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INVENTION DISCLOSURE FORRM
Last Revised June 1, 2017

Briefly describe the problem solved by the inventive concept {HIGH-LEVEL OVERVIEW):

Volatile short duration power sources increase volatility in electric power grids due to dispatchability and forecast
challenges, in both a positive and negative manner over the course of minutes. Such volatility reduces the efficiency of
the power generation, transmission and distribution grid and results in pricing either negative or exiremely high. Smart
grids and smart devices system including storage can take advantage of this to reduce overall power demand and
improve grid efficiency. A rampable data center with the ability to parallel process data, for the use of cryptocurrency
ledger encryption can take advantage of such situations. Some examples of this are

Cloud cover on solar facilities — rapid load swings both up and down to 50% output in less than 1 minute. A newer facility
solar facility has a larger solar panel to inverter ratio {DC collection voltage 900-1600 V DC to AC Transmission voltage -
33KV} to reduce the impact of this swing. This results in overproduction of electricity before the inverter at the
collection voltage, which is grounded before the facility meter to the grid, namely on separate sutput terminals of the
inverter, within the substation of the facility or within the DC collection system. A data processing center located at
these points could absorb the excess power and avoid ‘solar clipping” within the facility.

Rapid grid ramp rates drive economic curtailment — as the Sun rises, overall solar generation increases very quickly. The
existing grid must ramp down to accommodate the excess power, in order o meet renewable mandates or basad on
economic consideration. This can result in perinds of oversupply of power due to short duration mismatch or poor
forecasting i.e. cloudy day or forest fire smoke and drive prices low or negative. The grid operator e.g. CAISO or NYISO or
ERCOTT reguests grid operators to economically curtail production and accept a negative price for their power. A
rampable data center located at a facility could absorb power from the grid, reducing the oversupply and improving the
grid stability

Repowering wind — generation 1 wind turbines {typically 1MW and less) can be repowered with larger modern wind
turbines {greater than 1 MW) resulting in additional wind powser from an existing wind resource. This power may be
limited due to AC grid interconnect transmission line capacity, and power within the wind is subsequently constrained.
in addition, repowering projects may be delayad due to the transmission constraint, resulting in lost operaling capacity
for the windfarm. A rampable data center located ‘hehind the meter’ of the wind farm can absorb excess power. The
data center can be either 1. Physically distributed within the wind farm itself for example -1 MW range at each
windmill, operating at system collection voltage {typically XX volts AC} or at the windfarm collection branches for
example 5 MW on each collection branch , or a the wind farm transformer where the voltage in transformed to AC grid
voltage. The data centers may also be supporied by AC power fed back from the grid, during periods of low or no wind.
The data center rampable load characteristic offers an alternative price point to a wind farm operator than the grid.

Wake up voltage — Solar farms run on DC and use a DC/AC inverter to collect and supply energy to the transmission line.
Such inverters require a certain wakeup voltage/power to function and expori- any power generated before the inverter
is run to ground. A data center as pervious described can absorb such load.

Windy days/Sunny days — seasonal wind variation for winds farms and sunny days for solar create oversupply to forecast
demand or to poor initial wind resource characterization i.e. windier than originally designed. This can result in
curtailment on a short or long term basis, namely where a renewable generator produces more than its original design
or than the grid can accommodate. In certain circumstances the grid operator may reguest generators o reduce load

WwWW . ANGELOIP. oM
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INVENTION DISCLOSURE FORRM
Last Revised June 1, 2017

{curtail} or to accept a negative price. The generator may continue 1o supply power, and receive a negative price for that
power. The generators incentive to seli power at a negative price may be due to tax benefits, minimum use or minimum
ioad drivers. A data center could absorb such power, reducing the curtailment or utilizing the excess capacity. A such the
economic and environmental efficiency of the renewable resource is improved and the penetration of renewable power
is increased {(assuming that the data center would have in any case be powered by the grid under normal circumstances)

Turn down limits — impacts from both ramp down and ramp up and absolute turndown and maximum output can result
in periods of price volatility. An example is a natural gas generator with a turndown limit that results in an emissions
{imit eg dry low NOx burner turndown. Another is a nuclear piant, which has a minimum load due to boron poisoning of
fuel system. A third is an emissions limited peaker facility which is number of starts restrained due to its operating
permit Such cases lead to a situation where the generator must run or is not able to turn on, resulting in a power
demand or {generation) that is not sufficient to absorb {or produce) the supply {demand). Pricing is low to negative or
extrernely hi in these 2 scenarios, both of which a rampable distributed data center can utilize via load increase or
demand response {reduction). Such data center loads can be strategically located either within the substation {meter) of
restrained facilities and absorb power, enabling such faculties to stay within their operational performance envelopes.

Briefly describe the solution provided by the inventive concept {HIGH-LEVEL OVERVIEW]:

A method to centrally control distributed data centers via use of 3 separate but functionally combined mechanisms to
enable smart grid like behavior
1. A software/workrate control system using the data workflow stream or processor clock rate to control server
and support equipment electrical consumption {lsad lag power behavior) and level of work from facility
server to facility server
2.  An ability to paraliel process data from mobile facility to mobile facility
3. A conventional smart grid electrical mechanism to contrel electrical consumption at each data center via
shutdown of individual computers, Chipsets or processor, via existing utility telemetry systems.

The method can be utilized to exhibits demand response behavior, as well as power conditioning and load tracking
capability.

Demand response and power factor adjustment 20-120-% range - the processing load of an individual data processing
computer or microprocessor or chipset with a computer or individual chip can be controlled via its internet connectivity
narnely its start and stop functionality. The ability to control such chips, while in a parallel configuration, enables load
ramping via selective switching of individual chips. In addition, individual chip processing speed can be adjusted, than
the normal steady state design point, typically from 20-120%. Due to the change of processing speed the support
infrastructure for the chips, such as cooling, power and efficiency, changes as well, Some of these loads have leading
characteristics and some of those have lagging characteristics. Thus, chips can be switched effectively switched on an off
in terms of data processing, or their processing speed {clock) changed to achieve various configurations of the same
processing capacity, at different power consumption values and vice versa. This characteristic enables both demand
response {load adjustmeant) and power factor adjustment at various load points within the control range 20-120% either
within an individual group of processors within a data center. The load reduction or power factor correction request
signal can come from conventional grid operator telemetry and then is delivered via the data communications stream to
individual chipset, computers, racks or data centers on a distributed basis, and rasult in specific changes/configuration
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adjustment in chip speed, data on/off to achieve the result.

Do we nead some examples of this e.g. is there are 2 mining boxes at one facility, show how it could achieve various
power factor configurations at the same electrical and data load ??7?

Dermand response 0-20% - individual chipsets or processors and their support systems e.g. cooling load, lighting etc can
be switched off or on electrically in a staged manner instantaneously in the range 20 to 0 %. This can be achieved via
conventional smart grid switching systems on breakers at any level such as individual racks of computer, individual data
centers or as a distributed system of data centers, via signals from grid operators

Control mechanism 1 exhibits lead lag characteristics and can be used to condition power via adjustment of power
factor i.e. the same load can be consumed using different configurations of 1, 2 and 3. Thus, power factor correction
which impact T&D losses and effective grid capacity can be achieved via distributed server response.

The additional of a battery storage capability at the data center enables peak shaving and clipping in conjunction with
the above behavior at an individual data center. If the data center is unable to absorb the full extent of negative,
curtailed or cheap power, a batiery bank can absorb excess for use at a later point in time, where the power can be used
for data processing or sold to the grid as conventional power.

Dascribe the advantages of the inventive concept over prior solutions to the problem:

Conventional data centers are permanent facilities, with base load stable operation design and control systems. They
have limited ability to ramp in load, as they are designed for mission critical service, with uninterruptibie power supplies,
backup generation, storage and large data (bandwidth) requirements.

IN the specific case, no storage or large bandwidth data is required. Redundancy is achieved by a network of data
centers, a minimum number of which will be operating at any one time. The data center can ramp up or down to take
advantage of power price, and processing capacity can be moved on an economic basis between the centers. In
addition, the data center is movable, and can take advantage of seasonal variation which drives electrical generation
and consumption.

These may include Windy winter months with oversupply of wind power due to wind farm infrastructure limitations
{transformer size or transmission line constraints to the grid) or a location close to or within a wind farm. A similar
scenario occurs during sunny summer months with location in or near a solar facility, spring runoff with location near a
hydro facility or other such conditions which result in a low price electricity supply for example a nuclear plant with
limited turndown during low periods of demand, or a gas turbine plant at the limit of its turndown /emission profile
load.
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Describe alternate embodiments of the invention and potential design-arounds that a competitor may employ:

The design methodologies described are applicable to other distributed loads, such as agriculture or residential hot
water heating. Such hot water heating uses a very limited data set and is already commercially available.
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Volatile short duration power sources increase volatility in electric power grids due to dispatchability and forecast
challenges, in both a positive and negative manner over the course of minutes. Such volatility reduces the efficiency of
the power generation, transmission and distribution grid and results in pricing either negative or exiremely high. Smart
grids and smart devices system including storage can take advantage of this to reduce overall power demand and
improve grid efficiency. Some examples of this are

Cloud cover on solar facilities — rapid load swings up to 30% output in less than 1 minute. A newer facility will increase
the panel to inverter ratio to reduce the impact of this swing. This results in overproduction of electricity before the
inverter.

Rapid solar ramp rates — as the Sun rises, overall solar generation increases very quickly. The existing grid must ramp
down to accommodate the excess power, in order to meet renewable mandates or based on economic consideration.
This can resuit in periods of oversupply of power due to short duration mismatch or poor forecasting i.e cloudy day or
forest fire smoke and drive prices low or negative,

Solar clipping — as solar plants install more panel capacity relative to inverter power to alleviate the previous 2 issues,
the actual installed capacity (DC) of the plant exceeds the inverter capacity. Additional power is clipped and grounded.

Repowering wind — generation 1 wind turbines {typically 1MW and less) are being repowered with larger modern wind
turbines resulting in additional wind power from an existing wind resource. This power may be limited due to
transmission line capacity, and power is subsequently constrained. In addition, repowering projects may be delayed due
to the transmission constraint, resuiting in lost operating capacity for the windfarm.

Wake up voltage — Solar farms run on DC and use a DC/AC inverter to collect and supply energy to the transmission line.
Such inverters reguire a certain wakeup voltage to function and export- any power generatad before the inverter is run
to ground.

Windy days — seasonal wind variation for winds farms and sunny days for solar create oversupply to forecast demand.
This can result in curtailment, where a renewable generator is requested to shut down. In certain circumstances, the
generator may continue to supply power, and receive a negative price for that power. The generators incentive to sell
power at a negative price may be due 1o tax benefits, minimum use or minimum load drivers.

Turn down limits — impacts from both ramp down and ramp up and absolute turndown and maximum output can result
in periods of price volatility. An example is a natural gas generator with a turndown limit that results in an emissions
limit e.g. dry low NOx burner turndown. Another is a nuclear plant, which has a minimum load dus to boron poisoning of
fuel system. A third is an emissions limited peaker facility which is number of starts restrained due to its operating
permit Such cases lead to a situation where the generator must run or is not able to turn on, resulting in a power
demand or {generation) that is not sufficient to absorb {or produce) the supply {demand). Pricing is low to negative or
extremely hi in these 2 scenarios, both of which a rampable distributed data center can utilize via load increase or
demand response {reduction}
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Briefly describe the solution provided by the inventive concept {HIGH-LEVEL OVERVIEW):

A method to centrally control distributed data centers via use of 2 separate but functionally combined mechanisms to
enable smart grid like behavior
1. A software/workrate control system using the data workflow stream o control server slectrical consumption
{lead lag power behavior} and move work from facility server to facility server
2. An ability to shift data processing capacity from mobile facility to mobile facility
3. A conventional smart grid electrical mechanism to control slectrical consumption at each data center via
shutdown of individual computers. Chipsets or processor, via existing utility telemetry systems.

The method exhibits demand response behavior, as well as power conditioning and load tracking capability.

Control mechanism 1 exhibits lead lag characteristics and can be used to condition power via adjustment of power
factor i.e. the same load can be consumed using different configurations of 1, 2 and 3. Thus, power factor correction
which impact T&D lossas and effective grid capacity can be achieved via distributed server response.

The additional of a battery storage capability enables peak shaving and dlipping in conjunction with the above behavior.

Describe the advantagess of the invaentive concept over prior solutions to the problem:

Conventional data centers are permanent facilities, with base load stable operation design and control systems. They
have limited ability to ramp in load, as they are designed for mission critical service, with uninterruptible power supplies,
backup generation, storage and large data (bandwidth) requirements.

IN the specific case, no storage or large bandwidth data is required. Redundancy is achieved by a network of data
centers, a minimum number of which will be operating at any one time. The data center can ramp up or down to take
advantage of power price, and processing capacity can be moved on an econornic basis between the centers. in
addition, the data center is movable, and can take advantage of seasonal variation which drives electrical generation
and consumption. The may include Windy winter months and location close to or within a wind farm, sunny summer
months with location in or near a solar facility, spring runoff with location near a hydro facility or other such conditions
which result in a low price electricity supply for example a nuclear plant with limited turndown during low periods of
demand, or a gas turbine plant at the limit of its turndown femission profile load.

Describe alternate embodiments of the invention and potential design-arounds that a competitor may employ:

The design methodologies described are applicable to other distributed loads, such as agriculture or residential hot
water heating. Such hot water heating uses a very limited data set and is already commercially available.

WwWW . ANGELOIP. oM

CONFIDENTIAL INFORMATION — DO NOT DISCLOSE, DISTRIBUTE, OR REPRODUCE

Ex.1002
Cholla Energy LLC & OBM, Inc. / Page 431 of 611




anjea Aue oq anjen Aue a9 ANEE 01 ANTT o
PHO UED I3ULInisTR) ued Jawlojsue 13O UR
dn daig dn daig dn ¢a18 18414 (69 |jiu pUIW
anjea Aue aqg anjea Aue ag N —— N
pUgy UL Lo B3 S3UI0sUR)
dn dais dn dais INdIN0 JLBAU) 009 sjaued Jejog

'S42/0] B4) JO 3SEY BUY 18 30 PINOM 24343 S3FBHOA Jomof o3ul Suiddel Jo aauryd Auy Buot s3nb aq ued Juiod YoHIBJI0 BY3 O] SSIURISIP

BY) 5B LB PUIM € Ul A¥EE MOjay 598810 885 jou pinom nod jeys 1wadsns pinom | -aBurl AYEE BUl W 8q i jutod uonRalo B e salejjon

Aue se sipulsosuRy umop dais 18 Supjoo] aq Him 3m ‘pooyiedi e Ui 1od uoRIBUU0D Byl 18 wasad Bk 538E1{0A 1eYM DUE BPBIUS 30 PINOY
WIDISAS JIBUY O3U1 UCHISULOD B 2Jaym FURIBLIBISE SAJ0AUL AjLIBSSBIaU pinom Jojeiado ug yim uoissnasip Aue ‘siojeusy)  pud syl 03 1o8uu0D

01 12PIO U DS 943 18 ajgejiear aejjoa 158481y syl 01 dn sadeljon a3 deis |jim seuliosuen 58] 8yl ‘pasn uonesuad jo adAl Yoium jo ssapieday

*13M0Y 34 tody 1SL Bunlios a8uRs AYEE SU) U1 2104 40 pue a8uri AYEE 01 AYZT U Ul seSeljon 3as 03 19adX3 pinom
| SULIES PUIM DISBG PUBJ IO ‘24nS S04 ABS 0} pJey S 1 oy {ANEE Alfensn) Joielado ay3 10} 98R10A 1USIDIYS 1507 150U Y3 03 JOULIOSURI] Paseq
pUNOJS B ULIO 3jp0ey a4 Ul Jayie ‘dn paddens se pue ZHOY @ dBA 069 puUncie st sINdING J03213U88 HBUL T{RUIUR JUSIBHIP B SR SWLIR) PUIA

"SauURISIP BU0] JBA0 JURLING JIUISURI 03 PaAnDaI 8715 J010NPUOD 8l sanpad 03 a(qissad se Appinb se dn age3jon ayy dais jpm

Joiesado sUl ‘AjIESR] D18 JBANOOT+ JRANES 03 JBANZT 1PUS 8Ul 18 Sjgejiear st 282)j0A aulf Joasieym 03 dn paddels aq jjim 98e10n a3 258U WO
IBLLIOJSURE (Ja1IBAUL) 1541 DU JO INCIN0 BYI 18 DBA O8F PUL lin NOA A1 150U ING SBAsAP J01Riado alS ALY JBAvIBYm 3G URD SIndIno JapBAu|
*AOLIBAUL UB 03U] AJIDS.ID DAY PUR JDUIGLUOI 3¢ & Ut pajood 3ie 5pas) 1 sUl ‘S4041 WO "UOLIUOS 150U a4 SURT IBAG0S UM (spued syt

18} &BUES OpA 000T ©3 009 BUt Ut seEeR0oA 395 jim Nod ‘Sule) JBjOS U0 ‘M) By Ul ‘AjjRiaunt Ojul UnJ |jim 9 Sa8elon JeYm B4ns 104 ABS 03 3Noui(

Ex.1002

Cholla Energy LLC & OBM, Inc. / Page 432 of 611



Ex.1002
Cholla Energy LLC & OBM, Inc. / Page 433 of 611



e

_

Ex.1002

./ Page 434 of 611

Cholla Energy LLC & OBM, Inc



Ex.1002

Cholla Energy LLC & OBM, Inc. / Page 435 of 611



Ex.1002

./ Page 436 of 611

Cholla Energy LLC & OBM, Inc



_

Ex.1002

Cholla Energy LLC & OBM, Inc. / Page 437 of 611



Electronic Acknowledgement Receipt

EFS ID: 31480332
Application Number: 62616348
International Application Number:
Confirmation Number: 5077

Title of Invention:

FLEXIBLE DATACENTER USING GREEN OR UNUTILIZED ENERGY SOURCES

First Named Inventor/Applicant Name:

David J. Henson

Customer Number:

106500

Filer:

Basil Michael Angelo

Filer Authorized By:

Attorney Docket Number:

01128-000002 PPA

Receipt Date: 11-JAN-2018

Filing Date:

Time Stamp: 19:26:11

Application Type: Provisional

Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $130

RAM confirmation Number

011218INTEFSW19264800

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Ex.1002
Cholla Energy LLC & OBM, Inc. / Page 438 of 611




File Listing:

Document . . File Size(Bytes)/ Multi Pages
Document Description File Name A . .
Number Message Digest Part /.zip| (ifappl.)
345349
1 Provisional Cover Sheet (SB16) sb0016.pdf no 3
8alce46c99e6f434c10f6898f0b0b248dbc
1c59
Warnings:
This is not a USPTO supplied Provisional Cover Sheet SB16 form.
Information:
1819347
2 Application Data Sheet aia0014.pdf no 7
551510f6c39323083d880bf8bc12e0f7e371
fodb
Warnings:
Information:
3080607
3 Specification Specification.pdf no 68
9100a58a856e9c3249ede5a32680363a<73|
aele
Warnings:
Information:
29880
4 Fee Worksheet (SB06) fee-info.pdf no 2
3608561bf8a5894645ca02c5f9c9f3ecet5e
BcSa
Warnings:
Information:
Total Files Size (in bytes):i 5275183
Ex.1002

Cholla Energy LLC & OBM, Inc. / Page 439 of 611




This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

Ex.1002
Cholla Energy LLC & OBM, Inc. / Page 440 of 611




~
~

=

WIPO
WORLD

INTELLECTUAL PROPERTY
ORGANIZATION

DOCUMENT MADE AVAILABLE UNDER THE
PATENT COOPERATION TREATY (PCT)

International application number: PCT/US2018/017950
International filing date: 13 February 2018 (13.02.2018)
Document type: Certified copy of priority document
Document details: Country/Office: us

Number: 62/616,348

Filing date: 11 January 2018 (11.01.2018)
Date of receipt at the International Bureau: 24 February 2018 (24.02.2018)

Remark: Priority document submitted or transmitted to the International Bureau in compliance with Rule
17.1(a),(b) or (b-bis)

34, chemin des Colombettes
1211 Geneva 20, Switzerland

WWW.Wipo.int

Ex.1002
Cholla Energy LLC & OBM, Inc. / Page 441 of 611



01128-000002

PCT REQUEST

1/4

Original (for SUBMISSION )

0 For receiving Office use only
0-1 International Application No. PCT/ US18 / ]_ 7950
0-2 International Filing Date
13 February 2018 (13.02.2018)
0-3 Name of receiving Office and "PCT
International Application” PCT |NTERNAT|ONAL
APPLICATION RO/US
0-4 Form PCT/RO/101 PCT Request
0-4-1 Prepared Using PCT-SAFE [EFS-Web mode]
Version 3.51.080.256 MT/FOP
20180101/0.20.5.24
0-5 Petition
The undersigned requests that the
present international application be
processed according to the Patent
Cooperation Treaty
0-6 Rm?ﬂmOﬁw@mmMMbyme United States Patent and Trademark
applicant) Office (USPTO) (RO/US)
0-7 Applicant’s or agent's file reference (01128-000002
1 Title of Invention METHOD AND SYSTEM FOR DYNAMIC POWER
DELIVERY TO A FLEXIBLE DATACENTER USING
UNUTILZED ENERGY SOURCES
1l Applicant
11-1 This person is Applicant only
-2 Applicant for All designated States
-4 Name LANCIUM LLC
-5 Address LANCIUM LLC
C/0O ANGELO MIKESKA PLLC
21 Waterway Avenue, Suite 300
The Woodlands, Texas 77380
United States of America
11-6 State of nationality us
11-7 State of residence us
-1 Applicant and/or inventor
11-1-1 This person is Inventor only
1-1-3  |Inventor for All designated States
11-1-4  |Name (LAST, First) HENSON, David
lI-1-5  |Address

LANCIUM LLC

C/0 ANGELO MIKESKA PLLC

21 Waterway Avenue, Suite 300
The Woodlands, Texas 77380
United States of America

Ex.1002
Cholla Energy LLC & OBM, Inc. / Page 442 of 611



01128-000002

PCT REQUEST

2/4

Original (for SUBMISSION )

-2 Applicant and/or inventor
11-2-1 This person is Inventor only
H-2-3  |Inventor for All designated States
11-2-4 Name (LAST, First) MCNAMARA,, Michael
11-2-5 Address LANCIUM LILC
C/0O ANGELO MIKESKA PLLC
21 Waterway Avenue, Suite 300
The Woodlands, Texas 77380
United States of America
-3 Applicant and/or inventor
111-3-1 This person is Inventor only
11-3-3  |Inventor for All designated States
11I-3-4  |Name (LAST, First) CLINE, Raymond
111-3-5 Address LANCIUM LLC
C/0O ANGELO MIKESKA PLLC
21 Waterway Avenue, Suite 300
The Woodlands, Texas 77380
United States of America
V-1 Agent or common representative; or
address for correspondence
The person identified below is hereby/ Agent
has been appointed to act on behalf of
the applicant(s) before the competent
International Authorities as:
1V-1-1 Name (LAST, First) ANGELO , Bas il
IV-1-2  |Address ANGELO MIKESKA PLILC
21 Waterway Avenue, Suite 300
The Woodlands, Texas 77380
United States of America
IV-1-3  |Telephone No. 281-362-2839
1V-1-4 Facsimile No. 888-333-9698
IV-1-5  |e-mail docketing@angeloip.com
1V-1-5(a |E-mail authorization van i follow r
) The receiving Office, the International ast?:cfi - a Ee copies © owed by pape
Searching Authority, the International notitications
Bureau and the International Preliminary
Examining Authority are authorized to
use this e-mail address, if the Office or
Authority so wishes, to send notifications
issued in respect of this international
application:
IV-1-6  |Agent's registration No. 62811
v DESIGNATIONS
V-1 The filing of this request constitutes

under Rule 4.9(a), the designation of
all Contracting States bound by the
PCT on the international filing date,
for the grant of every kind of
protection available and, where
applicable, for the grant of both
regional and national patents.

Ex.1002

Cholla Energy LLC & OBM, Inc. / Page 443 of 611



01128-000002

PCT REQUEST

3/4

Original (for SUBMISSION )

VI
VI-1-1
VI-1-2
VI-1-3

Priority claim of earlier national
application

Filing date

Number

Country or Member of WTO

11 January 2018 (11.01.2018)

62/6
uUs

16,348

VI-2

Priority document request

The receiving Office is requested to
prepare and transmit to the International
Bureau a certified copy of the earlier
application(s) identified above as
item(s):

VI-3

Incorporation by reference :

where an element of the international
application referred to in Article
11(1)(iii)(d) or (e) or a part of the
description, claims or drawings referred
to in Rule 20.5(a) is not otherwise
contained in this international application
but is completely contained in an earlier
application whose priority is claimed on
the date on which one or more elements
referred to in Article 11(1)iii) were first
received by the receiving Office, that
element or part is, subject to confir-
mation under Rule 20.6, incorporated by
reference in this international application
for the purposes of Rule 20.6.

Vil-1

International Searching Authority
Chosen

United States Patent and Trademark

Offi

ce (USPTO)

(ISA/US)

Vil
VIII-1

Vil-2

VIl-3

Viii-4

VIl-5

Declarations

Number of declarations

Declaration as to the identity of the
inventor

Declaration as to the applicant's
entitlement, as at the international filing
date, to apply for and be granted a
patent

Declaration as to the applicant's
entitlement, as at the international filing
date, to claim the priority of the earlier
application

Declaration of inventorship (only for the
purposes of the designation of the
United States of America)

Declaration as to non-prejudicial
disclosures or exceptions to lack of
novelty

1X-1
1X-2
I1X-3
1X-4
1X-5
I1X-7

Check list

Number of sheets

Electronic file(s) attached

Request (including declaration sheets)

4

v

Description

26

Claims

Abstract

Drawings

5
1
8

TOTAL

44

Ex.1002

Cholla Energy LLC & OBM, Inc. / Page 444 of 611



01128-000002

PCT REQUEST

4/4

Original (for SUBMISSION )

1X-8

Accompanying ltems

Paper document(s) attached

Electronic file(s) attached

Fee calculation sheet

/ —

1X-20 Figure of the drawings which should |g

accompany the abstract
1X-21 Language of filing of the international English

application
X-1 Signature of applicant, agent or /Basil M. Angelo, Reg. #62811/

common representative
X-1-1 Name (LAST, First) ANGELO, Basil
X-1-3 Capacity (if such capacity is not obvious

from reading the request)

FOR RECEIVING OFFICE USE ONLY

10-1 Date of actual receipt of the

purported international application 13 Febru ary 2018 ( 13.02.201 8)
10-2 Drawings:
10-2-1  [Received
10-2-2 [Not received
10-3 Corrected date of actual receipt due

to later but timely received papers or

drawings completing the purported

international application
10-4 Date of timely receipt of the required

corrections under PCT Article 11(2)
10-5 International Searching Authority ISA/US
10-6 Transmittal of search copy delayed

until search fee is paid

FOR INTERNATIONAL BUREAU USE ONLY

11-1 Date of receipt of the record copy by

the International Bureau

Ex.1002

Cholla Energy LLC & OBM, Inc. / Page 445 of 611



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
(Docket No. 18-874-WO1-US)

In re Application of: David Henson et al
Examiner: TBD
US Application No: 16/482,495

Filing Date: July 31, 2019 Art Unit: TBD

Title: Method and System for Dynamic Power Confirmation No.: 7727
Delivery to a Flexible Datacenter Using
Unutilized Energy Sources

PRELIMINARY AMENDMENT

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Please consider the following amendments and remarks before examination on the
merits.
Amendments to the Specification begin on page 2 of this paper.

Remarks begin on page 3 of this paper.

Ex.1002
Cholla Energy LLC & OBM, Inc. / Page 446 of 611



AMENDMENTS TO THE SPECIFICATION

Please replace the first paragraph after CROSS-REFERENCE TO RELATED
APPLICATIONS of the specification with the following amended paragraph:

This application is a U.S. national phase application under 35 USC 371 of
International Patent Application no. PCT/US2018/017950, filed February 13, 2018, which
claims the benefit of U.S. Patent Application no. 62/616348, filed January 11, 2018.
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REMARKS

No new matter has been introduced into the present application as a result of the

above amendments.

Prompt consideration and entry of this amendment prior to examination is respectfully
requested. If there are any questions or comments regarding this amendment or application,

the Examiner is encouraged to contact the undersigned attorney as indicated below.
Respectfully submitted,

Date: July 31, 2019 {Alexander D. Georges/
Alexander D. Georges
Registration No. 70,534

McDonnell Boehnen Hulbert & Berghoff LLP
Telephone: 312-913-0001 300 South Wacker Drive
Facsimile: 312-913-0002 Chicago, Illinois 60606
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characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (02-18)

Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

Filing Date P019-07-31
First Named Inventor | David Henson
Art Unit | TBD
Examiner Name | TBD

Attorney Docket Number | 18-874-W0O1-US

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns,Lines where
- Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code? of cited Document )
Figures Appear
1 5288456 PO01-09-11 CRATTY; William E.
2 £633823 P003-10-14 BARTONE; Erik J. et al.
3 7143300 PO06-11-28 POTTER; Mark R. et al.
4 7647516 b010-01-12 EIANGANATHAN; Parthasarathy e
5 7702931 P010-04-20 [GOODRUM; Alan L. et al.
6 7779276 P010-08-17 BOLAN; Joseph Edward et al.
7 7861102 b010-12-28 '};QIANGANATHAN; Parthasarathy e
8 7921315 P01 1-04-05 | ANGGOOD; John K_ et al.
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

Filing Date 2019-07-31
First Named Inventor | David Henson
Art Unit | 18D
Examiner Name | TBD

Attorney Docket Number | 18-874-WO01-US

9 7970561 P011-06-28 PFEIFFER; Clemens

10 B001403 D011-08-16 HAMILTON; James R. et al.
11 B006108 P011-08-23 BREY; Thomas M. et al.

12 5214843 P012-07-03 BOSS; Gregory J. et al.

13 B374928 P013-02-12 (GOPISETTY; Sandeep et al.
14 B447993 P013-05-21 [GREENE; Daniel H. et al.

15 B571820 P013-10-29 PFEIFFER; Clemens

16 B627123 P014-01-07 UAIN; Navendu et al.

17 B789061 P014-07-22 PAVEL; Milan et al.

18 B799690 P014-08-05 DAWSON; Christopher J. et al.
19 D003211 D015-04-07 PFEIFFER; Clemens
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Application Number

Filing Date 2019-07-31

INFORMATION DISCLOSURE

First Named Inventor | David Henson

STATEMENT BY APPLICANT

v Art Unit | 18D
( Not for submission under 37 CFR 1.99)

Examiner Name | TBD

Attorney Docket Number | 18-874-WO01-US

20 0003216 P013-04-07 BANKAR; Sriram et al.
21 0026814 P015-05-05 PASHEIM; Jered et al.
22 0207993 P013-12-08 UAIN; Navendu
23 0218035 D015-12-22 | I; Tao et al.
24 0552234 PO17-01-24 BOLDYREV; Sergey et al.
25 10367353 D019-07-30 MICHAEL; T. Mcnamara
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
1w Cite No ; Relevant Passages or Relevant
Initial Number Code'| Date of cited Document )
Figures Appear
1 0080030078 PO08-02-07 WHITTED; William et al.
2 20080094797 D008-04-24 COGLITORE; Giovanni et al.
3 P0090055665 PO09-02-26 JMAGLIONE; Stephen C. et al.
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

Filing Date 2019-07-31
First Named Inventor | David Henson
Art Unit | 18D
Examiner Name | TBD

Attorney Docket Number | 18-874-WO01-US

4 20100211810 P010-08-19 ACHO; Carl Edvard Martin
5 00100328849 D010-12-30 FWING; Carrel W. et al.
6 20110238342 P011-09-29 PFEIFFER; Clemens

7 20120000121 P012-01-05 BWANN; James J.

8 20120072745 P012-03-22 AHLUWALIA; Vikas et al.
9 20120300524 P012-11-29 FORNAGE; Martin et al.
10 20130006401 P013-01-03 BHAN; Xinxin

11 20130063991 P013-03-14 KIAO; Yuan et al.

12 20130086404 P013-04-04 BANKAR; Sriram et al.

13 20130187464 P013-07-25 BMITH; Mark Berry et al.
14 0130306276 P013-11-21 PUCHESNEAU; David D.
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

Filing Date

2019-07-31

First Named Inventor | David Henson

Art Unit

| TBD

Examiner Name

| TBD

Attorney Docket Number

| 18-874-W0O1-US

15 20140137468 P014-05-22 CHING; Gregory M.

16 0140379156 D014-12-25 KAMEL; Michel Roger et al.
17 0150155712 P015-06-04 JMONDAL; Subrata K.

18 20150229227 P015-08-13 AELOIZA; Eddy C. et al.

19 20160198656 P016-07-14 IMCNAMARA; Brad et al.

20 20160212954 P016-07-28 ARGENTO; Onofrio

21 20160324077 P016-11-10 FRANTZEN; Kohlar T. et al.
22 20170104336 P017-04-13 FLBSAT; Mohammad N. et al.
23 20180144414 P018-05-24 | EE; Ja-Chin Audrey et al.

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS

Remove

Name of Patentee or

Pages,Columns,Lines

Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2i Cade#4| Date PP Passages or Relevant
Document .
Figures Appear
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

Filing Date 2019-07-31

First Named Inventor | David Henson

Art Unit |TBD

Examiner Name | TBD

Attorney Docket Number | 18-874-WO01-US

UNIV ZHEJIANG )
1 1103163904 CN A 2013-06-19 TECHNOLOGY. English Abstract X
DOKUZ EYLUL
2 015199629 Wwo A1l 2015-12-30 UNIVERSITESI ]
REKTORLUGU [TR]
If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S . . )
i (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s}, TS
Initials No . - .
publisher, city and/or country where published.
1 BIRD L., et al., "Wind and Solar Energy Curtailment: Experience and Practices in the United States," National
Renewable Energy Lab (NREL), Technical Report NREL/TP-6A20-60983, March 2014, 58 pages.
2 FPEX Spot, "How They Occur, What They Mean," https://iwww _epexspot_com/en/company-info/
basics_of_the_power_market/negative_prices, 2018, 2 pages.
3 Intemational Search Report and Written Opinion of PCT Application No. PCT/US2018/017955, mailed on 30 April
018, 22 pages.
4 International Search Report and Written Opinion of PCT Application No. PCT/US2018/017950, mailed on 31 May
P018, 15 pages.
5 Notice of Allowance mailed on 02 April 2019, for U.S. Patent Application No. 16/175,339, filed on 30 October 2018, 12
bages.
6 Notice of Allowance mailed on 29 July 2019, for U.S. Patent Application No. 16/245,532, filed on 11 January 2019, 13
bages.
7 BOLUNA_, "Powering the Block Chain," August 2018, version 1.1, 29 pages.

