UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
16/597,014 12/28/2021 11208878 047158.100048 4687
132858 7590 12/08/2021

Hogan Lovells US LLP
609 Main Street

Suite 4200

Houston, TX 77002

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

INVENTORC(S) (Please see PAIR WEB site http://pair.uspto.gov for additional inventors):

Jared Oehring, Houston, TX;
Brandon N. Hinderliter, Houston, TX;
Lon Robinson, Houston, TX;

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

U.S. Well Services, LLC, Houston, TX;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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Receipt date:

06/17/2020

INFORMATION DISCLOSURE

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

16/597,014 —~ GAU: 3746
Application Number 16597014
Filing Date 2019-10-09
First Named Inventor | Jared Oehring
Art Unit 3746

Examiner Name

Christopher S. Bobish

Aftorney Docket Number

047158.100048

16 20190100989 P019-04-04 Stewart
17 0190178057 P019-06-13 Hunter
18 0180216455 P018-08-02 Pindreychuk
19 0190203567 P019-07-04 Ross
20 0170146189 P017-05-25 Herman
21 20190292891 P019-09-26 Kajaria
22 20190292866 P019-09-26 Ross
23 20190128080 P019-05-02 Ross
24;. 0180363437 PUTI=12=28~ Coli

Change(s) 48Hied

to| documeni, 12/2018

/MHE/

8/25,/2021(25 0170030177 P017-02-02 Dehring
26 0080017369 P008-01-24 Sarada

EFS Web 2.1.18
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Receipt date: 06/17/2020

16/597,014 - GAU: 3746

INFORMATION DISCLOSURE

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

Application Number 16597014
Filing Date 2019-10-09
First Named Inventor | Jared Oehring
Art Unit 3746

Examiner Name

Christopher S. Bobish

Aftorney Docket Number

047158.100048

Cwange(s) aPPhed
142 D0160341281 D016-11-24 Onesubsea IP UK Li Brunvold et al.

tol document )

/ML

8/125,/2021
143 0050274508 D005-12-15 Folk
144 0070131410 D007-06-14 Hill
145 0190003329 D019-01-03 WMorris
146 0090045782 D009-02-19 Datta
147 0150097504 D015-04-09 | amascus
148 0170241221 D017-08-24 Seshadri
149 0150330172 D015-11-19 Riimaras
150 0110166046 D011-07-07 Weaver
151 0160265457 D016-09-15 Stephenson
152 0190120024 D019-04-25 Dehring

EFS Web 2.1.17
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Receipt date: 06/17/2020

16/597,014 -~ GAU:

3746

Application Number 16597014
Filing Date 2019-10-09
INFORMATION DISCLOSURE First Named Inventor | Jared Oehring
STATEMENT BY APPLICANT [ — s
( Not for submission under 37 CFR 1.99)
Examiner Name Christopher S. Bobish
Aftorney Docket Number 047158.100048
131 20170022807 P017-01-26 Dursun
132 20160208595 P016-07-21 Tang
133 0150075778 P015-03-19 Malters
134 20180320483 P018-11-08 Ehang
135 20180038216 P018-02-08 Ehang
136 20160102537 P016-04-14 | opez
137 20140290768 P014-10-02 Randle
138 20140277772 P014-09-18 | opez
139 20170096885 P017-04-06 [Oehring
140 0070277982 P007-12-06 Shampine
Change(s) dpalied | po170051732 D017-02-23 BWd Hemandez et al.
tol document )
/M
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Receipt date: 06/17/2020

16/597,014 - GAU: 3746

INFORMATION DISCLOSURE

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

Application Number 16597014
Filing Date 2019-10-09
First Named Inventor | Jared Oehring
Art Unit 3746

Examiner Name

Christopher S. Bobish

Aftorney Docket Number

047158.100048

C

to

/N

42 B899940 P014-12-02 | augemors
43 BA05056 P E8d=t2<g8 Kendrick
1ange<s) aPPhed
12/2014
('% aciimen
A
25/2021 44 B151575 1979-04-24 Hogue
45 H130628 1992-07-14 Dwen
46 F315523 P001-11-13 Mills
47 336514 PO08-02-26 Pmarillas
48 525264 19988428 |Dodge
04,/2009
49 B096891 P012-01-17 | ochtefeld
50 0160168 P015-10-13 Chapel
51 B146665 P012-04-03 Neal
52 B474521 P013-07-02 Kajaria

EFS Web 2.1.17
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/597,014 10/09/2019 Jared Ochring 047158.100048
CONFIRMATION NO. 4687
132858 POA ACCEPTANCE LETTER
Hogan Lovells US LLP
609 Main Street IR LA DR
Suite 4200 000000129985717

Houston, TX 77002
Date Mailed: 11/24/2021

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 11/19/2021.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/zabraha/

page 1 of 1
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Doc Code: PA..
Document Description: Power of Attorney

PTO/AIA/82A (07-13)
Approved for use through 03/31/2021. OMB 0651-0035
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 ¢ollection of information unless it displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number 16/597,014

Filing Date 2019-10-09

First Named Inventor Jared Oehring

Title MODULAR SWITCHGEAR SYSTEM AND POWER DISTRIBUTION FOR
ELECTRIC OILFIELD EQUIPMENT

Art Unit 3746

Examiner Name Bobish, Christopher S.

Attorney Docket Number 1047158.100048

SIGNATURE of Applicant or Patent Practitioner

Signature /Taylor P. Evans/ oeie Gpton) 12021-11-19

Name Taylor P. Evans

Registration 60506

Number

Title (if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

U.S. Well Services, LLC

more than one applicant, use multiple forms.

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If

/ *Total of 1 forms are submitted.

This collection of information is required by 37 CFR 1.131,

1.32, and 1.33. 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 3 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: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2

LIBERTY EXHIBIT 1002, Page 7



Doc Code: PA.. PTOIAAIS2E (07-13)
Document Description: Power of Altorney Approved far use thraugh 03/31/2021, OMB 0851-0035
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of information unless it displays a valid OMB control number

POWER OF ATTORNEY BY APPLICANT

| hereby revoke all previous powers of attorney given in the application identified in gither the attached transmittal letter or
the boxes below.

Application Number Filing Date

{Note: The boxes above may be lefi blank if information is provided on form PTO/AIA/S2A}

{ hereby appoint the Patent Practitioner(s) associated with the following Customer Number as myfour atlormey(s) or agent(s), and
" to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal letter {form PTO/AIA/S2A) or identified above: 132858

OR

[j | hereby appoint Practitioner{s} named in the altached list {form PTO/AIA/82C} as my/our attorney(s} or agent(s}, and to fransact
alf business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal latter (form PTO/AIA/82A) or identified above. {Note: Complete form PTO/AIA/B2C.)

Please recognize or change the correspondence address for the application identified in the attached transmittal
letter or the boxes above to:

The address asscciated with the above-mentioned Customer Number
OR
E:] The address associated with Customer Number:

OR

D Firmor
individual Name

Address

City | State | [ zip

Country

Telephone I Email l

| am the Applicant {if the Applicant is a juristic entity, list the Applicant name in the box}:

U.S. Well Services, LLC

Inventor or Joint Inventor (title not required below)

Legal Representative of a Deceased or Legally Incapacitated Inventor {litle not required below)
Assignee or Person to Whom the Inventor is Under an Obligation to Assign {provide signer's fitle if applicant is a juristic entity}

Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b}(2) was granied in the
application or is concurrently being filed with this document) (provide signer's title if applicant is a juristic entity)

SIGNATURE of Applicant for Patent

The undersigned (whose title is sypplied }gg@v} is authorized to act on behalf of the applicant {e.g., where the applicant is a juristic entity).

