1) the general authority for the collection of this information 
is 35 U.S.C 2(b)(2); (2) furnishing of the information solicited Is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and 
Trademark Office is to process ancl/or e X:amine your subniission related lo a patent application or patent If you do not furnish the requested infonnation, the U.S. 
Patent and Trademark Office may not be able to process and/or examine your submfss,on, which may result in termination of proceedings or abandonment of 
the application or expiration of the patent. 

l"he information provided by you in this form will be subject to the following routine uses: 

The lnformation on this form will be treated confidentially to the extent allowed under the Freedom oflnformatlon Act (S U.S.C, 552) and the Privacy 
Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to dere1mine whether the Freedom of 
Information Act requires disclosure of these records. 

2. A rec:ord from this system of records may be disclosed, as a routine ust,, in the tourse of pr..,senting evidenc.e to a court, magistrate. or administrative 
rribuna~ Including ttlsclosures to opposing counsel in the course of settlement negotiatiom. 

3 A rec:ord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom 
the record pertains. when the Individual has requested assistance from the Member with respect to the subject matter oflhe record. 

4.. A record in this ,ystem of records may be disclosed, .is a routine use, to ii contractor of the Agency having need for the information in order to perform 
a c;ontratt. Recipients ofinformation shall be required to ~omply with the requirements ofthe Privacy Act of 1974, as amended, pursuant to S U.S.C. 
SS2a(m). 

s. A record related toan International Appllcatlon filed under the Patent Cooperation Treaty in this system of records may be disdosed, as a routine use. 
to the International Bureau of the World Intellectual Property Orgar1lzation, pursuant to the Patent Cooperation Treaty. 

6. A record in this syttem of records may be disclosed, as a routine use, to another federal agency for purposes of National Securlty review (35 U,S,C. 181) 
and for review pursuant to the Atomic Energy Act{42 U5.C. 218(c)). 

7, A record from !his system of records may be dlsdosed, as a routine use, to the Administrato1, General Serv ces, or hl,s/her designee, during an 
inspection of records conducted by GSA as part of that agency's ,esporoslblllty to rec.om mend improvernerots In records management practices and 
prograrns, under 11uthority of 44 U5.C. 2904 and 2906. Such disclosure shall be made in accrnd11nce with the GSA regulations governil'lg inspection of 
records for this purpose. and any other (elevapt (Le., GSA or Conlmercel directive. Such dlsdosure shall r,or be used to make determiriations about 
individuals. 

a. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U,S,C. 
122(b) or issoance of a patent pursuantto35 U.S,C. 151 . Further, a record may be disclosed, subjectlolhe limitations of 3? CFR 1,14, asa routine use, 
to the public if the recoid was filed in an application which became abandoned or in which the proceedings were terminated and which application is 
re1erenced by either a published application, an application open to public Inspections or an Issued patent. 

9, A record from this system of records may be disclosed, as a routine use, to a Federal, State, or loeol law enrorcement agency, if the US PTO becomes 
aware of a violation or potential violation of law or regulation. 
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Doc Code: TR.PROV 
Document Description: Provisional Cover Sheet (S816) 

PTOISB/16 [11--08) 
Approved roruse through 05/31/2015, 0MB 0651-0032 

U.S. Patent and Trademark Offica: U.S. DEPARTMENT OF COMMERCE 
Under the Pai:,e,work Re<luclion Act 011995, no persons are requ111!() lo respond to a collection of information unle-ss II nlsplays a valid 0MB control number 

Provisional Application for Patent Cover Sheet 
This is a request for filing a PROVISIONAL APPLICATION FOR PATENT under 37 CFR 1.53(c) 

lnventor(s) 

Inventor 1 I Remove I 
Given Name Middle Name Family Name City State Country i 

Eichael I~- I EcNamara I E ewport Beach I ~A I ~s I 
Inventor 2 I Remove I 
Given Name Middle Name Famil,Y Name City State Country i 

Eaymond I e- I Eline Jr. ) Eouston IE I ~s I 
All Inventors Must Be Listed - Additional Inventor Information blocks may be I Add I generated within this form by selecting the Add button . 