If you wish to add additional non-patent literature document citation information please click the Add button| Add
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Application Number
Filing Date 2019-07-31

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | David Henson

Art Unit |TBD

Examiner Name | TBD

Attorney Docket Number | 18-874-WO01-US

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 501.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
1 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if|
English language translation is attached.
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Application Number

Filing Date 2019-07-31

INFORMATION DISCLOSURE

First Named Inventor | David Henson

STATEMENT BY APPLICANT

v Art Unit | 18D
( Not for submission under 37 CFR 1.99)

Examiner Name | TBD

Attorney Docket Number | 18-874-WO01-US

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection{s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e){(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature fAlexander D. Georges/ Date (YYYY-MM-DD) 2019-07-31
Name/Print Alexander D. Georges Registration Number ’70534

This collection of information is required by 37 CFR 1.97 and 1.98. 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 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/aor examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.5.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may he disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
hisfher designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may he disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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N

Do

' Espacanet

Bibliographic data: CN103183804 (A} ~ 2013-06-18

Photovoliaie greenhouse solar energy distribution method hased on crop growth
mode and device thersof

Inventor(s): CHEN JIAOLIAQO; XU FANG; ZHANG LIBIN; TAN DAPENG; Al
QINGLIN + (CHEN JIAOLIAQO, ; XU FANG, ; ZHANG LIBIN, ; TAN
DAPENG, ; Al QINGLIN)

Applicant(s): UNIV ZHEJIANG TECHNOLOGY #* (ZHEJIANG UNIVERSITY OF

TECHNOLOGY)

Classification: - international: GO5D3/12; HO2510/00
- cooperative:

Application CN20131024320 20130122 Global Dossier

number:

Priority number CN20131024320 20130122
(s):

Also published CN103163904 (B)
as:

Abstract of CN1G3183804 (A}

A photovoltaic greenhouse solar energy distribution method based on a crop growth
mode includes: firstly, building an luminalion nesd modeal based on grean houss
crops, a photovollaic cell equivalent mathematical model and a luminous environment
mathematical modal of crop canopies, building a muilti-parameter, muitivariable and
nordinearity coupling pair time differential equation, achieving ulilizing an optimization
algorithm to design, regulate and conirol a photovoltaic greenhouse call array under
conditions of different Blumination intensity, different lumination angles and different
temperatures by soiving the differential equation, and achieving solar energy
reasonable distribution of photovoltaic cell maxdmum electric enargy production under a
condition which satisfies greenhouse orop growth conditions. The invention provides a
device used for achieving the pholovoltaic gresnhouss solar energy distribution method
hased on the crop growth maode. The invention provides the photovoliaic greenhouse
solar energy distribution method based on the crop growth mode and the device of the
photovoltaic greenhouse solar energy distribution method based on the orop growth
mode, and the photovoltaic greenhouse solar energy distribution method based on the

https://worldwide . espacenet.com/publicationDetails/biblio?[I=0&ND=3&adjacent=true&... 10/30/2018
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orop growth mode is capable of effectively achisving greenhouse photovoltaic power
gensration and effective reguiation and control of arop growth and energy.

https://worldwide . espacenet.com/publicationDetails/biblio?[I=0&ND=3&adjacent=true&... 10/30/2018
Ex.1002
Cholla Energy LLC & OBM, Inc. / Page 461 of 611



CN 103163904 A

(19) eht A RSB ER A=A ARORAATEANE
*‘P (12) Z A& FIRiF

(10) HIEA% S CN 103163904 A
(43) RiFAFH HE 2013.06. 19

(21) BBIFS 201310024320. 6
(22) BiFH 2013.01.22

(71) BIFA WL Tk K
Hitik 310014 WiVLA BT T 3 X EHHE /S X
MERK 18 5
(712) BN FREE. F75 sk wmons
LEM
(74) EFMRIBANA BN R IEERFSTHER A
7 33201
RIBA Fit A

(51) Int. Cl.
GO5D 3/12(2006. 01)
HO2N 6,00 (2006. 01)
BORZERA20T W7 B3I

(54) ZPREFR

— AT AR A KA A O AR = K B BE
e 7714 e HAR .
(57) =

R AR A KA e ARIR = K BE 2
BCT7 i, B 5B SR TR AR A7 SRR
AR HLIth S R AR R E et 2 R D G A B
BT, 57 2 B8 2 AR AR LRI AR A 0 I R
93 77 F&, I3 0 5 AR B SR A SE DA [R) D' HE 9 A
IR BRI 2 A, AU AL AR e R
T S AT B o AN A, SEBLE 2R AR
ARSAF TR AR R BRI K REREE &
BB, ARARME AR SE B TR AR KB
AR KA RE D T IENERE . AR IR —
Ty 2 S B =B AR A A AR K RER AL
TP RS TR A KA R IR R S OK R BE 70 Fid
J5iE S A

Ex.1002
Cholla Energy LLC & OBM, Inc. / Page 462 of 611



CN 103163904 A W F E ok B 1/2 5

L — R LT AR AR K 210 e DRIE 35K FH A 40 i 77 125, JUBHIE 26T Tk 49 i 7 154
FELLT DR

1) 773 T S VR IR 6 I 75 SRR 6 IR i it 24 A S B TR R A0 2 ) D PR B 5
BRI, Ho,

BTk i IR LIt 5 A0 B R R T30 3 VA0 0 516 R A SRR £ R A4 PR R 26 R <
I VA B I A FLBEL g . 22 CO, Y JEE TR/ B ), S P9 32 IR R BEL 7 U 2 (1 P 0
TR LIS, R R

vy = e TS TN (X, - X,)

Horh, 7, g SR TR RSP SR S GRS 5T, SRR C sx BRI gm sy, BNV ALEA
B R

AR VR A A TR 10 75 s, e S AR TR T A @, b {8, LA AR AN AT A 2% 1024
0
Pk P 400 8 2 0 506 B 5 0 R0 Fty 7 57 ek A AR S (7] 5 AR P 3t o 70 T AL A J 1 £
i S K S i T B2 S R (IS, 7% R VA A K o R B A TR 32, 3 T XU
LR BRI AR, BT OGAR M S S0 155 R PR BB R

L 25 e R TR 2 M 1 B0 0 0 5628 SR AR S P B A e R B TR 6 7%
Ido,
T

1=k G+ [ Ldaofk,K (Ny-L)+ kK, (Ny-Hy)' 1+ [, 2220k, K, [(Ny - L)| + kK (N, - H,)']

W)

AP, kG LGB R ERHOASK B (19 06 ORI 25 P 4R S 9, 6 g SR R AR S i
ke, A EFEFRFREE AR . WUERBOCOR IARIERS, W) k. S eAR AR 6 s an eSS, k, (1
Mt E A S AMRHRE DG AR B U NG IR 2 I S B S TR R I A TR A OGRS 5
= IGUA X YR ZE N S 7 AR K T AT TR R DGR AN 5T TR RO IR A S s e
Ko N8 S K, NIRIES Rk N8 S BRA kg DHIEOE S R K N BT AR K,
BT SRT ARE K A RIS ke, Dy RIZE S 22500 N, Bk T 2 5 Ly Ol A G2 1)
o do; ARSI . AN N AR mOGE, B L AR 2 B A e
JE TR E BRI 5 Wi U AT A R A, 0 5 7 L 9 R AR K R T B A I B A SR
T = B G MRS BRI 5 7, S HE A0 A A R S P S B g S AN [R) A 4R R RH B 1
KEEMEE BRI S

2) FALZBH AR ARG R X I TR By R S I B 5 RR KSR AR SEIAN IR
WP O A BRI B A5, T &5 A UL SR DO UL = Lt B 1) AT B vk R 4%, S
L R A A SRAT T AR it e KA v B K BH RE /i 5 2 0

2. AIACREESR 1 BT I ) Fh ke TR A KA X e IR 5 KB BE 7 FL 77 3% R R AE
T BTIR IR 20 b, A ST 10 AR S, AR S ST B AR A, SR 18 AR SR AT
SR AT AR S, DAL S EARAL S H00R 2T ()3 55 55— B it i ARORT 25— B v b T AR A
B x1. x2, i AR SR = R A R y, BRHOR AR a, W b, UL IR SR
INE

2. DYIGEALISE x1x2y va b ZHEA, RS EBEHLA B n DS TG #EA P (0)

2

Ex.1002
Cholla Energy LLC & OBM, Inc. / Page 463 of 611



CN 103163904 A W F FE Kk B 2/2 7T
TR e N AL T 5

2. 2) VEFETAREEE N AE, I AP R S DU AR 2 T i e BB

2.3) FHi A, B s g A s

2. 4D AN FRT XS WIUEFAE A 1008 Y AR AT HE 7 MR HE P 1 45 S ek 1,
FARTE 7 B AL, N AERAT A SRR i 85, 7= A AP

2.5 BRJ5 » VISR RRRE A T AR 15 0 B, BIOA B B IR EL T, W LA o R
A3 20 B e 8 N E AR E A s fd e, 2k 5 9 HRES s ILE A, & A
WREEN T IRIEIR, AR IEAT, A& &L x1, x2, v, a, b 8558, T SE IR =560
WREEZ AL Be Tt o

3. — A H TSI AR EL SR 1 T 1928 AR A KA = i AR 2 K BH B8 4 e 7 125
IS, HARFIEAE T Il 25 BALHE M RS YT AL s LA, I v 552 TOOGAR B 40 1) o s T B
SRR PE T AL BN, IR £ R YT AL SN LS el F AL 5l . B e, BAT 4%
MBI 5 e e il SR AR I Bl AR T S — IR 4% IR BIIE FE IR B AR I L S IR
T RBA R, Vi - BAT N %, WEE — IR A 45 3 B i AR A 2 A7 8 1 A 451G R TR 4 S5 [ g
20 A, 75 HAT TR 0 A5 I T B 1] 5 A UG 4 s R S I R 5 -

4. GIBUREE SR 3 Bl () e L, SRR AEAE T AR B i T el vt i AR AE B B i RE b 9l
Wi A5 P 25 R A B AR AL, 8 ok 4y B IR TR ER AN R A2 B AR e 5, AN 0 3 e KA
Ay A 3 AN B BB B IS AT B R S A RO S B R R 3 N AN E AR R R W R

- R, +R, , +R B
=TT+ =2=%) fz:“(HRGR D =T/ }Rz) SR FH 2 PR L ) S 4T B )
1 * 2 t4 i ¥

S 325 1) R v TR A AR P R 4EE R

5. WIAUHEE K 3 8K 4 Pk (B, HARFEAE T« Pridifd 25 B DOGAREE 51 5 2 5 HAT R
G, PR AT R G E T RS IRA AL 48 S5 S5 25 L g L4
J%

Pl 5 5 KA AS , BB N A G IR IR B AR SR B, IR AT AL BB JG bR 2
NI HHL

Pk B N 2K ST, il 2 06 AR R F R BR 5 45 i) 1 A% 0, B SR AR 4% AR %K
FENANGIE RIS T, BUN AT B FREE OGRS, I n) 4K WS 15 5 4 HH A R HE A
INAHET I =Rl

JITIR R4 oL 25 S it s BRSO N ST LA R R TR 2, 7 A N R HLAE
56 A AR L T TET AR DR FE LI B )

T I 649 ek 1AL FELATL T8 e 9 25 0A R IA A s R AT AL B ' AR T ASORE 3% , AR 4 TH AL M B R
2, SE OGO AR R T RE 1

Ex.1002
Cholla Energy LLC & OBM, Inc. / Page 464 of 611



CN 103163904 A i BB B 1/7 5T

—METEMEREXREEKRAESESERE R
=1

AR G
[0001] AR HHBP R AR K P 3 RV VD iE AT A0, 0 H= 8 Je— Rl Rl = K
BEIT LT

HREAK

[0002]  H i, AxEREE S K 3 BRI 8 22 A OR ] O Rl o T 5 SV 0 A8, [R) I AR D4 A B
RGPS JTRT IR A7 T AR S ] A A AT BE IS 20 1 i Aili o6, O & mT # AE AR RE N
IALWAT o FERZBE 22 22 fa N B T RE AR fr 22 2 555 DL T K BH B8 A A A i BE U
PNV S H AR A, PRI B 8 SE I BH B8 & HL » SCRE PRAEAR B FIAR 7™ i 22 22 (I DG AR =2
okt BA AR RERT S BERT AECRUE R A2 HOR B RN, 7870 AT SR H RER — B2
AN AT T A BEYE, TGI8 2 X 2 B 2, G SR A NS AR A PR B S B A AR
[0003]  Zhy T & i o 2R R AR R W AR, D1 ORI 35 R o 1K) SR BB ] J et AT Bl
B it = AR AR AR R R R BEDG I  /5 5K e SEBLS 2/ AR IR DL R, stk
R FA AR R e KA, i EG el = e 1 G AR TR PR A JR) B 8 45 B0V R AR k3K [l i R O B
DA AR T BH 2 T S AR IR 6 R SR ABE IR G AR it 25 R 2 B R AU E ) e J 2= R DG R
SRR, I 45 G AL S0 Dl O & A B S BEAT B vk AR 5, SR A S AR AR KA
R AR Hth B A HE B K BH BE B B 15 B0 P

[0004] A EAITFTAS [F) AR it B2 270 T AR AT J R A B2 S5 X0 25 N DG 3 5 F S i A L A
I3 KT, FEAT B TP O Bl S AR BRI AR R T A BH DG BRI >R o SEBLIRL N D67y
A 352 B, AT T = N BT R B TE R AR, A A TR R FL R A8 e e o DAL =5 )
DGAR TR B 51 A PE BV TR =R 5T R RA AR B E X

[0005]  BF TGO 25 % v HL it MR 4 e o g 1 4 T 2k o A 0 e vk U VAR A AR A R
T IV T2 LU B8 DU A A8 SR AR BB, I Bk vevt N A . oy
BB BT /N By oF 50, W] A S0 5 75 ek SE B R R 46 B 2 R AR HEAT AU R AR SR
AL, (B LA Z5ORRARE S BT 500 SR LA TS IE A BE AL A 2R A3 2 ARAIE

[0006]  JEARIEZ H T L4825 AR 4 F 1 B S B0 25, 55 1l R A I . A ARAE B
ARG SO0 N AT B I T 5 0, RIE B K IIEM S i ik, HASIE RN E
IR A o (AL, SR B A B VA B e R = AR B 51, JFECRAIE R B R I 4
N R E AR A B E S R AT A B, B PR OGRS F v B A B R A P

RIAARE

[0007] T v MRIA JEiR SR SO0 AR A R4 A 1 DL K e A 280 3 O A 1 Rt
AR PR AP RO IR DGR AR A RE A RO P 0 2 TR AR KA
SCVRZ I H BE M B TR S E .

Ex.1002
Cholla Energy LLC & OBM, Inc. / Page 465 of 611



CN 103163904 A i BB B 2/7 5T

[0008] 7% I fif gk 2L A Il B9 T S A0 R 7 02
[0009]  — e THEM AR K2 (K ORI 25 K B RS A0 TE 77355 , JIT R 20 T 75 v A0 955 UL 25 %
[0010] 1) F I T 36 B8 A1) 1 50 HE A SRABEIRD | 516 O Ll 5 A5 B R R VA0 T J2 1 6 3R
R, o,

[0011] 7 ik 6 O EhL b 25 A i 2 A5 TR0 ISR 3L 25 PR A ) e R SRR S 974 BILRE 700
TR AR A A FUREL ST T, 220 CO, VIR IR/ B ), SR PN R 1R 2R BEL 117 ¥t 1
HSELEE B A FLBEL ), A IS B I T

[0012] 7, =1 FUDST)f(X, - X,)

[0018]  JLrh, 7, g S fr T B T S R PR 5T, BRI C ax BT am iy, S NVTAL
B SR A B 5

[0014] AR VEM A K B A R 75 R, G AR TR TR @, b {8, LA I BN BGHAT 4 2
(K295

[0015]  FTik V4T 2 1 Y6 B M0 B R [ 7 v T A AR S (7] 5 O P o 70 T AL A1
SR 13 25 o B O B S TR 11 00, % H8 R A A o B S 0 25 TR 2%, 2 XL
I I 2R BRI A, ST 6 AR B B 0 10 3 P R ER BB

[0016] 3535 G OR TRTAR S0 T 1 B 0 7] D1 28 R e AR SR A I RS 70 26 1y

[0017]

I= kcG "'I .xlt"da)i[ded(NO " Lo,)+kam(No 'Ho)”] +js -{%Gi[kd*[{d‘ kNa 'Lc)[”‘”k;K;(No : Ho)”]
[0018] 1

[0019] K, kG NALGEIELEREFROASK ORI = N AR S 5, G O S AP K BH A At
PRIE, ko NS PRLRE A . RO AR ISR, Wk, S e AR AR K& E R s WiJE
4, ke B9 S S MR IE DG A 5 B8 UM X IR £ B I B S T IR BT AT TR) 4 s DG
SR 5 58 = T5UA % DGR A WIDE S 7 A B T AT T4 ) DGR 5 T, 2 TR RO G A A S
TS Ky B ST K NIRIBHTR kg W8 R R k) AIEIEN REL K, MBI &
Sk, AL RS FRH K, A RNGEE S 3k, RIS S R N, N BRI L,
RrGE & s deo, WASS ARSI . SHMGIEAR B AR SO, F1S o it i B 22 25
XIAVEYDTEL = R G 85 Wi AT AT 25 (R I ABE, i 7 A6 B LU AR B K 5 IR 3 1A JE i A 7Y
TR 2 (R C I FE RO A BT 8 7y, SE U A P U A S B Y S AN [R) St 4R K
BH LS R S B A PEAR D BRI XS 52 5

[0020]  2) 3572 S 4. L AR E ARLLYERE G R IN R 53 75 R, SR 503 T7 RE A SR AR SEBLAS
[F] ' e i B S DI R A BE AL 25 A0, O &l S DA SR X D16 ORI = P vt B 7 EA T T A
25, SO IR = AR Y A ST TR OGO it e K L K FH RE RE 85 B0 i .

[0021] 25, ik DR 20 A, PUAR S N asi AR B35, MR 22 ST T F 9 AR A, SR 32
FSRAAAT IR AR Z A, A 2 E00R = 0T ()3 5 5 56— B it i AR 27— B Lt i Al
OERES x1.x2, MR Sl S =0 B y, Ut iR A E a, 6 b, AL R P
Bk -

[0022] 2. 1) WIUAtL)E x1.x2.y a.b SECER, RS ELRHL L8 n AR BIaa 1 7K
P(0), B E A KA T

Ex.1002
Cholla Energy LLC & OBM, Inc. / Page 466 of 611



CN 103163904 A i BB B 3/7 5

[0023] 2. 2) THSPRREIE N S AR, FH 4 B R o o O AR 15 0 A WA

[0024] 2. 3) #FWi &, HEHIHE BALEE & ;

[0025] 2. 4) AN AL TR T AT LG FIEE 3 0003 N S AE AT HE 7, AR HE 7> 11 45 s
R, ST R HA 8L , A AEAT A XA R ia 8, 7= AR R

[0026]  2.5) SR Ji, VI EHTFIRE A0 BT 2 7 9 A 1 A, B3OS ) B OB AR ES T, W LAk ik
TR TS B 5 BA B KIS N RE N AE N S A, btk 5. i RS L 2R,
FEAW R BEN T IRIG IR, WA IET, 445 im0 x1, x2, v, a, b 55, i SE IR =0k
AR AR B 5 AR A BE T o

[0027]  Fgilk—2b, iR s AL FE A SV AR B, BT IRV 5 )= TG AR B 271 1 FeL vt T AR
VA FE T ARSI, BT ak i BE Y15 AL AT HHoRE r L BBl F=30ih e, EATIA 4%
B S S ERE Tl SRR AR IR B AR R FE - B Ac IR B RS VIR B AR T L IR
1T RGH R BiFe — BAT A 4% i 56 — IR 25 3 R 5B A 78 A7 B4 R AT 4% 1 B 1 4 55 [ R I
A, EEAT RN A NI E R 5 TGS sl IR S i m g 56 .

[0028]  #F—2, MRPE HH T FEIth AR AF #5 3 ob F2 H T A 4% 10 25 ()46 B AR Ak, 0 ik 43 B[]

ISR R AN [F) ELAR ELAR A #0053, DN O FE B e KA n] 73 0 3 B B B[ Bei is A7 ind

R, +R
] 55 4= 3 FF i B IALRT 3 SRR AR [0 92 BT f—Tf(H& IH‘ =T/Q1+ ‘>

»

zizrf(uRS'*'Rz

) %ﬁﬁ F3 9 HATL )X AT ) S Bk ) vl el TR AR A 2 P s i o

[0020]  FEIE—3F, Prik il AT RAHAE T RAER A X FAL 4k 2515 S hr 4.
Yk FATL AL K

[0030]  FITib IAME 5 R AR , LIRS P A6 R R P AR B U, JF AT AL B e
& BN EAL 5

[0031]  FTaR (R A ST SEAL, A i 3 6 AR R M RN BRI 4 o) (R A% o0, B OB SR AR 3% A%
E@é&?—%lﬂwﬁ‘éﬂﬁdﬂ%@/ﬁ%ﬁ%,iR%U%H‘ﬁH@BF%J‘%EﬁHi%&#rﬁéﬁé HL# 15 5 4 2R R
RREEINAIOE R s

[0032]  FTiR 14k EE%ME%‘%;EB%& B N T FALUR e 4, 77 AR X R R i
5, 50 BOGAR H v T AR IR FE AL IK B

[0033]  JTads Ft) skt FEATLIE o 199 % 1A 6 1A 2545 R LAG) S5 DG AR TSRO 322 , AR IS TS0 HH T
T84, SEROG AR TR B E TR Y .

[0034] AR EHIFA G300 2 EE R ILAE -

[0035] 1) I AU IRABERL O AR 35 55 N DR B B, 2 AE BRI 9T 3 P O R ER B8 1R A8
o

[0036]  2) ANJ7IEANRZ Bt AR B Hh 5 S5 R S S BRI, O A L PREE, N RS, OF
WL T B TR R T AR

[0037]  3) ANEEE W] SR = LR R R EY A KA A K B Re A RO .

B (=] 15 R
[oo38] & 1 s2 iR = HIEHR B B LA =98 2- AL 3- 1R 4- ENIRTR L
6

Ex.1002
Cholla Energy LLC & OBM, Inc. / Page 467 of 611



CN 103163904 A i BB B 4/7 5T

SRR IR A 5 PAT I 2% 6— ik N TH ML 7— = S U A ks 8- YR AR 9— Zds
[0030]  [&] 2 & Hayth AR AL B AL AL SO0 S50 BB 2 vh - dkds ML 2— il 3- =
3] 4- BEAT A 4% b= SCHERlzK 6- 83 ih 7- YR A A 4% 8- AR it AR 9— MBih#E 10— 3K
L
[0040]  [&] 3 & B MAHE — A4 IKBN TR ] s B 3 1- )ik 5e 2- BB 4% 3- IR % 4- M
[0041] & 4 A4 RE 3l 5 3 A B O R .
[0042] & 5 2R it E AL B TR T 1S o

K] 6 2 A S B 3 ECHE T TR 5 45 ) R 1650%990mm [ 22 (i ek A 1K1 156 86 AT = 45 AT ik
75 B 6 (a) ¥HRZEI A EATHES B 6 (b)) 28 HES K 6 (e Wi =M1 Zh 1 1)
K HES 77 X

BRLHEA R

[0043] T I&S BRI, TR AR R B EEAT PR UL

[0044]  ZMEIE | ~ & 6, —FhIk TAEM A RBI RO OER = KB RESN Bic 5%, A7 XL
IF] Y6 £ MR R 10t =8 AR el J2 D PR B A, ATLACIE Py KB B A (R 3C9% 2K (VENLO) B3Rt
NS, g A RASLBEL D e E T AR A AR O JEASE AR R D' AR Pt A R A A, SR
P BE S G DU 5%, BLORUETS 2 AE W AE KOGF B T AR b A Kk i, JF IR
UELERCPR I 8] P fe 2 SEBILRL 200G AR TR B 471 R AR AL Be vt

[0045]  FTI {2k T XU H) D' 2k BR B B = AR 6 2 S PR AR, BIAR i AN [R] D' (X it 4
FI TR AT JRI AN A S8 0 R BH G LR ST« AU 4 S 52 0 5 I 25 FEAE A A A X A s i) 25
ESIEE - S RV LI 2 AT 3 5 N Vil VNG ER A K R 1D~ 2 U N =t Bl 2 2 i

[oo46] 1 T ANIFE]G AR H Tt R 1) i A AT Je AR BH B3 A FE A5 R 3= OUIR 25 4 SR B A
£« T RRAT iy S AR 2 A HEAT LS B, WIBLUL R AR B AR S K AESE b R, E g4
B _E R 25 Bl 55 DL L-F A AN AT BER, 10 HH AP 22 SR 00 th sy AR 8 2o B0 I ) AL, 3t 4
I I B S5 B 2 B BB B AIT 5 T7 9% WDAE 25 B T 500 I 5 23 AT AE AR SUL 4% 11 A ik 2 PR 3 0)
BT AR, WIS L8 IR LA, AN B A A o

[0047]

[0048]

[0049]

[0050] K [H ELA ¥ A1 BZ Rl MAEER I 5 md B A2 AL I I RE AR = WA D )2 IR PR B
e MR L = A0 T 3 T 1) AN FE A%, B RO BH AN [ 2271 S0 8 H 23 g IR IR AT W 1y
Ol 73 BIBEAT B — H N = WD AR LTS Dl ol T Al SR AN R, Xl & A 75 e A e
WA, IAEAN AT R T, B LA S8 A B 3 BT

[0051]  IE [F) BRERRE U T SR i A T S S 6 I IU) 328 SR Dl XoJ 38 S SR 2 T Dl 538 JE2 A S Wi
RN S 2 R B R AR R A R R ] 2R 0

[0052]

Ex.1002
Cholla Energy LLC & OBM, Inc. / Page 468 of 611



CN 103163904 A i BB B 5/7 7T

Lde,

[=kG+ [ JdolkK,(Ny-L)+k,K,(Ny-HyY' T+, S K (N L)+ R K (N - Hy ']

[0053] (1D

[0054] K, kG Mt G ER IR AR M B G ORI S A AR TR, G o S A 48 S
PRI, k, NS FTRGE VA . A RO ORI ARG RS, Wk, S e R TR & DG 3 5 a0 JE I
4, k, RN A BB C A 558 00 X DGR 2 5 1 B i 2 1 R BT AT T o G
SR 5 55 = I00A X PR 2 MU 5 Jim 7 AL R BT A R IR 5177 S (R m DG I A
TSI Ky R8I A K NIRIES Ak, i8R AREL kT iEIE S REL K, B X
Sk, BRI S B K RGBS sk A RLE S R N, h AL L, AR
RIGER IR d o NG ARISLAR A

[0055]  EAMJGUR (ORBHARST ) R oA BRAR mOGIE, LI (80 52 2K # U s O6 R
ZIvo AR LY T AR 22 XA 0 e R PR G AT 5 W TR AT AT SR R AR, AN RO BH LA 1
B M T EG RS A s, 32 B YU R A BB AR E K RE . B B R AL
KRR ' O T AR AT Jr X6 25 PN DG BB IS AN [R) A7 B PRS2 Wi 23 BT > 495 5 i AL T B AU 7 5 2L
SR . IR RO I A T SR YD 2 RO BGR RO IR BT 7, U B KA
ST PN S BRI ST AS [R) S 25 F R KB LI B SR B A A N UL X B, il /D A SUL A o B
DU S AL RE /PR S ELELo

[0056] £ AR EARMHIE M SR O AR i it S 28R A A RT3 0 e /= B D A B 5
AR, TR 2 B B AR R AR L MRS G X I TR o3 T R, T A A 73 T R R SR A SE AN R
DR O FEAEL FE 45 T IR A AT AR A v iR ' S B 0 B LA o DR
HL (R A A R E e 75 SR AT R A BB RO

[0057] R4k DG AR K BH FJth Al 1 1A 18 5 ) At AR 22 e A5 216 AR T B i S8 280 % —
A2 SGHR AT B FE A B R O TG b AR AT BRI BH A . DGR MR
BRI R UTE -

[0058] Iﬁjpgmgo.[e kT “IJ“E%Q—‘“—I
" (2)

[0059]  FEAEMEH ST RS nJITALLNZE, RSH AN o595 K, fifb A -
9“-[’_
foo60] [I=1,,-1, '[e"‘"f -—1}

[0061] P=V-«TI (3)

[0062] T Ayt HLYAL s TPH A 0GAE HLVAL 10 4 S W VAT HLTAL sq 2 W HIL AT 5V R 5 HH L 5
Rs Ay AR IECHLPH sn 9 AR SLBUR T sk O BOR 225 WA T 9 JT IR sRSH 24 JFIBCHIBE.
[0063] IR AR AEKEDLEVEH 528 FIAE B OGS, WA KK LB &A1, Hd 2
A ESER L 5w EE A AL B AR g AR AT PRI T R BV E A 6 75 SR AT HAUALEBE D
SRR AR AEY) T ALRH T (), 2006 CO, W BE I/ 52 M, SR FH Vi 2 ERL 32 A FH 1 - A
— 2 B R TR B AALBE ), S SR W -

—_ ) 1, +k,y [ ™% 4058 3 0T, :
[0064] 7y =1 ST ST X = X)) =P [E«« = }[ T fax10 e | @

8

Ex.1002
Cholla Energy LLC & OBM, Inc. / Page 469 of 611



CN 103163904 A i BB B 6/7 T

[0065]  Hirfr, 7, Ay eA Ay TR S 20 A AR ST 5T, 4T3 IR, BT °C sx,, x, SP A E
P S5 o £ R PR RV R 6 R B2, B2 am sy, BN TALB D AR R B ke, ke A EIE
FIE IE FR A AR VEWAA BT DX, a3 i VEPE IEARL 53 3 R 4. 3,0. 54,

[oo66]1  FFHCALSVEAT B IR SAED) A KA T B it i Kk &R e RIR =
FEL Y R B 2 BRI AZ L AT S o BT X IX — ] 8, SR FH — b SR agd A5 S35 (R0 AL T v R SR G AR
e 25 HL I T AR R A B v, S AR AR OGIAEE R IR AR It B R HL .

[0067] A WHARYE ZE AR (K Y R4 AT, SR H IR S (GAD ARAAT R AT AR S 2 8.
WU E 2 th 2% x1, x2, v, a, b, AL WY K] 5, I PP IR UTE -

[0068] 1) WILHALIE x1\ x21 v+ a b SEEHE, B S HPEHLAE K n DMEVE I VIE R4
P(0), BB R ANUAAREL T,

[0069]  2) THETAIEEGG N REAE, FF ) W R S D0 ff A 75 v A2 1 A

[0070] 3D AL, Eigm B E R

(00711 4D FF AN AL 27T WTAEF0 A 25 A R 3 R B ARLUE AT HE 7 AR HE P I 45 SR Bk
T ARTT 7 R H IR, X AEREAT A2 AR s 85, 7 A AR

[0072] 4D ZRJi5, VHEHTRIRE A W7 R 5 3 A VB AR, BYOA B B IR AIREL T, W AL ok 2
rh T A B R B AT B KO Y AN R R e A A Y, 2 B B e RAT R INE R, A
AN T IRIEER, WP IBAT , 245 I x1, x2, v, a, b Z5 54, A SE B 2564k
AR B2 A BT o

[0073]  DGARIEES WL AR IR A B8 U5 A5 S LA A bR ) 2 P, ER s Fe L el s =30
WHS, EAT NS NSRS TE 56 Sl SOl 7 I Bl Ak Ih 56 — SR 00 45 TR B FE VR B
R I S HIAT R G0 2 o Ve 2y 745 S v b [ RSORT S 43 2l ) T 2 4%, 5 2 AR R AT
TR I BNRIRE ) o W] T B SHRED, [Nl B B A AN s i BT AR e F i Dh g .
[0074]  YakIE HLALLE H Dh #6200, 55kw, LB EL A 1 :300, %y Hi 4% 8 4 2. Srpm, Fil 52 5 1d K
1400r/min, HARTY 524 DWPSVT5 . ERAE AR 4 45 W E A28 @ 32mm R4, SKH#EE
A B GA iERE, AL E AN ©32mm. EGHE LR © 32mm, H12 4 50mm. £& 5 56 3%
ABVEIEN 4. N T IHINEE SR HIR, SR 1 T B #e 104y B [ B 4224 @ 150mm,
KHEA RN ©50mm K2 300mm fillo KA FE AT B A B B e ] © 3243, 0 £
BEEFNE . NP 1 3.

[0075] A% — SITE A S LR EE B L A R T £ K P TR 3 X [ MR R M8 2l e, T (E A 4%
R RIS B IR B A e — 9 U7 45 5 FR v TR AR P32 2 SR FH S R R i 2, H R I J Bl A
WIS R ). FEEAT AR 40 R E 1] &) TAEA 408 B R 56, R B 2 U5
ISR .

[0076]  iGHE A4 N BIAR LB LU ] e , s AT L e T S L S Rl I R LL 2 . W
WU Rl B 5B A &R AT . BT b iRE L sl i, 0B 8 4511
ZF (R B AR A, 5 BRI R 55 0 5 | AT S I TR) N ) 4% Bl AR FE AN A2 ST I, iR 4 Iz sl
B B 3 R nHRYIOE 53 A = BEE 458, FLARS A R, Ry, Rys o BRIG AT 4T A 2 4
=B, PSR A BT H B TRE AN FNET, A\ 0 B B S KN AR T A BRI B
FRTERFTE] 53 300K t, tys tes AN O B RIS KA BE T i3 TS B (R (0] 8 To AR (R 9 R K i oh 5

Ex.1002
Cholla Energy LLC & OBM, Inc. / Page 470 of 611



CN 103163904 A i BB B /7

R, +R, R, + R,
YA oty SRR R, Ry R AUEEANFFR T 036 5%, 6 =T (4200 =110+ 205

*

’*=T’(l*%%”)

[0077] PRI i a2 7y VA5 il HON LAz %6 1) B[R] 2 280 Pyl T AR A B 28RS A 1 4 ol o

[0078]  5EROGARIE = ML S EOPAT MRS RN S AH N # H) Dh g, AR 5 R

TR 2k 2515 5 5 HH A5 L Dl PN LEH ko

[0079] P WHME T ALIE R AT &I OHY Controller Area Network (fAJFRK CAN) .

