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March 6, 2023 Opinion regarding
bench trial

2023-03-06

D.I. 262

Appx1-59

Final Judgment entered 04/05/2023

2023-04-05

D.I. 267

Appx60-62

November 14, 2022 Memorandum
Opinion (re: summary judgment)

2022-11-14

D.I. 230

Appx63-89

November 14, 2022 Order (re:
summary judgment)

2022-11-14

D.I. 231

Appx90-91

November 23, 2022 Memorandum
Order (granting motion to strike)

2022-11-23

D.I. 247

Appx92-97

U.S. Patent No. 10,608,433

2020-03-31

TX001

Appx100-149

Civil Docket Sheet for Case No.
1:21-cv-00534-GBW-CJB

Appx150-191

COMPLAINT filed with Jury
Demand against Raymond E. Cline,
Jr, Lancium LLC, Michael T.
McNamara

2021-04-14

D.I 1

Appx192-266

AMENDED COMPLAINT against
Raymond E. Cline, Jr, Lancium
LLC, Michael T. McNamara- filed
by Austin Storms, BearBox LLC.

2021-05-24

D.I. 19

Appx623-713

AMENDED ANSWER to 19
Amended Complaint,,
COUNTERCLAIM against BearBox
LLC, Austin Storms by Michael T.
McNamara, Raymond E. Cline, Jr,
Lancium LLC.

2021-06-25

D.I. 28

Appx1101-1102

SCHEDULING ORDER

2021-07-06

D.I. 35

Appx1431-1440

ANSWERING BRIEF in Opposition
re 32 MOTION for Judgment on the
Pleadings filed by BearBox LLC,
Austin Storms.

2021-07-19

D.I. 42

Appx1476
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Letter to The Honorable Maryellen
Noreika from Andrew C. Mayo
regarding joint status report in
connection with request for claim
construction hearing.

2021-08-31

D.I. 54

Appx1501

Letter to Judge Christopher J. Burke
from Chad S.C. Stover regarding
Claim Construction.

2021-10-15

D.I. 63

Appx1537

REPORT AND
RECOMMENDATIONS

re 32 MOTION for Judgment on the
Pleadings

2022-01-18

D.I. 92

Appx1615-1623

ORDER ADOPTING 92 REPORT
AND RECOMMENDATION
GRANTING 32 Motion for
Judgment on the Pleadings

2022-02-02

D.I. 97

Appx1630

Second AMENDED COMPLAINT
against Raymond E. Cline, Jr,
Lancium LLC, Michael T.
McNamara

2022-02-16

D.I. 103

Appx1631-1734

Letter to The Honorable Christopher
J. Burke from Andrew C. Mayo
regarding response to motion to
strike

2022-03-10

D.I. 113

Appx1848

OPENING BRIEF in Support re 120
MOTION to Dismiss

2022-03-16

D.I. 121

Appx2024-2041

REPORT AND
RECOMMENDATION

2022-05-26

D.I. 143

Appx2339

OBJECTION to 143 Report and
Recommendations by Raymond E.
Cline, Jr, Lancium LLC, Michael T.
McNamara.

2022-06-09

D.I. 146

Appx2506-2567

OPENING BRIEF in Support re 148
MOTION for Summary Judgment

2022-06-15

D.I. 149

Appx2611-2656
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CONCISE STATEMENT of
Undisputed Material Facts re 148
MOTION for Summary Judgment by | 2022-06-15 | D.I. 150 Appx2660
Raymond E. Cline, Jr, Lancium
LLC, Michael T. McNamara
DECLARATION OF Adam M. 2022-06-15 | D.I. 151 Appx2681
Kaufmann re 150 Statement, 148 Appx2722
MOTION for Summary Judgment Appx2733-2734
Appx2739
Appx2741-2742
Appx2748-2751
Appx2754-2755
Appx2761-2762
Appx2774
Appx2777
Appx2810
Appx2827
Appx2840-2841
Appx2856
Appx2858-2859
Appx2899-2900
Appx2939
Appx2945-2946
Appx2950
Appx2963-3030
REDACTED VERSION of 149 20220629 | DL 163 | Appx3450
Opening Brief in Support
ANSWERING BRIEF in Opposition Appx4260
re 148 MOTION for Summary Appx4265
Judgment filed by BearBox LLC, 2022-07-19 ) D.L 176 Appx4271-4273
Austin Storms Appx4282
STATEMENT re 150 Statement //
Plaintiffs' Response to Defendants'
Concise Statement of Facts in 2022-07-19 | DI 177 Appx4290