Signature PIT N Iy SN [ Date (Optional) | 19 - Nov -~ 2020
Name Lon Rebinson
Title Chief Technology Officer

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements
and certifications. If more than one applicant, use multiple forms.

Totai of 1 forms are submitied.

000
This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain & benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon ths individual case. Any comments on the amount
of time you require to complete this form andfor suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.8.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450, DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND T0: Commissioner
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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Electronic Patent Application Fee Transmittal

Application Number:

16597014

Filing Date:

09-Oct-2019

Title of Invention:

MODULAR SWITCHGEAR SYSTEM AND POWER DISTRIBUTION FOR ELECTRIC
OILFIELD EQUIPMENT

First Named Inventor/Applicant Name:

Jared Oehring

Filer:

Taylor P. Evans/Stephanie McDonough

Attorney Docket Number:

047158.100048

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE 1501 1 1200 1200

LIBERTY EXHIBIT 1002, Page 9



Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1200

LIBERTY EXHIBIT 1002, Page 10



Electronic Acknowledgement Receipt

EFS ID: 44324136
Application Number: 16597014
International Application Number:
Confirmation Number: 4687

Title of Invention:

MODULAR SWITCHGEAR SYSTEM AND POWER DISTRIBUTION FOR ELECTRIC

OILFIELD EQUIPMENT

First Named Inventor/Applicant Name:

Jared Oehring

Customer Number:

132858

Filer:

Taylor P. Evans/Stephanie McDonough

Filer Authorized By:

Taylor P. Evans

Attorney Docket Number: 047158.100048
Receipt Date: 19-NOV-2021
Filing Date: 09-0CT-2019
Time Stamp: 09:56:01

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $1200

RAM confirmation Number E2021A1056223700
Deposit Account 501349

Authorized User

Stephanie McDonough

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

37 CFR 1.16 {National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)

LIBERTY EXHIBIT 1002, Page 11




37 CFR 1.19 (Document supply fees)
37 CFR 1.20 {Post Issuance fees)

37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:
Document .. . File Size(Bytes Multi Pages
Document Description File Name ( y i . . 9
Number Message Digest | Part/.zip| (ifappl.)
1232581
1 Issue Fee Payment (PTO-85B) 047158-100048_lIssue_Fee.pdf no 1
feaba3baf54ca7e5670b944e94754a713ae74|
582
Warnings:
Information:
629308
2 Power of Attorney 047158—100043¥POA—as—flled. no 2
p fb1cf7e550094a2b7e3d629a94d2d3db568
1bedb
Warnings:
Information:
38236
3 Fee Worksheet (SB06) fee-info.pdf no 2
7f8996bd4 2acfa366cd04e61f07e26477684]
Warnings:
Information:
Total Files Size (in bytes): 1900125

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.

LIBERTY EXHIBIT 1002, Page 12



PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

132858 7590 08/20/2021 Certificate of Mailing or Transmission
Hogan Lovells US LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
. States Postal Service with sufficient postage for first class mail in an envelope
609 Main Street addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Suite 4200 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
Houston, TX 77002 (Typed or printed name)
(Signature)
(Date)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
16/597.014 10/09/2019 Jared Oehring 047158.100048 4687
TITLE OF INVENTION: MODULAR SWITCHGEAR SYSTEM AND POWER DISTRIBUTION FOR ELECTRIC OILFIELD EQUIPMENT
| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 11/22/2021
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
BOBISH, CHRISTOPHER S 3746 417-271000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys Hogan Lovells US LLP
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

U.S. Well Services, LLC Houston, Texas

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individual Corporation or other private group entity (] Government

4a. Fees submitted: Xlissue Fee [Jpublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)
[ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. 50-1349

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29
M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signawre _/1aYylOr P. Evans/ pae 2021-11-19
Typed or printed name Tay|0r P. Evans Registration No. 60506
Page 2 of 3 LIBERTY EXHIBIT 1002, Pa%e 13
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Receipt date:

Doc code: IDS

0s/23/2021

Dec description: Information Disclosure Statement (IDS) Filed

16/597,014 - GAU: 3748

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 16597014

Filing Date

2019-10-09

First Named Inventor |Pared OEHRING

Art Unit

3746

Examiner Name

Christopher S. BOBISH

Aftorney Docket Number 047158.100048

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 10648311 B2 P020-05-12 Dehring et al.
2 10415332 B2 P019-09-17 Morris et al.
3 10794165 B2 P020-10-06 Fischer et al.
4 V795830 B2 P010-09-14 Johnson
5 H788022 B2 P004-09-19 Sopko
6 5121705 A P000-09-19 Hoong
7 H035265 A PO00-03-07 Dister et al.
8 H798596 A 1998-08-25 | ordo

EFS Web 2.1.18

ALIL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH.

LIBERTY EXHIBIT 1002, Page 14

fC.8. B/



Receipt date: 08/23/2021 16/597,014 - GAU: 3748

Application Number 16597014

Filing Date 2019-10-09
INFORMATION DISCLOSURE First Named Inventor | Jared OEHRING
STATEMENT BY APPLICANT Art Unit 3745
( Not for submission under 37 CFR 1.99)

Examiner Name Christopher S. BOBISH

Aftorney Docket Number 047158.100048

9 H334899 A 1994-08-02 Skybyk
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
- Cite No : Relevant Passages or Relevant
Initial Number Code'| Date of cited Document .
Figures Appear
1 0180363640 A1 P018-12-20 Kajita et al.
2 0160006311 A1 P016-01-07 i
3 0090072645 A1 P009-03-19 Quere

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 Code2j Code?| Date PP Passages or Relevant
Document .

Figures Appear

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
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

1 Non-Final Office Action issued in US Application No. 16/871,928 mailed August 25, 2021

EFS Web 2.1.18 LIBERTY EXHIBIT 1002, Page 15
ALL REFPERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /C.8.B/



Receipt date: 08/23/2021 16/597,014 - GAU: 3748

Application Number 16597014

Filing Date 2019-10-09
INFORMATION DISCLOSURE First Named Inventor | Jared OEHRING
STATEMENT BY APPLICANT Art Unit 3745
( Not for submission under 37 CFR 1.99)

Examiner Name Christopher S. BOBISH

Aftorney Docket Number 047158.100048

2 Non-Final Office Action issued in US Application No. 16/943,727 mailed August 3, 2021

3 Non-Final Office Action issued in US Application No. 14/881,525 mailed July 21, 2021

4 Non-Final Office Action issued in US Application No. 16/404,283 mailed July 21 2021

5 Notice of Allowance and Notice of Allowability issued in US Application No. 15/829,419 mailed July 26, 2021

MWOODBURY et al., "Electrical Design Considerations for Drilling Rigs," IEEE Transactions on Industry Applications,
Vol 1A-12, No_ 4, July/August 1976, pp 421-431

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE
Examiner Signature || /CBRISTOPEER § BORISH/ Date Considered 10/04/2021

*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 901.04. 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.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. * Applicant is to place a check mark here if
English language translation is attached.
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Receipt date: 08/23/2021 16/597,014 - GAU: 3748

Application Number 16597014
Filing Date 2019-10-09
INFORMATION DISCLOSURE First Named Inventor | Jared OEHRING
STATEMENT BY APPLICANT Art Unit 3745
( Not for submission under 37 CFR 1.99)
Examiner Name Christopher S. BOBISH
Aftorney Docket Number 047158.100048

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

X 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).

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

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 [Taylor P. Evans/ Date (YYYY-MM-DD) 2021-09-23
Name/Print Taylor P. Evans Registration Number 60506

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.5.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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Receipt date: 08/23/2021 16/597,014 - GAU: 3748

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.5.C. 552) and the Privacy Act (5 U.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 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.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.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(¢)).