P AR CAN KR 2K I T E N/ 2% (Texas Instruments, TI) [ CAN FARE 2+ A AH

i E AR DFER 1, R E5 24 1501050,

[0080] IR K5 T R AR A, SR A5 0 A BB 3 N A0l R IR B A IR 25, O EAT Tl Ak

HERAESS EAE R AT L

(00811  Jl IR A ST EEHL, W T8 ML, a3 CAN S &I R iR =06 R &

LRI ER B 428 i R A% L, B2 1R AT AT 6 FH PCI-7841, 380 SR 28 F AL IR 2 N4 v

PEEEAE T, PO S AT RS OGRS B E 5 9, IF M 2k 285 5 % HH 28 2 HHAH IV it 42 i)
B2 s

[0082]  PITiR I 4k HL 2515 5 4 HH 25, BB A STH LR H B4 il 8 45 77 A B [ o

{55, 56 BOGAR H i AR el I FE AL, RUTLFZK 22 S8 AT ALAS KT 9K B))

[0083]  Jradk () i HEL AL IE o Y 4 A 6 1A 4 458 UM LA 55 DG AR THIASRCAHZE , AR 40 v B L HH 1)

F8 4, SEROCAR TR B FE VY o 307 YL 2 PR ML AGR A5 7K 22« ML IR i U 715 35 PN 1R L

B

[0084] s, BT B E RIS, UL EAV R OCRA R I — A BARSCHE] . B4R, AR B

ANFR T UL B St s, 0] LA Y 2 4878, dnil 2 it 2 (D @b Ak i AR e sl 6 AR 3 R 58O AR

PR T 55 o ARSI B B RN IR BE A BH A FF 10 P9 25 B3 3 HH BB AR 31 1)

IR ZZTE , 343 RN A e A R B R AR PP T

10

Ex.1002
Cholla Energy LLC & OBM, Inc. / Page 471 of 611



CN 103163904 A i B FH M 1/3 7

11

Ex.1002
Cholla Energy LLC & OBM, Inc. / Page 472 of 611



CN 103163904 A i B FH M 2/3 5T

12

Ex.1002
Cholla Energy LLC & OBM, Inc. / Page 473 of 611



w M H# M

CN 103163904 A 3/3 11
W, ABH - ]
e fph BT R,
JIE. REOMEIE S (;ﬁﬁnﬁfﬁiw «
GA e g
AR iR tes5t
T
PRI AR T
L————l e
] R AEEY
%
i S P
i
K 5
P T L T1 ] [ ]
1 L
K 6 (a) K 6 (b) K 6(c)
13
Ex.1002

Cholla Energy LLC & OBM, Inc. / Page 474 of 611



WO 2015/199629 A1 | 11 I 00 00O O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Bureau

=

\

30 December 2015 (30.12.2015)

WIPOIPCT

O 0 O
(10) International Publication Number

WO 2015/199629 A1l

(51)

@1

(22

235)
(26)
(30)

(71

(72)

74

International Patent Classification:

B25J 9/00 (2006.01) B66C 21/00 (2006.01)
A01G 3/00 (2006.01) B25J 9/02 (2006.01)
A01G 13/00 (2006.01) B25J 9/10 (2006.01)

International Application Number:
PCT/TR2015/000168

International Filing Date:

22 April 2015 (22.04.2015)
Filing Language: English
Publication Language: English
Priority Data:
2014/07381 25 June 2014 (25.06.2014) TR

Applicant: DOKUZ EYLUL UNIVERSITESI REK-
TORLUGU [TR/TR]; Cumhuriyet Bulvar: No:144, Alsan-
cak, 35220 Izmir (TR).

Inventor: AGADAY, Bahattin; Dokuz Eylul Universitesi,
Izmir Meslek, Yuksek Okulu, Teknik Prog. Buca Egitim
Fakultesi Buca, 35380 Izmir (TR).

Agent: YALCINER, Ugur G. (YALCINER PATENT &
CONSULTING LTD.); Tunus Cad. No:85/3-4,
Kavaklidere, 06680 Ankara (TR).

(81)

(84)

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available). ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: SOLAR POWERED THREE-AXIS MOBILE AGRICULTURAL AUTOMATION

FIGURE 1

(57) Abstract: The present invention is related to a solar powered three-axis mobile agricultural automation of which the main en-
ergy source is solar energy; when reinforced, gains continuity with the support of wind, network and generator; and which carries
out drop irrigation, sprinkler irrigation, agricultural spraying, subsoil moisture control and thermal leaf moisture analysis, macro
visualization, fogging, shaking, harvesting, displaying, illumination, security operations and which also carries out driving and
power supply operations by means of the electric tractor which moves on the soil.
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SOLAR POWERED THREE-AXIS MOBILE AGRICULTURAL AUTOMATION

Technical Field

The present invention is related to a solar powered three-axis mobile agricultural
automation of which the main energy source is solar energy, when reinforced, gains
continuity with the support of wind, network and generator; and which carries out drop
irrigation, sprinkler irrigation, agricultural spraying, subsoil moisture control and thermal
leaf moisture analysis, macro visualization, fogging, shaking, harvesting, displaying,
illumination, security operations and which also carries out driving and power supply

operations by means of the electric tractor which moves on the soil.

Prior Art

Agriculture is the oldest and still the most important economic activity that provides food,
feed, fiber and necessary fuel for people to survive. With the continued increase in world
population, it is necessary for agricultural production to also increase to meet the growing
demand for food and bioenergy. Limited land, water and labor resources taken into

account, the emphasis is on machinery rather than manpower.

Robotics and automation will particularly play an important role in the near future in
meeting the needs of agricultural production in order to increase the quality of life for
society. In recent years, robots have played a major role in increasing agricultural
productivity, in industrial production, and in reducing the cost of products. In particular,
GPS and vision-based self-guided tractors and combines have begun to take their place in
the automation market in agriculture. More recently, farmers have started to perform
processes such as pruning, thinning and harvesting, mowing, agricultural spraying, and

removal of grass using automated machines or with autonomous systems.

For example, in the fruit cultivation sector, it was observed that using robotic platforms in
the process of collecting fruits from branches was two times more efficient than workers
using ladders for the same process. Developments in sensors and control systefns allow
optimum welding and harmful disease management. Automation systems provide great

advantages in terms of cultivation, maintenance and harvesting of agricultural products.
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Difficult working conditions, decreasing energy resources and the need for clean energy
has accelerated the development and use of technology in the field of agriculture. In
present studies, various developments such as automation systems being mobile, energy
storage, use of electric tractors, movement of carrier ropes and tree shaking systems, etc.
have been observed. Other studies in the relevant field that stand out are irrigation
systems, soil and crop cultivation machinery. In this context, fixed and mobile irrigation

systems, mobile work machinery and robots have been developed.

The common feature of the applications is that they are ground contact systems which
carry out processes by means of controlled arms. Their disadvantage is that they cause
damage to the soil. In addition to the fact that they cannot be used in all types of fields,
their maintenance and repair also requires expertise. Expanding agricultural automation
is generally developed for programming and operating conventional farming tools.
Irrigation can be considered a typical example. Systems selected according to the crop
type are sprinklers, drip irrigation and wild flooding. While in sprinkler systems the run
time of water pressure is controlled, in drip irrigation the water tank level and period of
irrigation is controlled. The realization of applications with pipes laid in the ground has
negative effects in terms of material life, protection of pipes, and blocking of machinery
in the field. While irrigation systems with mobile capability which have become
widespread in recent years, problems related to soil damage, moving hoses, garages and
assembly have not been overcome. While solar-powered pumps and irrigation systems

have become widespread, use of solar powered tractors has not.

In the invention of patent application number US 2011106451 of the known state of the
art, a multi-sensor system measures diffuse reflectance of soil, soil conductivity, and
other soil properties in situ, in three dimensions. The system includes a sensor shank used
for X-Y axis measurements and a hydraulic probe implement containing a sensor probe
for —Z axis measurements. It includes optical sensors and soil electrical conductivity
sensors. It further encompasses a sensor that measures insertion force and a soil
temperature sensor. These combinations of sensors are used to calibrate the system and to

characterize the soil properties within a field or area.
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In patent document number US4612996 A of the known state of the art, a robotic tractor
that travels on rails forming a grid over a crop field and automatically performs tasks in
the field is described. The tractor is supported on extendable legs that carry dual tandem
perpendicular wheel sets. A rotary implement bed supported by the tractor is adapted to

carry implements.

In patent document number WOQO2013181069 Al of the known state of the art, the
invention is an agricultural tractor and consists of an electrical control unit and control
system that controls the tractor. The control system is programmed such that the sensor

related to the tractor’s operating functions receive numerous real time signals.

The control system is also arranged to enable numerous output signals of controlled
operating components. The control system enables predefined commands to be carried

out by means of input being provided over the internet.

In the invention of patent document number EP2622955 Al again of the known state of
the art, the tractor has actuator which is controlled by control device and is actuated under
external power, to adjust working parameter of machine. A sensor is connected to control
device, to detect vertical position of machine, machine inclination in forward or sideward
direction, and distance between machine and object. The control device is used to identify

agricultural several topographical zones of field by means of signals of sensor.

The common feature of the above patents is that they are ground contact systems which
carry out processes by means of controlled arms. Their disadvantage is that they cause
damage to the soil. While they cannot be used in all types of fields, their maintenance and

repair also requires expertise.

Expanding agricultural automation is generally developed for programming and
operating conventional farming tools. Irrigation can be considered a typical example.
Systems selected according to the crop type are sprinklers, drip irrigation and wild

flooding. While in sprinkler system the run time of water pressure is controlled, in drip
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irrigation the water tank level and period of irrigation is controlled. The realization of
applications with pipes laid in the ground has negative effects in terms of material life,
protection of pipes, and blocking of machinery in the field. While irrigation systems with
mobile capability which have become widespread in recent years, problems related to soil
damage, moving hoses, garages and assembly have not been overcome. While
solar-powered pumps and irrigation systems have become widespread, use of solar

powered tractors has not.

Taking into account all of the above documents part of the known state of the art, these do
not mention a system such as the solar powered three-axis mobile agricultural automation

of the present invention to be used in agricultural activities.

Brief Description and Objectives of the Invention

The objective in developing the solar powered three-axis mobile agricultural automation
is to provide the production of an efficient product using programmable agricultural
activities, remote control and management systems and to provide savings by using low

cost energy source.

Another objective in developing the invention is to enable cultivation with deformation in

the soil and to provide up to date tracking of crop growth.

Description of Drawings Describing the Invention
The drawings prepared to better describe the solar powered three-axis mobile agricultural

automation developed with this invention are specified below.

Figure 1 —~ View of the elements that constitute the solar powered three-axis mobile
agricultural automation system.

Figure 2 - View of the chassis panel position when the chassis is located in the interior
Figure 3 - View of the tank position when the chassis is in tunnel

Figure 4 - View of the chassis panel position when the chassis is located in the exterior
Figure 5 - View of the pressurized tree shaking device

Figure 6 — Perspective view of the drip irrigation tank
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Definitions of the Components/Parts/Pieces Forming the Invention

The components/parts/pieces found in the figures to better describe the solar powered

three-axis mobile agricultural automation realized by means of this invention are

numbered individually as specified below.

1.

Solar powered three-axis mobile agricultural automation

Carrier pole

X axis movement platform

Rotating head

Stretch ropes

Bridge ropes

Control elements

Parallel rope

Subsoil moisture sensor
Wind energy system
Solar cell panels
Electric tractor
Mobile conveyor line
Water pump
Compressed air tank
Water tank
Power supply

Control panel

Drip irrigation tank
DC overhead engine
Mobile platform body
Robotic arm
Controlled access gate
Cooling unit

Pressure shaker

Shaker piston
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27. Direct movement mechanism

Detailed Description of the Invention

The solar powered three-axis mobile agricultural automation (1) consists of a pair of
ropes (8) parallel to each other placed on the stretch ropes (5) located on the top section of
four carrier poles (2) positioned on the specified area. The movement of the stretch ropes
(5) is possible by means of the DC overhead engine (20) connected to the pulley center on
the pole (2). The stretch ropes (5) move the X axis movement platform (3) along the x
axis. The mutual platform (21), which is placed on the bridge ropes (6) and which is idle
on the bottom and fixed on the top, can move in the (z) direction with the movement of
the rope (6). This platform (21) also provides the transfer of data, liquid, and air by means
of the idle wheel located on the mobile conveyor line (13). This body (21) moves by
means of the drive of the mobile bridge engine (20) to which the pulleys found on two
ends of the platform (3) are connected. The body platform (21) provides balance stability
to the four ropes (5, 8) with eight contact points. The rotating head (4), which can rotate
360 degrees with the vertical (y) axis motion of the four bedded columns located on the
body (21), positions the poles (2) to the points referenced by means of laser
measurements. Functional apparatuses are located on the side of the head (4), while a

robotic arm (22) is located on its bottom to perform point-in commands.

In the automation system (1); data, energy, water and compressed air conveyor line (13)
moves together with the spool connected to the stretch rope (5) in an accordion like
manner. The conveyor line (13) operates similarly on the overhead bridge as well. The
mobile platform body (21) passes over the bridge ropes (6) to reach the rotating head (4).
The rotating head (4), which can be positioned to any point, performs agricultural

activities in the area it is located by means of the robotic arm (22).
In the system’s energy management, energy is obtained directly or indirectly from the
solar cell panels (11) positioned on top of the carries poles (2) and the storage units (16),

from the wind energy systems (10) and from the network if reinforcement exists.

If an electric tractor (12) is to be used within the framework of the control panel (18), the
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energy is directly directed to the tractor (12). Deep wells, water transfers and other
activities are disabled. For example, if agricultural spraying is to be performed, the stock
energy (compressed air) is provided to the pesticide and water tank (16) and transfer
pressure is achieved. At other times, energy is used in deep water extraction and storage,
air compression, irrigation, battery storage, feeding of other units and in the power battery

group of the electric tractor (12).

The control panel (18) activates the related units by converting agricultural activities
according to the type of agricultural field (field, garden) and the plant to be planted in
accordance with basic data such as time, temperature, moisture, and energy into

commands by means of sensor feedback into commands.

In irrigation, the subsoil moisture sensor (9) measures moisture and temperature.
According to data, the drop and rain irrigation commands are chosen from the control
panel (18). In drop irrigation, the water at the rotating head (4) is poured to the conical
drop irrigation tanks (19) found at the determined area by means of the pouring apparatus
on the robotic arm (22). In rain irrigation, micronized moistening in the form of multiple
drops or pressurized air mixture is performed. The water pump (14) is enabled at the

desired angle and time by means of the smart energy method.

In the liquid agricultural spraying process, pesticides and water at a particular location
and of a certain type are provided to the water transfer line (13) with dosage control. Then
pesticide is applied from the top and from the sides from the micronized head through the

robotic arm (22) by providing pressurized air.

With the help of control elements (7) such as the camera and color sensors, the robotic
arm (22), enables the collection of fruits and crops predefined in the program. The
collection head on the arm (22) is changed in accordance with the crop type. The pressure
shaker (25) is locked to the tree in the form of two half-moons and carries out shaking by
means of the weight on the edge of the shaker piston (26) working in the opposite
direction with the pressurized air coming from the compressed air tank (15). This process

enables the collection of crops such as olives, which are found as small pieces on the
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branches.

The automation system (1) is enclosed in the application area. Exit, with the exception of
the classic lid, is performed by means of the three step motion controlled access gate (23)
under the control of the system (1). The sides of the system (1) are in the form of open
chassis and the front and back panels serve as gates (23). In the first step, the front panel is
the gate that closes the exit, the chassis enters the tunnel after it is full and this step is the
standby lid position (Figure 2). In the second step, the lid which serves as a closed tank
also serves as a cooling unit (24) due to the insulation and of the lid surfaces and the
cooling capability of the tunnel (Figure 3). In the third step, the chassis moves outside by
moving on the rail in three moves and serves as a back lid (Figure 4. Passage from the
exterior to the interior and from the interior to the exterior is provided in a controlled

manner.

The electric tractor (12) is fed from the three axis mobile energy transfer line and carries
out tractor activities in all areas on-site and remotely. The panel energy used enables
obtaining satisfactory power in a more economical manner. The water and air supplied
from the transfer line (13) may be stored and carried in the tractor. By using shorter
carries poles (2), the system (1) enables easy use in orchards. Moreover, it also manually

carries out external activities by means of the energy storage batteries.

In uses of the system (1) in appropriate large land and for cultivated crops, the tanks (16,
19) are stationary and can change the work area with the progressive (worm) action at low
speed (3m/h) by means of the electromotor movement mechanism (27) placed under the
poles (2). The stretch ropes (5) in the system enable ease of movement. This enables more

efficient operation with a single module.

Control elements (7) found in the system consisting of gas, audio, visual, lighting
actuators may also be used for security functions with the appropriate programming.
Movement and heat sensitive detectors provide deterrent effect against wild animals,
birds and intrusions by spraying pressurized water via the robotic arm (22) or by

applications such as sounding alarms,
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By means of the solar powered three-axis mobile agricultural automation (1) which can
be implemented in various areas such as parks, agricultural areas and gardens, a versatile
integrated use through a single energy panel is provided; by means of the solar powered
tractor application, a low cost and clean energy solution is provided. The system (O

provides ease of control by means of on-site or remote control.

The system (1) also provides easier efficient produce production by means of diversity in
irrigation, time-independent application and subsoil and sub-leaf sensor (9) which does

not damage the soil.

The automatic remote controlled spraying, shaking of trees and harvesting operations of

the system (1) can be carried out without workers and thus provides saving in manpower.
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1.

CLAIMS

Solar powered three-axis mobile agricultural automation (1), characterized in that in
comprises stretch ropes (5), bridge ropes (6) and parallel ropes (8) positioned
between at least four carrier poles (2); three axis robotic arm (22) which performs
on-site or remote controlled agricultural activities in accordance with data obtained
from subsoil moisture sensor (9) and control elements (7) via the movement of the
360 degrees rotating head (4) on the platform (3) which moves as a result of the
energy generated by the solar cell panels (11) and the wind energy system (10);

water pump (14); and pressure shaker (25) which allows for the trees to be shaken.

The solar powered three-axis mobile agricultural automation according to claim 1,
characterized in that it comprises a mobile platform (3) on which the three axis

mobile rotating head (3) moves.

The solar powered three-axis mobile agricultural automation according to claim I,

characterized in that it comprises a solar powered electric tractor (12).

The solar powered three-axis mobile agricultural automation according to claim 1,
characterized in that it converts the data obtained from the subsoil moisture sensor

(9) and control elements (7) into agricultural activities.

. The solar powered three-axis mobile agricultural automation according to claim 1,

characterized in that it performs shaking, fogging, spraying, disinfecting, sprinkling
processes by means of the transfer of the liquid and gas obtained from the mobile

conveyor line (13) to the robotic arm (22).

The solar powered three-axis mobile agricultural automation according to claim 1,
characterized in that it performs the irrigation processes by means of the water tank

(14) and the drop irrigation tank (19).

. The solar powered three-axis mobile agricultural automation according to claim 1,

10
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characterized in that the energy generated by means of the solar panels (11) is stored
as alternative energy in the power supply (17), compressed air tank (15) and water

tank (16) or is directly used.

5 8. The solar powered three-axis mobile agricultural automation according to claim 1,
characterized in that it comprises a direct movement mechanism located below the
carrier poles (2) which has the feature of changing the workspace by means of
allowing gradual movement with electrical engine mechanism according to the

terrain conditions.

10
9. The solar powered three-axis mobile agricultural automation according to claim 1,
characterized in that it comprises control elements (7) with gas, sound, video,
lighting actuators.
15 10. The solar powered three-axis mobile agricultural automation according to claim 1,

characterized in that it comprises a controlled access gate (23) providing for the
controlled access from the exterior to the interior and also providing storage

functions due to the insulation of the surface and the cooling feature of the tunnel.

11
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examination (Rule 66.1(e) PCT). The applicant is advised that the EPO
policy when acting as an International Preliminary Examining Authority is
normally not to carry out a preliminary examination on matter which has
not been searched. This is the case irrespective of whether or not the
claims are amended following receipt of the search report or during any
Chapter II procedure. If the application proceeds into the regional phase
before the EPO, the applicant is reminded that a search may be carried
out during examination before the EPO (see EPO Guidelines C-1V, 7.2),
should the problems which led to the Article 17(2) declaration be
overcome.
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Information on patent family members

International application No

PCT/TR2015/000168
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2003145759 Al 07-08-2003 US 2003145759 Al 07-08-2003
WO 2004074064 Al 02-09-2004

US 2013345876 Al 26-12-2013  NONE

US 2005105970 Al 19-05-2005  TW 200526112 A 16-08-2005
US 2005105970 Al 19-05-2005
WO 2005034611 Al 21-04-2005

US 1017578 A 13-02-1912  NONE

CN 103625300 A 12-03-2014  NONE

US 2024374 A 17-12-1935  NONE

FR 2518869 Al 01-07-1983  NONE

US 1502997 A 29-07-1924  NONE

US 2005024005 Al 03-02-2005 AU 2004262354 Al 10-02-2005
BR P10412261 A 22-08-2006
CA 2575354 Al 10-02-2005
EP 1654185 A2 10-05-2006
ES 2431521 T3 26-11-2013
JP 2007503368 A 22-02-2007
US 2005024005 Al 03-02-2005
US 2006033463 Al 16-02-2006
US 2008054836 Al 06-03-2008
WO 2005013195 A2 10-02-2005

US 2011127229 Al 02-06-2011 DE 102010052433 Al 16-06-2011
US 2011127229 Al 02-06-2011

Form PCT/ISA/210 (patent family annex) (April 2005)
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

To: BASIL ANGELO PCT

ANGELO MIKESKA PLLC

21 WATERWAY AVENUE, SUITE 300
THE WOODLANDS, TX 77380 NOTIFICATION OF TRANSMITTAL OF

THE INTERNATIONAL SEARCH REPORT AND
THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

(PCT Rule 44.1)
ammonirea; 30 APR 2018

FOR FURTHER ACTION  See paragraphs 1 and 4 below

Applicant’s or agent’s file reference

01128-000003 PCT

International application No. International filing date

day/ h/,
PCT/US2018/017955 (day/month/year) 13 February 2018
Applicant ) \ \GIUM LLC

1. X’ The applicant is hereby notified that the international search report and the written opinion of the International Searching
Authority have been established and are transmitted herewith.
Filing of amendments and statement under Article 19:
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46):
When? The time limit for filing such amendments is normally two months from the date of transmittal of the international
search report.

How?  Directly to the International Bureau of WIPO preferably through ePCT or on paper to, 34 chemin des Colombettes
1211 Geneva 20, Switzerland, Facsimile No.: +41 22 338 82 70
For more detailed instructions, see PCT Applicant’s Guide, International Phase, paragraphs 9.004 —9.011.

2. The applicant is hereby notified that no international search report will be established and that the declaration under
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith.

3. D With regard to any protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that:

the protest together with the decision thereon has been transmitted to the International Bureau together with any
request to forward the texts of both the protest and the decision thereon to the designated Offices.

no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made.

4. Reminders
The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority
to the International Bureau. These comments will be made available to the public after international publication. The
International Bureau will send a copy of such comments to all designated Offices unless an international preliminary
examination report has been or is to be established.

Shortly after the expiration of 18 months from the priority date, the international application will be published by the
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international
application, or of the priority claim, must reach the International Bureau before the completion of the technical preparations for
international publication (Rules 90bis.1 and 90bis.3).

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the
prescribed acts for entry into the national phase before those designated Offices. In respect of other designated Offices, the
time limit of 30 months (or later) will apply even if no demand is filed within 19 months. For details about the applicable time
limits, Office by Office, see www.wipo.int/pct/en/texts/time_limits.html and the PCT Applicant’s Guide, National Chapters.
Within 22 months from the priority date, the applicant may request that a supplementary international search be carried
out by a different International Searching Authority that offers this service (Rule 45bis.1). The procedure for requesting
supplementary international search is described in the PCT Applicant’s Guide, International Phase, paragraphs 8.006-8.032.

Name and mailing address of the ISA/US Authorized officer

Mail Stop PCT, Attn: ISA/US
Commissioner for Patents
P.O. Box 1450, Alexandria, VA 22313-1450

PCT Helpdesk: 571-272-4300

Facsimile No. 571-273-8300 Telephone No. ot osp. 571.272-7774
Form PCT/ISA/220 (July 2017)

Blaine R. Copenheaver
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PCT

INTERNATIONAL SEARCH REPORT
(PCT Atrticle 18 and Rules 43 and 44)

Applicant’s or agent’s file reference FOR FURTHER see Form PCT/ISA/220

01128-000003 PCT ACTION as well as, where applicable, item 5 below.
International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/yvear)
PCT/US2018/017955 13 February 2018 11 January 2018

Applicant

LANCIUM LLC

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of 3 sheets.
l l It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
a. With regard to the language, the international search was carried out on the basis of
m the international application in the language in which it was filed.

D a translation of the international application into which is the language of
a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

b. D This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)).

c. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I.
2. D Certain claims were found unsearchable (see Box No. II).
3. D Unity of invention is lacking (see Box No. III).

4. With regard to the title,
the text is approved as submitted by the applicant.
I:I the text has been established by this Authority to read as follows:

5. With regard to the abstract,
E the text is approved as submitted by the applicant.

I:] the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant may,
within one month from the date of mailing of this international search report, submit comments to this Authority.

6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No. _2
lg as suggested by the applicant.
[:l as selected by this Authority, because the applicant failed to suggest a figure.
D as selected by this Authority, because this figure better characterizes the invention.

b. I:] none of the figures is to be published with the abstract.

Form PCT/ISA/210 (first sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT
PCT/US2018/017955

International application-No.

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - AO1G 9/16; A01G 9/14; A01G 9/24; HO2S 10/40; HO2S 20/30 (2018.01)

CPC-  A01G 9/16; AO1G 9/14; AO1G 9/24; HO2S 10/40; HO2S 20/30 (2018.02)

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
See Search History document

USPC - 47/17; 47/66.7; 47/66.6 (keyword delimited)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
See Search History document

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2016/0198656 A1 (FREIGHT FARMS, INC.) 14 July 2016 (14.07.2016) entire document 1,2, 15-23, 26
3-14, 24,25
Y US 2013/0187464 A1 (SELDON ENERGY PARTNERS, LLC et al) 25 July 2013 (25.07.2013) 3-14, 25
entire document
US 2015/0229227 A1 (ABB TECHNOLOGY AG) 13 August 2015 (13.08.2015) entire document | 10, 32
US 2016/0324077 A1 (HELICAL HOLDINGS, LLC) 10 November 2016 (10.11.2016) entire 24
document :
US 2012/0000121 A1 (SWANN) 05 January 2012 (05.01.2012) entire document 27-35
Y US 2017/0104336 A1 (JOHNSON CONTROLS TECHNOLOGY COMPANY) 13 April 2017 27-35
(13.04.2017) entire document
US 2016/0212954 A1 (ARGENTO) 28 July 2016 (28.07.2016) entire document 1-35
US 2014/0137468 A1 (CHING) 22 May 2014 (22.05.2014) entire document 1-35
WO 2015/199629 A1 (DOKUZ EYLUL UNIVERSITESI REKTORLUGU) 30 December 2015 1-35
(30.12.2015) entire document
A US 2013/0006401 A1 (SHAN) 03 January 2013 (03.01.2013) entire document 1-35

ﬁ Further documents are listed in the continuation of Box C.

I:I See patent family annex.

the priority date claimed

*  Special categories of cited documents: “T” later document published after the international filing date or priority
“A” document defining the general state of the art which is not considered date and not in conflict with the apghqatmn but cited to understand
to be of particular relevance the principle or theory underlying the invention
“E" carlier application or patent but published on or after the international “X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L™ document which mﬁy throw doubts on priority claim(s) or which is step when the document is taken alone
:lteggloree:;:lr)‘h(i ;pic[i)g:g)cauon date of another citation or other “Y” document of particular relevance; the claimed invention cannot be
. pe N . o considered to involve an inventive step when the document is
O” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
“P”  document published prior to the international filing date but later than “&”  document member of the same patent family

Date of the actual completion of the international search

16 April 2018

Date of mailing of the international search report

30APR 2018

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, VA 22313-1450

Facsimile No. 571-273-8300

Authorized officer

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774

Blaine R. Copenheaver

Form PCT/ISA/210 (second sheet) (January 2015)
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C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A —o—

CN 103163904 A (ZHEJIANG INDUSTRY UNIVERSITY) 19 June 2013 (19.06.2013) entire
document

1-35

Form PC1/1SA/210 (continuation of second sheet) (January 2015)
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PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY

To: BASIL ANGELO

PCT
ANGELO MIKESKA PLLC

21 WATERWAY AVENUE, SUITE 300 WRITTEN OPINION OF THE
T ’ INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing 3 OTP—R-E‘—OTg“—“ i _"3:

(day/month/year) :

Applicant’s or agent’s file reference FOR FURTHER ACTION :
01128-000003 PCT See paragraph 2 below :
International application No. Intermational filing date (day/month/year) Priority date (day/month/year) :
|

PCT/US2018/017955 13 February 2018 11 January 2018 i

Intcrnational Patent Classification (IPC) or both national classification and 1PC

IPC(8) - AO1G 9/16; AO1G 9/14; A01G 9/24; HO2S 10/40; HO2S 20/30 (2018.01)
CPC - A01G 9/16; ADO1G 9/14; AD1G 9/24; H02S 10/40; HO2S 20/30 (2018.02) s

Applicant | ANGIUM LLC 5

1. This opinion contains indications relating to the following items:

Box No. | Basis of the opinion

Box No. Il Priority

Box No. IIl  Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
Box No. IV Lack of unity of invention

Box No. V. Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement

Box No. VI  Certain documents cited

Box No. VII Certain defects in the international application

LO0 XOOUX

Box No. VIII Certain observations on the international application

2. FURTHER ACTION

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority (“IPEA”) except that this does not apply where the applicant chooses an Authority
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1bis(b) that written
opinions of this International Searching Authority will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the IPEA
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

For further options, see Form PCT/ISA/220.

Name and mailing address of the ISA/US | Date of completion of this opinion Authorized officer

Mait Stop PCT, Attn: ISA/US .

Commissioner for Patent§ 16 April 2018 Blaine R. Copenheaver
P.O. Box 1450, Alexandria, VA 22313-1450 PCT Helpdesk: 571-272-4300
Facsimile No. 571-273-8300 PCT OSP: 671-272-7774

Form PCT/ISA/237 (cover sheet) (January 2015)
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY

PCT/US2018/017955
Box No. 1 Basis of this opinion
1. With regard to the language, this opinion has been established on the basis of:
IZ] the international application in the language in which it was filed.
a translation of the international application into which is the language of a translation

furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to
this Authority under Rule 91 (Rule 434is.1(a)).

3. I:] With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has
been established on the basis of a sequence listing:

a. D forming part of the international application as filed:
D in the form of an Annex C/ST.25 text file.
I:] on paper or in the form of an image file.

b. D furnished together with the international application under PCT Rule 13ter.1(a) for the purposes of international
search only in the form of an Annex C/ST.25 text file.

[ D furnished subsequent to the international filing date for the purposes of international search only:
[ in the form of an Annex C/ST.25 text file (Rule 13zer.1(a)).

D on paper or in the form of an image file (Rule 137er.1(b) and Administrative Instructions, Section 713).

4, [:] In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:

Form PCT/ISA/237 (Box No. I) (January 2015)
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WRITTEN OPINION OF THE ntern PP

INTERNATIONAL SEARCHING AUTHORITY PCT/US2018/017955

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement

1. Statement

Novelty (N) Claims 3-14,24, 25, 27-35 YES
Claims 1, 2, 15-23, 26 NO

Inventive step (IS) Claims None YES
Claims 1-35 NO

Industrial applicability (1A) Claims 1-35 YES
Claims None NO

2.  Citations and explanations:
Claims 1, 2, 15-23, and 26 lack novelty under PCT Article 33(2) as being anticipated by Freight Farms, Inc. (hereinafter Freight).

Regarding claim 1, Freight discloses a flexible growcenter (a system and method for a growing station, abstract, comprising a flexible and
expandable container, [0034], [0042]) comprising: a mobile container (container 100 can be a recycled shipping container 102...Container
102 is also sealed in order to create a solid modular frame for expansion, [0035}; racks 402 can be moved, changed and/or reconfigured
[0058]); a behind-the-meter power input system (container 102 can be modified to include a solar array 104 to harness solar energy and
store it in a converter or batteries for later use, [therefore, using a behind-the-meter power input system using renewable energy to power
the mobile container], [0036]); a power distribution system (an electrical panel, such as a 200 amp, 240 volt panel, can be coupled to one
of the walls of container 102 for power distribution, [0057]); a growcenter control system (the components in container 102 can be coupled
to monitoring system 600. FIG. 6 shows an illustrative system diagram of monitoring system 600 and FIG. 7 shows a front elevational view
of monitoring system 600. Monitoring system 600 can include control center 602, CPU interface 604, and wireless interface 606 to allow
user 608 to access the system remotely, [0052]); a climate control system (climate control system 204, [0037]), a lighting system (LED
lighting system 206, [0037]); and an irrigation system (irrigation system 1800, [0037]); wherein the growcenter control system modulates
power delivery to one or more components of the climate control system, the lighting system, and the irrigation system based on unutilized
behind-the-meter power availability or an operational directive (as seen in Fig.16A and Fig.16B, a mobile app can be used to control the
components of the growcenter, such as the lighting system, including turning components on and off, [0043], [0054]).

Regarding claim 2, Freight discloses the flexible growcenter, further comprising: a remote master control system (wireless interface 606 to
allow user 608 to access the system remotely. Control center 602 preferably monitors and controls all of the components based on
specifications set by user 608, [0052]. The remote system can be controlied by a mobile app, claim 17, Fig.17A-17F, [0054]).