Support of Defendants' Motion for
Summary Judgment by BearBox
LLC, Austin Storms

111
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DECLATATION ofChs oy
Onrouitio b BarBe TLC. Ausin | 2022-07-19 | DL 179 | Appxd693-4696

PPOSILon by Bearbox LLL, AUS Appx4843-4856
Storms
REPLY BRIEF re 148 MOTION for
Summary Judgment filed by i
Raymond E. Cline, Jr, Lancium 2022-07-29 | D.I. 195 | Appx5618-5624
LLC, Michael T. McNamara
DECLARATION of Adam M. Appx5678
Kaufmann re 195 Reply Brief by Appx5751-5753
Raymond E. Cline, Jr, Lancium 2022-07-29 1 D.I. 196 Appx5846
LLC, Michael T. McNamara Appx5850
REDACTED VERSION of 195 2022-08-05 | D.L206 |  Appx5916
Reply Brief
Letter to The Honorable Gregory B.
Williams from Chad S.C. Stover
regarding Defendants' request for 2022-09-28 | D.I. 209 | Appx5952-5953
oral argument re: their summary
judgment and Dabuert motions
Letter to The Honorable Gregory B.
Williams from Andrew C. Mayo
regarding response to Defendant's 2022-09-29 | D.I. 210 Appx3954
September 28, 2022 letter
MEMORANDUM OPINION 2022-10-07 | D.I. 212 | Appx5957-5964
ORDER re 212 MEMORANDUM
OPINION 2022-10-07 | D.I. 213 Appx5965
MEMORANDUM OPINIONTe 1 5022-10-28 | D.1.218 | Appx6005-6020
claim construction
ORDER re 218 Memorandum
Opinion regarding claim 2022-10-28 | D.I. 219 Appx6021
construction
MOTION to Bifurcate 2022-10-31 | D.I. 222 | Appx6024-6026
OPENING BRIEF in Support re
799 MOTION to Bifurcate 2022-10-31 | D.I. 223 | Appx6027-6043
ANSWERING BRILE in Opposition | 5055 11-10 | DL 229 | Appx6062-6073

re 222 MOTION to Bifurcate
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Docket/
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ORAL ORDER 2022-11-14 | D.I. 232 | Appx6074-6075
Letter to The Honorable Gregory B.
Williams from Chad S.C. Stover
regarding Defendants' Opening
Letter Brief in Support of its
Emergency Motion to Stike Plaintffs' 2022-11-15 ) DL 237 1 Appx6089-6191
Newly Disclosed, Untimely Expert
Report and Request for Expedited
Briefing - re 236 MOTION to Strike
Proposed Pretrial Order by BearBox Appx6216
LLC, Austin Storms 2022-11-15 1 DL 2391y ) 6639-6653s
Letter to The Honorable Gregory B.
Williams from Andrew C. Mayo =1 555 11 18 | 1 241 | Appx6744-6940
regarding response to defendants
motion to strike
REDACTED VERSION of 237
Letter,, by Raymond E. Cline, Jr,
Lancium LLC, Michael T. 2022-11-22 | D.I. 246 | Appx6974-6975
McNamara
POST TRIAL BRIEF by BearBox Appx7104-7105
LLC, Austin Storms 2023-01-11 1 DL 2561 4 0 7107-7120
Proposed Findings of Fact by 01 Appx7132
BearBox LLC, Austin Storms 2023-01-11") D.1.257 Appx7150
POST TRIAL BRIEF (Response) by
Raymond E. Cline, Jr, Lancium 2023-01-25 | D.I. 258 | Appx7163-7165
LLC, Michael T. McNamara
Proposed Findings of Fact by
Raymond E. Cline, Jr, Lancium 2023-01-25 | D.I. 259 | Appx7189-7196
LLC, Michael T. McNamara
POST TRIAL BRIEF (Reply) by
BearBox LLC, Austin Storms 2023-02-01 | D.I. 260 Appx7219
ANSWERING BRIEF in Opposition
re 269 MOTION for Attorney Fees 2023-05-03 | D.I. 273 Appx7484
and Expenses
NOTICE OF APPEAL to the Federal 2023-05-04 | DI 274 | Appx7973-7974

Circuit of 267 Judgment
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Trial Transcript (Volumes I - III)