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 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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PTO/AIAJO1 (06-12)

Approved for use through 11/30/2020. OMB 0651-0032

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

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

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN

APPLICATION DATA SHEET (37 CFR 1.76)

Tileof | MODULAR SWITCHGEAR SYSTEM AND POWER DISTRIBUTION FOR ELECTRIC
Invention | OILFIELD EQUIPMENT

As the below named inventor, | hereby declare that:

This declaration P
is directed to: D The attached application, or

16/597,014

@ United States application or PCT international application number

October 9, 2019

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/fapplicant is advised that the record of a patent application is available to the public after publication of the
application {uniess 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

nventor. Brandon N. Hinderliter Date (Optionl) /0/ 27 / 2/
Signature: C%«./’L_\ ?? % -

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been praviously filed. Use an additional PTO/AIA/Q1 form for each additional inventor.

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the pub’c which is to file (and
by the USPTO to process} an application. Confidentiality is govemed by 35 U.5.C. 122 and 37 CFR 1.11 and 1 14 This co!ection is estimated to take 1 minute to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary dapend ng upon the .ndividua' 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 §
Patent and Trademark Offica, 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, calf 1-800-PTQ-9199 and selact option 2
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PTO/AIA/O1 {06-12)

Approved for use through 11/30/2020 OMB 0651-0032

1.5, Patent and Trademark Office; U 5 DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, nc 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)

Titleof | MODULAR SWITCHGEAR SYSTEM AND POWER DISTRIBUTION FOR ELECTRIC
Invention | QILFIELD EQUIPMENT

As the below named inventor, | hereby declare that:

This declaration ot
is directed to: D The attached application, or

16/597,014

|_i_, United States apptication or PCT internaticnal application number

Qctober 9, 2019

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:

Petitionerfapplicant 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 submitied 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. Furthermere, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent {(see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Inventor: Jareﬁj Oehrlpg Date (Optional) : q IZ%/ 202\
Signature: _ﬂ’"\/nﬂri W

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 collegtion 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 ls govemned 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.0. Box 1450, Alexandria, VA 22313-1450,

If you need assistance in compleling the form, calf 1-860-PTO-9198 and selact option 2.
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PTO/AIAIO (06-12)

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 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)

Tite of | MODULAR SWITCHGEAR SYSTEM AND POWER DISTRIBUTION FOR ELECTRIC
Invention | OILFIELD EQUIPMENT

As the below named inventor, | hereby declare that:

This declaration _—
is directed to: D The attached application, or

[l] United States application or PCT international application number 16/597,014

filed on October 9, 2019

The above-identified application was made or authorized to be made by me.

| believe that | am the ariginal 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.5.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 pelition or an application. If this type of personal information is included in documents submitted lo the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application {unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Inventor: Lon RObi"S°}5' n(_) Date (Optional) : 27’50‘0" 202)
Signature: %/h%j’d'—-——s-

Ld

Note: An application data sheet {PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor.

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1 63 The information is required to gbtain 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 submitling the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require 1o complete this form and/or suggestions for reducing this burden, should be sent to the Chlef 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.0. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, calf 1-800-PTO-9199 and select oplion 2.
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Electronic Acknowledgement Receipt

EFS ID: 43896535
Application Number: 16597014
International Application Number:
Confirmation Number: 4687

Title of Invention:

MODULAR SWITCHGEAR SYSTEM AND POWER DISTRIBUTION FOR ELECTRIC
OILFIELD EQUIPMENT

First Named Inventor/Applicant Name:

Jared Oehring

Customer Number:

132858

Filer:

Taylor P. Evans/Stephanie McDonough

Filer Authorized By:

Taylor P. Evans

Attorney Docket Number: 047158.100048
Receipt Date: 29-SEP-2021
Filing Date: 09-0CT-2019
Time Stamp: 10:46:26

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B)ftes)/ Ml.l":l. 'Pages
Number Message Digest | Part/.zip| (ifappl.)
132271
s Modular-Switchgear-System-
! Oath or Declaration filed Declaration_BNH-as-filed.pdf ne 1
3cd9dc968e7afefdfebe4 11f0da7fd7fcb7e)
788
Warnings:
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Information:

111716

Modular-Switchgear-System-

2 Oath or Declaration filed . . no 1
! ! Declaration_JO-as-filed.pdf
428c81ae39ad43004ede6b66880a1145e74)
77e2b
Warnings:
Information:
111401
3 Oath or Declaration filed ModuIar—SW|tchgeaerystem— no 1
Declaration_LR-as-filed.pdf
20092ed9%fe6a857a9ffd9db317863332f951
Warnings:
Information:
Total Files Size (in bytes): 355388

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.
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Doc code: IDS

Dec 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 1.9%)

Application Number

16597014

Filing Date

2019-10-09

First Named Inventor

Jared OEHRING

Art Unit

3746

Examiner Name

Christopher S. BOBISH

Aftorney Docket Number

047158.100048

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 10648311 B2 P020-05-12 Dehring et al.
2 10415332 B2 P019-09-17 Morris et al.
3 10794165 B2 P020-10-06 Fischer et al.
4 ¥795830 B2 P010-09-14 Johnson
5 H788022 B2 P004-09-19 Sopko
6 5121705 A P000-09-19 Hoong
7 H035265 A PO00-03-07 Dister et al.
8 H798596 A 1998-08-25 | ordo

EFS Web 2.1.18
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

Application Number

16597014

Filing Date

2019-10-09

First Named Inventor

Jared OEHRING

Art Unit

3746

Examiner Name

Christopher S. BOBISH

Aftorney Docket Number

047158.100048

H334899

A 1994-08-02  [Bkybyk

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
e Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document ,
Figures Appear
1 20180363640 A1 P018-12-20 Kaijita et al.
2 20160006311 A1 P016-01-07 Li
3 0090072645 A1 P009-03-19 Quere

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 Code2j Code?| Date PR Passages or Relevant

Document .

Figures Appear
1
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 : . '
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS

Initials* | No

publisher, city and/or country where published.

Non-Final Office Action issued in US Application No. 16/871,928 mailed August 25, 2021
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Application Number 16597014

Filing Date 2019-10-09
INFORMATION DISCLOSURE First Named Inventor | Jared OEHRING
STATEMENT BY APPLICANT At Uni
.. nit 3746
( Not for submission under 37 CFR 1.9%)
Examiner Name Christopher S. BOBISH

Aftorney Docket Number 047158.100048

2 Non-Final Office Action issued in US Application No. 16/943,727 mailed August 3, 2021

3 Non-Final Office Action issued in US Application No. 14/881,525 mailed July 21, 2021

4 Non-Final Office Action issued in US Application No. 16/404,283 mailed July 21 2021

5 Notice of Allowance and Notice of Allowability issued in US Application No. 15/829,419 mailed July 26, 2021

MWOODBURY et al., "Electrical Design Considerations for Drilling Rigs," IEEE Transactions on Industry Applications,
Vol 1A-12, No. 4, July/August 1976, pp 421-431

If you wish to add additional non-patent literature document citation information please click the Add button| Add

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 901.04. 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.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible.  Applicant is to place a check mark here if
English language translation is attached.
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Application Number 16597014

Filing Date 2019-10-09
INFORMATION DISCLOSURE First Named Inventor | Jared OEHRING
STATEMENT BY APPLICANT At Uni
.. nit 3746
( Not for submission under 37 CFR 1.9%)
Examiner Name Christopher S. BOBISH

Aftorney Docket Number 047158.100048

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

X 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).

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

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 [Taylor P. Evans/ Date (YYYY-MM-DD) 2021-09-23

Name/Print Taylor P. Evans Registration Number 60506

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.5.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/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.5.C. 552) and the Privacy Act (5 U.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 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 1874, 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.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.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.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 violation of law or regulation.