Title of Invention r;:~
1
moas ana ~yscems 10r nuJusung t"ower '--OnsumpcIon oasea on a t"ower 
tion Aareement I 

Attorney Docket Number (if applicable) 119~2070-PRO I 
Correspondence Address 

Direct all correspondence to (select one): 

@ The address corresponding to Customer Number 0 Firm or Individual Name 

Customer Number 
~0306 

The invention was made by an agency of the United States Government or under a contract with an agency of the United 
States Government. 

• No . 

Yes, the invention was ma.de by an agency of the United States Government. The U.S. Government agency name is: 

Yes, the invention was under a contract with an agency of the United States Government. T!,e name of the U.S. 
Government agency and Government contract number are: 
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Doc Code: TR.PROV 
Document Description; Provisional Cover Sheet (S816) 

PTOISB/16 [11-08) 
Approved roruse lhraugf, 05/31/2015, 0MB 0651-0032 

U.S. Patent and Trademark Office: U.S . DEPARTMENT OF'COMMERCE 
Under the f'apecwork Reduclior, Act of 1995, no pe"'ons are requ1n,d lo respond to a colleotion of information 1.siless It nlsptays a valid 0MB control number 

Entity Status 
Applicant asserts small entity status under 37 CFR 1.27 or applicant certifies micro entity status undec 37 CFR 1..29 

@ Apphcant asserts srnall entity status under~, CFK Lu 

0 Applicant certifies micro entity status under 37 CFR 1.29. Applicant must attach form PTO/SB/1 SA or B or equivalent. 

0 No 

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 PT0-2038 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, pebtioners/app'licants should consider redacting such personal information from the documents before 
submitting them to 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 CFR1 .14)_ Checks and credit 
card authorization forms PT0-2038 submitted for payment purposes are not retained in the application file and therefore are 
not publicly available. 

Signature 

Please see 37 CFR 1.4(d) for the form cf the signature. 

Signature (Alexander D. Georges/ I Dale (YYYY-MM-DD) ~019-10-28 I 
First Name E lexander D. I Last Name 

Eeorges I Registration Number 
~0534 I (If appropriate) 

This GOllection of information is required by 37 CFR. 1.51 . The information is required to obtain or retain a benel'it by the publtc. 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 8 hours 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 amoun1 of time you require to complete this form and/or 
suggestions for reducing this burden , should be sent to the Chief lnlormafion 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. This 
form can only be used when in conjunction with EFS-Web. It this form is mailed to the USPTO, ii may cause delays in handring 
lhe provisional application. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93.579) requires that you be gi,ven certain information in connection with your submission of 
the attached form related to a patent appl ication or paten. Accordingly, pursuant to the requirements of the Act, p·lease be 
advised that : (1 ) the general authority for the collection of this information is 35 U.S.C_ 2(b)(2); (2) furn ishing of the 
information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and 
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not 
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your 
submission , which may result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to 1he extent allowed under the Freedom of Information 
Act (5 U.S .C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records rnay be disclosed to the 
Department of Justice to determine whether disclosure of these records is required by the Freedom of Information 
Act. 

2. A record from this system of records may be disclosed, as a routine use , in the course of presenting evidence to 
a court, magistrate, or admin istrative tribunal , including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record . 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need 
for the information in order to perform a contract" Recipients of information shall be required to comply with the 
requfrements of the Privacy Act of 1974, as amended , pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this syslem of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6 . A record in this system of records may be disclosed , as a routine use, to a n other federal agency for purposes 
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, 
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C_ 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for thrs 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151 . Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an 
application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspection or an 
issued patent 

9_ A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation . 
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Electronic Patent Application Fee Transmittal 

Application Number: 

Filing Date: 

Tl tie of Invention: 
Mel hods and Systems for Adjusting Power Consumption based on a Power 
Op•tion Agreement 

First Named lnventot/Applicant Name: Michael T McNamara 

Filer: Alexander D. Georges 

Attorney Docket Number: 19-2070-PRO 

Filed as Small Entity 

Filing Fees for Provisional 

Description Fee Code Quantity Amount 
Sub-Totalin 

USO($) 

Basic Filing: 

PROVISIONAL AP PUCA , ION FILING FEE 2005 1 140 1110 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent•Appeals-and-lnterferenc.e: 

Post-Allowance-and-Post-Issuance: 
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Description Fee Code Qua11tlty Amount 
Sub-Total in 

USO($) 

Extens on-of-nme: 

Miscellaneous: 

Total in USO{$) 140 
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Electronic Acknowledgement Rece1ipt 