12/6/2022
through
12/8/2022

Appx8005
Appx8007
Appx8010
Appx8017-8026
Appx8029-8030
Appx8033-8035
Appx8037-8046
Appx8048-8059
Appx8060
Appx8063
Appx8069
Appx8070
Appx8073
Appx8075
Appx8077
Appx8080-8081
Appx8084-8088
Appx8090-8091
Appx8098-8101
Appx8104-8108
Appx8111-8112
Appx8115-8136
Appx8141-8153
Appx8155-8156
Appx8160-8162
Appx8165-8166
Appx8168-8169
Appx8171
Appx8173-8174
Appx8178-8183

Defendants’ 2nd Supplemental
Response to Plaintiffs’
Interrogatories (Nos. 3)

2021-12-23

TX005

Appx8842-8878

WO2019139632A1

2019-07-18

TXO013

Appx8879-8922

Text Message Conversation between
A. Storms and B. Hakes

TX014

Appx8923-8994
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Docket/
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No.
Layerl Claim Chart regarding U.S.
Patent No. 10,608,433, Ex. H to
Complaint (DL 1-8)(20-cv-00739) 2020-08-14 | TXO017 | Appx9003-9028
(exhibit as used at depositions)
Email from Austin Storms to Jason
re Fwd: code with attachments 2019-04-29 | TX020 Appx9061
PTX130 through PTX141
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 2019-05-04 ) TX052 Appx9137
through May 9, 2019
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 2019-10-25 1 TX096 Appx9274
Power Reconciliation
Email from M. McNamara to R.
Cline re Thomas Road Power and 2019-08-16 | TX107 Appx9310-9312
attachments
Email from M. McNamara to R.
Cline Re: ADK _LDI - Lancium LR | 2019-09-01 | TXI111 Appx9318
Awards
Initial Purchase Agreement between
Lancium and Calpine for Thomas TX122 Appx9361-9362
Road Facility
rowerPoint - BTG, Lancium 2021-05-00 | TX125 | Appx9366-9411
Investor Presentation
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.IPG (image with 2019-01-24 | TXI131 | Appx9418-9419

metadata)

Vil
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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

(Imp_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.xIsx)

2019-05-09

TX157

Appx9631-9635

International Application Published
Under PCT - WO 2019/139632 Al
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

Vil
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vi’fﬁofx—l)md“Ct—DetaﬂS—Summary 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.xIsx 2019-05-09 | TX175 | Appx11377-11393
Smail Lancium [ SBLUpdate -5ept | 20180927 | TX176 | Appx11394-11395
EDFR-
Lancium_Hereford Terms Summar | 2018-09-27 | TX177 | Appx11396-11400
y DRAFT 20180926.docx
Acciona 2018SEP19 Site Visit.pdf | 2018-09-20 | TX178 | Appx11401-11407
ServiceNow Location Entry.png TX179 | Appx11408-11409
Tier4d4 Power Management Dashb TX180 Appx11410
oard.png
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 Abpx 11601
v5 11Z8uVYKObIZVDbZItnXEz- | 2018-01-31 | TX266 Appxl 1605
MJYT6wmTrr.pptx bp
Email Re: Lancium (ADK LDI1) LR | 2019-08-28 | TX310 | Appx11632-11638
Lancium_Control Narrative - i Appx11639

Draft 2019-05-01.pdf 2019-05-02 ] TX320 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
IE;HCI“m—InVCS“’r—DeCk—QI B8VLP | 9017:12-27 | TX374 | Appx11768-11796
Email LR DEMAND RESPONSE
PRESENTATION 2019 pptx 2019-05-18 | TX437 Appx11797
LR_DEMAND_RESPONSE_PRES | 1419 05.17 | TX438 | Appx11807-11809

ENTATION 2019.pptx

1X
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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
f;‘;réterIgned—EMS—Lancmm—m15 2019-07-15 | TX497 |  Appx12337
Email Re: FW: Real-Time LMP 2019-04-22 | TXS501 | 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_LDI -Lancium LR | 5019 09.04 | TX595 | Appx12352-12356
Awards.xlsx
Email Re: ERS 2019-05-14 | TX626 Appx12358
Email Re: LR DEMAND
RESPONSE PRESENTATION 2019-05-18 | TX740 | Appx12395-12396
2019.pptx
Lancium_Introduction _and Overvie
w - May 2019 pdf 2019-05-08 | TX741 | Appx12397-12426
75118045-9¢06-4c58-b831-
£1d98c859¢00.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
Ejnc“lm—Standard—Mumal—NDA—'d 2019-05-06 | TX750 | Appx12463-12465
Email Fwd:ERCOT Energy Curves
Have Been Updated 2019-08-14 | TX756 | Appx12466-12468
Lancium_August 2019_Renewal - 1419 08 14 | TX757 | Appx12469-12471
24 months.docx