LIBERTY EXHIBIT 1002, Page 28

EFS Web 2.1.18




Electronic Patent Application Fee Transmittal

Application Number: 16597014

Filing Date: 09-Oct-2019

MODULAR SWITCHGEAR SYSTEM AND POWER DISTRIBUTION FOR ELECTRIC

Title of Invention: OILFIELD EQUIPMENT

First Named Inventor/Applicant Name: Jared Oehring
Filer: Taylor P. Evans/Tina Fluharty
Attorney Docket Number: 047158.100048

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Sub-Total in

Description Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Miscellaneous:
SUBMISSION- INFORMATION DISCLOSURE STMT 1806 1 260 260
Total in USD ($) 260
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Electronic Acknowledgement Receipt

EFS ID: 43849678
Application Number: 16597014
International Application Number:
Confirmation Number: 4687

Title of Invention:

MODULAR SWITCHGEAR SYSTEM AND POWER DISTRIBUTION FOR ELECTRIC

OILFIELD EQUIPMENT

First Named Inventor/Applicant Name:

Jared Oehring

Customer Number:

132858

Filer:

Taylor P. Evans/Tina Fluharty

Filer Authorized By:

Taylor P. Evans

Attorney Docket Number: 047158.100048
Receipt Date: 23-SEP-2021
Filing Date: 09-0CT-2019
Time Stamp: 16:37:20

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $260

RAM confirmation Number E20219MG37444149
Deposit Account 501349

Authorized User

Tina Fluharty

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

37 CFR 1.21 {Miscellaneous fees and charges)
37 CFR 1.20 {Post Issuance fees)
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37 CFR 1.19 (Document supply fees)

37 CFR 1.17 (Patent application and reexamination processing fees)

37 CFR 1.16 {National application filing, search, and examination fees)

File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name ( y ) . . 9
Number Message Digest | Part/.zip| (ifappl.)
1035187
1 Information Disclosure Statement (IDS) 047158-100048-IDS.pdlf no 5
Form (SB08)
1d9bd9097 1f1ed 15ec49efb662bad1b4b60)
745ce
Warnings:
Information:
8603965
2 Non Patent Literature 047158-NOAllow.pdf no 10
ce670960432101d4f6ccd7521¢7250aacafe|
Warnings:
Information:
3773826
3 Non Patent Literature 047158-0OA1.pdf no 6
c7bd7bcdedf316fcb304b6049510ec7d0b9)
Warnings:
Information:
5581085
4 Non Patent Literature 047158-0OA2.pdf no 9
31ef72a73318b75089d210480a144136067
Warnings:
Information:
9262178
5 Non Patent Literature 047158-0OA3.pdf no 13
5729c835226e4108cfSdcae571878c353859
Warnings:
Information:
4845122
6 Non Patent Literature 047158-0OA4.pdf no 8
07ac294e7b973e6244cac95950537b5c994]
aB665
Warnings:
Information:
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1514903

7 Non Patent Literature Woodbury.pdf no 1
5d7d029bdc016d8f60d0cSbd6b9911df3fel
7c0c7
Warnings:
Information:
38244
8 Fee Worksheet (SB06) fee-info.pdf no 2
053ef9152f52802e7d03248d 14124079525
5659
Warnings:
Information:
Total Files Size (in bytes): 34654510

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.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
132858 7590 08/20/2021
Hogan Lovells US LLP BOBISH, CHRISTOPHER §
609 Main Street
Suite 4200 | ART UNIT PAPER NUMBER |
Houston, TX 77002 3746
DATE MAILED: 08/20/2021
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. | CONFIRMATION NO.
16/597,014 10/09/2019 Jared Oehring 047158.100048 4687

TITLE OF INVENTION: MODULAR SWITCHGEAR SYSTEM AND POWER DISTRIBUTION FOR ELECTRIC OILFIELD EQUIPMENT

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 11/22/2021

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

132858 7590 08/20/2021 Certificate of Mailing or Transmission

Hogan Lovells US LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
. States Postal Service with sufficient postage for first class mail in an envelope
609 Main Street addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Suite 4200 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
Houston. TX 77002 (Typed or printed name)
(Signature)
(Date)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

16/597.014 10/09/2019 Jared Oehring 047158.100048 4687

TITLE OF INVENTION: MODULAR SWITCHGEAR SYSTEM AND POWER DISTRIBUTION FOR ELECTRIC OILFIELD EQUIPMENT

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 1172272021
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
BOBISH, CHRISTOPHER S 3746 417-271000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys

or agents OR, alternatively, 1
(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

M| Change of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individuat [ Corporation or other private group entity (] Government

4a. Fees submitted: [ Missue Fee [Jpublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29
M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/597,014 10/09/2019 Jared Oehring 047158.100048 4687
| EXAMINER |
132858 7590 08/20/2021
Hogan Lovells US LLP BOBISH, CHRISTOPHER §
609 Main Street
Suite 4200 | ART UNIT PAPER NUMBER |
Houston, TX 77002 3746

DATE MAILED: 08/20/2021

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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IApplication No. [Applicant(s)

. .. 16/597,014 Tared Oehring
Notice Requiring Inventor’s

Oath or Declaration Examiner [Art Unit
IBOBISH, CHRISTOPHER S 3746

This notice is an attachment to the Notice of Allowability (PTOL-37), or the Notice of Allowability For A Design
Application (PTOL-37D).

An inventor’s oath or declaration in compliance with 37 CFR 1.63 or 1.64 executed by or with respect to each
inventor has not yet been submitted.

An oath or declaration in compliance with 37 CFR 1.63, or a substitute statement in compliance with 37 CFR 1.64,
executed by or with respect to each inventor (for any inventor for which a compliant oath, declaration, or substitute
statement has not yet been submitted) MUST be filed _no later than the date on which the issue fee is paid. See 35
U.S.C. 115(f). Failure to timely comply will result in ABANDONMENT of this application.

A properly executed inventor’s oath to declaration has not been received for the following inventor(s):

If applicant previously filed one or more oaths, declarations, or substitute statements, applicant may have received
an informational notice regarding deficiencies therein.

The following deficiencies are noted:

INFORMAL ACTION PROBLEMS
* A properly executed inventor's oath or declaration has not been received for the following inventor(s): Jared
Oehring, Brandon N. Hinderliter, and Lon Robinson.
Applicant may submit the inventot's oath or declaration at any time before the Notice of Allowance and Fee(s)
Due, PTOL-85, is mailed.

Questions relating to this Notice should be directed to the Application Assistance Unit at 571-272-4200.

U.S. Patent and Trademark Office
PTO-2306 (01-13) Notice Requiring Inventor’s Oath or Declaration
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. 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 30 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, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. 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.

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.

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

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

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

5. A record related to an International Application filed under the Patent Cooperation Treaty in this 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.

6. 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)).

7. Arecord 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.

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

9. A record fromythis syste?m of recorlcjlls) may be discII)(I))sed, as a Irjoutinepuse, to ap%%%ﬁf\égléw}?ligclaﬁagwpage 38
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Application No. Applicant(s)
; . 16/597,014 Oehring et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
CHRISTOPHER S BOBISH 3746 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.} This communication is responsive to response filed 08/03/2021.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 17-20 and 22-27 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) LJAll b) (J Some* ¢) [J None of the:
1. [J Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).
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attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.
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Search Notes 16/5697,014 Oehring et al.
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CHRISTOPHER S BOBISH 3746
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Symbol Date Examiner
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EAST Search History

EAST Search History (Prior Art)

Ref Hits' Search Query . DBs  Default Plurals  Time

. Operator - Stamp

L1 :0 :pump same motor same ((variable adj US-PGPUB; OR ON 2021/08/14
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Receipt date:

Doc code: 1DS
Doc descrigtion: Information Disclosure Statement (1DS) Flied

0g/08/2021

16/597,014 - GAU: 3748

PTOISE/08R (02-18)

Approved for use through 11/30/2020. OMB 0851-0031
U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1685, no persons are required 1o respond to a collection of information unless i contains g valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.88)

Application Number

18597014

Filing Date

2048-10-00

First Named Inventor

Jared OEHRING

Art Unit

3746

Examiner Name

Christopher S, BOBISH

Attorney Docket Number

047158.100048

U.8.PATENTS
Examineri Cile ) Kind . Name of Patentee or Applicant Pages,Coiun?;‘ws,Ln}es‘where
. Patent Number | issue Dale . Relevant Passages or Relevant
initial No Code? of cited Document . i
Figures Appeai

1 5850726 A 1899-08-14 Roberts

2 8087310 A 2000-05-01 Harrali et al.