EFSID: 37585511 

Application Number: 62927119 

International Application Number: 

Confirmation Numben ',934 

Title of lovention: 
Methods and Systems for Adjusting Power Consumption based on a Powe1 
Option Agreement 

First Named Inventor/Applicant Name! Michael T. McNamara 

Customer Number: 20306 

Filer: AleKander D. Georges 

Filer Authorized By: 

Attorney Docket Number: 19·2070-PRO 

Receipt Date: 28-OCl ·2019 

Filing Date: 

Time Stamp: 23:39:01 

Application Type: Provisional 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received 1n RAM $140 

RAM confirmation Number E20190RN39298311 

Deposit Account 132490 

Authorized User Alexander Georges 

The Director of the USPTO is hereby author1zed to charge indicated fees and credit any overpayment as follows: 

37 CFR 1.16 (National applicat1on filing, search, and examination fees) 

37 CFR 1.17 (Patent application and reexarninatron processing fees) 
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37 CFR 1.19 (DoqJment supply fees) 

37 C'FR 1.20 (Post Issuance fees) 

37 CFR 1.21 (MlscellanemJs fees and charges) 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip fifappl,) 

456S93 

I 19-2070-PRO_Specificatlon .pdf ye; 92 
t,m;,e.S(:&..L,7' .. ..WW!b lt,tt}h1l110U,~lM.)(". 

"" 

Multipart Description/PDF files in .zip description 

Document Description Start End 

SpeciAcatio11 1 77 

Claims 78 91 

Abstract 92 92 

Warniogs: 

Information: 

663910 

2 
Drawings·on ly black and white l\ne 

19·2070·PRO_Figures.pdf no 16 
drawings 

1~.61175td~llr"7l9tilfiutl~l~i.Ofri;.o 

Warnings: 

Information: 

1256294 

3 Application Data Sheet 19-2070-PRO_ADS.pdf no 8 
01\IOA.,,711«-l"O><><IUDdl»lY 

.,. ,;, 

Warnings: 

Information: 

1~77413 
19--2070--

4 Provisional Cover Sheet (5816) PRO_Provisiona ICoverSheet. no 3 
pdf t15f'.! I (h . .UiJ • Dl'd!i~Sll'il f'UD24'Jl ll'I. ·-

Warnjngs; 

Information: 

30028 

5 Fee Worksheet (S806) fee-lnfo.pdf no 2 
i5-itlla'!il~'rill,0171~,ll .5Bd l0,~l,17blt 

,., ' 
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Warnings: 

Information: 

Total Files Size (in bytes)~ 3884238 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as e-vidence of receipt similar to a 
Post Card.as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b}-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the f iling date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international applicatfon i s compliant with the conditions of 3S 
u.s.c. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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19-2070-PRO 
CONFIRMATION NO. 5934 

FILING RECEIPT 

IIUllllllllllll llilfflU~ ~ID ~INIIIIHI 11101 

Date Mailed· 11/13/2019 

Receipt is acknowledged of this provisional patent application . It will not be examined for patentability and will 
become abandoned not later than twelve months after its filing date. Any correspondence concerning the application 
must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, NAME OF 
FlRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection . 

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a corrected Filing Receipt identifying the requested changes, preferably by including a 
properly marked-up ADS showing the changes with strike-through for deletions and underlining for additions. If you 
received a "Notice to File Missing Parts" or other Notice requiring a response for this applloation, please subrnit any 
request for co,rection to this Filing Receipt with your reply ro the Notice. When the USPTO processes the reply to 
the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections provided that 
the request is grantable. 

lnventor(s) 
Michael T. McNamara, Newport Beach, CA; 
Raymond E. Cline JR., Houston, TX; 

Applicant(s) 
Lancium LLC, Houston, TX : 

Power of Attorney : 
Alexander Georges--70534 

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

If Required, Foreign Filing License Granted: 1 i /1 3/2019 
The country code and number of your pfiority application, to be used for filing abroad under the Paris Convention, 
is US 62/927,119 
Projected Publication Date: None, application is not eligible for pre-grant publication 
Non-Publication Request: No 
Early Publication Request: No 
H SMALL ENTITY H 
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rme 
Mett]ods and Systems for Adjusting Power Consumption based on a Power Opt1011 Agreement 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country , an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices . Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty WCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
or patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to tile additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
toreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised thatin the case of ,inventions made in the United States, the Director of the US PTO mus! 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further informatio" and 
guidance as to the status of applicant's license For foreign filing . 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contactrng the USPTO Contact Center at 800-786-9199 , or Jt 
can be viewed on the USPTO website at http://www.uspto .gov/web/otfices/pac/doC/general/ index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website , http ://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues. applicants may 
call the U.S. Government hotline at i-866-999-HALT (1-866-999-4258) . 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