Regarding claim 15, Freight discloses the flexible growcenter, wherein unutilized behind -the-meter power availability comprises one or
more of excess local 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 growcenter (in some embodiments, container 102 can be modified to include a solar array 104 to hamness solar energy
and store it in a converter or batteries for later use. One of ordinary skill in the art would recognize that other energy efficient solutions,
such as insulation paint or planting additional crops on top of and around container 102, can also be incorporated into container 102 to
make it even more energy efficient. Other renewable energy technologies, such as forms of solar and wind power, could also be added to
increase functionality. All of these components can be relocated within the unit, outside the unit, on top of the unit, or next to the unit, to
increase space, efficiency, and/or ease of access, [0036]; see also [0004) and [0005], offsite operations, therefore local power
un-accessible, and to increase economically friendly farming).

Regarding claim 16, Freight discloses the fiexible growcenter, wherein an operational directive comprises ohe or more of a local statlon
directive, a remote master control directive, or a grid directive (in some embodiments, the components in container 102 can be coupled to
monitoring system 600. FIG. 6 shows an illustrative system diagram of monitoring system 600 and FIG. 7 shows a front elevational view of
monitoring system 600. Monitoring system 600 can include control center 602, CPU interface 604, and wireless interface 606 to allow user
608 to access the system remotely. Control center 602 preferably monitors and controls all of the components based on specifications set
by user 608, [0052]. CPU interface 604 allows user 608 to have direct access to control center 602, and wireless interface 606 allows user
608 to have remote access to control center 602. Either connection allows user 608 to modify any pre-set levels, override pre-set levels, or
simply monitor activity in container 102. Wireless interface 606 allows for control center 602 to provide remote alerts to user 608, giving
user 608 the ability to change or override any preset characteristics. Referring to FIG. 8, an example of data 800 available to user 608 is
shown. For example, available data 800 includes summary data 802 and input protocol data 804. Summary data 802 can provide user 608
with data on environmental conditions and plant growth. Input protocol data 804 is more flexible, and allows user 608 to input data to
change environmental conditions or component performance, {0053]. FIGS. 16-17 show examples of the types of data that can be
remotely monitored and controlled via monitoring system 600, [0054]).

Form PCT/ISA/237 (Box No. V) (January 2015)
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Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of:

Regarding claim 17, Frcight discloses the flexible growoonter, wherein an oporational diroctive compriees one or more of a dispatchability
directive or a forecast directive (in some embodiments, the components in container 102 can be coupled to monitoring system 600. FIG.
6 shows an illustrative system diagram of monitoring system 600 and FIG. 7 shows a front elevational view of monitoring system 600.
Monitoring system 600 can include control center 602, CPU interface 604, and wireless interface 606 to allow user 608 to access the
system remotely. Control center 602 preferably monitors and controls all of the components based on specifications set by user 608,
[0052]. CPU interface 604 allows user 608 to have direct access to control center 602, and wireless interface 606 allows user 608 to
have remote access to control center 602. Either connection allows user 608 to modify any pre-set levels, override pre-set levels, or
simply monitor activity in container 102. Wireless interface 606 allows for control center 602 to provide remote alerts to user 608, giving
user 608 the ability to change or override any preset characteristics. Referring to FIG. 8, an example of data 800 available to user 608 is
shown. For example, available data 800 includes summary data 802 and input protocol data 804. Summary data 802 can provide user
608 with data on environmental conditions and plant growth. Input protocol data 804 is more flexible, and allows user 608 to input data to
change environmental conditions or component performance, [0053). FIGS. 16-17 show examples of the types of data that can be
remotely monitored and controlled via monitoring system 600, [0054]. One of ordinary skill in the art would recognize that the monitoring
system could monitor, control, and change any additional components that affect the environment or feeding conditions. in order to
maintain conditions or provide alerts, control center 602 can include algorithms relating to environmental conditions prescribed by the
user, [0056]).

Regarding claim 18, Freight lacks in the teaching of the flexible growcenter, wherein an operational directive comprises a workload
directive based on actual behind-the-meter power availabliity or projected behind-the-meter power avallabllity. Seldon teaches wherein
an operational directive comprises a workload directive based on actual behind-the-meter power availability or projected
behind-the-meter power availability (the batteries may be selected to provide up to 24 hours or more of power to the load 260. One or
more battery banks 215 may aiso be used in the case when solar power may not be readily available due to natural or unnatural
conditions, [0017]. In certain other embodiments, both the backup AC generator 235 and utility power 240 may be available. The
connection to utility power 240 may also be used to supply excess power generated by the solar power system 100 to the utility power
240 grid. This excess power may be sold to or used by an energy provider or other power user connected to the utility power 240 grid,
[0018]). Therefore, it would have been obvious to one of ordinary skill in the art during the time the invention was made to use the
operational directive of Seldon in the invention of Freight. The motivation would have been to provide power to a load based on
availability (Seldon, [0017], {0020]).

Regarding claim 19, Freight discloses the flexible growcenter, wherein the remote master control system dynamically adjusts power
delivery to the flexible growcenter based on a remote master control directive (in some embodiments, the components in container 102
can be coupled to monitoring system 600. FIG. 6 shows an illustrative system diagram of monitoring system 600 and FIG. 7 shows a
front elevational view of monitoring system 600. Monitoring system 600 can include control center 602, CPU interface 604, and wireless
interface 606 to allow user 608 to access the system remotely. Control center 602 preferably monitors and controls all of the components
based on specifications set by user 608, {0052]. CPU interface 604 allows user 608 to have direct access to control center 602, and
wireless interface 606 allows user 608 to have remote access to control center 602. Either connection allows user 608 to modify any
pre-set levels, override pre-set levels, or simply monitor activity in container 102. Wireless interface 606 allows for control center 602 to
provide remote alerts to user 608, giving user 608 the ability to change or override any preset characteristics. Referring to FIG. 8, an
example of data 800 available to user 608 is shown. For example, available data 800 includes summary data 802 and input protocol data
804. Summary data 802 can provide user 608 with data on environmental conditions and plant growth. Input protocol data 804 is more
flexible, and allows user 608 to input data to change environmental conditions or component performance, [0053]. FIGS. 16-17 show
examples of the types of data that can be remotely monitored and controlled via monitoring system 600, [0054]. One of ordinary skill in
the art would recognize that the monitoring system couid monitor, control, and change any additional components that affect the
environment or feeding conditions. In order to maintain conditions or provide alerts, control center 602 can include algorithms relating to
environmental conditions prescribed by the user, [0056]. The remote system can be controlled by a mobile app to provide remote control
to the components of the greenhouse, claim 17, Fig.17A-17F. As seen in Fig.16A and Fig.16B, a mobile app can be used to control the
components of the growcenter, such as the lighting system, including turning components on and off, [0043], [0054)).

Regarding claim 20, Freight discloses the flexible growcenter, wherein the climate control system comprises a humidity control system, a
gas system, and an air conditioner/heater (in order to control the internal environment of container 102, the hydroponic system can
include climate control system 204 (FIG. 2) that can measure and control humidity, carbon dioxide levels, temperature, and other related
environmental factors, [0048). A Heating, Ventilation and Air Conditioning (HVAC) unit or other climate control unit 204 and main fan 502
can also be coupled to one of the walls of container 102. Intermittent fans 1302 can be installed every ten to twenty feet to allow for
proper air circulation, [0057]).

Regarding claim 21, Freight discloses the flexible growcenter, wherein the irrigation system comprises a water tank, a pump system, and
a plurality of irrigation lines (in some embodiments, irrigation system 1800 is used to deliver a water/nutrient solution to the plants. FIG.
12 shows a perspective view and FIG. 18 shows a schematic view of the illustrative irrigation system 1800. Irrigation system 1800 can
include nutrient reservoir 1802, nutrient doser (not shown), first set of tubing 1202, second set of tubing 1204, a pump (not shown), drip
emitters (not shown), and return gutters 1804. In some embodiments, nutrient reservoir 1802 can be a 330 galion tank with a reverse
osmosis filter. Nutrient reservoir 1802 can be coupled to a nutrient doser (not shown), which controls the flow of nutrients into nutrient
reservoir 1802 in order to maintain specific nutrient levels prescribed by the user, [0045]. Irrigation system 1800 can also include a first
set and second set of tubing 1202 and 1204 for delivery of water/nutrient solution to grow channels 402 in racks 304, [0047})).

Regarding claim 22, Freight discloses the flexible growcenter, wherein the lighting system comprises a plurality of lights (the LED lighting
system 206 is configured to provide artificial light in a controlled manner for the growth of the plants. In the some embodiments, LED
lighting system 206 can utilize five foot fong PHILIPS (Amsterdam, Netherlands) LED fight bars of Deep Red/Blue 150 110 V grow lights,
[0043}).
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Regarding ctaim 23, Freight discloses the flexible growcenter, wherein the mobile container comprises a storage container configured for
placement on a ground surface (container 100 can be a recycled shipping container 102...Container 102 is also sealed in order to create
a solid modular frame for expansion, [0035], [therefore, a shipping container can be placed on a ground surface})

Regarding claim 26, Freight lacks in the teaching of the fiexible growcenter, 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 growcenter use. However, Freight does teach
providing power to a battery through solar panel converters (container 102 can be modified to include a solar array 104 to harness solar
energy and store it in a converter or batteries for later use, [0036]). Seldon teaches 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 use (the battery bank 215 may be electrically
connected to a DC to AC inverter 220. The output of the DC to AC inverter 220 may be optionally electrically connected to a rotary
converter 225, or a transfer switch 230. Additionally, an optional backup AC generator may be electrically connected to the transfer
switch 230, [0014). The battery bank 215 provides a DC voltage and current to one or more DC to AC inverters 220. The DC to AC
inverter 220 may be a single phase 120 VAC or 240 VAC inverter, or a two or three phase 208 VAC inverter, or any other DC to AC
inverter as needed, [0018]). Therefore, it would have been obvious to one of ordinary skill in the art during the time the invention was
made to use the AC voltage phase conversion of Seldon in the invention of Freight. The motivation would have been to provide power to
a load based on voltage phase needs (Seldon, [0017], [0020]).

Claims 3-9, 11-14, and 25 lack an inventive step under PCT Article 33(3) as being obvious over Freight Farms, Inc. (hereinafter Freight)
in view of Seldon Energy Partners, Lic et al. (hereinafter Seldon).

Regarding claim 3, Freight lacks in the teaching of the flexible growcenter, 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 voitage or an input configured to
receive single-phase supervisory nominal AC voltage from a local station or metered source. However, Freight does teach wherein the
behind-the-meter power input system comprises an input configured to receive an AC voltage (another advantage of light curtain system
1400 is that conversion box 1404 allows for central conversion of AC to DC power. There is electrical waste each time current is
converted from AC to DC, so a single point of conversion increases efficiency of the system, [0044]). Seldon is in the field of
behind-the-meter power input systems (portable solar power system, abstract) and teaches 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 (the battery bank 215 provides a DC voltage and current to one or
more DC to AC inverters 220. The DC to AC inverter 220 may be a single phase 120 VAC or 240 VAC inverter, or a two or three phase
208 VAC inverter, or any other DC to AC inverter as needed, [0018). The output voltage of the transfer switch 230 may vary based upon
the output of the DC to AC inverter 220, rotary converter 225, alternate or backup AC generator 235, and utility power 240. In some
embodiments, if there is no backup AC 235 or utility power 240 connected to the solar power system 100, then a transfer switch may 230
may not be needed. Transformer 245 may step-up or step-down the input voltage from the transfer switch 230 to three phase 480 VAC,
or other voltages, for use by the load 260. The output of the transformer 245 may vary depending upon the needs of the load 260. For
example, the transformer may output single phase, two phase, or three phase power at any voltage depending upon the needs of the
load 260 and/or configuration of the electrical configuration 200, [0020]). Therefore, it would have been obvious to one of ordinary skill in
the art during the time the invention was made to use the AC voltage transformer of Seldon in the invention of Freight. The motivation
would have been to provide varied output based on load needs (Seldon, [0020}).

Regarding claim 4, Freight lacks in the teaching of the flexible growcenter, wherein the behind-the-meter power input system provides
the single-phase supervisory nominal AC voltage to the growcenter control system. However, Freight does teach wherein the
behind-the-meter power input system comprises an input configured to receive an AC voltage (another advantage of light curtain system
1400 is that conversion box 1404 allows for central conversion of AC to DC power. There is electrical waste each time current is
converted from AC to DC, so a single point of conversion increases efficiency of the system, [0044]). Seldon teaches wherein the
behind-the-meter power input system provides the single-phase supervisory nominal AC voltage to a source (the battery bank 215
provides a DC voltage and current to one or more DC to AC inverters 220. The DC to AC inverter 220 may be a single phase 120 VAC or
240 VAC inverter, or a two or three phase 208 VAC inverter, or any other DC to AC inverter as needed, [0018]. The output voltage of the
transfer switch 230 may vary based upon the output of the DC to AC inverter 220, rotary converter 225, alternate or backup AC generator
235, and utility power 240. in some embodiments, if there is no backup AC 235 or utility power 240 connected to the solar power system
100, then a transfer switch may 230 may not be needed. Transformer 245 may step-up or step-down the input voltage from the transfer
switch 230 to three phase 480 VAC, or other voltages, for use by the load 260. The output of the transformer 245 may vary depending
upon the needs of the load 260. For example, the transformer may output single phase, two phase, or three phase power at any voltage
depending upon the needs of the load 260 and/or configuration of the electrical configuration 200, [0020]). Therefore, it would have been
obvious to one of ordinary skill in the art during the time the invention was made to use the AC voltage phase of Seldon in the invention
of Freight. The motivation would have been to provide varied output based on load needs (Seldon, [0020]).
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Regarding claim 5, Freight lacks in the teaching of the flexible growcenter, wherein the behind-the-meter power input system comprises
an input configured to receive three-phase behind-the-meter AC voitage 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. However, Freight does teach
wherein the behind-the-meter power input system comprises an input configured to receive an AC voltage (another advantage of light
curtain system 1400 is that conversion box 1404 allows for central conversion of AC to DC power. There is electrical waste each time
current is converted from AC to DC, so a single point of conversion increases efficiency of the system, [0044}]). Seldon teaches 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 (the battery bank 215 provides a DC voltage and current to one or more DC to AC inverters 220. The
DC to AC inverter 220 may be a single phase 120 VAC or 240 VAC inverter, or a two or three phase 208 VAC inverter, or any other DC
to AC inverter as needed, [0018]. The output voltage of the transfer switch 230 may vary based upon the output of the DC to AC inverter
220, rotary converter 225, alternate or backup AC generator 235, and utility power 240. In some embodiments, if there is no backup AC
235 or utility power 240 connected to the solar power system 100, then a transfer switch may 230 may not be needed. Transformer 245
may step-up or step-down the input voltage from the transfer switch 230 to three phase 480 VAC, or other voltages, for use by the load
260. The output of the transformer 245 may vary depending upon the needs of the load 260. For example, the transformer may output
singte phase, two phase, or three phase power at any voitage depending upon the needs of the load 260 and/or configuration of the
electrical configuration 200, [0020]). Therefore, it would have been obvious to one of ordinary skill in the art during the time the invention
was made to use the AC voltage transformer of Seldon in the invention of Freight. The motivation would have been to provide varied
output based on load needs (Seldon, [0020}).

Regarding claim 6, Freight lacks in the teaching of the flexible growcenter, wherein the growcenter control system controllably enables or
disables generation of the three-phase nominal AC voltage by the operational AC-to-AC step-down transformer. However, Freight does
teach wherein the behind-the-meter power input system comprises an input configured to receive an AC voltage (another advantage of
light curtain system 1400 is that conversion box 1404 allows for central conversion of AC to DC power. There is electrical waste each
time current is converted from AC to DC, so a single point of conversion increases efficiency of the system, [0044]). Seldon teaches
wherein the contro! system controllably enables or disables generation of the three-phase nominal AC voltage by the operational
AC-to-AC step-down transformer (the battery bank 215 provides a DC voltage and current to one or more DC to AC inverters 220. The
DC to AC inverter 220 may be a single phase 120 VAC or 240 VAC inverter, or a two or three phase 208 VAC inverter, or any other DC
to AC inverter as needed, [0018]. The output voltage of the transfer switch 230 may vary based upon the output of the DC to AC inverter
220, rotary converter 225, altemate or backup AC generator 235, and utility power 240. In some embodiments, if there is no backup AC
235 or utility power 240 connected to the solar power system 100, then a transfer switch may 230 may not be needed. Transformer 245
may step-up or step-down the input voltage from the transfer switch 230 to three phase 480 VAC, or other voltages, for use by the load
260. The output of the transformer 245 may vary depending upon the needs of the load 260. For example, the transformer may output
single phase, two phase, or three phase power at any voltage depending upon the needs of the load 260 and/or configuration of the
electrical configuration 200, [0020]). Therefore, it would have been obvious to one of ordinary skill in the art during the time the invention
was made to use the AC voltage transformer of Seldon in the invention of Freight. The motivation would have been to provide varied
output based on load needs (Seldon, [0020]).

Regarding claim 7, Freight lacks in the teaching of the flexible growcenter, wherein the behind-the-meter power input system provides
three-phases of the three-phase nominal AC voltage to the power distribution system. However, Freight does teach wherein the
behind-the-meter power input system comprises an input configured to receive an AC voltage (another advantage of light curtain system
1400 is that conversion box 1404 allows for central conversion of AC to DC power. There is electrical waste each time current is
converted from AC to DC, so a single point of conversion increases efficiency of the system, [0044]). Seldon teaches wherein the
behind-the-meter power input system provides three-phases of the three-phase nominal AC voltage to the power distribution system (the
battery bank 215 provides a DC voltage and current to one or more DC to AC inverters 220. The DC to AC inverter 220 may be a single
phase 120 VAC or 240 VAC inverter, or a two or three phase 208 VAC inverter, or any other DC to AC inverter as needed, [0018]. The
output voltage of the transfer switch 230 may vary based upon the output of the DC to AC inverter 220, rotary converter 225, alternate or
backup AC generator 235, and utility power 240. In some embodiments, if there is no backup AC 235 or utility power 240 connected to
the solar power system 100, then a transfer switch may 230 may not be needed. Transformer 245 may step-up or step-down the input
voltage from the transfer switch 230 to three phase 480 VAC, or other voltages, for use by the load 260. The output of the transformer
245 may vary depending upon the needs of the load 260. For example, the transformer may output single phase, two phase, or three
phase power at any voltage depending upon the needs of the load 260 and/or configuration of the electrical configuration 200, [0020]).
Therefore, it would have been obvious to one of ordinary skill in the art during the time the invention was made to use the AC voltage
distribution of Seldon in the invention of Freight. The motivation would have been to provide varied output based on load needs (Seidon,
[0020)).
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Regarding claim 8, Freight lacks in the teaching of the flexible growcenter, wherein the power distribution system cqn}rollgbly provides a
single phase of the three-phase nominal AC voltage to one or more components of the climate control system, the irrigation system, and
the lighting system. However, Freight does teach wherein the power distribution controllably provides an AC voltage to one or more
components of the climate control system, the irrigation system, and the lighting system (another advantage of light curtain system 1400
is that conversion box 1404 allows for central conversion of AC to DC power. There is electrical waste each time current is converted
from AC to DC, so a single point of conversion increases efficiency of the system, [0044]. An electrical panel, such as a 200 amp, 240
volt panel, can be coupled to one of the walls of container 102 for power distribution to the growing station system, [0057]). Seldon
teaches wherein the power distribution system controllably provides a single phase of the three-phase nominal AC voltage to one or
more components (the battery bank 215 provides a DC voltage and current to one or more DC to AC inverters 220. The DC to AC
inverter 220 may be a single phase 120 VAC or 240 VAC inverter, or a two or three phase 208 VAC inverter, or any other DC to AC
inverter as needed, [0018). The output voltage of the transfer switch 230 may vary based upon the output of the DC to AC inverter 220,
rotary converter 225, alternate or backup AC generator 235, and utility power 240. In some embodiments, if there is no backup AC 235 or
utility power 240 connected to the solar power system 100, then a transfer switch may 230 may not be needed. Transformer 245 may
step-up or step-down the input voltage from the transfer switch 230 to three phase 480 VAC, or other voltages, for use by the load 260.
The output of the transformer 245 may vary depending upon the needs of the load 260. For example, the transformer may output single
phase, two phase, or three phase power at any voltage depending upon the needs of the load 260 and/or configuration of the electrical
configuration 200, [0020]). Therefore, it would have been obvious to one of ordinary skill in the art during the time the invention was
made to use the AC voltage distribution of Seldon in the invention of Freight. The motivation would have been to provide varied output
based on load needs (Seldon, [0020])).

Regarding claim 9, Freight lacks in the teaching of the flexible growcenter, wherein the growcenter control system controllably selects
which phase of the three-phase nominal AC voltage the power distribution system provides to each components of the climate control
system, the irrigation system, and the lighting system. However, Freight does teach wherein the power distribution controllably provides
an AC voltage to one or more components of the climate control system, the irrigation system, and the lighting system (another
advantage of light curtain system 1400 is that conversion box 1404 allows for central conversion of AC to DC power. There is electrical
waste each time current is converted from AC to DC; so'a single point of conversion increases efficiency of the system, [0044]. An
electrical panel, such as a 200 amp, 240 volt panel, can be coupled to one of the walis of container 102 for power distribution to the
growing station system, [0057]). Seldon teaches wherein the control system controllably selects which phase of the three-phase nominal
AC voltage the power distribution system provides to each load (the battery bank 215 provides a DC voltage and current to one or more
DC to AC inverters 220. The DC to AC inverter 220 may be a single phase 120 VAC or 240 VAC inverter, or a two or three phase 208
VAC inverter, or any other DC to AC inverter as needed, [0018). The output voltage of the transfer switch 230 may vary based upon the
output of the DC to AC inverter 220, rotary converter 225, alternate or backup AC generator 235, and utility power 240. In some
embodiments, if there is no backup AC 235 or utility power 240 connected to the solar power system 100, then a transfer switch may 230
may not be needed. Transformer 245 may step-up or step-down the input voltage from the transfer switch 230 to three phase 480 VAC,
or other voltages, for use by the load 260. The output of the transformer 245 may vary depending upon the needs of the load 260. For
example, the transformer may output single phase, two phase, or three phase power at any voltage depending upon the needs of the
load 260 and/or configuration of the electrical configuration 200, [0020]). Therefore, it would have been obvious to one of ordinary skill in
the art during the time the invention was made to use the AC voltage distribution of Seldon in the invention of Freight. The motivation
would have been to provide varied output based on load needs (Seldon, [0020]).

Regarding claim 11, Freight lacks in the teaching of the flexible growcenter, 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. However, Freight does teach wherein the power
distribution controllably provides an AC voltage to one or more components of the climate control system, the irrigation system, and the
lighting system (another advantage of light curtain system 1400 is that conversion box 1404 allows for central conversion of AC to DC
power. There is electrical waste each time current is converted from AC to DC, so a single point of conversion increases efficiency of the
system, [0044]. An electrical panel, such as a 200 amp, 240 volt panel, can be coupled to one of the walls of container 102 for power
distribution to the growing station system, [00571) in which the power is wind generated (other renewable energy technologies, such as
forms of solar and wind power, could also be added to increase functionality, [0036]). Seldon teaches wherein the three-phase
behind-the-meter AC voltage comprises a three-phase solar-generated AC voltage output by one or more solar panels 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 (the battery
bank 215 provides a DC voltage and current to one or more DC to AC inverters 220. The DC to AC inverter 220 may be a single phase
120 VAC or 240 VAC inverter, or a two or three phase 208 VAC inverter, or any other DC to AC inverter as needed, [0018]. The output
voltage of the transfer switch 230 may vary based upon the output of the DC to AC inverter 220, rotary converter 225, alternate or
backup AC generator 235, and utility power 240. In some embodiments, if there is no backup AC 235 or utility power 240 connected to
the solar power system 100, then a transfer switch may 230 may not be needed. Transformer 245 may step-up or step-down the input
voltage from the transfer switch 230 to three phase 480 VAC, or other voltages, for use by the load 260. The output of the transformer
245 may vary depending upon the needs of the load 260. For example, the transformer may output single phase, two phase, or three
phase power at any voltage depending upon the needs of the load 260 and/or configuration of the electrical configuration 200, [0020]).
Therefore, it would have been obvious to one of ordinary skill in the art during the time the invention was made to use the AC voltage
step-up transformer of Seldon with the wind power generation of Freight. The motivation would have been to provide varied output based
on load needs (Seldon, [0020]).
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Regarding claim 12, Freight lacks in the teaching of the flexible growcenter, wherein the three-phase behind-the-meter AC voltage
comprises a three-phase solar-generated AC volitage 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 voitage. However, Freight does teach wherein the power distribution controllably provides an AC voltage to one or
more components of the climate control system, the irrigation system, and the lighting system (another advantage of light curtain system
1400 is that conversion box 1404 allows for central conversion of AC to DC power. There is electrical waste each time current is
converted from AC to DC, so a single point of conversion increases efficiency of the system, [0044]. An electrical panel, such as a 200
amp, 240 volt panel, can be coupled to one of the walls of container 102 for power distribution to the growing station system, [0057]) in
which the power is produced by solar panels (container 102 can be modified to include a solar array 104 to harness solar energy and
store it in a converter or batteries for later use, [therefore, using a behind-the-meter power input system using renewable energy to power
the mobile container]...other renewable energy technologies, such as forms of solar and wind power, could also be added to increase
functionality, [0036]). Seldon teaches 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 (the battery bank 215 provides a DC voltage and current to one or more DC to AC inverters 220. The DC to AC inverter 220 may
be a single phase 120 VAC or 240 VAC inverter, or a two or three phase 208 VAC inverter, or any other DC to AC inverter as needed,
[0018]. The output voltage of the transfer switch 230 may vary based upon the output of the DC to AC inverter 220, rotary converter 225,
alternate or backup AC generator 235, and utility power 240. In some embodiments, if there is no backup AC 235 or utility power 240
connected to the solar power system 100, then a transfer switch may 230 may not be needed. Transformer 245 may step-up or
step-down the input voltage from the transfer switch 230 to three phase 480 VAC, or other voltages, for use by the load 260. The output
of the transformer 245 may vary depending upon the needs of the load 260. For example, the transformer may output single phase, two
phase, or three phase power at any voltage depending upon the needs of the load 260 and/or configuration of the electrical configuration
200, [0020]). Therefore, it would have been obvious to one of ordinary skill in the art during the time the invention was made to use the
AC voltage step-up transformer of Seldon with the wind power generation of Freight. The motivation would have been to provide varied
output based on load needs (Seldon, [0020]).

Regarding claim 13, Freight lacks ifi the teaching of the flexible growcenter, wherein the three-phase behind-the-meter AC voltage
comprises a three-phase gas-generated AC voitage output by a generator that inputs combustible gas diverted from a flare or venting
system. However, Freight does teach wherein the power distribution controllably provides an AC voltage to one or more components of
the climate control system, the irrigation system, and the lighting system (another advantage of light curtain system 1400 is that
conversion box 1404 allows for central conversion of AC to DC power. There is electrical waste each time current is converted from AC
to DC, so a single point of conversion increases efficiency of the system, [0044]. An electrical panel, such as a 200 amp, 240 volt panel,
can be coupled to one of the walls of container 102 for power distribution to the growing station system, [0057]) in which the power is
produced by renewable energy (container 102 can be modified to include a solar array 104 to harness solar energy and store itin a
converter or batteries for later use, [therefore, using a behind-the-meter power input system using renewable energy to power the mobile
container]...other renewable energy technologies, such as forms of solar and wind power, couid also be added to increase functionality,
[0036]) and provides a ventilation system (the hydroponic system also can include a ventilation system having a main fan and a plurality
of intermittent fans, [0050]). Seldon teaches wherein the three-phase behind-the-meter AC voltage comprises a three-phase
gas-generated AC voltage output by a solar powered generator (the battery bank 215 provides a DC voltage and current to one or more
DC to AC inverters 220. The DC to AC inverter 220 may be a single phase 120 VAC or 240 VAC inverter, or a two or three phase 208
VAC inverter, or any other DC to AC inverter as needed, [0018]. The output voltage of the transfer switch 230 may vary based upon the
output of the DC to AC inverter 220, rotary converter 225, alternate or backup AC generator 235, and utility power 240. In some
embodiments, if there is no backup AC 235 or utility power 240 connected to the solar power system 100, then a transfer switch may 230
may not be needed. Transformer 245 may step-up or step-down the input voltage from the transfer switch 230 to three phase 480 VAC,
or other voltages, for use by the load 260. The output of the transformer 245 may vary depending upon the needs of the load 260. For
example, the transformer may output single phase, two phase, or three phase power at any voltage depending upon the needs of the
load 260 and/or configuration of the electrical configuration 200, [0020]). Therefore, it would have been obvious to one of ordinary skill in
the art during the time the invention was made to use the AC voltage distribution of Seldon in the invention of Freight, and further, use a
generator that inputs combustible gas diverted from a flare or venting system, since the use of combustible gas as a renewable energy
power source was well known in the art during the time the invention was made and requires only routine skill in the art . The motivation
would have been to provide varied output based on load needs (Seldon, [0020)).

Regarding claim 14, Freight lacks in the teaching of the flexible growcenter, wherein the three-phase behind-the-meter AC voltage is a
three-phase metered AC voltage. However, Freight does teach wherein the behind-the-meter power input system comprises an input
configured to receive an AC voltage (another advantage of light curtain system 1400 is that conversion box 1404 allows for central
conversion of AC to DC power. There is electrical waste each time current is converted from AC to DC, so a single point of conversion
increases efficiency of the system, [0044]). Seldon teaches wherein the three-phase behind-the-meter AC voltage is a three-phase
metered AC voltage (the battery bank 215 provides a DC voltage and current to one or more DC to AC inverters 220. The DC to AC
inverter 220 may be a single phase 120 VAC or 240 VAC inverter, or a two or three phase 208 VAC inverter, or any other DC to AC
inverter as needed, [0018]. The output voltage of the transfer switch 230 may vary based upon the output of the DC to AC inverter 220,
rotary converter 225, alternate or backup AC generator 235, and utility power 240. In some embodiments, if there is no backup AC 235 or
utility power 240 connected to the solar power system 100, then a transfer switch may 230 may not be needed. Transformer 245 may
step-up or step-down the input voltage from the transfer switch 230 to three phase 480 VAC, or other voltages, for use by the load 260.
The output of the transformer 245 may vary depending upon the needs of the load 260. For example, the transformer may output single
phase, two phase, or three phase power at any voltage depending upon the needs of the load 260 and/or configuration of the electrical
configuration 200, {0020]). Therefore, it would have been obvious to one of ordinary skill in the art during the time the invention was
made to use the AC voltage distribution of Seldon in the invention of Freight. The motivation would have been to provide varied output
based on load needs (Seldon, [0020]).
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Regarding claim 25, Freight lacks in the teaching of the flexible growcenter, 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. However, Freight does teach
providing power to a battery through solar panel converters (container 102 can be modified to include a solar array 104 to harness solar
energy and store it in a converter or batteries for later use, [0036]). Seldon teaches 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 (the battery bank 215 may be
electrically connected to a DC to AC inverter 220. The output of the DC to AC inverter 220 may be optionally electrically connected to a
rotary converter 225, or a transfer switch 230. Additionally, an optional backup AC generator may be electrically connected to the transfer
switch 230, [0014]. The battery bank 215 provides a DC voltage and current to one or more DC to AC inverters 220. The DC to AC
inverter 220 may be a single phase 120 VAC or 240 VAC inverter, or a two or three phase 208 VAC inverter, or any other DC to AC
inverter as needed, [0018]). Therefore, it would have been obvious to one of ordinary skill in the art during the time the invention was
made to use the AC voltage phase conversion of Seldon in the invention of Freight. The motivation would have been to provide power to
a load based on voltage phase needs (Seldon, [0017], {0020]).

Claim 10 lacks an inventive step under PCT Article 33(3) as being obvious over Freight Farms, Inc. (hereinafter Freight) in view of
Seldon Energy Partners, Lic et al. (hereinafter Seldon) and Abb Technology Ag (hereinafter Abb).

Regarding claim 10, Freight lacks in the teaching of the flexible growcenter, wherein the growcenter control system modulates a power
factor correction factor by controllably adjusting which phase of the three-phase nominal AC voltage each component of the climate
control system, the irrigation system, and the lighting system receive. However, Freight does teach wherein the power distribution
controllably provides an AC voltage to one or more components of the climate control system, the irrigation system, and the lighting
system (another advantage of light curtain system 1400 is that conversion box 1404 allows for central conversion of AC to DC power.
There is electrical waste each time current is converted from AC to DC, so a single point of conversion increases efficiency of the
system, [0044]. An electrical panel, such as a 200 amp, 240 volt panel, can be coupled to one of the walls of container 102 for power
distribution to the growing station system, [0057]). Abb is in the field of contro! systems for electric distribution (abstract) including
renewable energy systems ([0006]) and teaches wherein the control system modulates a power factor correction factor by controliably
adjusting which phase of the three-phase nominal AC voltage a load receives (improved step-down AC/AC converters are needed for
use in several applications, including applications involving grid-tie converters that are capable to supply active or reactive power free of
harmonics, where a line-frequency transformer is needed to condition the voltage to that of a medium-voltage (MV) distribution system.
The MV system in these applications is assumed to be a stiff voltage source compared with the grid-tie converter. Under these
conditions, the step-down converter needs to be capable of stepping down the voltage from the distribution level to a level that the
grid-tie converter can handle, and transferring active and reactive power free of harmonic, with the power factor controlled by the grid-tie
converter, [0024]. The step-down converters described in detail below, an example of which is pictured in FIG. 1, allow for the stepping
down of multi-phase (e.g., three-phase) voltage without the use of bulky line-frequency transformers or high/medium frequency
transformers. These converters are based on a modified multi-phase AC chopper circuit, and can provide several benefits, including
electric isolation from the distribution system in the event of a secondary fault condition, dynamic control of the secondary voltage for
voltage regulation purposes, reduced secondary side common mode voltage, and high power-quality characteristics (i.e., low input
current and output voltage total harmonic distortion, and near-unity power factor). These converters are suitable for use in varied
applications, including energy storage systems, photovoltaic systems, wind generation systems, and fast electric vehicle charger
systems, [0025]. Provided that in the low voltage side, the current is free of harmonics and the power factor is near unity, the converter
also provides for high power-quality characteristics, as in low totat harmonic distortion for input currents and output voltages, as well as
near unity power factor, [0037]). Therefore, it would have been obvious to one of ordinary skill in the art during the time the invention was
made to use the AC voltage power factor correction of Abb in the invention of Freight. The motivation would have been to provide varied
output based on load and system capabilities (Abb, [0024], [0025]).