3 5114238 A 1982-05-18 Allen

if you wish to add additional LS. Patent citgtion information please click the Add bution.

U.S.PATENT APPLICATION PUBLICATIONS

Examineri .. FPublication Kind | Publication Name of Patentee or Applicant Pages,Columng, Lines where
. Cite No . Relevant Passages or Relevant
initial MNumber Codel| Date of cited Document ) N
Figures Appear
1 20190040727 Al 2019-02-07 Qetring et al.
2 20110110793 A1 2011-05-12 Leugemores et al.,
3 201700963888 At 2017-04-06 Blanckaert et al.
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Receipt date: 06/08/2021 16/597,014 ~ GAU: 3746
Application Number 16597014
Filing Date 2019-10-02
INFORMATION DISCLOSURE First Named Inventor | Jared OEHRING
STATEMENT BY APPLICANT o Unh P
P
{ Not for submission under 37 CFR 1.98}
Examiner Name Christopher S. BOBISH
Attorney Docket Number 047158.100048
4 20120150455 At 2012-06-14 Franklin et al.
5 20180313677 At 2018-11-014 Warren et al.
& 20080257449 Al 2008-10-23 Weinstein et al.
7 20150147184 Al 2015-05-28 Foote
a8 20180181830 Al 2018-06-28 Lunaruka et al,
9 20120063838 Ad 2012-03-15 Baxter et al.
10 20170204852 At 2017-07-20 Barnett
11 20180145251 At 2018-05-16 Johnson
12 20190128104 At 2018-05-02 Graham et al.
13 20190257462 At 2019-08-22 Rogers
14 20060108141 Al 2006-05-25 Huang
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Receipt date:

0g/08/2021

16/597,014 - GAU: 3748

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.98}

Application Number

16507014

Filing Date

2019-10-09

First Named inventor

Jared OEHRING

Art Unit

3746

Examiner Name

Christopher S. BOBISH

Attorney Docket Number

047158100048

15 20150233530 At 2015-08-20 Sandidge

18 201100861268 At 2011-04-07 Ochoa et al.
17 20080164023 At 2008-07-10 Dykstra et al.
18 20050201197 Al 2005-08-15 Dueli et al.

1% 20010000898 Al 2001-05-10 Grimiand et al.

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

FOREIGN PATENT DOCUMENTS

publisher, city and/or country where published,

Name of Patentee ar RPages,Columns, Lines
Examineri Cile | Foreign Document Country Kind | Publication Applicant o:f cited where Relevant T5
initial* No | Number Code?| Coded| Date PP Passages or Relevant
Document ) >
Figures Appear
’ 112196508 CN A 20710108 Ehma Nat. Petroleum Eln?lish-language m
Corp, abstract
o 164117308 CN A 2014-10-28 Eanygiﬁ Hisense Paint -Elngli.s?j—language u
Chemical Plant abstract
if you wish to add additional Foreign Patent Document citation information please dlick the Add button
NON-PATENT LITERATURE DOCUMENTS
. . include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Exaniner| Cite ", . . . , ' i
mitiaic® | No {(book, magazine, journal, serial, symposium, catalog, elc), date, pages(s), volume-issue number(s}, TS
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Receipt date: 06/08/2021 16/597,014 - GAU: 3748
Application Number 16597014
Filing Date 2019-10-02
INFORMATION DISCLOSURE First Named Inventor | Jared OEHRING
STATEMENT BY APPLICANT —— "
P
{ Not for submission under 37 CFR 1.98}
Examiner Name Christopher S. BOBISH
Attorney Docket Number 047158.100048
1 international Search Report and VWritten Opinion mailed in PCT/AISZ0/87526 mailed May 6, 2021 ﬂ
2 international Search Report and Written Opinion mailed in PCT/AUS20/67608 malled March 30, 2021 u
3 international Search Report and VWritten Opinion mailed in PCT/AJS20/67523 mailed March 19, 2021 i:}
4 international Search Report and VWritten Opinion mailed in PCT/US20/67148 mailed March 28, 2021 E}
5 international Search Report and Written Opinion mailed in PCT/AUS20/67523 malled March 22, 2021 ﬂ
8 international Search Report and Written Opinion mailed in PCT/AUSZ2020/068543 mailed May 11, 2021 u
if you wish to add additional non-patent literature document citation information please click the Add bution
EXAMINER SIGNATURE
Examiner Signature | /CHRISTOPHER S BORISH/ Date Considered Na/14/2021
EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 808, Draw line through a
citation if not in conformance and not considered. Include copy of this form with nexd communication to applicant.
1 Bee Kind Codes of USPTO Patent Documents at wow ¥ or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard 87.3). 3 For Japaness palent documents, the indication of the year of the reign of the Emperor must pracede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPC Standard 8T.16 if possible. ° Applicant is o place a check mark here if
English languages transiation is attached.
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Receipt date: 06/08/2021 16/597,014 ~ GAU: 3746
Application Number 16597014

Filing Date 2019-10-02

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.98}

First Named Inventor | Jared OEHRING
Art Unit 3746
Examiner Name Christopher S. BOBISH

Attorney Docket Number 047158.100048

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
B 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{a)(1).

OR

That no item of information contained in the information disclosure statement was ciled in a communication from a
foreign patent office in a counterpart foreign application, and, 1o the knowledge of the person signing the certification
after making reasonable inguiry, no tem of information contained in the information disclosure statement was Known to

[ 1 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 1.87(e}(2).

B Ses attached certification statement.
5 The fee set forth in 37 CFR 1.17 {p) has been submitted herewith.

[ 1 A cerlification statement is not submitted herewith.

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

Signature {Taylor P. Evans/ Date (YYVYY-MM-DD) 2021-08-08
Name/Print Taylor P. Evans Reqistration Number 80508

This collection of information is required by 37 CFR 1.897 and 1.98. The information is required to oblain 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.8.C. 122 and 37 CFR
1.14. This collection is estimated 1o fake 1 hour {o complete, including gathering, preparing and submitting the compieted
application form to the USFTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require 1o complete this form and/or suggestions for reducing this burden, should be sent o 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& 223131450,
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Receipt date: 06/08/2021 16/597,014 - GAU: 3748

Privacy Act Statement

The Privacy Act of 1874 (P.L. 83-579) requires that you be given certain information in connection with your submission of the
attached form related {0 a patent application or patent. Accordingly, pursuant io the requiremenis of the Acl, please be advised
that: (1) the general authority for the collection of this information is 35 U.8.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 {o
pracess and/or examine your submission related 1o 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 foliowing routine uses:

1.

The information on this form will be treated confidentiaily to the exdent allowed under the Freedom of Information Act
(5 U.B.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed {o the
Department of Justice 1o 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 10 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 routing use, to a Member of Congress submiting a
request involving an individual, o whom the record pertains, when the individual has requesied assistance from the
Member with respect io the subject matier of the record.