g:;s‘ﬂ Re: Calpie forecastfor CP | 5519.08.05 | TX758 | Appx12472-12473
Weighted Average Cost of Energy
(WACOE) - if you fix power at $33 | 2019-08-06 | TX763 Appx12474
and sell back at any price over $100.
Lancium_Sellback Sensitivity Anal 2019-08-06 | TX764 | Appx12475-12478

ysis.xlsx
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Emails between Michael McNamara
to Eric Kutscha, Jon Cohen,
Raymond Cline attaching BearBox 2019-05-09 | TX770 Appx12946
product details summary and
specification sheets
Email Jon Cohen to Michael 2018-10-16 | TX781 Appx13030
McNamara
Email from Austin Storms to
Michael McNamara attachin
BearBox product details sum%nary 2019-05-09 | TXS887 | Appx13323-13339
and spec sheets
11/1/2018 -

Storms Tweets - BearBox 5/16/2019 TX901 Appx13353
Email from Austin Storms to Rajiv
Patel and Michael Sacksteder
attaching BearBox product details 2019-08-20 ) TX906 | Appx13371-13396
summary
Email from Austin Storms to Todd
Garland Re: Fwd: EXELON DATA | 2019-05-06 | TX919 | Appx13408-13409
MODELING DUMP 2
Email from Austin Storms to Todd
Garland with attachments Fwd:
EXELON DATA MODELING 2019-05-03 | TX920 | Appx13411-13447
DUMP 2
Email from Austin Storms to Ben
Hakes attaching NDA 2018-12-10 | TX932 Appx13450
Confidentiality Agreement
Text message string 2020-08-03 | TX957 Appx13565
Email chain between Dennis Labi,
Austin Storms, Mike Hoadley, Chris
Vickery, and Benjamin Hakes RE 2019-04-25 | TX962 | Appx13566-13567
Day-ahead vs. RTBM LMP biz
requirements and data questions
Lancium Data Box -

Design Basis 20180511 R3 2018-05-11 | TX979 | Appx13568-13569
Email re: ADK LDI1 - Lancium.xlsx | 2019-08-26 | TX981 Appx13570

X1
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ADK LDI1 - Lancium.xlIsx 2019-08-26 | TX982 Appx13571
Curriculum Vitae of Frank
McCamant Appx13572-13576
Metadata for
exelon4 _modeling 05092019(1).xls TX984 | Appx13577-13586
X
Transcript of Telephonic Motion
Hearing regarding Joint MOTION
for Teleconference to Resolve 2022-04-22 ﬁppiggg
Discovery Dispute; and Motion to pp
Strike Amended Complaint