Claim 24 lacks an inventive step under PCT Article 33(3) as being obvious over Freight Farms, Inc. (hereinafter Freight) in view of Helical
Holdings, Lic (hereinafter Helical).

Regarding claim 24, Freight lacks in the teaching of the flexible growcenter, wherein the mobile container comprises a storage trailer on
wheels. Helical is in the field of flexible growcenters (a portable hydroponic greenhouse assembly for use in integrating a community hub
for commercial transactions, abstract) and teaches wherein the mobile container comprises a storage trailer on wheels (FIG. 2 depicts a
perspective view of portable greenhouse assembly 100 of the present invention being transported and relocated to a different location
within container member 1. By way of illustration, but not limitation, greenhouse assembly 100 can be transported by way of a truck 8
and trailer hitch connection 9, or any other similar transportation means, such as, for example, by way of a skid connection, [0046)).
Therefore, it would have been obvious to one of ordinary skill in the art during the time the invention was made to use the storage trailer
on wheels of Helical in the invention of Freight. The motivation would have been to provide an easily transportable growcenter (Helical,
[0046]).
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Claims 27-31 and 33-35 lack an inventive step under PCT Article 33(3) as being obvious over Swann in view of Johnson Controls
Technology Company (hereinafter Johnson).

Regarding claim 27, Swann discloses a method of dynamic power delivery to a fiexible growcenter using unutilized behind-the-meter
power (self-regulating greenhouse, abstract, with an adaptable system, [0012). The system includes a method of power delivery using
photovoltaic solar panels, [0011}, {0052]) comprising: monitoring unutilized behind-the-meter power availability (the photovoltaic panel
and supplemental battery supply are monitored based on power availability, [0048-0052)); and enabling behind-the-meter power delivery
to one or more components of a climate control system, a lighting system, and an irrigation system when the growcenter condition is met
(in some embodiments, the fan 116 may be in communication with a photovoltaic panel (not pictured), such that the speed of the fan 116
is directly and completely controlled by the power output of the photovoltaic panel, [0048]. In the example of the fan 116 controlled by the
output of a solar panel, the fan 116 will naturally regulate the internal environment of the greenhouse 100 by changing speed based upon
radiation emitted by the sun. As the sun climbs in the sky during the day and emits more radiation both the temperature of the
greenhouse 100 will increase and the voltaic panel will put out more power causing the fan 116 to spin faster, [0049]. The additional
power source may be connected to photovoltaic panels that charge the power source during the day. The LED lights 222 may be
activated only at night. The LED lights 222 may be in communication with a timer that turns the LED lights 222 on and off at the
appropriate time, or the LED lights 222 may automatically turn on when the lighting dims and be allowed to run until the additional power
source runs out of power, [0052]), but lacks in the teaching of determining when a growcenter ramp-up condition is met; and enabling
behind-the-meter power delivery to one or more components of a climate control system, a lighting system, and an irrigation system
when the growcenter ramp-up condition Is met. Johnson is In the fleld of renewable energy dynamic power delivery (abstract) which can
include providing behind the meter power to a building (building 318 can be connected to a PV field, [0069]) and teaches determining
when a ramp-up condition is met (still referring to FIiG. 8, process 800 is shown to include detecting a ramp rate condition of the PV
power output based on the upper and lower bounds (step 808). Step 808 may include determining whether the PV power output is
currently ramping-up, ramping-down, or not ramping. Ramping-up may occur when the PV power output PPV is increasing at a rate that
exceeds the ramp rate compliance limit. Ramping-down may occur when the PV power output PPV is decreasing at a rate that exceeds
the ramp rate compliance limit. If the PV power output PPV is neither ramping-up nor ramping-down the PV power output may be
considered to be not ramping (e.g., not changing or changing at a rate within the ramp rate compliance limit), [0143]); and enabling
behind-the-meter power delivery to one or more components when a ramp-up condition is met (referring now to FIG. 1, a photovoltaic
energy system 100 is shown, according to an exemplary embodiment. In brief overview, system 100 converts solar energy into electricity
using solar panels or other materials that exhibit the photovoltaic effect. The electricity generated by system 100 may be used locally by
system 100 (e.g., used to power components of system 100), provided to a building or campus connected to system 100, supplied to a
regional energy grid, and/or stored in a battery. System 100 may use battery storage to perform load shifting and/or ramp rate control.
Battery storage can also be used to perform frequency regulation. A photovoltaic energy system 300 that uses battery storage to
simultaneously perform both ramp rate control and frequency regulation is described in greater detail with reference to FIGS. 3A-8,
[0052]. Further, the ramp rate is monitored to determine if the PV panels are ramping-up and controls the output power to the grid or
building, {0066}, [0069], {0084]. A load/rate predictor 1510 can also be used to control the ramp-up and load consumption detection and
power distribution on a campus, [0218], [0219]). Therefore, it would have been obvious to one of ordinary skill in the art during the time
the invention was made to use the ramped-up condition determination of Johnson in the invention of Swann. The motivation would have
been to control the power output of the behind-the-meter power based on power availability (Johnson, abstract, [0004}, [0007]).

Regarding claim 28, Swann lacks in the teaching of the method, further comprising: determining when a growcenter ramp-down condition
is met; and disabling power delivery to one or more components of the climate control system, the irrigation system, and the lighting
system when the growcenter ramp-down condition is met. However, Swann does teach disabling power delivery to a lighting system (the
LED lights 222 may be activated only at night. The LED lights 222 may be in communication with a timer that turns the LED lights 222 on
and off at the appropriate time, or the LED lights 222 may automatically turn on when the lighting dims and be allowed to run until the
additional power source runs out of power, [0052]). Johnson teaches determining when a ramp-condition is met; and disabling power
delivery to one or more components (controlter 314 is configured to predict when solar intensity disturbances will occur and may cause
power inverter 304 to ramp down the power output 316 provided to energy grid 312 preemptively. Instead of reacting to solar intensity
disturbances after they occur, controller 314 can actively predict solar intensity disturbances and preemptively ramp down power output
316 before the disturbances affect PV field 302. Advantageously, this allows system controller 314 to perform both ramp down control
and ramp up control by using only a portion of the energy provided by PV field 302 to generate power output 316 while the power output
of PV field 302 is still high, rather than relying on energy from a battery. The remainder of the energy generated by PV field 302 (i.e., the
excess energy) may be stored in battery 306 and/or dissipated, [0089]. Notably, a significant portion of triangular.region 1206 occurs
between times t1 and t2, before the disturbance affects PV field 302. As such, the decreasing ramp rate control provided by system 300
is a preemptive process triggered by detecting an approaching cloud, prior to the cloud casting a shadow upon PV field 302. In some
embodiments, controller 314 uses a predictive control technique (e.g., feedforward control, model predictive control, etc.) to perform
ramp down control in system 300. For example, controlier 314 may actively monitor the positions, sizes, velocities, and/or other attributes
of clouds/shadows that could potentially cause a solar intensity disturbance affecting PV field 302. When an approaching cloud is
detected at time t1, controller 314 may preemptively cause power inverter 304 to begin ramping down power output 316. This allows
power inverter 304 to ramp down power output 316 by limiting the energy generated by PV field 302 while the power output is still high,
rather than requiring additional energy from a battery to perform the ramp down once the power output has dropped, [0100]). Therefore,
it would have been obvious to one of ordinary skill in the art during the time the invention was made to use the ramped-down condition
determination of Johnson in the invention of Swann. The motivation would have been to control the power output of the behind-the-meter
power based on power availability (Johnson, abstract, [0004], [0007]).
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Regarding claim 29, Swann lacks in the teaching of the method, further comprising: receiving an operational directive to go offline; and
disabling power delivery to the climate control system, the irrigation system, and the lighting system. However, Swann does teach
disabling power delivery to a lighting system (the LED lights 222 may be activated only at night. The LED lights 222 may be in
communication with a timer that turns the LED lights 222 on and off at the appropriate time, or the LED lights 222 may automatically turn
on when the lighting dims and be allowed to run until the additional power source runs out of power, [0052}). Johnson teaches receiving
an operational directive to go offline; and disabling power delivery (controtler 314 is configured to predict when solar intensity
disturbances will occur and may cause power inverter 304 to ramp down the power output 316 provided to energy grid 312 preemptively.
Instead of reacting to solar intensity disturbances after they occur, controller 314 can actively predict solar intensity disturbances and
preemptively ramp down power output 316 before the disturbances affect PV field 302, Advantageously, this allows system controller 314
to perform both ramp down control and ramp up control by using only a portion of the energy provided by PV field 302 to generate power
output 316 while the power output of PV field 302 is still high, rather than relying on energy from a battery. The remainder of the energy
generated by PV field 302 (i.e., the excess energy) may be stored in battery 306 and/or dissipated, [0089]. Notably, a significant portion
of triangular region 1206 occurs between times t1 and t2, before the disturbance affects PV field 302. As such, the decreasing ramp rate
control provided by system 300 is a preemptive process triggered by detecting an approaching cloud, prior to the cloud casting a shadow
upon PV field 302. In some embodiments, controller 314 uses a predictive control technique (e.g., feedforward control, model predictive
control, etc.) to perform ramp down control in system 300. For example, controller 314 may actively monitor the positions, sizes,
velocities, and/or other attributes of clouds/shadows that could potentially cause a solar intensity disturbance affecting PV field 302.
When an approaching cloud is detected at time t1, controller 314 may preemptively cause power inverter 304 to begin ramping down
power output 316. This allows power inverter 3U4 to ramp down power output 316 by limiting the energy generated by PV tield 302 while
the power output is still high, rather than requiring additional energy from a battery to perform the ramp down once the power output has
dropped, [0100]; see also [0057], sending power to local grids or PV, therefore offline as going off grid, thereby disabling power delivery
to the grids). Therefore, it would have been obvious to one of ordinary skill in the art during the time the invention was made to use the
operational directive of Johnson in the invention of Swann. The motivation would have been to control the power output of the
behind-the-meter power based on power availability (Johnson, abstract, [0004], {0007]).

Regarding claim 30, Swann lacks in the teaching of the method, further comprising: receiving an operational directive to reduce power
consumption; and dynamically reducing power delivery to a subset of the one or more components of the climate control system, the
irrigation system, and the lighting system. However, Swann does teach disabling power delivery to a lighting system (the LED lights 222
may be activated only at night. The LED lights 222 may be in communication with a timer that turns the LED lights 222 on and off at the
appropriate time, or the LED lights 222 may automatically turn on when the lighting dims and be allowed to run until the additional power
source runs out of power, [0052]). Johnson teaches receiving an operational directive to reduce power consumption; and dynamically
reducing power delivery to a subset of the one or more components (In some embodiments, campus 1302 includes a central plant 1318.
Central plant 1318 may include one or more subplants that consume resources from utilities (e.g., water, natural gas, electricity, etc.) to
satisfy the loads of buildings 1316, [0191). In some embodiments, frequency response controlier 1312 uses power inverter 1306 and
battery 1308 to perform load shifting for campus 1302. For example, controiler 1312 may cause power inverter 1306 to store energy in
battery 1308 when energy prices are low and retrieve energy from battery 1308 when energy prices are high in order to reduce the cost
of electricity required to power campus 1302. Load shifting may also allow system 1300 reduce the demand charge incurred. Demand
charge is an additional charge imposed by some utility providers based on the maximum power consumption during an applicable
demand charge period. For example, a demand charge rate may be specified in terms of dollars per unit of power (e.g., $/kW) and may
be multiplied by the peak power usage (e.g., kW) during a demand charge period to calculate the demand charge. Load shifting may
allow system 1300 to smooth momentary spikes in the electric demand of campus 1302 by drawing energy from battery 1308 in order to
reduce peak power draw from energy grid 1304, thereby decreasing the demand charge incurred, [0198]). Therefore, it would have been
obvious to one of ordinary skill in the art during the time the invention was made to use the operational directive of reducing power of
Johnson in the invention of Swann. The motivation would have been to control the power output of the system based on power
availability and to create an efficient energy system (Johnson, abstract, [0004], [0007], [0198]).

Regarding claim 31, Swann lacks in the teaching of the method, further comprising: receiving an operational directive to reduce power
consumption; and dynamically reducing power consumption to one or more components of the climate control system, the irrigation
system, and the lighting system. However, Swann does teach disabling power delivery to a lighting system (the LED lights 222 may be
activated only at night. The LED lights 222 may be in communication with a timer that turns the LED lights 222 on and off at the
appropriate time, or the LED lights 222 may automatically turn on when the lighting dims and be allowed to run until the additional power
source runs out of power, [0052]). Johnson teaches receiving an operational directive to reduce power consumption; and dynamically
reducing power consumption to one or more components (In some embodiments, campus 1302 includes a central plant 1318. Central
plant 1318 may include one or more subplants that consume resources from utilities (e.g., water, natural gas, electricity, etc.) to satisfy
the loads of buildings 1316, [0191]. In some embodiments, frequency response controller 1312 uses power inverter 1306 and battery
1308 to perform load shifting for campus 1302. For example, controlier 1312 may cause power inverter 1306 to store energy in battery
1308 when energy prices are low and retrieve energy from battery 1308 when energy prices are high in order to reduce the cost of
electricity required to power campus 1302. Load shifting may also allow system 1300 reduce the demand charge incurred. Demand
charge is an additional charge imposed by some utility providers based on the maximum power consumption during an applicable
demand charge period. For example, a demand charge rate may be specified in terms of dollars per unit of power (e.g., $/kW) and may
be muitiplied by the peak power usage (e.g., kW) during a demand charge period to calculate the demand charge. Load shifting may
allow system 1300 to smooth momentary spikes in the electric demand of campus 1302 by drawing energy from battery 1308 in order to
reduce peak power draw from energy grid 1304, thereby decreasing the demand charge incurred, [0198]). Therefore, it would have been
obvious to one of ordinary skill in the art during the time the invention was made to use the operational directive of reducing power of
Johnson in the invention of Swann. The motivation would have been to controf the power output of the system based on power
availability and to create an efficient energy system (Johnson, abstract, [0004], [0007], [0198]).
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Regarding claim 33, Swann discloses the method, wherein unutilized behind-the-meter power availability comprises one or more of
excess local 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 (in some
embodiments an additional power source (not shown) may also be in communication with growing or LED lights 222 that are disposed
within the greenhouse 100. The additional power source may be the supplemental battery that was disclosed above or it may be a
separate power source. The additional power source may be connected to photovoltaic panels that charge the power source during the
day. The LED lights 222 may be activated only at night. The LED lights 222 may be in communication with a timer that turns the LED
lights 222 on and off at the appropriate time, or the LED lights 222 may automatically turn on when the lighting dims and be allowed to
run until the additional power source runs out of power, [0052]).

Regarding claim 34, Swann lacks in the teaching of the method, wherein the growcenter ramp-up condition is met if there is sufficient
behind-the--meter power availability and there is no operational directive from a locat station to go offline. Johnson teaches wherein the
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 (still referring to FIG. 8, process 800 is shown to include detecting a ramp rate condition of the PV power output
based on the upper and lower bounds (step 808). Step 808 may include determining whether the PV power output is currently
ramping-up, ramping-down, or not ramping. Ramping-up may occur when the PV power output PPV is increasing at a rate that exceeds
the ramp rate compliance limit. Ramping-down may occur when the PV power output PPV is decreasing at a rate that exceeds the ramp
rate compliance limit. If the PV power output PPV is neither ramping-up nor ramping-down the PV power output may be considered to be
not ramping (e.g., not changing or changing at a rate within the ramp rate compliance limit), [0143]. Referring now to FIG. 1, a
photovoltaic energy system 100 is shown, according to an exemplary embodiment. In brief overview, system 100 converts solar energy
into electricity using solar panels or other materials that exhibit the photovoltaic effect. The electricity generated by system 100 may be
used locally by system 100 (e.g., used to power components of system 100), provided to a building or campus connected to system 100,
supplied to a regional energy grid, and/or stored in a battery. System 100 may use battery storage to perform load shifting and/or ramp
rate control. Battery storage can also be used to-perform frequency regulation. A photovoltaic energy system 300 that uses battery
storage to simultaneously perform both ramp rate control and frequency regulation is described in greater detail with reference to FIGS.
3A-8, [0052]. Further, the ramp rate is monitored to determine if the PV panels are ramping-up and controls the output power to the grid
or building, [0066], [0069], [0084]. A load/rate predictor 1510 can also be used to control the ramp-up and load consumption detection
and power distribution on a campus, [0218], [0219]). Therefore, it would have been obvious to one of ordinary skill in the art during the
time the invention was made to use the ramped-up condition determination of Johnson in the invention of Swann. The motivation would
have been to control the power output of the behind-the-meter power based on power availability (Johnson, abstract, [0004], [0007]).

Regarding claim 35, Swann lacks in the teaching of the method, wherein the growcenter 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. Johnson teaches
wherein the 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 (controller 314 is configured to predict when solar intensity disturbances will occur and may cause power
inverter 304 to ramp down the power output 316 provided to energy grid 312 preemptively. Instead of reacting to solar intensity
disturbances after they occur, controller 314 can actively predict solar intensity disturbances and preemptively ramp down power output
316 before the disturbances affect PV field 302. Advantageously, this allows system controller 314 to perform both ramp down contro!
and ramp up control by using only a portion of the energy provided by PV field 302 to generate power output 316 while the power output
of PV field 302 is still high, rather than relying on energy from a battery. The remainder of the energy generated by PV field 302 (i.e., the
excess energy) may be stored in battery 306 and/or dissipated, [0089]. Notably, a significant portion of triangular region 1206 occurs
between times t1 and t2, before the disturbance affects PV field 302. As such, the decreasing ramp rate control provided by system 300
is a preemptive process triggered by detecting an approaching cloud, prior to the cloud casting a shadow upon PV field 302. In some
embodiments, controlier 314 uses a predictive control technique (e.g., feedforward control, model predictive control, etc.) to perform
ramp down control in system 300. For example, controller 314 may actively monitor the positions, sizes, velocities, and/or other attributes
of clouds/shadows that could potentially cause a solar intensity disturbance affecting PV field 302. When an approaching cloud is
detected at time t1, controller 314 may preemptively cause power inverter 304 to begin ramping down power output 316. This allows
power inverter 304 to ramp down power output 316 by limiting the energy generated by PV field 302 while the power output is still high,
rather than requiring additional energy from a battery to perform the ramp down once the power output has dropped, [0100]). Therefore,
it would have been obvious to one of ordinary skill in the art during the time the inventiorf was made to use the ramped-down condition
determination of Johnson in the invention of Swann. The motivation would have been to control the power output of the behind-the-meter
power based on power availability (Johnson, abstract, [0004], [0007]).
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Claim 32 lacks an inventive step under PCT Article 33(3) as being obvious over Swann in view of Johnson Controls Technology
Company (hereinafter Johnson) and Abb Technology Ag (hereinafter Abb).

Regarding claim 32, Swann lacks in the teaching of the method, further comprising: receiving an operational directive to provide power
factor correction; and dynamically adjusting power delivery to a subset of the one or more components of the climate control system, the
irrigation system, and the lighting system. However, Swann does teach disabling power delivery to a lighting system (the LED lights 222
may be activated only at night. The LED lights 222 may be in communication with a timer that turns the LED lights 222 on and off at the
appropriate time, or the LED lights 222 may automatically turn on when the lighting dims and be allowed to run until the additional power
source runs out of power, [0052]). Abb is in the field of control systems for electric distribution (abstract) including renewable energy
systems ([0006}) and teaches receiving an operational directive to provide power factor correction; and dynamically adjusting power
delivery to a subset of the one or more components (improved step-down AC/AC converters are needed for use in several applications,
including applications involving grid-tie converters that are capable to supply active or reactive power free of harmonics, where a
line-frequency transformer is needed to condition the voltage to that of a medium-voltage (MV) distribution system. The MV system in
these applications is assumed to be a stiff voltage source compared with the grid-tie converter. Under these conditions, the step-down
converter needs to be capable of stepping down the voltage from the distribution level to a level that the grid-tie converter can handle,
and transferring active and reactive power free of harmonic, with the power factor controlled by the grid-tie converter, [0024]. The
step-down converters described in detail below, an example of which is pictured in FIG. 1, allow for the stepping down of multi-phase
(e.g., three-phase) voltage without the use of bulky line-frequency transformers or high/medium frequency transformers. These
converters are based on a modified multi-phase AC chopper circuit, and can provide several benefits, including electric isolation from the
distribution system in the event of a secondary fault condition, dynamic control of the secondary voltage for voltage regulation purposes,
reduced secondary side common mode voltage, and high power-quality characteristics (i.e., low input current and output voltage total
harmonic distortion, and near-unity power factor). These converters are suitable for use in varied applications, including energy storage
systems, photovoltaic systems, wind generation systems, and fast electric vehicle charger systems, [0025]. Provided that in the low
voltage side, the current is free of harmonics and the power factor is near unity, the converter also provides for high power-quality
characteristics, as in low total harmonic distortion for input currents and output voitages, as well as near unity power factor, [0037]).
Therefore, it would have been cbvious to one of ordinary skill in the art during the time the invention was made to use the AC voltage -
power factor correction of Abb in the invention of Swann. The motivation would have been to provide varied output based on load and
system capabilities (Abb, [0024], [0025}).

Claims 1-35 meet the criteria set out in PCT Article 33(4), and thus have industrial applicability because the subject matter claimed can
be made or used in industry.
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OR AUTOMOBIL+ OR VEHIC+ OR WHEEL+ OR PORTABL+)
AND (CONTROL+ OR COMPUTER+ OR +COMPUTER OR
+PROCESSOR OR PROCESS+ OR +CONTROLLER) AND
(CLIMAT+ OR HUMID+ OR TEMPERATUR+ OR
WEATHER+) AND (BEHIND+ OR +METER OR BTM+ OR
+BTM OR RENEW+ OR SOLAR+ OR WIND+ OR
PHOTOVOLT+) AND (POWER+ OR DISTRIB+ OR GRID+
OR ALLOCAT+ OR CENTER+) AND (LIGHT+ OR
ILLUMINAT+ OR LAMP+) AND (IRRIGAT+ OR DRAIN+ OR
WATER+ OR SPRAY+ OR SPRINKL+ OR FLOOD+)

171

13

12 AND (AC OR ALTERNAT+)

29

14

(047017000)/PCL

729

15

(047066600)/PCL

285

16

(047066700)/PCL

281

17

(14 OR 15 OR 16) AND (GROW+ OR GREEN+ OR
PLANT+ OR FOOD+ OR CROP+ OR NURSER+) AND
(MOBIL+ OR TRANSPORT+ OR AUTOMOBIL+ OR VEHIC+
OR WHEEL+ OR PORTABL+) AND (CONTROL+ OR
COMPUTER+ OR +COMPUTER OR +PROCESSOR OR
PROCESS+ OR +CONTROLLER) AND (CLIMAT+ OR
HUMID+ OR TEMPERATUR+ OR WEATHER+) AND
(BEHIND+ OR +METER OR BTM+ OR +BTM OR RENEW+
OR SOLAR+ OR WIND+ OR PHOTOVOLT+) AND (POWER+
OR DISTRIB+ OR GRID+ OR ALLOCAT+ OR CENTERH+)
AND (LIGHT+ OR ILLUMINAT+ OR LAMP+) AND (IRRIGAT+
OR DRAIN+ OR WATER+ OR SPRAY+ OR SPRINKL+ OR
FLOOD+)

18

(A01G-009/14)/IPC

23159

19

(A01G-009/16)/IPC

4093

20

(A01G-009/24)/IPC

21677

21

(A01G-031/06)'PC

3988
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22 | (H02S-010/40)/IPC 1322
23 | (H02S-020/30)/IPC 5940
24 | (180R 190R 20 OR 21 OR 22 OR 23) AND (GROW+ 171

OR GREEN+ OR PLANT+ OR FOOD+ OR CROP+ OR

NURSER+) AND (MOBIL+ OR TRANSPORT+ OR

AUTOMOBIL+ OR VEHIC+ OR WHEEL+ OR PORTABL+)

AND (CONTROL+ OR COMPUTER+ OR +COMPUTER OR

+PROCESSOR OR PROCESS+ OR +CONTROLLER) AND

(CLIMAT+ QR HUMID+ OR TEMPERATUR# OR .

WEATHER+) AND (BEHIND+ OR +METER OR BTM+ OR

+BTM OR RENEW+ OR SOLAR+ OR WIND+ OR

PHOTOVOLT+) AND (POWER+ OR DISTRIB+ OR GRID+

OR ALLOCAT+ OR CENTER#) AND (LIGHT+ OR

ILLUMINAT+ OR LAMP+) AND (IRRIGAT+ OR DRAIN+ OR

WATER+ OR SPRAY+OR SPRINKL+ OR FLOOD+) -
25 | 24 AND (AC OR ALTERNAT+) 23
26 | 24 AND (SUN+ OR SOLAR+ OR WIND+ OR RENEWABL+) 154
27 | 24 AND (SOLAR+ OR WIND+) 134
28 | 27 AND RAMP+ 2
29 | 27 AND (+PHASE OR PHAS+) AND VOLT+ 3
30 | (AD1G-009/14)/CPC 6245
31 | (A01G-009/16)ICPC 1565
32 | (A01G-009/24)/CPC 6439
33 | (A01G-031/06)/CPC 1436
34 | (H02S-010/40)/CPC 806
35 | (H02S-020/30)/CPC 1972
36 | (A01G-009/14/07)/CPC 992
37 | (A01G-025/16/7)/CPC 1311
38 | (AD1G-009/24/3)ICPC 716
39 | (Y02A-040/254)/CPC 3445
40 | (YO2A-040/266)/CPC 2561

41

(300R 310R 320R 330R 340R 350R 36 OR 37 OR
38 OR 39 OR 40) AND (GROW+ OR GREEN+ OR PLANT+
OR FOOD+ OR CROP+ OR NURSER+) AND (MOBIL+ OR
TRANSPORT+ OR AUTOMOBIL+ OR VEHIC+ OR WHEEL+
OR PORTABL+) AND (CONTROL+ OR COMPUTER+ OR
+COMPUTER OR +PROCESSOR OR PROCESS+ OR
+CONTROLLER) AND (CLIMAT+ OR HUMID+ OR
TEMPERATUR+ OR WEATHER+) AND (BEHIND+ OR
+METER OR BTM+ OR +BTM OR RENEW+ OR SOLAR+ OR
WIND+ OR PHOTOVOLT+) AND (POWER+ OR DISTRIB+
OR GRID+ OR ALLOCAT+ OR CENTER+) AND (LIGHT+ OR

118
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16

(grow center OR nursery OR greenhouse) AND (Solar OR
wind) AND ramp up condition for power

4,490

17

(grow center OR nursery OR greenhouse) AND (Solar OR
wind) AND ramp up condition for power distribution

3,950

18

dynamic power delivery AND (grow center OR nursery OR
greenhouse) AND (Solar OR wind OR behind the meter) AND
ramp up condition for power distribution

4,170

19

dynamic power delivery AND (grow center OR nursery OR
greenhouse) AND (Solar OR wind OR behind the meter) AND
(full OR on OR ramp up) condition for power distribution

17,700

20

dynamic power delivery AND (grow center OR nursery OR
greenhouse) AND (Solar OR wind OR behind the meter) AND
power (allocation OR distribution OR availability OR
conservation)

22,400

21

dynamic power delivery AND (grow center OR nursery OR
greenhouse) AND (Solar OR wind OR behind the meter) AND
power (allocation OR distribution OR availability OR
conservation) AND three phase AC voltage

9,280

22

(grow center OR nursery OR greenhouse) AND (Solar OR
wind OR behind the meter) AND power management

18,200

23

(grow center OR nursery OR greenhouse) AND (Solar OR
wind) AND power management

10,900

24

(grow center OR nursery OR greenhouse) AND (solar OR
photovoiltaic) panel AND power (distribution OR management)

23,200

25

(grow center OR nursery OR greenhouse) AND (solar OR
photovoltaic) panel AND power (distribution OR management)
AND ramp up

3,420

26

(grow center OR nursery OR greenhouse) AND (solar OR
photovoltaic) panel AND power (distribution OR management)
AND load demand

15,600

27

(grow center OR nursery OR greenhouse) AND (solar OR
photovoitaic) panel AND power (distribution OR management)
AND power delivery based on available power

76,000

28

(grow center OR nursery OR greenhouse) AND power
(distribution OR management) AND ramp up

13,000

29

(grow center OR nursery OR greenhouse) AND (Energy OR
power) management AND (solar OR wind OR behind the
meter)

19,600

30

(grow center OR nursery OR greenhouse) AND (Energy OR
power) distribution based on availability AND (solar OR wind
OR behind the meter)

29,900

31

(grow center OR nursery OR greenhouse OR plants) AND
(Energy OR power) distribution based on availability AND
(solar OR wind OR behind the meter)

33,400

32

(grow center OR nursery OR greenhouse OR plants) AND
monitoring power availability AND (solar OR sun OR wind OR
photovoltaic) AND (light OR irrigation OR temperature OR
climate)

59,000

33

power availability control of (Greenhouse OR nursery OR
growcenter) using (solar OR wind OR renewable) energy

14,600

34

power availability control of (Greenhouse OR nursery OR grow
center) using (solar OR wind OR renewable) energy AND
(light OR irrigation OR climate OR temperature)

11,100

35

controlling output power of solar panel in greenhouse AND
ramp up AND agriculture

1,630
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36 controlling output power of solar panel in greenhouse AND 2,630
ramp up AND (mobile OR building OR portable)
37 ramp up condition of greenhouse using solar power 3,600
38 ramp up condition of (horticulture OR greenhouse OR plant 5,440
grow) using solar power
39 ramp up condition for greenhouse to control power output of 3,380
solar panels to (lighting OR irrigation OR temperature OR
climate) system
40 (greenhouse OR nursery OR horticulture) AND three phase 13,400
AC voltage AND step down transformer
4 (greenhouse OR nursery OR horticulture) AND three phase 11,100
AC voltage AND ac to ac step down transformer to single
phase
Computer Accessed Text Databases Searched
The Patent Analyst searched the following computer accessed text databases:
Proquest: http://www.proquest.com/
# Search query Results
1 ramp up condition of (horticulture OR greenhouse OR plant 5,336
grow) using solar power
2 power availability control of (Greenhouse OR nursery OR grow 58,157
center) using (solar OR wind OR renewable) energy AND
(light OR irrigation OR climate OR temperature)
3 flexible and mobile grow center 41,735
4 (portable OR mobile) AND (grow center OR nursery OR plant 18,716
OR greenhouse) AND (humidity OR temperature OR climate)
AND (watering OR irrigation) AND light
5 (portable OR mobile) AND (grow center OR nursery OR plant 141,000
OR greenhouse) AND (humidity OR temperature OR climate)
AND (watering OR irrigation)
6 (grow center OR nursery OR plant OR greenhouse) AND 20,064
(Solar OR wind) AND ramp up condition
Google Scholar: https://scholar.google.com/
# Search query Results
1 ramp up condition of (horticulture OR greenhouse OR plant 22,000
grow) using solar power
2 power availability control of (Greenhouse OR nursery OR grow 248,000
center) using (solar OR wind OR renewable) energy AND
(light OR irrigation OR climate OR temperature)
3 flexible and mobile grow center 230,000
4 (portable OR mobile) AND (grow center OR nursery OR plant 90,800
OR greenhouse) AND (humidity OR temperature OR climate)
AND (watering OR irrigation) AND light
5 (portable OR mobile) AND (grow center OR nursery OR plant 141,000
OR greenhouse) AND (humidity OR temperature OR climate)
AND (watering OR irrigation)
6 (grow center OR nursery OR plant OR greenhouse) AND 41,400

(Solar OR wind) AND ramp up condition
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

To: BASIL ANGELO . PCT

ANGELO MIKESKA PLLC

21 WATERWAY AVENUE, SUITE 300
THE WOODLANDS, TX 77380 NOTIFICATION OF TRANSMITTAL OF

THE INTERNATIONAL SEARCH REPORT AND
THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

(PCT Rule 44.1)

Date of mailing

@aymontiivear) 3 7 MAY 2018

FOR FURTHER ACTION  See paragraphs 1 and 4 below

Applicant’s or agent’s file reference

01128-000002 PCT

International application No. International filing date

dayv/month/vear,
PCT/US2018/017950 (day/month/year) 13 February 2018
Applicant) ANCIUM LLG

1. The applicant is hereby notified that the international search report and the written opinion of the International Searching
Authority have been established and are transmitted herewith.
Filing of amendments and statement under Article 19:
The applicant is entitled, it he so wishes, to amend the claims of the international application (see Rule 46):

When?  The time limit for filing such amendments is normally two months from the date of transmittal of the international
search report.

How?  Directly to the International Bureau of WIPO preferably through ePCT or on paper to, 34 chemin des Colombettes
1211 Geneva 20, Switzerland, Facsimile No.: +41 22 338 82 70
For more detailed instructions, see PCT Applicant’s Guide, International Phase, paragraphs 9.004 — 9.011.

2. D The applicant is hereby notified that no intemational search report will be established and that the declaration under
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith.

3. D With regard to any protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that:

the protest together with the decision thereon has been transmitted to the International Bureau together with any
request to forward the texts of both the protest and the decision thereon to the designated Offices.

no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made.

4. Reminders

The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority
to the International Bureau. These comments will be made available to the public after international publication. The
International Bureau will send a copy of such comments to all designated Offices unless an international preliminary
examination report has been or is to be established.

Shortly after the expiration of 18 months from the priority date, the international application will be published by the
International Burcau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international
application, or of the priority claim, must reach the International Bureau before the completion of the technical preparations for
international publication (Rules 9054is.1 and 90bis.3).

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the
prescribed acts for entry into the national phase before those designated Offices. In respect of other designated Offices, the
time limit of 30 months (or later) will apply even if no demand is filed within 19 months. For details about the applicable time
limits, Office by Office, see www.wipo.int/pct/en/texts/time_limits.html and the PCT Applicant’s Guide, National Chapters.
Within 22 months from the priority date, the applicant may request that a supplementary international search be carried
out by a different Intemational Searching Authority that offers this service (Rule 4Shis1). The procedure for requesting
supplementary international search is described in the PCT Applicant’s Guide, International Phase, paragraphs 8.006-8.032.