GRANTED 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Suet, licenses are issued in all applications where 
the conditions for issuance of a license have beer1 met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
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license has been issued under 37 CFR 5.1 S(b), The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5 14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it rs revoked. This lfcense is automatically transferred to any related applications(s) filed under 37 CFR 1 53(d). This 
license is not retroactive. 

Toe grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munltions and Implements of War (22 CFR 121 -128)) ; the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774}; the Office ol Foreign AssetsControl , Department ol 
Treasury (31 CFR Parts 500+) and the Depar,tment of Energy. 

N T RANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C 181 , the licensee may foreign file the application pursuant to 37 CFR 5 15(b). 

SelectUSA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercia11zation of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman tor existing and potential investors ; advocates on behalf of U.S. cities, states. 
and regions competing for global fnvestment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about wI1y the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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Doc Code: PA .. Confirmation No. 5934 
f PTO/AIN82A (07-13) 

Document Description: Power o Attorney Appo'oved Ior use through 1113012014. OMB oas1-oos1 
U.S. Paten! and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Unde, lhe Paperwork ReduCllon Act ol 1995, no persons are required lo respond 10 a colledlon or information unless ~ displays a valid 0MB oonlrol number. 

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

NOTE: Thls form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the 
Power of Attorney is directed. in accordance witb 37 CFR 1.5. un less the appl1catlon number and filio9 .date are identified ln tne Power of 
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies 1he appllcalfon to which the Power of Attorney is 
directed, the Power of Attorney Will not be recognized in the application. 

Application Number 62/927119 

Filing Date 10-28-2019 

First Named Inventor McNamara, Michael T. 

Title Methods and Systems for Adjust[ ng Power Consumption Based on a Power 
Option Agreement 

Art Unit 

Examiner Name 

Attorney Docket Number 19-2070-PRO 

SIGNATURE of Applicant or Patent Practitioner 

Signature /Kurt W. Rohde/ Dale (Optional) 2020-06-24 
Name Kurt W. Rohde Registration 62923 

Number 

title Of Applicant Is a 
juristic entity) 

Applicant Name (if Applicant is a juristic entity) ILANCIUM LLC 
NOTE: Thfs form must be signed ln accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications . If 
more than one applicant, use multiple forms . 

D 'Total of forms are submitted. 

Thls collectJon of Information ls required by "37 CFR 1,131 , 1.32, and 1.33. The informat1on is required to obtain or reta in a benefit 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 ls estimated to take 3 minutes to complete, including gathering, preparing , and submitting the completed 
appllcatlon form to the USPTO. Tfme will vary depending upon the lndividual case. Any comments on the amount of time you req uire 
to complete thls 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, Alexandrla , VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS . SEND TO: Commissioner for Patents, P.O. Box 14S0, Alexandria, VA 22313-1450. 

/fyou need assistance in completing /Ile form, cal/ 1-800-PT0-9HJfJ and select option 2. 
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POWER OF ATTORNEY BY APPLICA T 

Client No. 84008 
I hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter 
or Lhe boxes below. 

I Application No. I Filing Date 

(Note: The boxes above may be left blank if Information 1ls provided on form PT0 /AIA/82A.} 

1:8] 1 hereby appoint Practitioner(s) associated with the following Customer Number as my/our attorney(s) Of agent(s). and to 
transact all business in the United States Patent and Trademark Office connected therewith for the application referenced In 
t
0
hRe attached transmittal letter (form PT0/AIA/82A or equfvalent) : 

1 23644 .__ ____________ __, 

D I hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C) as my/our attorney(s) or agent(s), and to 
transact all business in the United States Patent and Trademark Office connected therewith for the patent application 
re ferenced in the attached transmittal letter (form PTO/AIA/82A) or identified above. (Note: Complete form PTO/AIA/82C.) 