A record in this system of records may be disclosed, as a routing use, to a contractor of the Agency having need for
the information in order {o perform a contract. Recipients of information shall be required fo comply with the
reguirements of the Privacy Act of 1874, as amended, pursuantto 5 U.S.C. 552a(m}.

A record related to an International Application filed under the Patent Cooperation Treatly in this system of records
may be disclosed, as a routing use, io the International Bureau of the World Intellectual Property Organization, pursuant
1o the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routing use, to ancther 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, {o 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 U1.3.C. 2804 and
2808, 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 o make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, 1o the public afier either publication of
the application pursuant to 35 U.8.C. 122(b) orissuance 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, 1o the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which applicalion 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, o a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a viclation or potential violation of taw or regulation.
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Receipt date:

Doc code: IDS

03/08/2021

Dec description: Information Disclosure Statement (IDS) Filed

16/597,014 - GAU: 3748

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 16598014

Filing Date

2019-10-09

First Named Inventor |Pared OEHRING

Art Unit

3746

Examiner Name

Christopher S. BOBISH

Aftorney Docket Number 047158.100048

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 0506333 B2 P016-11-29 Castillo et al.
2 3878884 1975-04-22 Raleigh
3 0062545 B2 P015-06-23 Roberts et al.
4 H439066 1995-08-08 Gipson
5 10221639 B2 P019-03-05 Romer et al.
6 10408030 B2 P019-09-10 Dehring et al.
7 10408031 B2 P019-09-10 Dehring et al.
8 F985750 B1 P006-01-10 Vicknair et al.
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Receipt date: 03/08/2021 16/597,014 - GAU: 3748

Application Number 16598014
Filing Date 2019-10-09
INFORMATION DISCLOSURE First Named Inventor | Jared OEHRING
STATEMENT BY APPLICANT | ——— o
( Not for submission under 37 CFR 1.99)
Examiner Name Christopher S. BOBISH
Aftorney Docket Number 047158.100048
9 10740730 B2 P020-08-11 JAltamirano et al.
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
- Cite No : Relevant Passages or Relevant
Initial Number Code| Date of cited Document )
Figures Appear
1 0160326853 A1 P016-11-10 Fred et al.
2 0190249527 A1 P019-08-15 Kraynek
3 0170082033 A1 P017-03-23 MVu et al.
4 0170370639 A1 P017-12-28 Barden et al.
5 0180312738 A1 P018-11-01 Rutsch et al.
6 20180181830 A1 P018-06-28 | aharuka et al.
7 0170212535 A1 PO17-07-27 Shelman et al.
8 20180298731 A1 P018-10-18 Bishop
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Receipt date: 03/08/2021 16/597,014 ~ GAU: 3746
Application Number 16598014
Filing Date 2019-10-09
INFORMATION DISCLOSURE First Named Inventor | Jared OEHRING
STATEMENT BY APPLICANT | ——— o
( Not for submission under 37 CFR 1.99)
Examiner Name Christopher S. BOBISH
Aftorney Docket Number 047158.100048
9 20110110793 A1 P011-05-11 | eugemors et al.
10 20190154020 A1 P019-05-23 Glass
11 0080277120 A1 P008-11-13 Hickie
12 0180090914 A1 P018-03-29 Johnson et al.
13 0180259080 A1 P018-09-13 Pale et al.
14 20180284817 A1 P018-10-04 Cook et al.
15 20130284455 A1 P013-10-31 Kajaria et al.
16 0180266217 A1 P018-09-18 Funkhauser 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 Code2j Code?| Date PP Passages or Relevant
Document .
Figures Appear
1 |po18044307 o A1 | 20180308 |[VOution Well Services,
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Receipt date: 03/08/2021 16/597,014 ~ GAU: 3746
Application Number 16598014
Filing Date 2019-10-09
INFORMATION DISCLOSURE First Named Inventor | Jared OEHRING
STATEMENT BY APPLICANT ———— >
( Not for submission under 37 CFR 1.99)
Examiner Name Christopher S. BOBISH
Aftorney Docket Number 047158.100048
2 P018213925 wo A1 2018-11-29  |Rouse Industries Inc.
5J PETROLEUM English-language
3 [104196613 CN A 2014-12-10 MACHINERY COLTD abstract
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 . . '
. (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 Moirris et al, 62/526,869; Hydralion-Blender Transport and Electric Power Distribution for Fractuning Operation; 28
June 2018; USPTO; see entire document
2 Final Office Action mailed February 4, 2021 in US 16/597,014
3 International Search Report and Written Opinion mailed February 4, 2021 in PCT/US20/59834
4 International Search Report and Written Opinion mailed February 2, 2021 in PCT/US20/58906
5 International Search Report and Written Opinion mailed February 3, 2021 in PCT/US20/58899
6 Non-Final Office Action mailed January 29, 2021 in US 16/564,185
7 Final Office Action mailed January 21, 2021 in US 16/458,696
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Receipt date: 03/08/2021 16/597,014 - GAU: 3748

Application Number 16598014

Filing Date 2019-10-09
INFORMATION DISCLOSURE First Named Inventor | Jared OEHRING
STATEMENT BY APPLICANT Art Unit 3745
( Not for submission under 37 CFR 1.99)

Examiner Name Christopher S. BOBISH

Aftorney Docket Number 047158.100048

8 Final Office Action mailed January 11, 2021 in US 16/404,283

9 Non-Final Office Action mailed January 4, 2021 in US 16/522,043

10 |International Search Report and Written Opinion mailed December 14, 2020 in PCT/US2020/53980

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE

Date Considered 08/14/2021

Examiner Signature || ;cppigToprEr & BOBISH/

*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 901.04. 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.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. * Applicant is to place a check mark here if
English language translation is attached.
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Receipt date: 03/08/2021 16/597,014 - GAU: 3748

Application Number 16598014
Filing Date 2019-10-09
INFORMATION DISCLOSURE First Named Inventor | Jared OEHRING
STATEMENT BY APPLICANT Art Unit 3745
( Not for submission under 37 CFR 1.99)
Examiner Name Christopher S. BOBISH
Aftorney Docket Number 047158.100048

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
X 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).

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

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 [Taylor P. Evans/ Date (YYYY-MM-DD) 2021-03-08
Name/Print Taylor P. Evans Registration Number 60506

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.5.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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Receipt date: 03/08/2021 16/597,014 - GAU: 3748

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.5.C. 552) and the Privacy Act (5 U.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 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.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.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(¢)).

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 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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EAST Search History

EAST Search History (Prior Art)

Ref Hits Search Query DBs . Default Plurals Time Stamp
; : : . Operator | 5 5

2 21,201 E21B43/26.cpc. US-PGPUB; 'OR ON  2021/08/14
. {USPAT; USOCR; 22:02

L3 479  L2and (fracking or fracturing) ~ US-PGPUB; ~ OR ON  2021/08/14
- with trailer 'USPAT; USOCR; - 122:02
| FPRS : 1 |

14 183 L3 and ((variable adj frequency US-PGPUB; OR ON  2021/08/14
? -adj drive) or VFD) .USPAT; USOCR; : :22:02
5 'FPRS : % s

L5 47  L3and ((variable adj frequency US-PGPUB;  OR ON  2021/08/14
? ? -adj drive) or VFD) and 'USPAT; USOCR; 122:03
- switchgear 'FPRS : ; ;

L6 2,555 HO02B1/20.cpc. US-PGPUB; OR ON  2021/08/14
'USPAT; USOCR; - 122:03

w1 L6 and (fracking or fracturing)  US-PGPUB; 'OR ON  2021/08/14
? ? - with trailer 'USPAT; USOCR; 122:04
% FPRS : ? |

L8 9  L6and (fracking or fracturing) ~ US-PGPUB; ~ OR ON  2021/08/14
i % .USPAT; USOCR; : :22:04
FPRS f : |