Name and mailing address of the ISA/US Authorized officer
Mail Stop PCT, Attn: ISA/US H

Commissioner for Patents Blaine R. Copenheaver
P.O. Box 1450, Alexandria, VA 22313-1450 PCT Helpdask: 571-272.4300

Facsimile No. 571-273-8300 Telephone No. per OSP: 571-272-7774
Form PCT/ISA/220 (July 2017)
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicant’s or agent’s file reference FOR FURTHER see Form PCT/ISA/220

01128-000002 PCT ACTION as well as, where applicable, item 5 below.
Intemational application No. International filing date (day/month/year) | (Earliest) Priority Date (day/month/vear)
PCT/US2018/017950 13 February 2018 11 January 2018

Applicant

LANCIUMLLC

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of i_‘i sheets.

D It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report

a. With regard to the language, the international search was carried out on the basis of:

the international application in the language in which it was filed.

D a translation of the intemational application into which is the language of
a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

b. D This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)).

c. With regard (o any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. 1.

D Certain claims were found unsearchable (see Box No. II).
[Z] Unity of invention is lacking (see Box No. III).

4. With regard to the title,
the text is approved as submitted by the applicant.
D the text has been established by this Authority to read as follows:

5. With regard to the abstract,
the text is approved as submnitted by the applicant.

D the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant may,
within one month from the date of mailing of this international search report, submit comments to this Authority.
6. With regard to the drawings,

a. the hgure of the drawings to be published with the abstract is Figure No. 6

E as suggested by the applicant.

D as selected by this Authority, because the applicant failed to suggest a figure.

D as selected by this Authority, because this figure better characterizes the invention.
b. D none of the figures is to be published with the abstract.

Form PCT/ISA/210 (first sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US2018/017950

Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. l:' Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No.IIT  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
See extra sheet(s).

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4, % No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

1-24

Remark on Protest [:I The additional search fees were accompanied by the applicant’s protest and, where applicable, the
: payment of a protest fee.
D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)
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PCT/US2018/017950 31.05.2018

International application No.

PCT/US2018/017950

A. CLASSIFICATION OF SUBJECT MATTER

CcPC -

IPC(8) - GO6F 1/26; GO6F 1/20; GO6F 1/30; GO6F 1/32 (2018.01)
GO6F 1/26; HOSK 7/1497; GO6F 1/20; HO5K 7/1485 (2018.05)

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

See Search History document

Minimum documentation searched (classification system followed by classification symbols)

USPC - 713/300; 361/679.46; 361/679.02 (keyword delimited)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of
See Search History document

data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2008/0094797 A1 (COGLITORE et al) 24 April 2008 (24.04.2008) entire document 1,7,15-18, 20-22
;' -2.-6, 8-14,19, 23, 24
Y US 2010/0211810 A1 (ZACHO) 19 August 2010 (19.08.2010) entire document 2,19
Y US 2008/0030078 A1 (WHITTED et al) 07 February 2008 (07.02.2008) entire document 3-6, 8-14, 23, 24
Y US 2013/0063991 A1 (XIAO et al) 14 March 2013 (14.03.2013) entire document 12
Y US 2015/0155712 A1 (INERTECH IP LLC) 04 June 2015 (04.06.2015) entire document 24
A US 2010/0328849 A1 (EWING et al) 30 December 2010 (30.12.2010) entire document 1-24
A US 2013/0306276 A1 (DUCHESNEAU) 21 November 2013 (21.11.2013) entire document 1-24
A US 2012/0300524 A1 (FORNAGE et al) 29 November 2012 (29.11.2012) entire document 1-24

D Further documents are listed in the continuation of Box C.

I:] See patent family annex.

*
apn

Special categories of cited documents:

document defining the general state of the art which is not considered
to be of particular relevance

earlier application or patent but published on or after the international
filing date

«pn

“L” document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“O"  documment reterning to an oral disclosure, use, exhibition or other
means -

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory undcrlying the invention

“X” document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y" document of particular relevance; the claimed invention cannot be
oongidercd to invulve an invenive siep when the document is
combined with one or morc other such documents, such combination
being obvious to a person skilled in the art

“&" document member of the same patent family

Date of the actual completion of the intemational search

14 May 2018

Date of mailing of the interational search report

31 MAY 2018

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, VA 22313-1450

Facsimile No. 571-273-8300

Authorized officer
Blaine R. Copenheaver

PCT Helpdesk: 571-272-4300
PCY OSP: 571.272.7774

Form PCT/ISA/210 (second sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT International application No.

PCT/US2018/017950

Continued from Box No. Ill Observations where unity of invention is lacking

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group |, claims 1-24, are drawn to a flexible datacenter comprising: a mobile container; and a behind-the-meter power input system.

Group |l, claims 25-34, are drawn to a method of dynamic power delivery to a flexible datacenter using unutilized behind-the meter
power comprising: monitoring unutllized behind-the-meter power availability; and determining when a datacenter ramp-up condition is
met.

The inventions listed as Groups I-Il do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons: the special technical feature of the Group
linvention: a flexible datacenter comprising: a mobile container; a behind-the-meter power input system; a power distribution system;

a datacenter control system; and a climate control system, wherein the datacenter control system modulates power delivery to the
plurality of computing systems as claimed therein is not present in the invention of Group Il. The special technical feature of the Group Il
invention: monitoring unutllized 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 is met; and directing the one
or more computing systems to perform predetermined computational operations as claimed therein is not present in the invention of
Group |.

Groups | and Il lack unity of invention because even though the inventions of these groups require the technical feature of a flexible
datacenter comprising one or more computing systems; and power delivery to the flexible datacenter using unutilized behind-the meter
power availability, this technical feature is not a special technical feature as it does not make a contribution over the prior art.

Specifically, US 2010/0328849 to Ewing teaches a datacenter comprising one or more computing systems; and power delivery to the
datacenter using power availability (if a server demands 500 watts and the PUE for the datacenter is 3.0, then the power from the utility
grid needed to deliver 500 watts to the server is 1500 watts. The DCIE, in comparison, may provide a different aspect of this information,
a DCIE value of 0.33 (equivalent to a PUE of 3.0) suggesting that the computing equipment consumes 33% of the power in the data
center, para.0060). Further, US 2013/0306276 to Duchesneau teaches a flexible datacenter (supercomputing datacenter, Para. [0315.
Maximum flexibility, para. 1500]); and using unutilized behind-the meter power availability (PERKS is hybrid energy system combining
UPS with a peak-shaving system that directly captures excess or low-cost energy from a multiplicity of sources (when it is cheapest or
most readily available) and stores it for later reuse, such as during peak periods, Para. [1456]. Note that excess energy is hereby
“unutilized behind the meter power” as defined by applicant in Para [0041] of the specification of the present application).

Since none of the special technical features of the Group | or !l inventions are found in more than one of the inventions, unity of invention
is lacking.

Form PCT/ISA/210 (extra sheet) (January 201 5)
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Date of Search: 14 May 2018

Search History:

Limited Classification Search

The Patent Analyst performed a limited classification search within the following US, IPC, CPC,

ECLA, or F-Term classification areas:

?7% 031 .05.2018

CPC Class/Subclass(es). GO6F 1/26; HO5K 7/1497; GO6F 1/20; HO5K 7/1485 (2018.05)

IPC (8) Class/Subclass(es): GO6F 1/26; GO6F 1/20; GO6F 1/30; GO6F 1/32 (2018.01)

U.S. Class/Subclass(es): 713/300; 361/679.46; 361/679.02

See Global Search Results.

Global Patent Literature Text Search

The Patent Analyst performed the following global text search, which was not limited by
classification but may or may not have been limited by other criteria:

Questel Orbit: https://www.orbit.com

# Search query Results

1 ( (LANCIUM)/PA/OPA) 0

2 ( (HENSON 2D DAVID)/IN/OIN/INH/INV ) 25

3 ( (MCNAMARA 2D MICHAEL)/IN/OIN/INH/INV ) 98

4 ( (CLINE 2D RAYMOND)/IN/OIN/INH/INV ) 0

5 20R 3 123

6 (US20080094797)/PN 1

7 5 AND (DATA W CENTER) 0

8 5 AND (DATACENTER) 0

9 ((DATACENTER OR (DATA W CENTER)) AND (BEHIND 4D 44
METER))/TX

10 ((DATACENTER OR (DATA W CENTER)) S (MOBILE))/TX 9804

11 ((DATACENTER OR (DATA W CENTER)) S (MOBILE))/TX 457
AND (POWER 2D DISTRIBUT+)/TX

12 (GO6F-001/20)/IPC 37030

13 (G0O6F-001/20)/CPC 10635

14 (HO5K-007/1485)/CPC 94

15 (HO5K-007/1497)/CPC 303

16 (US20100211810)/PN 1

17 (GO6F-001/26)/IPC 33369

18 (GO6F-001/26)/CPC 9420
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Date of Search: 14 May 2018

19 (713300)/PCL 6605
20 (361679020)/PCL 15669
21 (361679460)/PCL 903
22 (GO6F-001/30)/IPC 6761
23 (GO6F-001/32)/IPC 28657
24 12 0R 130R 140R 150R 17 OR 18 OR 19 OR 20 0R 100164
21 0OR 22 OR 23
25 24 AND ((DATACENTER OR (DATA W CENTER)) S 268
(MOBILE))/TX
26 24 AND ((DATACENTER OR (DATA W CENTER)) S 98
(MOBILE))/TX AND (POWER 2D DISTRIBUT+)/TX
Google Patents: https://patents.google.com
# Search query Results
1 METHOD AND SYSTEM FOR DYNAMIC POWER DELIVERY 100+
TO A FLEXIBLE DATACENTER USING UNUTILIZED
ENERGY SOURCES
2 mobile container data center three phase power climate 100+
control
3 data centers power remotely controlled 100+
4 solar energy three phase inverter "step-up transformer" 100+
5 step down transformer three phase to nominal supervisory 100+
single phase
6 datacenter ac to ac step down three phase 100+
Computer Accessed Text Databases Searched
The Patent Analyst searched the following computer accessed text databases:
Google Scholar: https://scholar.google.com/
# Search query Results
1 METHOD AND SYSTEM FOR DYNAMIC POWER DELIVERY 100+
TO A FLEXIBLE DATACENTER USING UNUTILIZED
ENERGY SOURCES
2 mobile container data center three phase power climate 100+
control
3 data centers power remotely controlled 100+

Date search was completed: 14 May 2018

SviCC

Ex.1002

Cholla Energy LLC & OBM, Inc. / Page 524 of 611



PCT/US2018/017950 31.05.2018

PATENT COOPERATION TREATY

From the

INTERNATIONAL SEARCHING AUTHORITY

To: BASIL ANGELO
ANGELO MIKESKA PLLC

THE WOODLANDS, TX 77380

21 WATERWAY AVENUE, SUITE 300

PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing
(day/month/year)

31 MAY 2018

Applicant’s or agent’s file reference

01128-000002 PCT

FOR FURTHER ACTION

See paragraph 2 below

International application No.

PCT/US2018/017950

International filing date (day/month/year)
13 February 2018

Priority date (day/monih/year)
11 January 2018

CPC -

Intcrnational Patent Classification (IPC) or both national classification and IPC
IPC(8) - GO6F 1/26; GOBF 1/20; GO6F 1/30; GO6F 1/32 (2018.01)

GO6F 1/26; HO5K 7/1497; GO6F 1/20; HO5K 7/1485 (2018.05)

Applicant | ANCIUM LLC

1. This opinion contains indications relating to the following items:

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Reasoned statement under Rule 434is. 1(a)(i) with regard to novelty, inventive step and industrial applicabiliry;
citations and explanations supporting such statement

Certain defects in the international apptication

g Box No. I Basis of the opinion

D Box No. I Priority

D Box No. 111

g Box No.IV  Lack of unity of invention
& Box No. V

D Box No. VI Certain documents cited
D Box No. VII

[

Box No. VIII Certain observations on the international application

FURTHER ACTION

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority (“IPEA”) except that this does not apply where the applicant chooses an Authority
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1bis(b) that written
opinions of this International Searching Authority will not be so considered,

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the [PEA
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form
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INTERNATIONAL SEARCHING AUTHORITY
PCT/US2018/017950
Box No. I Basis of this opinion
1. With regard to the language, this opinion has been established on the basis of:
[Z] the international application in the language in which it was filed.
a translation of the interational application into which is the language of a translation

furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to
this Authority under Rule 91 (Rule 43bis.1(a)).

3. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has
been established on the basis of a sequence listing:

a. D forming part of the international application as filed:
D in the form of an Annex C/ST.25 text file.
D on paper or in the form of an image file.

b. D furnished together with the international application under PCT Rule 137er.1(a) for the purposes of international
search only in the form of an Annex C/ST.25 text file.

c. D fumnished subsequent to the international filing date for the purposes of international search only:
[] in the form of an Annex C/ST.25 text file (Rule 13rer-1(a)).

D on paper or in the form of an image file (Rule 13/er.1(b) and Administrative Instructions, Section 713).

4. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:
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Box No. IV  Lack of unity of invention

1. In response to the invitation (Form PCT/ISA/206) to pay additional fees the applicant has, within the applicable time limit:
D paid additional fees.
D paid additional fees under protest and, where applicable, the protest fee.
D paid additional fees under protest but the applicable protest fee was not paid.
IX] not paid additional fees.

2. D This Authority found that the requirement of unity of invention is not complied with and chose not to invite the applicant to
pay additional fees.

3. This Authority considers that the requirement of unity of invention in accordance with Rule 13.1, 13.2 and 13.3 is

D complied with.

w not complied with for the following reasons:

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group |, claims 1-24, are drawn to a flexible datacenter comprising: a mobile container; and a behind-the-meter power input system.

Group I, claims 25-34, are drawn to a method of dynamic power delivery to a flexible datacenter using unutilized behind-the meter power
comprising: monitoring unutllized behind-the-meter power availability; and determining when a datacenter ramp-up condition is met.

The inventions listed as Groups |-l do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons: the special technical feature of the Group |
invention: a flexible datacenter comprising: a mobile container; a behind-the-meter power input system; a power distribution system;

a datacenter control system; and a climate control system, wherein the datacenter control system modulates power delivery to the
plurality of computing systems as claimed therein is not present in the invention of Group il. The special technical feature of the Group Il
invention: monitoring unutllized 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 is met; and directing the one
or more computing systems to perform predetermined computational operations as claimed therein is not present in the invention of
Group .

Groups | and Il lack unity of invention because even though the inventions of these groups require the technical feature of a flexible
datacenter comprising one or more computing systems; and power delivery to the flexible datacenter using unutilized behind-the meter
power availability, this technical feature is not a special technical feature as it does not make a contribution over the prior art.

Specifically, US 2010/0328849 to Ewing teaches a datacenter comprising one or more computing systems; and power delivery to the
datacenter using power availability (if a server demands 500 watts and the PUE for the datacenter is 3.0, then the power from the utility
grid needed to deliver 500 watts to the server is 1500 watts. The DCIE, in comparison, may provide a different aspect of this information,
a DCIE value of 0.33 (equivalent to a PUE of 3.0) suggesting that the computing equipment consumes 33% of the power in the data
center, para.0060). Further, US 2013/0306276 to Duchesneau teaches a flexible datacenter (supercomputing datacenter, Para. [0315.
Maximum flexibility, para. 1500]); and using unutilized behind-the meter power availability (PERKS is hybrid energy system combining
UPS with a peak-shaving system that directly captures excess or low-cost energy from a multiplicity of sources (when it is cheapest or
most readily available) and stores it for later reuse, such as during peak periods, Para. [1456]. Note that excess energy is hereby
“unutilized behind the meter power” as defined by applicant in Para [0041] of the specification of the present application).

Since none of the special technical features of the Group | or Il inventions are found in more than one of the inventions, unity of invention
is lacking.

4. Consequently, this opinion has been established in respect of the following parts of the intemational application:

D all parts.

the parts relating to claims Nos. 1-24
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Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement

1.  Statement

Novelty (N) Claims 2-6,8-14,19, 23, 24 YES
Claims 1,7, 15-18, 20-22 NO

Inventive step (IS) Claims None YES
Claims 1-24 NO

Industrial applicability (IA) Claims 1-24 YES
Claims None NO

2. Cirtations and explanations:

Claims 1, 7, 15-18, and 20-22 lack novelty under PCT Article 33(2) as being anticipated by Coglitore et al. (hereinafter Coglitore).

Regarding Claim 1, Coglitore discloses a flexible datacenter (Container-based data center, Title; a canopy 700 is used to shade the
container-based data center modules 100 contained inside the canopy 700 [flexible/modular datacenter ], para 0062; also see Fig. 7)
comprising: a mobile container (The data center module 100 may comprise a housing 102 which may be, for example, a standard or
modified shipping container, para 0028); a behind-the-meter power input system (the primary power 901 for the data center 900 is
provided by the biogas-fueled power-generation equipment ["behind-the-meter power system, see para 0041 of Applicants specs], para
00866; also see Fig. 9); a power distribution system (One or more power distribution units (PDU) may be housed in the data center
module 100 for receiving the three-phase power., para 0032); a datacenter control system (The data center module 100 may include some
or all of the components necessary for operating a data center. In particular, the data center module 100 may provide one or more the
following services: power, cooling, network connectivity, and the physical structure for housing all of the equipment in the data center 100,
required servers and networking equipment is included in the installed hardware, para 0030-0031; a workstation for an administrator is
also provided, para. 0035); a plurality of computing systems (A plurality of computers 200 may be provided in the data center

module 100 in a variety of configurations, para 0034); and a climate control system (a plurality of computers 200 mounted on rack
assemblies 220, para 0046; air mover modules 230 are provided for drawing the air out of the exhaust region 214. The air mover
modules 230 may comprise a fan assembly portion 232 and a cooling portion 234. The fan assembly portion 232may comprise a plurality
of air movers (such as, e.g., fans 236; which are provided along the vertical length of the rack assembly 220, para 0041; also see Fig. 4),
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 (the primary power 901 may be operated to produce more power than is
consumed by the data center. In this case, the excess power may be provided back to the utility company for utility credits or other
compensation. In other embodiments, the primary power 901 is used for “peak shaving”, in which the primary power 901 is utilized when
energy costs are high, and the utility feed 903 is used when energy costs are low. In some cases, the use of biogas may provide
Environmental Protection Agency Clean Air Credits, which may be sold to other companies if not needed by the data center operator, para
0066; a workstation is provided for an administrator, para. 0035 [thus providing contral from a computing system on operational directive
by the administrator]).

Regarding Claim 7, Coglitore discloses 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 power can be supplied using one or more utility
feeds providing, e.g., 100A (nominal value] three-phase power. One or more power distribution units (PDU) may be housed in the data
center module 100 for receiving the three-phase power., para 0032).

Regarding Claim 15, Coglitore discloses the flexible datacenter of claim 1, wherein unutilized behind-the-meter power availability
comprises one or more of excess local 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 primary power 901 for the data center 900 is provided by the biogas-fueled
power-generation equipment. In some cases, the primary power 901 may be operated to produce more power than is consumed by the
data center. In this case, the excess power may be provided back to the utility company for utility credits or other compensation. in other
embodiments, the primary power 901 is used for "peak shaving”, in which the primary power 901 is utilized when energy costs are high,
and the utility feed 903 is used when energy costs are low. In some cases, the use of biogas may provide Environmental Protection
Agency Clean Air Credits, which may be sold to other companies if not needed by the data center operator., para 0066).

Regarding Claim 186, Coglitore discloses the flexible datacenter of claim 1, wherein an operational directive comprises one or more of a
local station directive, a remote master control directive, or a grid directive (the primary power 901 for the data center 900 is provided by
the biogas-fueled power-generation equipment... the primary power 901 is used for "peak shaving®, in which the primary power 901 is
utilized when energy costs are high, and the utility feed 903 is used when energy costs are low [local directive], para 0066).

Regarding Claim 17, Coglitore discloses the flexible datacenter of claim 1, wherein an operational directive comprises one or more of a
dispatchability directive or a forecast directive (the primary power 901 for the data center 900 is provided by the biogas-fueled
power-generation equipment... the primary power 901 is used for "peak shaving", in which the primary power 901 is utilized when energy
costs are high, and the utility feed 803 is used when energy costs are low [dispatchability directive, to change the source based on market
needs and costs), para 0066).
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Regarding Claim 18, Coglitore discloses 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-themeter power availability (the biogas-based primary
power 901 provides all of the power utilized by the datacenter during normal operation. In the event of a failure in the power system, the
data center may then utilize the utility feed 903 as an instantaneous uninterruptable power supply (UPS) [based on actual
behind-the-meter power availability), para 0067).

Regarding Claim 20, Coglitore discloses the flexible datacenter of claim 1, wherein the climate control system comprises a computer
room air conditioner system, a computer room air handier system, an evaporative cooling system, a refrigerant cooling system, an
immersive cooling system, or any other suitable heat extraction system configured to operate the plurality of computing systems within
their operational temperature range (FIG. 4 shows a cooling system that may be used in accordance with example embodiments. In the
embodiment shown, the cooling portion 234 comprises a radiator 236 which receives a heat transfer medium, such as a liquid coolant
(e.g., water), from intake line 410, and expels the heat transfer medium via outiet line 420. Each radiator 236 may be connected to the
intake line 410 via a valve 412 and outlet line 420 via valve 422. The valves 412, 422 may be provided to enable rapid replacement of
failed radiators. The heat transfer medium (e.g., cooled water) passes through the radiator 236, where heat from the exhaust air drawn
through the air mover modules 230 is absorbed by the heat transfer medium, thereby cooling the exhaust air. The cooled exhaust air is
emitted into the central aisle 212, where it is again drawn into the front sides of the computers 200. The heat transfer medium is routed to
a cooling system 450 via the outlet line 420. The cooling system 450 removes the heat from the heat transfer medium and returns the
heat transfer medium to the intake line 410. A condensation collector and drain may be provided at the bottom of each radiator 236 in
order to collect and remove any condensation that may be formed in the air mover modules 230, para 0042; also see Fig. 4).

Regarding Claim 21, Coglitore discloses the flexible datacenter of ¢laim 1, wherein the mobile container comprises a storage container
configured for placement on a ground surface (FIG. 3A is a perspective view of the data center module 100 with the walls of the housing
102 shown as semi-transparent for clarity, para 0034; also see Fig. 3A).

Regarding Claim 22, Coglitore discloses the flexible datacenter of claim 1, wherein the mobile container comprises a storage trailer on
wheels (see Fig. 7 [shipping containers can be transported using wheels and attaching to a truck]).

Claims 2 and 19 lack an inventive step under PCT Article 33(3) as being obvious over Coglitore et al. (hereinafter Coglitore) in view of
Zacho.

Regarding Claim 2, Coglitore fails to disclose the flexible datacenter of claim 1, further comprising: a remote master control system.
Zacho is in the field of power supply and data center control (para 0003) and teaches a remote master control system (data center
controfler 310 can be located within one or more data centers 200, or remotely located external to data centers 200, para 0036). It would
have been abvious to one of ordinary skill in the art at the time of the invention to modify Coglitore with the teaching of Zacho for the
purpose of being able to remotely monitor a plurality of datacenter from a centralized facility (see Zacho, para 0063).

Regarding Claim 19, modified Coglitore fails to disclose 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. Zacho teaches wherein the
remote master contro! system dynamically adjusts power delivery to the flexible datacenter based on a remote master control directive
(data center controller 310 controls power distribution within one or more data centers 200 by allocating virtual servers based

on power supplies and requirements, and distributing power as appropriate to, for example, balance load distribution or regulate data
center temperature, para 0097; data center controller 310 can be located within one or more data centers 200, or remotely located
external to data centers 200, para 0036). It would have been obvious to one of ordinary skill in the art at the time of the invention to
modify Coglitore with the teaching of Zacho for the purpose of remotely balancing load distribution (see Zacho, paras 0063 and 0036).

Claims 3-6, 8-11, 13, 14, and 23 lack an inventive step under PCT Article 33(3) as being obvious over Coglitore et al. (hereinafter
Coglitore) in view of Whitted et al. (hereinafter Whitted).

Regarding Claim 3, Coglitore fails to disclose 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. Whitted is in the field of a
power distribution architecture for data centers (para 0002) and teaches 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 (The AC input voltage signal
can be originated from one or more electric generator types selected from the group consisting of: a generator in an electric utility plant; a
gas turbine; a stcam turbine; a wind turbine; a water turbine; a solar cell; an electronic circuit; a ftywheel; and, a fuel-powered
motor-generator. The AC input voltage signal can include a phase voltage signal and a neutral signal from a three phase AC system.,
para 0011; In the data center 105, individual phase voltages (e.g., 208 V line-to-neutral) are routed to the individuat

racks 125A-125C. Suitable AC-to-AC transformers (not shown) may be employed, as necessary, to deliver the AC power at a specified
AC voltage. For example, step-down transformers may transform AC power from high voltage levels suitable for transmission to levels
that can be substantially directly applied to the UPS 115 [nominal value], para 0038; The operations may further be performed under the
control, supervision, and/or monitoring of one or more of the processors, para 0077). it would have been obvious to one of ordinary skill
in the art at the time of the invention to modify Coglitore with the teaching of Whitted for the purpose of being able to route any practical
number of phases to provide operating power to individual computer trays of the datacenter (see Whitted, para 0031)

Form PCT/ISA/237 (Supplemental Box) (January 2015)

Ex.1002
Cholla Energy LLC & OBM, Inc. / Page 529 of 611



PCT/US2018/017950 31.05.2018

WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/US2018/017950

Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of:

Regarding Claim 4, modified Coglitore fails to disclose the flexible datacenter of claim 3, wherein the behind-the-meter power input
system provides the single-phase supervisory nominal AC voltage to the datacenter control system. Whitted teaches wherein the
behind-the-meter power input system provides the single-phase supervisory nominal AC voltage to the datacenter control system (one
phase voltage and a neutral line are distributed to each rack 125. The racks 125 and trays 110 may be configured in to form a
substantially balanced load, para 0040; also see Fig. 3 [phase voltage sent to control system of UPS)). It would have been obvious to
one of ordinary skill in the art at the time of the invention to modify Coglitore with the teaching of Whitted for the purpose of controlling the
application of the practical number of phases to provide operating power to individual computer trays of the datacenter (see Whitted,
paras 0031 and 0077).

Regarding Claim 5, Coglitore fails to disclose 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. Whitted teaches
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 (The racks 125A-125C may be powered by three phase AC power line voltages that are delivered to
the data center 105... Suitable AC-to-AC transformers (not shown) may be employed, as necessary, to deliver the AC power at a
specified AC voltage. For example, step-down transformers may transform AC power from high voltage levels suitable for transmission to
levels that can be substantially directly applied to the UPS 115, para 0038). It would have been obvious to one of ordinary skill in the art
at the time of the invention to modify Coglitore with the teaching of Whitted for the purpose of poviding the AC power at the suitable
voltage level for application to the devices (see Whitted, para 0038).

Regarding Claim 6, modified Coglitore fails to disclose 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.
Whitted teaches wherein the datacenter control system controllably enables or disables generation of voltage by a converter (When
switching from AC input operation to battery operation, the UPS 115 may, in some embodiments, disable operation of the AC-to-DC
converter before, substantially during, or after the battery 185is connected across the DC bus 175. If all the converter 175 output current
passes through a series diode, for example, then the converter 175 may be disabled by simply disabling operation of the DC-to-DC
switching, para 0099). It would have been obvious to one of ordinary skill in the art at the time of the invention to modify Coglitore with
the teaching of Whitted for the purpose of switching between different modes of operation based on available power (see Whitted, para
0099).

Regarding Claim 8, Coglitore fails to disclose 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. Whitted
teaches wherein the power distribution system controliably provides a single phase of the three-phase nominal AC voltage to each
computing system of the plurality of computing systems (In the data center 105, individual phase voltages (e.g., 208 V line-to-neutral) are
routed to the individual racks 125A-125C, para 0038; In the depicted example, one phase voltage and a neutral line are distributed to
each rack 125. The racks 125 and trays 110 may be configured in to form a substantially balanced load. , para 0040). it would have been
obvious to one of ordinary skill in the art at the time of the invention to modify Coglitore with the teaching of Whitted for the purpose

of controlling the application of the practical number of phases to provide operating power to individual computer trays of the

datacenter (see Whitted, paras 0031 and 0077).

Regarding Claim 9, Coglitore fails to disclose 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. Whitted teaches wherein the datacenter control system controliably 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
(In the data center 105, individual phase voltages (e.g., 208 V line-to-neutral) are routed to the individual racks 125A-125C, para 0038; In
the depicted example, one phase voltage and a neutral line are distributed to each rack 125. The racks 125 and trays 110 may be
configured in to form a substantially balanced load... As an example, the exemplary tray 110 (shown in magnified detail) in the rack 125A
receives a phase A voltage and the neutral line, para 0040). It would have been obvious to one of ordinary skill in the art at the time of
the invention to modify Coglitore with the teaching of Whitted for the purpose of controlling the application of the practical number of
phases to provide operating power to individual computer trays of the datacenter (see Whitted, paras 0031 and 0077).

Regarding Claim 10, Coglitore fails to disclose 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. Whitted teaches 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 (In the data center 105, individual phase voltages (e.g., 208 V line-to-neutral) are routed to the individual

racks 125A-125C, para 0038; In the depicted example, one phase voltage and a neutral line are distributed to each rack 125. The

racks 125 and trays 110 may bs configurcd in to form a substantially balanced load... As an example, the exemplary tray 110 (shown in
magnified detail) in the rack 125A receives a phase A voltage and the neutral line, para 0040; , the converter 170 may incorporate
hardware, software, or a combination thereof, to provide power factor correction [with balanced load by adjusting which phase goes to
which rack], para 0096). It would have been obvious to one of ordinary skill in the art at the time of the invention to modify Coglitore with
the teaching of Whitted for the purpose of controlling the application of the practical number of phases to provide operating power to
individual computer trays of the datacenter in order to obtain a balanced load and improve power factor corrections (see Whitted, paras
0040 and 0096).
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Regarding Claim 11, modified Coglitore fails to explicitly disclose 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 ene 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 voitage. Whitted
teaches 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 voitage (The AC input voltage signal can be... a wind turbine, para 0011; Suitable AC-t0-AC transformers (not shown) may be
employed, as necessary, to deliver the AC power at a specified AC voltage, para 0038; Wind or solar generated energy, such as that
provided by a wind farm or a solar farm, respectively, may serve as sources of energy to generate a substantially sinusoidal AC voltage
in an electric utility grid. In such implementations, the generated substantially sinusoidal signal is transmitted through the utility grid to an
input, para 0051; If the battery voltage is above the set-point voltage, then the charger may include a step-up and/or buck-boost type
converter circuit., para 0089). It would have been obvious to one of ordinary skill in the art at the time of the invention to modify Coglitore
with the teaching of Whitted for the purpose of using a renewable source such as wind, and obtaining the required voltage for the UPS
system of the datacenter (see Whitted, paras 0051 and 0089).

Regarding Claim 13, Coglitore discloses 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 (Methane forms in a landfill site when organic waste decomposes in the absence of oxygen. The biogas can be collected [venling
system] and used as fuel for microturbine energy systems, which can provide power for the data center, para 0064; the biogas is used to
fuel a cogeneration system, or combined heat and power (CHP) system. This CHP system may be used to simultaneously generate both
heat and electricity. The electricity is used to directly power the computers and other equipment in the data center [AC voltage output by
generator], para 0065).

Regarding Claim 14, modified Coglitore discloses the flexible datacenter of claim 5, wherein the three-phase behind-the-meter AC
voltage is a three-phase metered AC voitage (the primary power 901 may be operated to produce more power than is consumed by the
data center. in this case, the excess power may be provided back to the utility company for utility credits or other compensation.... the
use of biogas may provide Environmental Protection Agency Clean Air Credits, which may be sold to other companies if not needed by
the data center operator [metered power], para 0066)

Regarding Claim 23, modified Coglitore fails to disclose 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. Whitted teaches 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 (The UPS 115 includes an AC-to-DC converter 170 that converts the AC input voltage signal to a regulated DC voltage, para 0046;
the battery 185 is charged using power received from the DC bus 175, para 0098; the AC-to-DC converter may regulate to a set point
voltage that is within 50, 100, 200, 250, 400, 500, .. ., 1000 mV of the battery's nominal fully charged voltage, para 0089; The

battery 185 may be a single cell, or a combination of cells arranged in series and/or parallei. , para 0083). It would have been obvious to
one of ordinary skill in the art at the time of the invention to modify Coglitore with the teaching of Whitted for the purpose of using a
backup source during a fault condition in which an AC input voltage signal falls outside of a normal operating range (see Whitted, para
0020).

Claim 12 lacks an inventive step under PCT Article 33(3) as being obvious over Coglitore et al. (hereinafter Coglitore) in view of Whitted
et al. (hereinafter Whitted) and Xiao et al. (hereinafter Xiao).

Regarding Claim 12, modified Coglitore fails to disclose 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-toAC step-up transformer that steps up the three-phase solar-generated AC voltage to a
three-phase grid AC voltage. Xiao is in the field of photovoltaic power conversion systems (para 0002) and teaches 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 (The
current source inverters 14 may operate to convert the direct current (DC) power generated by the solar cells 12 into alternating current
(AC) power. In some embodiments, the current source inverters 14 may be specific control rectifier current source inverters 14,
specifically three phase specific control rectifier current source inverters 14 capable of generating three phase AC power and transmitting
this power (e.g., electricity) along path 20, para 0015; also see Fig. 1) and prior to an AC-toAC step-up transformer that steps up the
three-phase solar-generated AC voltage to a three-phase grid AC voltage (The power transmitted along path 20 is received by the
transformer 18. The transformer 18 may be a step-up transformer that takes source voltage of a first voltage (e.g., 100-600 V, which can
vary based on the number of solar cells 12 connected in series and can be selected to match the current source

inverters 14/transformer 18 to a medium grid) and converts it to a higher voltage (e.g., medium voltage, for example, 2400 kV, 3300 kV,
or another medium voltage value), para 0017; also see Fig. 1). It would have been obvious to one of ordinary skill in the art at the time of
the invention to modify Coglitore with the teaching of Xiao for the purpose of using environmentally friendly solar panels, converting the
rlertricity generated by colar collo into power directly usalle Ly cunsurmers or transmittable along a voltage power grid; and allowing

for low voltage stress on the solar cells, which may allow for increased lifespan of the solar cells (see Xiao, paras 0003 and 001 7).