Please recognize or change the correspondence address for the application identified in the attached 
transmittal letter or the boxes above to: 
D The address associated with the above-mentioned Customer Number. 

OR 

1:8] The address witl~ 1I,e Customer Number: 23644 
OR 

□ Firm or Individual NE1IT1e 

Address 

City I State 

Country 

Telephone I fax 

I am the Aoolicant (if theAoolicant is a juristic enlitv, list the Aoolicant name in the box): 

LANCIUM LLC 
6006 Thomas Rd. 
Houston, TX 77041 

D Inventor or Joint Inventor 
D Legal Representative of a Deceased or legally Jncapacilated Inventor 
[81 Assfgnee or Person to Whom the Inventor Is Under an Obligation to Assign 

I Zip 

D Person Who Otherwise Shows Suffjcienl Propfietary Interest (e.g. , a petition under 37 CFR 1.46(b)(2) was granted 
1n the application or is concurrently being filed With this document) (provide srgner's title if applicant Is a Juristic 
entity) 

ATURE of Applicant for 
rized to act on behalf of the a 

Signature Date: June 12, 2020 

Name 

11tle CEO 
NOTE, Signature - This form must be signed by lhe ap~licanl In accordance with 37 CFR 1 .33. See 37 CFR 1.4 1or signature requirements and certilicatlons. 
If more than one applfcant, use multiple forms. 

•Total of forms are submitted. 
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Electronic Acknowledgement Receipt 

EFSID; 39820880 

Application NU11'1ber: 629271 19 

International Application Number: 

Confirmation Numben ',934 

Title of Invention: Methods and Systems for Adj usting Power Consumption based on a Powe1 
Option Agreement 

First Named Inventor/Applicant Name? Michael T. McNamara 

Customer Number: 20306 

Filer: Kurt William Rohde/Mark Sweetin 

Filer Authorized By: Kurt Wi lliam Rohde 

Attorney Docket Number: 19·2070-PRO 

Receipt Date: 24-JU N-2020 

Filing Date: 28-OCT-20 19 

Time Stamp: 19:56:53 

Application Type: Provisional 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

678648 

l Power of /\Horney 
I ()..-2070-PRO_POA_ Transmittal 

no 2 
pdf 

iilb16QIJ~'Mrf(b171l"-.10!b io'.tmZ1 
, l fiH 

Wunings: 
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Information: 

Total Files Size (in bytes)~ 678648 

This Acknowledgement Receipt evidences receipt on the noted date by the US PTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similat to a 
Post Card, as described in MPEP S03. 

New Applications Under 3S U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.S3(b}-(d) and MPEP S06), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International AQQlication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 3S 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 3S U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International AIu~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/10S) will be issued in due course, subject to prescriptions concerning 
national securi ty, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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fillNG O& 37JcC1 DATE 

Ul'il 'IT:OS'r.\'l't:<; IW P,\ IIT\ltN•I' OF C'O~IMV.R " 
Un.H.ttd $tut ::,, 1-'u1 111 uod 'rruJf{tnurk Offit•t ... 
,\ 1.t.t111.•~ L'• .. :iMMJ~"'iJO~F. F..._1R r..vt'E:NTR 

P('I B"lt.USC) 
\1Uaiidliid., \'"lJ}tl)wt ~-l.' l}-1130 
II"\-'~ 1.Jl'jlfl • fllt'( 

E'IRST NA,\,filD APPLICA.., T A TTY, DOCKET '.'1O.mTLE 

62/927, 11 9 I0/28'/201 9 Micliacl . McNamara 19-2070-PRO 
CONFIRMATION NO. 5934 

POA ACCEPTANCE LETTER 23644 
Barnes & Thornburg LLP (CH) 
P.O. Box 2786 
Chicago, IL 60690-2786 

111111111 11111 11111 • ~ uwfil~~1n~~11Hu1111111111 1111 

Date Mailed. 06/29/2020 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 06/24/2020. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR i .33. 

/4rn1u/ 

Questions about the contents of this u tici.: and the 
ruquirerm:nt • it sets forth sl1ould 61:: dir.:ctccl to th<'! ffu;I! 

of Data ManagcmcuJ, Applic~11iou Assiswuc~ Uuil, :11 

(571) 272-4000 or (571) 272-4200 or 1-888-786·010 I 

page 1 oil 

Case: 23-1922      Document: 32-6     Page: 378     Filed: 12/20/2023