L9 4,670 F04B15/02.cpc. 'US-PGPUB; ‘OR ON 12021/08/14
'USPAT; USOCR; 122:04
'FPRS f ? :

L10 205  L9and (fracking or fracturing) ~ US-PGPUB; ~ OR ON  2021/08/14
e | 'USPAT; USOCR; - 22:04
FPRS f ? f

L11 88 L9 and (fracking or fracturing)  US-PGPUB; OR ON  2021/08/14
: ‘and (trailer or flatbed or skid) ~ USPAT; USOCR; - 122:05

8/14/2021 10:05:23 PM
C:\Users\cbobish\Documents\EAST\Workspaces\ReciprocatingCompressor(IntegralValveDamper).wsp
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Receipt date:

Doc code: IDS

03/08/2021

Dec description: Information Disclosure Statement (IDS) Filed

16/597,014 - GAU: 3748

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 16598014

Filing Date

2019-10-09

First Named Inventor |Pared OEHRING

Art Unit

3746

Examiner Name

Christopher S. BOBISH

Aftorney Docket Number 047158.100048

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 0506333 B2 P016-11-29 Castillo et al.
2 3878884 1975-04-22 Raleigh
3 0062545 B2 P015-06-23 Roberts et al.
4 H439066 1995-08-08 Gipson
5 10221639 B2 P019-03-05 Romer et al.
6 10408030 B2 P019-09-10 Dehring et al.
7 10408031 B2 P019-09-10 Dehring et al.
8 F985750 B1 P006-01-10 Vicknair et al.
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Receipt date: 03/08/2021 16/597,014 - GAU: 3748

Application Number 16598014
Filing Date 2019-10-09
INFORMATION DISCLOSURE First Named Inventor | Jared OEHRING
STATEMENT BY APPLICANT | ——— o
( Not for submission under 37 CFR 1.99)
Examiner Name Christopher S. BOBISH
Aftorney Docket Number 047158.100048
9 10740730 B2 P020-08-11 JAltamirano et al.
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
- Cite No : Relevant Passages or Relevant
Initial Number Code| Date of cited Document )
Figures Appear
1 0160326853 A1 P016-11-10 Fred et al.
2 0190249527 A1 P019-08-15 Kraynek
3 0170082033 A1 P017-03-23 MVu et al.
4 0170370639 A1 P017-12-28 Barden et al.
5 0180312738 A1 P018-11-01 Rutsch et al.
6 20180181830 A1 P018-06-28 | aharuka et al.
7 0170212535 A1 PO17-07-27 Shelman et al.
8 20180298731 A1 P018-10-18 Bishop
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Receipt date: 03/08/2021 16/597,014 ~ GAU: 3746
Application Number 16598014
Filing Date 2019-10-09
INFORMATION DISCLOSURE First Named Inventor | Jared OEHRING
STATEMENT BY APPLICANT | ——— o
( Not for submission under 37 CFR 1.99)
Examiner Name Christopher S. BOBISH
Aftorney Docket Number 047158.100048
9 20110110793 A1 P011-05-11 | eugemors et al.
10 20190154020 A1 P019-05-23 Glass
11 0080277120 A1 P008-11-13 Hickie
12 0180090914 A1 P018-03-29 Johnson et al.
13 0180259080 A1 P018-09-13 Pale et al.
14 20180284817 A1 P018-10-04 Cook et al.
15 20130284455 A1 P013-10-31 Kajaria et al.
16 0180266217 A1 P018-09-18 Funkhauser 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 Code2j Code?| Date PP Passages or Relevant
Document .
Figures Appear
1 |po18044307 o A1 | 20180308 |[VOution Well Services,
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Receipt date: 03/08/2021 16/597,014 ~ GAU: 3746
Application Number 16598014
Filing Date 2019-10-09
INFORMATION DISCLOSURE First Named Inventor | Jared OEHRING
STATEMENT BY APPLICANT ———— >
( Not for submission under 37 CFR 1.99)
Examiner Name Christopher S. BOBISH
Aftorney Docket Number 047158.100048
2 P018213925 wo A1 2018-11-29  |Rouse Industries Inc.
5J PETROLEUM English-language
3 [104196613 CN A 2014-12-10 MACHINERY COLTD abstract
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 . . '
. (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 Moirris et al, 62/526,869; Hydralion-Blender Transport and Electric Power Distribution for Fractuning Operation; 28
June 2018; USPTO; see entire document
2 Final Office Action mailed February 4, 2021 in US 16/597,014
3 International Search Report and Written Opinion mailed February 4, 2021 in PCT/US20/59834
4 International Search Report and Written Opinion mailed February 2, 2021 in PCT/US20/58906
5 International Search Report and Written Opinion mailed February 3, 2021 in PCT/US20/58899
6 Non-Final Office Action mailed January 29, 2021 in US 16/564,185
7 Final Office Action mailed January 21, 2021 in US 16/458,696
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Receipt date: 03/08/2021 16/597,014 - GAU: 3748

Application Number 16598014

Filing Date 2019-10-09
INFORMATION DISCLOSURE First Named Inventor | Jared OEHRING
STATEMENT BY APPLICANT Art Unit 3745
( Not for submission under 37 CFR 1.99)

Examiner Name Christopher S. BOBISH

Aftorney Docket Number 047158.100048

8 Final Office Action mailed January 11, 2021 in US 16/404,283

9 Non-Final Office Action mailed January 4, 2021 in US 16/522,043

10 |International Search Report and Written Opinion mailed December 14, 2020 in PCT/US2020/53980

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE

Examiner Signature /CHRISTOPHER 2 ROBISH/ Date Considered OR/14/2021

*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 901.04. 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.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. * Applicant is to place a check mark here if
English language translation is attached.
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Receipt date: 03/08/2021 16/597,014 - GAU: 3748

Application Number 16598014
Filing Date 2019-10-09
INFORMATION DISCLOSURE First Named Inventor | Jared OEHRING
STATEMENT BY APPLICANT Art Unit 3745
( Not for submission under 37 CFR 1.99)
Examiner Name Christopher S. BOBISH
Aftorney Docket Number 047158.100048

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
X 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).

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

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 [Taylor P. Evans/ Date (YYYY-MM-DD) 2021-03-08
Name/Print Taylor P. Evans Registration Number 60506

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.5.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.

EFS Web 2.1.18 LIBERTY EXHIBIT 1002, Page 66
ALIL REFERENCES CONSIDERED EXCEDT WHERE LINED THROUGH. /C.8.B/



Receipt date: 03/08/2021 16/597,014 - GAU: 3748

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.5.C. 552) and the Privacy Act (5 U.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 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.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.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(¢)).

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 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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Doc code: RCEX PTO/SB/30EFS (02-18)

Doc description: Request for Continued Examination (RCE) 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 inforrnation unless it contains a valid OMB control number.

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL
(Submitted Only via EFS-Web)

Application | | 07614 Filing | b419.10-00 Docket Number | 1,155 100048 At | brae
Number Date (if applicable) Unit

First Named Jared Oehring Examiner Bobish, Christopher S.

Inventor Name

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8,
1995, or to any design applicaticn. The Instruction Sheet for this form is located at WWW.USPTO.GOV

SUBMISSION REQUIRED UNDER 37 CFR 1.114

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the crder
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s)
entered, applicant must request non-entry of such amendment(s).

|:| Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a
submission even if this box is not checked.

[ ] Consider the arguments in the Appeal Brief or Reply Brief previously filed on

[ ] Other

[X] Enclosed

<] Amendment/Reply
|:| Information Disclosure Statement (IDS)

|:| Affidavit(s)/ Declaration(s)

[X] Other

[Three Month Extension of Time

MISCELLANEOUS

|:| Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months
{Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17{i) required)

[ ] Other

FEES

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.
|Z| The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to
Deposit Account No F01349

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

X Patent Practitioner Signature

Applicant Signature
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Doc code: RCEX
Doc description: Request for Continued Examination (RCE) Approved for use through 11/30/2020. OMB 0651-0031

PTO/SB/30EFS (02-18)

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 inforrnation unless it contains a valid OMB control number.