Form PCT/ISA/237 (Supplemental Box) (January 2015)
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/US2018/017950

Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of:

Claim 24 lacks an inventive step under PCT Article 33(3) as being obvious over Coglitore et al. (hereinafter Coglitore) in view of Whitted
et al. (hereinafter Whitted) and Inertech Ip Lic (hereinafter Inertech).

Regarding Claim 24, modified Coglitore fails to explicitly disclose the flexible datacenter of claim 23, wherein the DC nominal voltage
from the plurality of storage celis are converted via a DC-to-AC inverter to three-phase nominal AC voltage for flexible datacenter use.
Inertech is in the field of power control for data center loads (para 0002) and teaches 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 (FIG. 6 shows inverter
268 which may be used to convert the DC voltage output V2 from the converter 262 to three-phase AC voltage V3, para 0063; where
load... is a data center load, para 0017). It would have been obvious to one of ordinary skill in the art at the time of the invention to modify
Coglitore with the teaching of Inertech for the purpose of being able to use stored battery power to provide uninterrupted power supply to
the datacenter (see Inertech, Abstract and para 0002).

Claims 1-24 meet the criteria set out in PCT Article 33(4), and thus have industrial applicability because the subject matter claimed can
be made or used in industry.

Form PCT/ISA/237 (Supplemental Box) (January 2015)

Ex.1002
Cholla Energy LLC & OBM, Inc. / Page 532 of 611



Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

Method and System for Dynamic Power Delivery to a Flexible Datacenter

Using Unutilized Energy Sources

First Named Inventor/Applicant Name:

David Henson

Filer:

Alexander D. Georges/Carol Neth

Attorney Docket Number:

18-874-WO1-US

Filed as Small Entity

Filing Fees for U.S. National Stage under 35 USC 371

Description Fee Code Quantity Amount Suz—;l'g(t;)l in
Basic Filing:
BASIC NATIONAL STAGE FEE 2631 1 150 150
NATL STAGE SEARCH FEE - REPORT PROVIDED 2642 1 260 260
NATL STAGE EXAM FEE - ALL OTHER CASES 2633 1 380 380
Pages:
Claims:
CLAIMS IN EXCESS OF 20 2615 10 50 500
Miscellaneous-Filing:
Petition:
Ex.1002

Cholla Energy LLC & OBM, Inc. / Page 533 of 611




Description

Fee Code

Quantity

Amount

Sub-Total in

UsD($)
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1290
Ex.1002

Cholla Energy LLC & OBM, Inc. / Page 534 of 611




Electronic Acknowledgement Receipt

EFS ID: 36742858
Application Number: 16482495
International Application Number: PCT/US2018/017950
Confirmation Number: 7727

Title of Invention:

Method and System for Dynamic Power Delivery to a Flexible Datacenter
Using Unutilized Energy Sources

First Named Inventor/Applicant Name:

David Henson

Customer Number:

20306

Filer:

Alexander D. Georges

Filer Authorized By:

Attorney Docket Number:

18-874-WO1-US

Receipt Date: 31-JUL-2019
Filing Date:
Time Stamp: 15:06:27

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $1290

RAM confirmation Number E20197UF07381144
Deposit Account 132490
Authorized User Alexander Georges

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

37 CFR 1.17 (Patent application and reexamination processing fees)

37 CFR 1.19 (Document supply fees)

Ex.1002
Cholla Energy LLC & OBM, Inc. / Page 535 of 611




37 CFR 1.20 (Post Issuance fees)

37 CFR 1.21 (Miscellaneous fees and charges)

37 CFR 1.492 (National application filing, search, and examination fees)

37 CFR 1.492(a) (Basic national fee only)

File Listing:
Document . . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (if appl.)
276183
18-874-WO1-
i icati no 4
1 Transmittal of New Application US_371_Transmittal.pdf
280a54c1660b6872e54c2d 1a9b184925 baf]
8a200
Warnings:
Information:
1256408
2 Application Data Sheet 18-874-WO1-US_ADS.pdf no 9
af6fbc3ba26e7eeae7edc4bc33583b806¢7
a431
Warnings:
Information:
152785
18-874-WO1-
i i no 2
3 QOath or Declaration filed US_Declaration_Cline.pdf
bf9661692a83906¢1814dd7bb81adccbc17|
Warnings:
Information:
399287
18-874-WO1-
i no 1
4 Oath or Declaration filed US_Dedlaration_Henson.pdf
295a180093982c4fedb1428f62bd22675d6
Warnings:
Information:
186863
18-874-WO1-
i i no 2
5 Qath or Declaration filed US_Declaration_McNamara.pdf
85fcefdBa01d5ed5fa068c0abab715c00664a|
dcdS
Warnings:
Information:
3198554
18-874-WO1-
6 US_W02019139632_PubAppln yes 44
pdf 5877f4c30d740ebc61e94d90349431d24eb
470e
Multipart Description/PDF files in .zip description
Document Description Start End
Ex.1002

Cholla Energy LLC & OBM, Inc. / Page 536 of 611




Abstract 1 2
Specification 3 28
Claims 29 33
Drawings-only black and white line drawings 34 1
Documents submitted with 371 Applications 42 44
Warnings:
Information:
135034
18-874-WO1-
10
/ US_PrelimAmendment.pdf yes
84303899691ac82e786ddb15360730eeber
9ca88
Multipart Description/PDF files in .zip description
Document Description Start End
Preliminary Amendment 1 1
Specification 2 2
Claims 3 9
Applicant Arguments/Remarks Made in an Amendment 10 10
Warnings:
Information:
1055747
3 Information Disclosure Statement (IDS) 18-874-WO1-US_IDS.pdf no 9
Form (SB08)
c087f84fd5ed176a81a2c9e3c88b2d7f411d|
Warnings:
Information:
1124284
9 Foreign Reference CN103163904_EngAbstract.pdf no 15
d952b77c23abb0938632b955ce0c1e92efc|
c2fae
Warnings:
Information:
Ex.1002

Cholla Energy LLC & OBM, Inc. / Page 537 of 611



805686

10 Foreign Reference W02015199629_Reference.pdf] no 21
55d206d86234158197fbd884b67fc87751d|
Warnings:
Information:
714271
11 Non Patent Literature Bird_NREL_reference.pdf no 58
29857ab70719d105b3c19094aba544837d:
981ea
Warnings:
Information:
124729
12 Non Patent Literature EpexSpot_website_basics_of_t no 5
he_power_ma.pdf
97d0f012c419bca00946d2718f2ce7412d74
Warnings:
Information:
1970040
13 Other Reference-Patent/App/Search PCTUS2018017955_ISR_WO_3 no 20
documents 0APR2018.pdf
286b83f98b0b37d42cd9b7c20e6474e0aTe]
4ecf7
Warnings:
Information:
936713
14 Other Reference-Patent/App/Search PCTUS2018017950_ISR_WO_3 no 15
documents 1MAY2018.pdf
2b5764d9a8d0a%22a9f160fce9e8fd47192
ee89
Warnings:
Information:
6619818
Other Reference-Patent/App/Search NOA_US16245532_29Jul2019_|
15 no 13
documents EFS.pdf
234eeal6d2b38318e1aa39cf85725050b326)
3aebc
Warnings:
Information:
6479843
Other Reference-Patent/App/Search NOA_US16175335_02Apr2019
16 no 12
documents _EFS.pdf
898ea3cSea78ab0a25137b9c7{7248a5764
Warnings:
Information:
Ex.1002

Cholla Energy LLC & OBM, Inc. / Page 538 of 611




3663447

17 Non Patent Literature Soluna_reference.pdf no 29
55622ea8c3723171a3fe45365f759037632d|
10e6
Warnings:
Information:
37477
18 Fee Worksheet (SB06) fee-info.pdf no 2
2c3b9c1354e2f3dedef73048013d1fffabbcf]
béa
Warnings:
Information:
Total Files Size (in bytes)1 29137169

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

Ex.1002
Cholla Energy LLC & OBM, Inc. / Page 539 of 611




PTO-1390 (01-18)

Approved for use through 8/31/2019. OMB 0651-0021

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TRANSMITTAL LETTER TO THE UNITED STATES e wor Us.
DESIGNATED/ELECTED OFFICE (DO/EQO/US) US. Application No. (T known: o6 37 CFR 15)
CONCERNING A SUBMISSION UNDER 35 U.S.C. 371
International Application No. International Filing Date Priority Date Claimed
PCT/US2018/017950 February 13, 2018 January 11, 2018

Title of Invention

Method and System for Dynamic Power Delivery to a Flexible Datacenter Using Unutilized Energy Sources
First Named Inventor

David Henson

Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information.

1. |:| This is an express request to begin national examination procedures (35 U.S.C. 371(f)). NOTE: The express request under
35 U.S.C. 371(f) will not be effective unless the requirements under 35 U.S.C. 371(c)(1), (2), and (4) for payment of the basic
national fee, copy of the International Application and English translation thereof (if required), and the oath or declaration of the
inventor(s) have been received.

2. A copy of the International Application (35 U.S.C. 371(c)(2)) is attached hereto (not required if the Intemational Application was
previously communicated by the International Bureau or was filed in the United States Receiving Office (RO/US)).

3. An English language translation of the International Application (35 U.S.C. 371(c)(2))
. D is attached hereto.

b. D has been previously submitted under 35 U.S.C. 154(d)(4).
4. An oath or declaration of the inventor(s) (35 U.S.C. 371(c)(4))

a. E is attached.

b. D was previously filed in the international phase under PCT Rule 4.17(iv).

Q

Items 5 to 8 below concern amendments made in the international phase.
PCT Article 19 and 34 amendments

5. I:l Amendments to the claims under PCT Article 19 are attached (not required if communicated by the International Bureau)
(35 U.S.C. 371(c)(3)).
6. |:| English translation of the PCT Article 19 amendment is attached (35 U.S.C. 371(c)(3)).

7. |:| English translation of annexes (Article 19 and/or 34 amendments only) of the International Preliminary Examination Report is
attached (35 U.S.C. 371(c)(5)).

Cancellation of amendments made in the international phase

8a. D Do not enter the amendment made in the international phase under PCT Article 19.
8b. |:| Do not enter the amendment made in the international phase under PCT Article 34.

NOTE: A proper amendment made in English under Article 19 or 34 will be entered in the U.S. national phase application absent a clear
instruction from applicant not to enter the amendment(s).

The following items 9 to 17 concern a document(s) or information included.

9. |E| An Information Disclosure Statement under 37 CFR 1.97 and 1.98.

10. |E| A preliminary amendment.

11. |E| An Application Data Sheet under 37 CFR 1.76.

12. |:| A substitute specification. NOTE: A substitute specification cannot include claims. See 37 CFR 1.125(b).

13. |:| A power of attorney and/or change of address letter.

14. D A computer-readable form of the sequence listing in accordance with PCT Rule 13fer.3 and 37 CFR 1.821-1.825 (not required if

sequence listing in text format was indicated on the PCT Request as part of the International Application and the sequence listing
was published as part of the international application).

15. I:l Assignment papers (cover sheet and document(s}). Name of Assignee:

16. [_] 37 CFR 3.73(c) Statement (when there is an Assignee).

This collection of information is required by 37 CFR 1.414 and 1.481-1.492. 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 1.11 and 1.14. This collection is estimated to take 15
minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual
case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this burden should be sent to the Chief Information
Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Mail Stop PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

U.S. APPLN. No. (if known — see 37 CFR 1.5) INTERNATIONAL APPLICATION No. ATTORNEY DOCKET No.

PCT/US2018/017950 18-874-WO1-US

17. |:| Other items or information:

The following fees have been submitted. CALCULATIONS
18. [m] Basic national fee (37 CFR 1.492(8)) ..........ovvrvvrverrrceeireensceerreenrens s $300 | $300.00
19. E Examination fee (37 CFR 1.492(c))
. If the written opinion prepared by ISA/US or the international preliminary examination report $ 760.00
prepared by IPEA/US indicates all claims satisfy provisions of PCT Article 33(1)-(4).............. $0
o ANlOther SIRUALIONS ... ..........co.oiie it e e e e e e e $T60
20. E Search fee (37 CFR 1.492(b))
e Ifthe written opinion prepared by ISA/US or the intemational preliminary examination report 520.00
prepared by IPEA/US indicates all claims satisfy provisions of PCT Article 33(1)-(4).............. $0
. Search fee (37 CFR 1.445(a)(2)) has been paid on the international application to the USPTO as
an International Searching Authority ....................oooiiiiiii ... $140 $
. International Search Report prepared by an ISA other than the US and provided to the Office or
previously communicated tothe USbythe IB................cociiii i ... $520

o Allother SitUationS ..............c.ccoiiiii e e e e e e .. $660

TOTAL OF 18,19, and 20 = | $1580.00

D Additional fee for specification and drawings filed in paper over 100 sheets (excluding sequence listing
in compliance with 37 CFR 1.821(c) or (e) in an electronic medium or computer program listing in an
electronic medium) (37 CFR 1.492(j)).

Fee for each additional 50 sheets of paper or fraction thereof ... $400

Total Sheets | Extra Sheets Nt‘:]’e“rt;%rf‘zrfoﬁzhuagfgig'm o> ‘r’]ruzabcé'r‘;" RATE

-100 = /50 = X $400 s
Surcharge for furnishing any of the search fee, examination fee, or the oath or declaration after the date of s
commencement of the national stage (37 CFR 1.492(h)).............c.ooiiiiiiiii e a2 8140

CLAIMS NUMBER FILED NUMBER EXTRA RATE

Total claims 30 -20= 10 x $100 $1000.00

Independent claims 3 -3= 0 x $460 $
MULTIPLE DEPENDENT CLAIM(S) (if applicable) +$820 $
Fee for submission of Sequence Listing text file of 300 MB to 800 MB (37 CFR 1.21(0)(1))............e.... $1,000 $
Fee for submission of Sequence Listing text file of more than 800 MB (37 CFR 1.21(0)(2))...................$10,000 | $
Processing fee _for furnishing the English translation later than 30 months from the earliest claimed priority date $
(B7 CFR 1. 492(1)). .. oot oot et e e e e e e e e e e et et e e $140 +

TOTAL OF ABOVE CALCULATIONS = | $ 2580.00

[m] Applicant asserts small entity status. See 37 CFR 1.27. Fees above are reduced by %.

|:| Applicant certifies micro entity status. See 37 CFR 1.29. Fees above are reduced by %.
Applicant must attach form PTO/SB/15A or B or equivalent.

TOTAL NATIONAL FEE = | $1290.00

Fee for recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be accompanied by an $
appropriate cover sheet (37 CFR 3.28,3.31).........cccccoeeeeeeeiieeeaeeenan ... $50.00 per property  +

TOTAL FEES ENCLOSED = | $1290.00
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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a. |:| A check in the amount of $, to cover the above fees is enclosed.

b. |:| Please charge my Deposit Account No. in the amount of $ to cover the above fees.

c. E The Director is hereby authorized to charge additional fees which may be required, or credit any overpayment, to Deposit Account
No. _13-249%0 as follows:

i. E] any required fee.

i D any required fee except for excess claims fees required under 37 CFR 1.492(d) and (e) and multiple dependent claim fee
required under 37 CFR 1.492(f).
d. |E| Fees are to be charged to a credit card. WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038. The PTO-2038 should only be mailed or
faxed to the USPTO. However, when paying the basic national fee, the PTO-2038 may NOT be faxed to the USPTO.

ADVISORY: If filing by EFS-Web, do NOT attach the PTO-2038 form as a PDF along with your EFS-Web submission. Please be
advised that this is not recommended and by doing so your credit card information may be displayed via PAIR. To protect your
information, it is recommended to pay fees online by using the electronic payment method.

NOTE: Where an appropriate time limit under 37 CFR 1.495 has not been met, a petition to revive (37 CFR 1.137(a) or (b)) must be
filed and granted to restore the International Application to pending status.

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

l:' 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 claim to a claimed invention that has an effective filing date on or after March 16, 2013.

NOTE 1: 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 AIA.

NOTE 2: A U.S. national stage application may not claim priority to the international application of which it is the national phase. The filing
date of a U.S. national stage application is the international filing date. See 35 U.S.C. 363.

Correspondence Address

20306

E‘ The address associated with Customer Number: OR D Correspondence address below

Name

Address

City State Zip Code

Country Telephone

Email

sonature | /Alexander D. Georges/ pate | July 31, 2019

Name

einvypey |Alexander D. Georges fiﬁ?é?ﬁfm?éb 70,534
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements of
the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2)
furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the
U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or
patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or abandonment of the
application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from
the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s
responsibility to recommend improvements in records management practices and programs, under authority of
44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing
inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record
was filed in an application which became abandoned or in which the proceedings were terminated and which
application is referenced by either a published application, an application open to public inspection or an issued
patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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) N Attorney Docket Number | 18-874-WO1-US
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention Method and System for Dynamic Power Delivery to a Flexible Datacenter Using Unutilized Energy Sources

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 Office 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:

Remove
Inventor |1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
‘ El IZ)avid ‘ l—lenson ‘ El
Residence Information (Select One) e US Residency Non US Residency Active US Military Service

City | Irhe Woodlands State/Province TX Country of Residencé s

Mailing Address of Inventor:

Address 1 | ancium LLC, c/o Angelo Mikeska PLLC

Address 2 P1 Waterway Avenue

City | Irhe Woodlands I State/Province | frx

Postal Code | [r7380 | Countryi | lus

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
‘ El Michael ‘ McNamara ‘ El
Residence Information (Select One) (@ US Residency Non US Residency Active US Military Service

City | [the Woodiands state/Province | [iX | Country of Residencd | S

Mailing Address of Inventor:

Address 1 | ancium LLC, c/o Angelo Mikeska PLLC

Address 2 01 Waterway Avenue

City | Il'he Woodlands | State/Province | rrx

Postal Code | ’77380 | Countryi | ‘US

Inventor 3

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
‘ El Faymond ‘ Fline ‘ El
Residence Information (Select One) (®) US Residency Non US Residency Active US Military Service

EFS Web 2213

Ex.1002
Cholla Energy LLC & OBM, Inc. / Page 544 of 611



PTO/AIA/14 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 18-874-WO1-US

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | Method and System for Dynamic Power Delivery to a Flexible Datacenter Using Unutilized Energy Sources

City | Il'he Woodlands State/Province TX Country of Residencé S

Mailing Address of Inventor:

Address 1 | ancium LLC, c/o Angelo Mikeska PLLC

Address 2 P1 Waterway Avenue
City | [The Woodlands | state/Province | rl'x
Postal Code | [r7380 | Countryi | us

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).

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

Customer Number P0306

Email Address docketing@mbhb.com | Add Email ] |Remove Email]

Application Information:

Title of the Invention Wmmy
ources

Attorney Docket Number| (18-874-W01-US Small Entity Status Claimed [X

Application Type Nonprovisional -

Subject Matter  tility -

Total Number of Drawing Sheets (if any) '] Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 US.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 N
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 disclosed 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.

EFS Web 2.2.13
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Application Data Sheet 37 CFR 1.76

Attorney Docket Number

18-874-WO1-US

Application Number

Title of Invention

Method and System for Dynamic Power Delivery to a Flexible Datacenter Using Unutilized Energy Sources

Representative Information:

Representative information should be provided for all practitioners having a power of atiorney 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:

o Customer Number

US Patent Practitioner ‘ O Limited Recognition (37 CFR 11.9)

Customer Number

L0306

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S5.C. 119(e), 120, 121, 385(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.S.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 | PPending -
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

B 371 of international

PCT/US2018/017950

2018-02-13

Prior Application Status | [Expired - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

PCT/US2018/017950

[Claims benefit of provisional

v

62/616348

2018-01-11

by selecting the Add button.

Additional Domestic Benefit/National Stage Data may be generated within this form

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).

EFS Web 2.2.13
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Application Data Sheet 37 CFR 1.76

Attorney Docket Number

18-874-WO1-US

Application Number

Title of Invention | Method and System for Dynamic Power Delivery to a Flexible Datacenter Using Unutilized Energy Sources

Application Number

Countryi

Filing Date (YYYY-MM-DD)

Remove

Access Codé (if applicable)

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

Add button.

Statement under 37 CFR 1.55 or 1.78 for AIA (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 claim 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

18, 2013, will be examined under the first inventor to file provisions of the AlA.

EFS Web 2.2.13
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Attorney Docket Number | 18-874-WO1-US

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Method and System for Dynamic Power Delivery to a Flexible Datacenter Using Unutilized Energy Sources

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly sighed 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 (EPQO) 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 helow, 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. Authoerization 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 (EPQO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIP0O), 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 biblicgraphic 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 authorize 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 authocrize 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.

EFS Web 2.2.13
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Attorney Docket Number | 18-874-WO1-US

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Method and System for Dynamic Power Delivery to a Flexible Datacenter Using Unutilized Energy Sources

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 }

If the applicant is the inventor (or the remaining jeint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

® 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:

R

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 C/o Angelo Mikska PLLC

Address 2 21 Waterway Avenue, Suite 300

City he Woodlands State/Province TX
Country ‘ s Postal Code 77380
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.

EFS Web 2.2.13
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 18-874-WO1-US

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Method and System for Dynamic Power Delivery to a Flexible Datacenter Using Unutilized Energy Sources

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

] | i

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.

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 USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature [/Alexander D. Georges/ Date (YYYY-MM-DD)| [2019-07-31
First Name )AIexander D. Last Name | Feorges Registration Number 0,534
Additional Signature may be generated within this form by selecting the Add button.
EFS Web 2.2.13
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Approved for use through 11/30/2020. OMB 0651-0032
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Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

L Attorney Docket Number | 18-874-WO1-US
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Method and System for Dynamic Power Delivery to a Flexible Datacenter Using Unutilized Energy Sources

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.5.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552) and the Privacy
Act (5U.5.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

Arecord from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom
the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform
acontract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.5.C.
552a{m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use,
to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent CooperationTreaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.5.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.5.C.
122(b) or issuance of a patent pursuant to 35U.5.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential viclation of law or regulation.
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

METHOD AND SYSTEM FOR DYNAMIC POWER DELIVERY TO A FLEXIBLE
invention | DATACENTER USING UNUTILZED ENERGY SOURCES

As the below named inventor, | hereby declare that:

This declaration _
is directed to: D The attached application, or

D United States application or PCT international application number

filed on

The above-identified application was made or authorized to be made by me.

I believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTQO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PT0-2038 submitted for payment purposes are hot retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Inventor:_@ymond Cline . Date (Optional) : 7/ %;/ 20(9

Signature: M
==

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed, Use an additional PTO/AIA/01 form for each additional inventor,

This collection of information is required by 35 U.8.C. 115 and 37 CFR 1.63. 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 1.11 and 1.14, This collection is estimated to take 1 minute to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
gomments on the amount of time you require to complete this farm andfor suggestions for reducing this burden, should be sent Lo 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,

i you need assistance in completing the form, call 1-800-PT0-9159 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examing your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency's responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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DECLARATION {37 CFR 1.83) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.78)

Titie of | METHOD AND SYSTEM FOR DYNAMIC POWER DELIVERY TO A FLEXIBLE
tnvention | DATACENTER USING UNUTILZED ENERGY SOURCES

As the below named invantor, | hereby declare thatl:

This declaration '@5

is directed ta: B8 The aftached application, or

§ United States application or PCT international application number

filed on

The above-identified spplisalion was made or auihorized ia be made by me.

| pafieve that | am the original invantor or an osiginal joint inventor of & claimad invention in the applisation.

} hereby acknowledgs that anywillful false sidtc—m?nf made in this declaration is punishable under 18 UE.C. 1001
by fine or imprisonment of not more than five () years, or bath,

WARNING:

Petitioner/applicant is cautioned lo avoid submitting personal information in documents filed in & patent apphcation that may
nontribute to identity theft. Personal infarmation such as social securily numbers, bank account numbers, or eredif card numbers
{ether than a check or oredit card awthorization form PTQ-23038 subritted for payment purposes) is never required by the USPTO
to support a petition or an application; If this type of personal information is included in documents submitied to the USPTO,
petitionersfapplicants should consider redacting such personal information from the documents bafore submitling them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is.avaitatls i the public ater publication of the
application {unless a nop-publication requas! In cornpliance with 37 CFR 1.213(1) is made in the application) or issuance of a
patent. Furthermare, the record fram an abandoned application may also be available to the public if the applicationis
refereniced in a published application or an fssued patent (see 37 CFR 1.14). Checks and credil card authorization farms
PTQ-2038 submitted for payraant purposes are notretained in the application e and therefore are not publicly available.

GAL NAME OF INVENTOR

o

inventor: Davm\Hep S@ﬁ Date (Optional)

Signature:

Note: An appi ‘at’ ‘n“i:id ia ¢ n°ct fF‘TO“«‘HfM or ec;i)ivaient} Incéuc*in nam‘wq the mm’:p inventive entity, must accompany this form orraust ave
LRea previoudty il

s Ay
fi an Offiner, YIS,
FERS k}R COMPLETRD FORMS TO

Pah:m and Eea\lemam (“)f‘ 353, U :> i"epaf%mmh F Commeresy; FLO, Box 1458, f\lexandna \m PRl 5{1 {}{} ROT SENMD
THIS ADURERS. SEND TO: Cammissioner for Patents, P.O. Box 1450, Alexandriz, VA 233131450,
if vou need assistance jn compialing the form, oalt B800PTO198 and select option 2.
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PTO/AIA/01 (06-12)

Approved for use through 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Titte of | METHOD AND SYSTEM FOR DYNAMIC POWER DELIVERY TO A FLEXIBLE
Invention | DATACENTER USING UNUTILZED ENERGY SOURCES

As the below named inventor, | hereby declare that:

This declaration .
is directed to: |i| The attached application, or

|:| United States application or PCT international application number

filed on

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR
Michael McNamara Date (Optional) : July 8, 2019

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor.

Inventor:

Signature:

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency's responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US2018/017950

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - GOBF 1/26; GO6F 1/20; GO6F 1/30; GO6F 1/32 (2018.01)

CPC - GO6F 1/26; HO5K 7/1497; GO6F 1/20; HO5K 7/1485 (2018.05)

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

See Search History document

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

USPC - 713/300; 361/679.46; 361/679.02 (keyword delimited)

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

See Search History document

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2008/0094797 A1 (COGLITORE et al) 24 April 2008 (24.04.2008) entire document 1,7, 15-18, 20-22
Y 2-6, 8-14, 19, 23, 24
Y US 2010/0211810 A1 (ZACHO) 19 August 2010 (19.08.2010) entire document 2,19
Y US 2008/0030078 A1 (WHITTED et al) 07 February 2008 (07.02.2008) entire document 3-6, 8-14, 23, 24
Y US 2013/0063991 A1 (XIAO et al) 14 March 2013 (14.03.2013) entire document 12
Y US 2015/0155712 A1 (INERTECH IP LLC) 04 June 2015 (04.06.2015) entire document 24
A US 2010/0328849 A1 (EWING et al) 30 December 2010 (30.12.2010) entire document 1-24
A US 2013/0306276 A1 (DUCHESNEAU) 21 November 2015 (21.11.2013) entire document 1-24
A US 2012/0300524 A1 (FORNAGE et al) 29 November 2012 (29.11.2012) entire document 1-24
D Further documents are listed in the continuation of Box C. D See patent family annex.
* Special categories of cited documents: “T"  later document published after the international filing date or priority
“A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
“E” earlier application or patent but published on or afier the international «y» document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L” document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other .. : . : : :
- Y™ document of particular relevance; the claimed invention cannot be
special reason (as SP_ec'ﬁed) L eonsidercd to invulve an invendve step when the document is
“O" document reterring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means . being obvious to a person skilled in the art

“P"  document published prior to the international filing date but later than  «g,» document member of the same patent family
the priority date claimed

Date of the actual completion of the intemational search Date of mailing of the intemnational search report
14 May 2018 31 MAY 20]8

Name and mailing address of the ISA/US Authorized officer

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Blaine R. Copenheaver

P.O. ABo_x 1450, Alexandria, VA 22313-1450 PCT Helpdesk: 571-272-4300

Facsimile No. 571-273-8300 PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (January 2015)

Ex.1002
Cholla Energy LLC & OBM, Inc. / Page 558 of 611



INTERNATIONAL SEARCH REPORT International application No.

PCT/US2018/017950

Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. I:' Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule G.4(a).

Box No. I  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
See extra sheet(s).

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. [:I As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. ﬁ No r_equired adqitiona] search fees‘were 'timely pz}id b}{ tbe applicant. C_onsequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

1-24

The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

Remark on Protest

OO

No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)
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INTERNATIONAL SEARCH REPORT International application No.

PCT/US2018/017950

Continued from Box No. Ill Observations where unity of invention is lacking

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group |, claims 1-24, are drawn to a flexible datacenter comprising: a mobile container; and a behind-the-meter power input system.

Group I, claims 25-34, are drawn to a method of dynamic power delivery to a flexible datacenter using unutilized behind-the meter
power comprising: monitoring unutllized behind-the-meter power availability; and determining when a datacenter ramp-up condition is
met.

The inventions listed as Groups I-Il do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons: the special technical feature of the Group
| invention: a flexible datacenter comprising: a mobile container; a behind-the-meter power input system; a power distribution system;

a datacenter control system; and a climate control system, wherein the datacenter control system modulates power delivery to the
plurality of computing systems as claimed therein is not present in the invention of Group Il. The special technical feature of the Group Il
invention: monitoring unutliized 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 is met; and directing the one
or more computing systems to perform predetermined computational operations as claimed therein is not present in the invention of
Group I.

Groups | and Il lack unity of invention because even though the inventions of these groups require the technical feature of a flexible
datacenter comprising one or more computing systems; and power delivery to the flexible datacenter using unutilized behind-the meter
power availability, this technical feature is not a special technical feature as it does not make a contribution over the prior art.

Specifically, US 2010/0328849 to Ewing teaches a datacenter comprising one or more computing systems; and power delivery to the
datacenter using power availability (if a server demands 500 watts and the PUE for the datacenter is 3.0, then the power from the utility
grid needed to deliver 500 watts to the server is 1500 watts. The DCIE, in comparison, may provide a different aspect of this information,
a DCIE value of 0.33 (equivalent to a PUE of 3.0) suggesting that the computing equipment consumes 33% of the power in the data
center, para.0060). Further, US 2013/0306276 to Duchesneau teaches a flexible datacenter (supercomputing datacenter, Para. [0315.
Maximum flexibility, para. 1500]); and using unutilized behind-the meter power availability (PERKS is hybrid energy system combining
UPS with a peak-shaving system that directly captures excess or low-cost energy from a multiplicity of sources (when it is cheapest or
most readily available) and stores it for later reuse, such as during peak periods, Para. [1456). Note that excess energy is hereby
“unutilized behind the meter power” as defined by applicant in Para [0041] of the specification of the present application).

Since none of the special technical features of the Group | or Il inventions are found in more than one of the inventions, unity of invention
is lacking.

Form PCT/ISA/210 (extra sheet) (January 2015)
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
(Docket No. 18-874-WO1-US)

In re Application of: David Henson et al
Examiner: TBD
US Application No: TBD

Filing Date: Herewith Art Unit: TBD

Title: Method and System for Dynamic Power Confirmation No.: TBD
Delivery to a Flexible Datacenter Using
Unutilized Energy Sources

Naor” ngor’ Naoe” “waor’ “mor?’ oo’ “nan’’ Neor” “neo?’

PRELIMINARY AMENDMENT

Commussioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Please consider the following amendments and remarks before examination on the
merits.
Amendments to the Specification begin on page 2 of this paper.
Amendments to the Claims begin on page 3 of this paper.

Remarks begin on page 10 of this paper.
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AMENDMENTS TO THE SPECIFICATION

Please amend the specification by adding the following as the first paragraph of the

specification, inmmediately after the title:

-~ CROSS-REFERENCE TO RELATED APPLICATIONS
This application is a U.S. national phasc application under 35 USC 371 of
International Patent Application no. PCT/US2018/017950, filed February 13, 2018, which
claims the benefit of U.S. Patent Application no. 62/616348, filed January 1, 2018.--
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AMENDMENTS TO THE CLAIMS

The following listing of claims will replace all prior versions and histings of claims in

the application.

Listing of claims:

134, {Canceled)

35, (New) A flexible datacenter comprising:

a behind-the-meter {(BTM) power input system, wherein the BTM power input gsystem
is configured to receive power from a power generation station prior to the power undergoing
step-up transformation for transmission 1o a power grid;

a power distribution system;

a plorality of computing systems; and

a datacenter control system configured to modulate power delivery to the plurality of

computing systems based on an operational directive.

36. (New} The flexible datacenter of claim 35, wherein the datacenter control

system is configured to receive the operational directive from a remotc master control systenm.

37. (New)}  The flexible datacenter of clatm 36, wherein the operational directive

depends on BTM power availability at the flexible datacenter.

38. (New} The flexible datacenter of claim 37, wherein the remote master control

svstem 15 positioned remotely from the flexible datacenter,
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39. (New} The flexible datacenter of claim 35, wherein the datacenier control
system 1s further configured to modulate power delivery to the plurality computing systems

based on BTM power availability at the BTM power input system.

40, (New) The flexible datacenter of claim 35, wherein the BTM power input
systcin comprises:
an input configured to receive three-phase BTM AL voltage from the power

generation station.

41, (New) The flexible datacenter of claim 40, wherein the BTM power input

system is configured to provide a single-phase AL voltage to the datacenter control system.

42, (New)  The flexible datacenter of claim 35, wherein the datacenter control
system controllably enables or disables power delivery to respective computing systems of

the plurality of computing systems.

43, (New} The flexible datacenter of claim 35, wherein the datacenter control

system 18 positioned remotely from the plurality of computing systems.

44, {(New}  The fiexible datacenter of claim 37, wherein BTM power availability
comprises:

one or more of excess local power generation at a local station level, local power
generation subject to cconomic curtailment, local power generation subject to reliability
curtatfment, local power generation subject to power factor correction, low local power

generation, start up local power generation situations, transient local power generation
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situations, or testing focal power generation situations where there is an cconomic advantage

to using local BTM power generation to power the flexible datacenter.

45, (New) The flexible datacenter of claim 37, wherein BTM power availability
COMPIiScs:

excess focal power generation at a local station level.