Appx13804

. . Appx13821

Transcript of Markman Hearing 2022-10-20 Appx13828

Appx13835
Transcript of Pretrial Conference 2022-11-29 Appx13858-13876

Xi1
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Appx8923 TX014.0001



Case: 23-1922  Document: 26-4 Page: 15 Filed: 11/20/2023

Appx8924 TX014.0002



Case: 23-1922  Document: 26-4 Page: 16  Filed: 11/20/2023

Appx8925 TX014.0003



Case: 23-1922  Document: 26-4 Page: 17 Filed: 11/20/2023

Appx8926 TX014.0004



Case: 23-1922  Document: 26-4 Page: 18 Filed: 11/20/2023

Appx8927 TX014.0005



Case: 23-1922  Document: 26-4 Page: 19 Filed: 11/20/2023

Appx8928 TX014.0006



Case: 23-1922  Document: 26-4 Page: 20 Filed: 11/20/2023

Appx8929 TX014.0007



Case: 23-1922  Document: 26-4 Page: 21 Filed: 11/20/2023

Appx8930 TX014.0008



Case: 23-1922  Document: 26-4 Page: 22 Filed: 11/20/2023

Appx8931 TX014.0009



Case: 23-1922  Document: 26-4 Page: 23  Filed: 11/20/2023

Appx8932 TX014.0010



Case: 23-1922  Document: 26-4 Page: 24  Filed: 11/20/2023

Appx8933 TX014.0011



Case: 23-1922  Document: 26-4 Page: 25 Filed: 11/20/2023

Appx8934 TX014.0012



Case: 23-1922  Document: 26-4 Page: 26  Filed: 11/20/2023

Appx8935 TX014.0013



Case: 23-1922  Document: 26-4 Page: 27 Filed: 11/20/2023

Appx8936 TX014.0014



Case: 23-1922  Document: 26-4 Page: 28 Filed: 11/20/2023

Appx8937 TX014.0015



Case: 23-1922  Document: 26-4 Page: 29 Filed: 11/20/2023

Appx8938 TX014.0016



Case: 23-1922  Document: 26-4 Page: 30 Filed: 11/20/2023

Appx8939 TX014.0017



Case: 23-1922  Document: 26-4 Page: 31 Filed: 11/20/2023

Appx8940 TX014.0018



Case: 23-1922  Document: 26-4 Page: 32 Filed: 11/20/2023

Appx8941 TX014.0019



Case: 23-1922  Document: 26-4 Page: 33  Filed: 11/20/2023

Appx8942 TX014.0020



Case: 23-1922  Document: 26-4 Page: 34 Filed: 11/20/2023

Appx8943 TX014.0021



Case: 23-1922  Document: 26-4 Page: 35 Filed: 11/20/2023

Appx8944 TX014.0022



Case: 23-1922  Document: 26-4 Page: 36  Filed: 11/20/2023

Appx8945 TX014.0023



Case: 23-1922  Document: 26-4 Page: 37 Filed: 11/20/2023

Appx8946 TX014.0024



Case: 23-1922  Document: 26-4 Page: 38 Filed: 11/20/2023

Appx8947 TX014.0025



Case: 23-1922  Document: 26-4 Page: 39 Filed: 11/20/2023

Appx8948 TX014.0026



Case: 23-1922  Document: 26-4 Page: 40 Filed: 11/20/2023

Appx8949 TX014.0027



Case: 23-1922  Document: 26-4 Page: 41 Filed: 11/20/2023

Appx8950 TX014.0028



Case: 23-1922  Document: 26-4 Page: 42  Filed: 11/20/2023

Appx8951 TX014.0029



Case: 23-1922  Document: 26-4 Page: 43  Filed: 11/20/2023

Appx8952 TX014.0030



Case: 23-1922  Document: 26-4 Page: 44 Filed: 11/20/2023

Appx8953 TX014.0031



Case: 23-1922  Document: 26-4 Page: 45 Filed: 11/20/2023

Appx8954 TX014.0032



Case: 23-1922  Document: 26-4 Page: 46 Filed: 11/20/2023

Appx8955 TX014.0033



Case: 23-1922  Document: 26-4 Page: 47 Filed: 11/20/2023

Appx8956 TX014.0034



Case: 23-1922  Document: 26-4 Page: 48 Filed: 11/20/2023

Appx8957 TX014.0035



Case: 23-1922  Document: 26-4 Page: 49 Filed: 11/20/2023

Appx8958 TX014.0036



Case: 23-1922  Document: 26-4 Page: 50 Filed: 11/20/2023
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Metadata for source code file BB_SC00000014

File BB_SC00000014

Filename denis_logic.py

Date 2/16/2021 10:36

Description Executable Script File

Orig_Folder /1/AK-0137_EMT-OOO(?7405_L01.LOl{AK-013_7TEMT-
00007045/Users/Admin/PycharmProjects/Mining
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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, sglite3, os, time,

logging, config
3 from pathlib import Path
4 from get current RT ILMP import get real time LMP
5 from get current DA IMP 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

S 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.sglite™)
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()) ' . .

36 return diff

37

38 except Exception as e:

39 print("Error: " + str(e))
40

41 def get block height(): ﬁ

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:

RESTRICTED - CONFIDENTIAL SOURCE CODE BB_SC00000016.py
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Metadata report for BBO0O000001

Filed: 11/20/2023

BEGPROD BB00000001
ENDPROD BB00000001
CUSTODIAN Storms, Austin
FILENAME 5005.JPG

DATE CREATED

11/29/2018 12:33:00 PM

DATE MODIFIED

11/29/2018 12:33:00 PM
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Metadata report for BBOO0O00005
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BEGPROD BB00000005
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CUSTODIAN Storms, Austin
FILENAME 5005.JPG

DATE CREATED
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DATE MODIFIED
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FILENAME 5005.JPG

DATE CREATED
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DATE MODIFIED
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FILENAME IMG_0496.JPG

DATE CREATED
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DATE MODIFIED
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DATE MODIFIED
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DATE MODIFIED
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DATE CREATED
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DATE MODIFIED
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DATE CREATED
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DATE MODIFIED
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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 varing 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.
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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

e
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 1 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 inefficient 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 (“I0”) 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 TO bridge 5 may be an interface device configured to interface between the
one or more computational devices and various 10 devices (e.g., 140, 145) and 10
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 10
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 (€.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 (€.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 power 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

LANCIUMO0000067
Appx9728



Case: 23-1922 Document: 26-4 Page: 221  Filed: 11/20/2023

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
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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 power 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 consumption, 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.
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[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

sy stem

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 controllably step down the

three-phase behind-the-meter AC voltage to three-phase nominal AC voltage.
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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.