46. (MNew)  The flexible datacenter of claim 37, wherein BTM power availability
COMPIISSS:

local power generation subject to cconomic curtaiiment.

47. (New) The flexible datacenter of claim 37, wherein BTM power availability
COMprises:

local power generation subject to reliability curtaiiment.

48, (Mew) The flexible datacenter of claim 37, wherein BTM power availability
COMpPrises:

local power generation subject to power factor correction.

49, (New) The flexible datacenter of claim 37, wherein BTM power availability
comprises:

low local power generation.

50, (New) The flexible datacenter of claim 37, wherein BTM power availability

COMPrises:
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start up local power genceration situations.

51. (New} The flexible datacenter of claim 37, wherein BTM power availability
COMpPIises:

transient local power generation situations.

52, (New) The flexible datacenter of claim 37, wherein BTM power availability
Comprises:
testing local power generation situations where there s an economic advantage to

using local BTM power generation to power the flexible datacenter.

53, (New) The flexible datacenter of claim 33, wherein the operational directive
is a workload directive based on a current BTM power availability and a projected BTM

power availability at the flexible datacenter.

34, (New) The flexible datacenter of claim 35, wherein the datacenter control

system is collocated with the plurality of computing systems.

55, (New) The flexible datacenter of claim 35, wherein the datacenter control
system is further configured to transfer a workload from the plurality of computing systems
to a second phurality of computing systems, and wherein the second phurality of computing

systems is positioned at a sccond flexible datacenter.

-6 -
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56. (New) The flexabie datacenter of claim 55, wherein the flexible datacenter is
coupled to a first power gencration station such that the plurality of computing systems
operates using BTM power from the first power generation station; and

wherein the second flexible datacenter is coupled to a sccond power gencration station
such that the second plurality of computing systems operates using BTM power from the

sccond power generation station.

537, (New} The flexible datacenter of claim 56, wherein the datacenter control
system is configured to transfer the workload from the plurality of computing systems to the
second plurality of computing systems in response to detecting a change in BTM power

avatlability at the plarality of computing systems.

38, (New)  The flexible datacenter of claim 57, wherem the datacenter control
system is a remote master control system that is positioned remotely from the flexible

datacenter and the second flexible datacenter.

59, (New)} A system comprising;
a first flexible datacenter that comprises:

a behind-the-meter (BTM) power input system, wherein the BTM power mput
system is configured to receive power from a power generation station prior to the
power undergoing step-up transformation for transmission to a power gnid;

a power distribution system; and

a plurality of computing systems configured to rececive power from the BTM
power taput system via the power distribution system;

a second flexible datacenter; and

-3
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a routing control system configured to modulate power delivery to the first flexible

datacenter and the second flexible datacenter.

60. (New) The system of claim 59, wherein the routing control system is
configured to transfer a workload from the plurality of computing systems to a second
plurality of computing systems at the second flexible datacenter in response to detecting a

change in BTM power availability at the first flexible datacenter.

61. (New) The systent of claim 539, whercin the routing control system is
positioned remotely from the first flexible datacenter and the second flexible datacenter, and
wherein the routing control system is configured to modulate power delivery to the first
flexible datacenter and the second flexible datacenter based on BTM power availability at the

first flexible datacenter and the second flexible datacenter.

62. (New) A method of dynamic power delivery to a flexible datacenter using
behind-the-meter (BTM) power comprising:

monitoring, by a control system, BTM power availability at the flexible datacenter,
wherein the flexible datacenter inclades a BTM power input system configured to receive
power from a power generation station prior to the power undergoing step-up transformation
for transmission o a power grid;

determining that a ramp-up condition is met, wherein the ramp-up condition depends
on BTM power availability at the flexuble datacenter; and

based on determuning that the ramp-up condition is met, providing an operational

directive to a datacenter control system at the flexible datacenter, wherein the operational
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directive mnstructs the datacenter control system to enable BTM power delivery to one or

more computing systems at the flexable datacenter.

63. (New)}  The method of claim 62, further comprising:

determuning that a ramp-down condition is met, wherein the ramp-~down condition
depends on BTM power availability at the flexible datacenter; and

based on determining that the ramp-down condition is met, providing a second
operational directive to the datacenter control system at the flexible datacenter, wherein the
second operational directive instructs the datacenter control system to disable BTM power

delivery to one or more computing systems at the flexible datacenter.

64. (New) The method of claim 62, wherein the control system is positioned

remotely from the flexible datacenter.

-9
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REMARKS

No new matter has been introduced into the present application as a result of the

above amendments.

Prompt consideration and entry of this amendment prior to examination s respectfully
requested. If there are any questions or comments regarding this amendment or application,

the Examiner is encouraged to contact the undersigned attorney as mdicated below.
Respectfully submitted,
Date: July 31, 2019 /Alexander D. Georges/

Alexander D). Georges
Registration No. 70,534

McBonnell Boehnen Hulbert & Berghoft LLP

Telephone: 312-913-0001 300 South Wacker Drive
Facsimile: 312-913-0002 Chicago, lhinots 60606
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METHOD AND SYSTEM FOR DYNAMIC POWER DELIVERY TO
A FLEXIBLFE 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 anconymous parties without
intermediaries or a centralized trust authority. As such, blockchain technology finds
application outside the realm of cryptocurrency and is 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 constanily growing database of all prior transaction
information that is securely and coherently replicated across all nodes of a peer-to-
peer blockehain network. The blockehain includes a sequence of blocks, where each
block includes a bundle of transactions and other data tncluding 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
tmmutable part of the blockehain. Thus, the blockchain stores transactions in a
manner that prevents the transactions from being altered or otherwise corrupted,
uniess all subsequent blocks in the biockchain are also altered. The mmutability 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 kev. 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 blockchain 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 t¢ add a newly discovered block to the
blockchain, 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 cutputs 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 difficuliy for block discovery, by varying 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. Simularly, if the blockchain hash rate is too low
and the amount of time taken to discover a new block is more than 10 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 inpuiting a new nonce, to generaie a new hash value.

2
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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 blockchain network

and the blockchain 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-moeter 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 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 foliowing

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.

(0011 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 § 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 shows a flexible datacenter powered by one or more wind turbines in

accordance with one or more embodiments of the present invention.

3
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(00157 Figure 7 shows a flexible datacenter powered by one or more solar panels in
accordance with one or more embodiments of the present invention.

[00106] Figure 8 shows a flexible datacenter powered by flare gas in accordance with
one or more embodiments of the present invention.

(G017} Figure 9 shows a method of dysamic 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 devnoted 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
discovery 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 wversions 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
circutts (CASICs”) 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.

10022] 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 1 shows a computing system 108 in accordance with one or more
embodiments of the present invention. Computing system 186 may include one or
more central processing units (singular “CPU” or plural “CPUs”) 183, host bridge
116, input/output (“IO”) bridge 115, graphics processing units (singular “GPU” or
plural “GPUs”) 125, and/or application-specific integrated circuits {singular “ASIC
or plural “ASICs”) {not shown) disposed on one or more printed circuit boards {not
shown) that are configured to perform computational operations. Each of the one or
more CPUs 105, GPUs 125, or ASICs (not shown) may be a single-core (not
independently illustrated} device or a multi-core (not independently illusirated)
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 multipie 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 1065 may include an interface 108 to host
bridge 118, an interface 118 to system memory 128, and an interface 123 to one or
more 10 devices, such as, for example, one or more GPUs 1258 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 that GPU 123 may be used to performs non-graphics related
functions that are computationally intensive. In certain embodiments, GPU 125 may
interface 123 directly with CPU 128 (and interface 118 with system memory 120
through CPU 105). In other embodiments, GPU 125 may interface 12% with host
bridge 110 (and interface 116 or 118 with system memory 120 through host bridge
11¢ or CPU 1085 depending on the application or design} In still other
embodiments, GPU 125 may interface 133 with 10 bridge 115 (and interface 116 or
118 with system memory 128 through host bridge 118 or CPU 105 depending on
the application or design). The functionality of GPU 125 may be integrated, in
whole or in part, with CPU 165,

[0025] Host bridge 118 may be an interface device configured to interface between
the one or more computational devices and IO bridge 118 and, in some
embodiments, system memory 128 Host bridge 110 may include an interface 108 to
CPU 185, an interface 113 to 10 bridge 1185, for embodiments where CPU 185 does
not include an interface 118 to system memory 120, an interface 116 to system
memory 128, and for embodiments where CPU 185 does not include an integrated
GPU 1258 or an interface 123 to GPU 125, an interface 121 to GPU 125 The
functionality of host bridge 116 may be integrated, in whole or in part, with CPU
165, 10 bridge 115 may be an interface device configured to interface between the
one or more computational devices and various IO devices (e.g., 148, 1453) and 10
expansion, or add-on, devices (not independently illustrated}. IO bridge 118 may
include an interface ¥13 to host bridge 116, one or more interfaces 133 to one or
more [0 expansion devices 135, an interface 138 to keyboard 146, an interface 143
to mouse 145, an interface 148 to one or more local storage devices 150, and an
interface 133 to one or more network interface devices 185, The functionality of 10
bridge 115 may be integrated, in whole or in part, with CPU 1835 or host bridge 116
Each local storage device 186, 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 168 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 vot be collocated with computing systern 106 and may be
accessible to computing system 108 via one or more network interfaces provided by
one or more network interface devices 158

[0027] One of ordinary skill in the art will recognize that computing system 168 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 108, host bridge 110, or GPU 125 or interface
through IO 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 power consumption. The one or more
ASICs (not shown) may be used instead of one or more of CPU 185, bost bridge
1106, 10 bridge 118, or GPU 125 in such systers, the one or more ASICs may
incorporate sufficient functionality to perform certain network and computational
functions in a3 minimal footprint with substantially fewer component devices.

[0028] As such, one of ordinary skill in the art will recognize that CPU 103, host
bridge 110, 10 bridge 115, GPU 128, or ASIC (not shown) or a subset, superset, or
combination of functions or features thereof, may be integrated, distributed, or
exciuded, 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 108 is merely exemplary and not intended to limit
the type, kind, or configuration of component devices that constitute a computiing
system 180 suitable for performing computing operations in accordance with one or
more embodiments of the present invention.

7
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[0029] One of ordinary skill in the art will recognize that computing system 160 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 288 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, 278, 286, and/or
290), a datacenter control system 22¢, and a plurality of computing systems 100
disposed in one or more racks 2480, Datacenter control system 228 may be a
computing system {e.g., 108 of Figure 1) configured to dynamically modulate
power delivery to one or more computing systems 180 disposed within flexible
datacenter 208 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 208 may be a storage trailer
disposed on wheels and configured for rapid deployment. In other embodiments,
mobile container 285 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 265 may be an inflatable container, a
floating contaiver, or any other type or kind of container suitable for housing a
mobile datacenter 260,

[0032] Flexible datacenier 280 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 sysiem 210 may include a first input (not independently
tllustrated) configured to receive three-phase behind-the-meter alternating current
{(“AC”) voltage. In certain embodiments, behind-the-meter power input system 216
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
supervisory 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 226, which may remain powered at alimost all times to control the

g
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operation of flexible datacenter 20¢. 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 o an operational
AC-to-AC step-down transformer (not shown) configured to controllably step down
three-phase behind-the-meter AU voliage to three-phase nominal AU voliage.
Datacenter control system 220 may controllably enable or disable generation or
provision of three-phase nominal AC voltage by the operational AC-t0-AC step-
down transformer (not shown).

[0033] Behind-the-meter power input system 218 may provide three phases of three-
phase nominal AC voltage to power distribution system 215. Power distribution
systemy 213 may controllably provide a single phase of three-phase nominal AC
voltage to each computing system 100 or group 240 of computing systems 1080
disposed within flexible datacenter 200. Datacenter control system 220 may
controtiably select which phase of three-phase nominal AC voltage that power
distribution system 218 provides to each computing system 108 or group 240 of
computing systems 160, In this way, datacenter control system 22¢ may modulate
power delivery by either ramping-up flexible datacenter 200 to fully operational
status, rampiog-down flexible datacenter 288 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 108 or groups 240 of computing systems 189, 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 246 of computing systems 100

[0034] Fiexible datacenter 208 may include a climate control system {e.g., 258, 260,
276, 286, 290) configured to maintain the plurality of computing systems 160
within their operational temperature range. In certain embodiments, the climate
control system may include an air intake 280, an evaporative cooling system 278, a
fan 288, and an air ouitake 266. In other embodiments, the climate control system
may include an air intake 258, an air conditioner or refrigerant cooling system 298,
and an air outtake 268G, In siill 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 skili in the art will recognize that any suitable heat exiraction sysiem (not
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shown) configured to maintain the operation of the plurality of computing systems
180 within their operational temperature range may be used in accordance with one
or more embodiments of the present invention.

[00335] Flexible datacenter 200 may include a battery system (not shown) configured
to convert three-phase nominal AC voltage to nominal BC voltage and store power
in a plurality of storage cells. The battery system (not shown) may include a DC-to-
AC inverter configured to convert nominal DC voltage to three-phase vominal AC
voltage for flexible datacenter 200 use. Alternatively, the battery system (not
shown) may include a DC-to-AC inverter configured to convert nominal BC voltage
to single-phase nominal AC voltage to power datacenter control system 226,

[0036] One of ordinary skill in 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-t0-AC step down transformer (not shown) may vary based on
the application or design. In addition, the frequency and voltage level of three-phase
nominal AC voliage, single-phase nominal AC voltage, and nominal DC voliage
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 2060 in
accordance with one or more embodiments of the present invention. Flexible
datacenter 200 may include a plurality of racks 248, each of which may include one
or roore computing systems 188 disposed therein. As discussed above, the behind-
the~-meter power input system (210 of Figure 2} may provide three phases of three-
phase nominal AC voltage to the power distribution system (213 of Figure 2). The
power distribution system (215 of Figure 2} may coniroilably provide a single phase
of three-phase nominal AC voltage to each computing system 106 or group 246 of
computing systems 106 disposed within flexible datacenter 288. For example, a
flexible datacenter 20¢ may include eighteen racks 24€, each of which may include
eighteen computing systerms $88. 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 systerns 106, a rack 248 of computing systems 108, or a group
{e.g., 310, 329, or 338) of racks 240 of computing systems 100

[0038] In the figure, for purposes of iHustration only, eighteen racks 240 are divided
into a first group of six racks 318, a second group of six racks 328, and a third group
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of six racks 338, where each rack contains eighteen computing systems 16¢. The
power distribution system (2185 of Figure 2) may, for example, provide a first phase
of three-phase nominal AC voltage to the first group of six racks 318, 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 338.
1If 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 power 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 180 operatively powered. As such, the flexible datacenter (2060
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 shows a control distribution scheme of a tlexible 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 418, remote master coutrol 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 418 may be a computing system {(e.g., 166 of
Figure 1) that is configured to control varnous 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 428 over a networked connection 43¢ and with
datacenter control system 220 over a networked or hardwired connection 4315
Remote master control system 420 may be a computing systerm {e.g., 108 of Figure
1) that is located offsite, but connected via a network connection 425 to datacenter
control systerm 228, that is configured to provide supervisory or override control of
flexible datacenter 200 or a fleet {not shown} of flexible datacenters 20¢. Grid
operator 448 may be a computing system {e.g., 186 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 446 may
communicate with local station control system 448 over a networked or hardwired
connection 443,

[0041] Datacenter control system 220 may monitor unutilized behind-the-meter
power availfability at the local station (not independently iHustrated) and determine
when a datacenter ramp-up condition 1s 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 be met if there is sufficient behind-the-
meter power availability and there is no operational directive from local station
control system 418, remote master control system 428, or grid operator 444 to go
offline or reduce power. As such, datacenter control system 228 may enable 435
behind-the-meter power input system 218 to provide three-phase nominal AC
voltage to the power distribution system (218 of Figure 2) to power the plurality of
computing systems (180 of Figure 2) or a subset thereof. Datacenter control system
228 may optionally direct one or more computing systems (188 of Figure 2) to
perform predetermined computational operations. For example, if the one or more
computing systems {188 of Figure 2) are configured io 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 (180
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 22¢ 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
systemns (160 of Figure 2), or operate the plurality of computing systems (106 of
Figure 2) in a lower power mode, that is within the sufficient, but less than full,
range of power that is available.

100441 While flexible datacenter 280 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 i3 an operational directive
from local station control system 418, remote master control system 428, 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 226 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 418, remote master control 420,
or grid operator 448. For example, local station control system 418, remote master
control system 428, or grid operator 440 may issue an operational directive fo
flexible datacenter 206 to go offline and power down. When the datacenter ramp-
down condition is met, datacenter control system 228 may disable power delivery to
the plurality of computing systems (188 of Figure 2). Datacenter control system 220
may disable 435 behind-the-meter power input system 218 from providing three-
phase nominal AC voltage to the power distribution system {215 of Figure 2) to
power down the plurality of computing systems (1088 of Figure 2}, while datacenter
control system 220 remains powered and is capable of rebooting flexible datacenter
286 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 power
consumption by flexible datacenter 280. Datacenter control sysiem 228 may
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determine, or local station control system 416, remote master control system 428, or
grid operator 446 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
2208 may take steps to reduce or stop power consumption by flexible datacenter 260
{other than that required to maintain operation of datacenter control system 2260}
Alternatively, focal 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 (108 of Figure 2) to meet the dictate. Datacenter
control system 228 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 228 may dynamically reduce the power
consumption of one or more computing systems (190 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
228 may be configured to have a number of different configurations, such as a
number or type or kind of computing systems {186 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 228 may modulate power 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 508 of flexible datacenters 208
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 208« through 20084,
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 328 of
flexible datacenters 200¢ through 208%, which may be 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 conirol system 428 may provide supervisory control over fleet
508 of flexable datacenters 2080 in a similar manner to that shown and described with
respect to Figure 4, with the added tlexibility to make high level decisions with
respect to fleet 50¢ that may be counterintuitive to a given station. Remote master
control system 428 may make decisions regarding the issuance of operatioval
directives to a given local station based on, for example, the status of each local
station where flexible datacenters 280 are deployed, the workload distributed across
fleet 506, and the expected computational demand required for the expected
workload. In addition, remote master control system 428 may shift workloads from
a first plurality 5190 of flexible datacenters 200 to a second plurality 528 of flexible
datacenters 200 for any reason, including, for example, a loss of unutilized behind-
the-meter power 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 280 powered by one or more wind
turbines 618 in accordance with one or more embodiments of the present invention.
A wind farm 608 typically includes a plurality of wind turbines 618, 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 680, turbine 618,
and incident wind speed. The wind-generated AC voltage is typically input inio a
turbine AC-t0-AC step-up transformer (not shown) that is disposed within the
nacelle (not independently iHustrated) or at the base of the mast (not independently
tllustrated) of turbine 618 The turbine AC-to-AC step up transformer (not shown)
outputs three-phase wind-generated AC voltage 628. Three-phase wind-generated
AC voltage 620 produced by the plurality of wind turbines 618 is collected 625 and
provided 636 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 656 suitable
for delivery to grid 660, Three-phase grid AC voltage 656 may be stepped down
with an AC-t0-AC step-down transformer 67¢ configured io produce three-phase
local station AC voltage 680 provided to local station 696, 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 618, the configuration or design of wind farm 660, and
grid 666 that it feeds into.

[0050] The cutput side of AC-to-AC step-up transformer 6480 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-10-AC step-up transformer 646
may be considered behind-the-meter and is typically not subject to transmission and
distribution costs. As such, one or more flexible datacenters 260 may be powered by
three-phase wind-generated AC voltage 628. Specifically, in wind farm 600
applications, the three-phase behind-the-meter AC voltage used to power flexible
datacenter 280 may be three-phase wind-generated AC voltage 628, As such,
flexible datacenter 200 may reside behind-the-meter, avoid transmission auod
distribution costs, and may be dynamically powered when unutilized behind-the-
meter power s available.

[0051] Unutilized behind-the-meter power 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 648 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 6190 offline
or shunting their voltage to dummy loads or ground. Advantageocusly, one or more
fiexible datacenters 280 may be used to consume power on the input side of AC-to-
AC step-up transformer 646, thereby allowing wind farm 666 to operate equipment
within operating ranges while flexible datacenter 2088 receives behind-the-meter
power without transmission or distribution costs. The local station control system
(not independently illustrated) of local station 6980 may issue an operational
directive to the one or more flexible datacenters 280 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 280 in accordance with the
operational directive or provide an override to each flexible datacenter 260.

[0052] Another example of unutilized behind-the-meter power avatlability is when
grid 668 cannot, for whatever reason, take the power being produced by wind farm
606, In such situations, wind farm 606 may have to take one or more turbines 6189
offline or shunt their voltage to dummy ioads or ground. Advantageocusly, one or
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more flexible datacenters 208 may be used to consume power on the input side of
AC-t0-AC step-up transformer 640, thereby allowing wind farm 600 to either
produce power to grid 668 at a fower level or shut down transformer 648 entirely
while flexible datacenter 260 receives behind-the-meter power without transmission
or distribution costs. The local station control system (not independently illustrated)
of local station 696 or the grid operator (not independently illustrated) of grid 666
may issue an operational directive to the one or more flexible datacenters 200 or to
the remote master control system (428 of Figure 4) to ramp-up to the desired power
consumption level. When the operational directive requires the cooperative action of
multiple flexible datacenters 208, the remote master control system (426 of Figure
4) may determine how to power each individual flexible datacenter 200 1o
accordance with the operational directive or provide an override to each flexible
datacenter 200,

[00531] Another example of unutilized behind-the-meter power availability is when
wind farm 60¢ is selling power to grid 660 at a negative price that 1s offset by a
production tax credit. In certain circumstances, the value of the production tax credit
may exceed the price wind farm 680 would have to pay to grid 660 to officad their
generated power. Advantageously, one or more flexible datacenters 260 may be
used to consume power behind-the-meter, thereby allowing wind farm 680 to
produce and obtain the production tax credit, but sell less power to grid 668 at the
negative price. The local station control system (not independently illustrated) of
focal station 698 may issue an operational directive to the one or more flexible
datacenters 288 or to the remote master control system (428 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 280 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 668 at a negative price because grid 666 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 6608. Advantageously, one or more
flexible datacenters 208 may be used to consume power behind-the-meter, thereby
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allowing wind farm 690 to siop producing power to grid 668, but making productive
use of the power generated behind-the-meter without transmission or distribution
costs. The local station conirol system {(not independently illusirated} of the local
station 698 or the grid operator (not independently iHustrated) of grid 660 may issue
an operational directive to the one or more flexible datacenters 280 or 1o the remote
master control system (420 of Figure 4) to ramp-up to the desired power
consurnption level. When the operational directive requires the cooperative action of
multiple flexible datacenters 208, the remote master control system (428 of Figure
4) may determine how to power each individual flexibie 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 60¢ is producing power to grid 669 that is unstable, out of phase, or at
the wrong frequency, or grid 669 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 666, Advantageously, one or more flexible datacenters 260 may be used to
consume power behind-the-meter, thereby allowing wind farm 686 to stop
producing power to grid 668, 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 698 may issue an
operational directive to the one or more flexible datacenters 288 or to the remote
master conirol system (428 of Figure 4) to ramp-up to the desired power
consurnption level. When the operational directive requires the cooperative action of
multiple flexible datacenters 208, the remote master control system (428 of Figure
4) may determine how to power each individual flexible datacenter 280 in
accordance with the operational directive or provide an override to each flexible
datacenter 280.

[0056] Further examples of unutilized behind-the-meter power availability is when
wind farm 608 experiences low wind conditions that make it not economically
feasible to power up certain components, such as, for example, the local station (not
independently ilusirated}, but there may be sufficient behind-the-meter power
availability to power one or more flexible datacenters 280. Similarly, unutilized
behind-the-meter power availability may occur when wind farm 608 is starting up,
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or testing, one or more turbines 619. Turbines 610 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 288 may be powered by ong or
more turbines 610 that are offline from farm 606, 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 i3 not subject to transmission and distribution costs and there
is an economic advantage to using it.

{0057} One of ordivary skill in the art will recognize that wind farm 600 and wind
turbine 618 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 280 powered by one or more solar panels
718 in accordance with one or more embodiments of the present invention. A solar
farm 760 typically includes a plurality of solar panels 718, each of which
intermittently generates a solar-generated DC voltage 728. Solar-generated DC
voltage 728 may vary based on a type, kind, or configuration of farm 780, panel
7388, and incident sunlight Solar-generated DC voltage 728 produced by the
plurality of solar panels 710 is collected 728 and provided 736 to a DC-to-AC
inverter that converts solar-generated DC voltage into three-phase solar-generated
AC voltage 75¢. Three-phase solar-generated AC voltage 750 is provided to an AC-
to-AL 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-t0-AC step-down transtormer 785 configured to produce
three-phase local station AC voltage 777 provided to local station 778, 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 718, the configuration or design of solar
farm 768, and grid 798 that it feeds into.

[0059] The cutput side of AC-to-AC step-up transformer 768 that connects to grid
796 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 760
may be considered behind-the-meter and is typically not subject to transmission and
distribution costs. As such, ong or more flexible datacenters 280 may be powered by
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three-phase solar-generated AC voltage 750, Specifically, in solar farm 760
applications, the three-phase behind-the-meter AC voltage used to power flexible
datacenter 20¢ may be three-phase sclar-generated AC voltage 756 As such,
flexible datacenter 200 may reside behind-the-meter, avoid transmission and
distribution costs, and may be dvnamically 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, scolar farm 706
may generate more power than, for example, AC-to-AC step-up transformer 760 i3
rated for. In such situations, solar farm 70¢ may have to take steps to protect its
equipment from 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 768, thereby allowing solar farm 788 to operate equipment
within operating ranges while flexible datacenter 200 receives behind-the-meter
power without transmission or distribution costs. The tocal station control system
{(not independently illustrated} of local station 775 may issue an operational
directive to the one or more flexible datacenters 288 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
bow to power each individual flexible datacenter 288 in accordance with the
operational directive or provide an gverride to each flexible datacenter 260

[0061] Another example of unutilized behind-the-meter power availability is when
grid 79¢ cannot, for whatever reason, take the power being produced by solar farm
766, 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-t0-AC step-up transformer 766, thereby allowing solar farm 798 to ecither
produce power to grid 798 at a lower level or shut down transformer 76¢ entirely
while flexible datacenter 260 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 798
may issue an operational directive to the one or more flexible datacenters 200 or to
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the remote master control system (426 of Figure 4) to ramp-up to the desired power
consumption level. When the operational directive requires the cooperative action of
multiple flexible datacenters 208, the remote master control system (428 of Figure
4) may determine how to power each individual flexible datacenter 200 in
accordance with the operational directive or provide an ovesride 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 circumnstances, the value of the production tax credit
may exceed the price solar farm 78¢ would have to pay to grid 796 to oftload their
generated power. Advantageously, one or more flexible datacenters 200 may be
used to consume power behind-the-meter, thereby allowing solar farm 766 to
produce and obtain the production tax credit, but sell less power to grid 796 at the
negative price. The local station control system (not independently illustrated) of
local station 7785 may issue an operational directive to the one or more flexible
datacenters 200 or to the remote master control system (428 of Figure 4) to ramp-up
to the desired power consumption level. When the operational directive requires the
cooperative action of multiple flexible datacentier 200, the remote master control
system {426 of Figure 4) may determine how to power each individual flexible
datacenter 280 in accordance with the operational directive or provide an override to
each flexible datacenter 20¢.

(0063 Another example of unutilized behind-the-meter power availability is when
solar farm 780 is selling power to grid 798 at a negative price because grid 798 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 798, Advantageously, one or more
flexible datacenters 208 may be used to consume power behind-the-meter, thereby
allowing solar farm 760 to stop proeducing power to grid 796, but making productive
use of the power generated behind-the-meter without tfransmission or distribution
costs. The local station control system {(not independently illustrated) of the local
station 773 or the grid operator (not independently iHustrated) of grid 790 may issue
an operational directive to the one or more flexible datacenters 280 or to the remote
master control system (428 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 (42¢ 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 usutilized behind-the-meter power availability is when
solar farm 780 is producing power to grid 790 that is unstable, out of phase, or at the
wrong frequency, or grid 799 is already unstable, out of phase, or at the wrong
frequency for whatever reason. The grid coperator (not independently illustrated)
may select certain power generation stations to go oftline and stop producing power
to grid 790. Advantageously, one or more flexible datacenters 208 may be used to
consume power behind-the-meter, thereby allowing solar farrn 700 to stop
producing power to grid 798, but make productive use of the power generated
behind-the-meter without transmission or distribution costs. The local station
control system (not independently tllusirated) of local station 775 may issue an
operational directive to the one or more flexible datacenters 200 or to the remote
master control system {428 of Figure 4) to ramp-up to the desired power
consumption level. When the operational directive requires the cooperative action of
multiple flexible datacenters 208, the remote master control system (428 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 7753, 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 708 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 amray. One or more flexible
datacenters 200 may be powered by one or more panels 718 that are offline from
farm 768. The above-noted examples of when unutilized behind-the-meter power i3
available are merely exemplary and are not iniended 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 is 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.

[0060] Une of ordinary skill in the art will recognize that solar farm 788 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 260 powered by flare gas 866 in
accordance with one or more emnbodirments of the preseut invention. Flare gas 808
is combustible gas produced as a product or by-product of petroleum refineries,
chemical plants, natural gas processing plants, ol and gas driling rigs, and oil and
gas production facilities. Flare gas 80€ 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 880 may be diverted 812 io 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 2808 may be three-phase gas-generated AC voltage 822,
Accordingly, flexible datacenter 260 may reside behind-the-meter, avoid
transmission and distribution costs, and may be dynamically powered when
vnutilized behind-the-meter power is availabie.

[0068] Figure 9 shows a method of dynamic power delivery to a flexible datacenter
{206 of Figure 2) using unutilized behind-the-meter power 988 in accordance with
one or more embodiments of the present invention. In step 918, the datacenter
control system (226 of Figure 4), or the remote master control system (428 of Figure
43, 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 (226 of Figure 4), or the remote
master control system (428 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 (166 of Figure 2. In step 946,
once ramped-up, the datacenter control system {228 of Figure 4} or the remote
master control system (428 of Figure 4) may direct one or more computing systems
(1066 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 (228 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 (228 of Figure 4) or the remote master control system
{420 of Figure 4) may dyvnamically adjust power delivery to one or more computing
systems (10¢ 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 (228 of Figure 4}
may disable power delivery to one or more computing systems (189 of Figure 2).

[0071] The datacenter control system (220 of Figure 4), or the remote master control
system (428 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 o 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 (228 of Figure 4) may disable behind-
the-meter power delivery to one or more computing systems (166 of Figure 2).
Once ramped-down, the datacenter control system (220 of Figure 4) remaing
powered and in communication with the remote master control system (426 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
(228 of Figure 4} may dynamically modulate power delivery to one or more
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computing systems (180 of Figure 2) of a flexible datacenier (2690 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
(2860 of Figure 2) may have a blackout state, where all power consumption,
including that of the datacenter control system (228 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 (226 of
Figure 4). Local station conditions or operational directives may cause flexible
datacenter (208 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
dyvnamic power delivery to a flexible datacenter using unutilized energy sources
allows for the rapid deployment of mobile datacenters to focal 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 delivery 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 delivery to a flexible datacenter using unutilized energy scurces
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 bebind-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
power, 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 meodulates 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.

(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 a
supervisory AC-to-AC step-down transformer configured to step down the three-phase
behind-the-meter AC voltage to a single-phase supervisory nominal AC voltage or an
input configured to receive single-phase supervisory nominal AC voltage from a local

station or metered source.

4. The flexible datacenter of claim 3, wherein the behind-the-meter power input system
provides the single-phase supervisory nominal AC voltage to the datacenter control

system.

W

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 voliage.
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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-10-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 controilably
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
sefects 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 controilably 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 voliage to a three-phase grid AC voltage.

The flexibie 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 iransformer that steps up the three-phase sclar-generated AC voltage 1o a

three-phase grid AC voltage.
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13. The flexible datacenter of claim 5, wherein the three-phase behind-the-meter AC voltage
comprises a three-phase gas-generated AC voltage output by a generator that inputs

combustible gas diverted from a flare or venting system.

14. The flexible datacenter of claim 5, wherein the three-phase behind-the-meter AC voltage
is a three-phase metered AC voltage.

15. The flexible datacenter of claim 1, wherein unutilized behind-the-meter power
availability comprises one or more of excess local power generation at a local station
level, excess local power generation that a grid cannot receive, local power generation
subject to economic curtatlment, 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 advaniage to using

local behind-the-meter power generation to power the flexible datacenter.

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

more of a local station directive, a remote masier control directive, or a grid directive.

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

more of a dispatchability directive or a forecast directive.

18. The flexible datacenter of claim 1, wherein an operational directive comprises a workload
directive based on actual behind-the-meter power availability or projected behind-the-

meter power availability.

19. The flexible datacenter of claim 2, wherein the remote master control system dynamically
adjusts power delivery to the flexible datacenter based on a remote master control

directive.

20. 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.

The flexible datacenter of claim 1, wherein the mobile container comprises a storage

container configured for placement on a ground surface.

. The flexible datacenter of clairn 1, wherein the mobile container comprises a storage

trailer on wheels.

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.

. The flexible datacenter of claim 23, wherein the IBC 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.

. A method of dynamic power delivery 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 is met; and
directing the one or more computing systems to perform predetermined computational

operations.

. 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.

. The method of claim 25, further comprising:

receiving an operational directive to go offline; and
disabling power delivery to the one or more computing systems.
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28. The method of claim 25, further comprising:
receiving an operational directive to reduce power consumption; and
dynamically reducing power delivery to a subset of the one or more computing

systems.

29. The method of claim 25, further comprising:
receiving an operational directive to reduce power consumption; and

dynamically reducing power consumption of the one or more computing systems.

30. The method of claim 25, further comprising:
receiving an operational directive to provide power factor correction; and
dvnamically adjusting power delivery to a subset of the one or more computing

systems to achieve a desired power factor correction factor.

31. 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
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.

32, The method of claim 25, wherein the datacenter ramp-up condition is met if there is
sufficient behind-the-meter power availability and there is no operational directive from a

{ocal station to go offline.

33. The method of claim 25, wherein the datacenter ramp-down condition is met if there is
insufficient behind-the-meter power availability or there is an operational directive from a

local station to go offline.

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

execution of one or more hashing functions.
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