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

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.

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

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.

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.

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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. 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

The flexible datacenter of claim 5, wherein the three-phase behind-the-meter AC voltage

is a three-phase metered AC voltage.

. 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.

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.

The flexible datacenter of claim 1, wherein an operational directive comprises one or

more of a dispatchability directive or a forecast directive.

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

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.

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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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

sy stems

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.

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.

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.

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.

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.

The method of claim 25, wherein the predetermined computational operations comprise

execution of one or more hashing functions.
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Application Number

Title of Invention | Methods and Systems for Adjusting Power Consumption based on a Power Option Agreement

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Cffice in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

R
Inventor |1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
‘ El IVIichaeI ’T IVIcNamara ‘ El
Residence Information (Select One) e US Residency Non US Residency Active US Military Service

City | Newport Beach State/Province | [CA Country of Residencd IJS

Mailing Address of Inventor:

Address 1 5006 Thomas Road

Address 2

City ‘ I—Iouston I State/Province | TI’X

Postal Code | [r7041 | Countryi | lus

Inventor |2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
‘ El Faymond F IDIine Pr_ El
Residence Information (Select One) (#) US Residency Non US Residency Active US Military Service

City | Houston State/Province TX Country of Residencd IJS

Mailing Address of Inventor:

Address 1 5006 Thomas Road

Address 2

City ‘ I—Iouston I State/Province | rI'X

Postal Code | [r7041 | Countryi | lus

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).
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Application Number

Title of Invention | Methods and Systems for Adjusting Power Consumption based on a Power Option Agreement

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number P0306

Email Address docketing@mbhb .com | | AddEmail | |Remove Email

Application Information:

Title of the Invention ethods and Systems for Adjusting Power Consumption based on a Power Option Agreement
Attorney Docket Number| [19-2070-PRO Small Entity Status Claimed [X

Application Type Provisional -
Subject Matter | ility |
Total Number of Drawing Sheets (if any) 16 Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.5.C. 111(c} and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). ]
-
Application number of the previously Filing date {YYYY-MM-DD) Intellectual Property Authority or Country
filed application

Publication Information:
[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

35 U.S.C. 122(b} and certify that the invention disclesed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application {see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: e Customer Number US Patent Practitioner ‘ (O Limited Recognition (37 CFR 11.9)

Customer Number
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Application Number

Title of Invention | Methods and Systems for Adjusting Power Consumption based on a Power Option Agreement

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate

National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.5.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status v Remove

Filing or 371(c) Date
(YYYY-MM-DD)

Application Number Continuity Type Prior Application Number

Additional Domestic Benefit/National Stage Data may be generated within this form v
by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the pricrity document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i){1) and {2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Remove

Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also
contains, or contained at any time, a ¢laim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March
16, 2013, will be examined under the first inventor to file provisions of the AlA.
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Application Number

Title of Invention | 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)

().

B. Search Results from U.S. Application to EPO - Unless box B in 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 autherize the USPTO to permit a participating foreign IP office access to the instant
[] 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
[ ] 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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Application Number

Title of Invention | 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 Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1

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 inventeor is under an obligaticn 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.

® Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

-

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name | ancium LLC

Mailing Address Information For Applicant:

Address 1 5006 Thomas Road

Address 2

City Houston State/Province TX
Country | Us Postal Code 77041
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add

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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Application Number

Title of Invention | Methods and Systems for Adjusting Power Consumption based on a Power Option Agreement

Assignee 1

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.

If the Assignee or Non-Applicant Assignee is an Organization check here. ]
Prefix Given Name Middle Name Family Name Suffix

] | ]

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City I State/Province
Countryi I 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. Add

Signature:

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 USPTC 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 [Alexander D. Georges/ Date (YYYY-MM-DD)| [2019-10-28
First Name ll\lexander D. Last Name | )Georges Registration Number 0534
Additional Signature may be generated within this form by selecting the Add button.
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Application Number

Title of Invention | 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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