Signature of Registered U.S. Patent Practitioner

Signature

Joe Grdinovac/

Date (YYYY-MM-DD) EO21—08—O3 I

Name

oe Grdinovac

Registration Number F2224

This collection of information is required by 37 CFR 1.114. 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.8.C. 122 and 37 CFR 1.11 and 1.14. This collection is
estimated to take 12 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.

If you need assistance in completing the form, call 1-800-PT0O-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 353 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.5.C. 552) and the Privacy Act (5 U.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.

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.S5.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 35 U.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 violation of law or regulation.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: §
Oehring § Attorney Docket No.: 047158.100048
§
Serial No.: 16/597,014 § Confirmation No. : 4687
§
Filed: October 9, 2019 § Art Unit: 3746
§
MODULAR SWITCHGEAR SYSTEM § Examiner: Bobish, Christopher S.
AND POWER DISTRIBUTION FOR §
ELECTRIC OILFIELD EQUIPMENT §
Mail Stop AF
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
AMENDMENT

Dear Sir/Madam:

In response to the Final Office Action mailed February 4, 2021, Applicant hereby
requests reconsideration of the above-referenced Application for patent, and reconsideration of
the rejections in view of the amendments and the following arguments. Applicant hereby
authorizes the Commissioner to charge any fees necessary for continued prosecution of this

Application to Hogan Lovells US LLP’s Deposit Account Number 501349.
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Application Serial No.: 16/597,014
Atty. Docket No.: 047158.100048

AMENDMENTS TO THE CLAIMS

The following listing of claims replaces all prior versions and listing of claims in the

application.

Listing of claims:

1.-16. (Cancelled)

17.  (Currently Amended) A hydraulic fracturing system for fracturing a subterranean
formation, comprising:
an electric powered pump coupled to a well associated with the subterranean formation

and powered by at least one electric motor, the electric powered pump configured to pump fluid

into a wellbore associated with the well-at-ahiehpressure—so-thatthefluidpasses—from—the

a variable frequency drive (VFD) connected to the at least one electric motor to control
the speed of the at least one electric motor;

a transformer for conditioning power to the electric powered pump, the power being
received from at least one generator at a voltage higher than an operating voltage of the electric
pump; and

a switchgear, receiving power from at least one generator, configured to distribute power
to a plurality of pieces of wellsite equipment, the switchgear having a common load sharing bus
and front aligned, shielded cable connections, the switchgear being positioned within an
enclosure;

wherein the electric powered pump, the VFD. the switchgear, and the transformer are

mounted on a common support structure and a single cable couples the switchgear to the

transformer.

18. (Currently Amended) The system of claim 17, wherein the common load sharing

bus is configured to synchronize three-phase power of a similar voltage and frequency from
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different sources, the switchgear evenly distributing an electrical load between the glectric

powered pump plurabity-of-electriepumps and the at least one generator.

19, (Previously Presented) The system of claim 17, wherein the common load
sharing bus is configured to 1solate the electric powered pump, the at least one generator, and the

switchgear.

20.  (Currently Amended) The system of claim 17, wherein the electric powered
pump, the VFD, and the transformer are mounted on [[a]] the common support structure and a

second single cable couples the switchgear to the common support structure.

21.  (Cancelled)

22, (New) The system of claim 17, further comprising:

a cooling system providing a cooling fluid to the VFD via one or more headers.

23.  (New) The system of claim 17, wherein the switchgear comprises:
integrated core units configured to operate in a connected position, an open position, or a

grounded position.

24.  (New) The system of claim 23, wherein the switchgear further comprises:
an isolating ground switch, enclosed within a tank arranged proximate the common load
sharing bus; and

cable connections for coupling to the switchgear.

25.  (New) The system of claim 17, wherein the common support structure is at least

one of a trailer, a skid, a pad, a truck bed, or a combination thereof.

26.  (New) The system of claim 17, further comprising:
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cable trays positioned below a walking surface of the common support structure,
the cable trays being covered by a hinged cover that pivots to provide access to one or more

cable trays.

27.  (New) The system of claim 17, further comprising:
a human machine interface, positioned proximate the VFD; and

a platform cover at least partially covering the humane machine interface and VFD.
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Atty. Docket No.: 047158.100048

REMARKS

This amendment is in response to the Final Office Action mailed February 4, 2021.
Claims 1-14 and 16-21 were pending with claims 1, 9, and 17 being independent. Claims 1-14
and 16-20 stand rejected. Claim 18 is rejected under 35 U.S.C. § 112(b) as allegedly indefinite.
Specifically, claims 1,2, 5, 6, 9, 12, 13, and 16 are rejected under 35 U.S.C. § 103 as allegedly
unpatentable over Morris et al. (U.S. Patent Publication No. 2019/0203572; hereinafter
“Morris”) and Broussard et al. (U.S. Patent Publication No. 2016/0032703; hereinafter
“Broussard”). Claims 3, 4, 10 and 11 stand rejected under 35 U.S.C. § 103 as allegedly
unpatentable over Morris, Broussard, and Mori et al. (U.S. Patent No. 7,835,140; hereinafter
“Mori”). Claims 8 and 15 stand rejected under 35 U.S.C. § 103 as allegedly unpatentable over
Morris, Broussard, and Symchuk (U.S. Patent No. 9,932,799; hereinafter “Symchuk™). Claims 7
and 14 stand rejected under 35 U.S.C. § 103 as allegedly unpatentable over Morris, Broussard,
and Oehring et al. (U.S. Patent Publication No. 2016/0105022; hereinafter “Oehring”). Claims
17, 18, and 20 stand rejected under 35 U.S.C. § 103 as allegedly unpatentable over Morris,
Benussi et al. (U.S. Patent Publication No. 2020/0194976; hereinafter “Benussi”), and Johnson et
al. (U.S. Patent Publication No. 2018/0090914; hereinafter “Johnson”). Claim 19 stands rejected
under 35 U.S.C. § 103 as allegedly unpatentable over Morris, Broussard, Benussi, and Mori.
Applicant respectfully disagrees and traverses these rejections.

Claim 21 is indicated as including allowable subject matter.

By the present response, claims 17, 18, and 20 are amended, without prejudice, claim 21
is cancelled, and claims 22-27 are new. No new matter is added and support may be found in the
specification. Upon entry of the amendments, Claims 17-20 and 22-27 will remain pending.
Applicant respectfully requests reconsideration and allowance of the pending claims.

L Allowable Subject Matter

Claim 21 1is indicated as including allowable subject matter. Applicant thanks the
Examiner for the indication of allowable subject matter.

II. Claim 18 is Definite

The Office Action rejects claim 18 under 35 U.S.C. § 112(b) as allegedly indefinite.

While Applicant does not necessarily agree with the rejection, in order to advance prosecution,
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Applicant has amended claim 18 as presented above. Applicant respectfully requests entry of the
amendments and withdrawal of the rejection.

oI, Claims1,2,5,6,9,12,13, and 16 are Patentable over Morris and Broussard

The Office Action rejects claims 1, 2, 5, 6, 9, 12, 13, and 16 under 35 U.S.C. § 103 as
allegedly unpatentable over Morris and Broussard. While Applicant disagrees with the rejection,
in order to advance prosecution, claims 1, 2, 5, 6, 9, 12, 13, and 16 have been cancelled, as
presented above. Accordingly, Applicant respectfully requests withdrawal of the rejection as
moot.

IV. Claims 3, 4, 10, and 11 are Patentable over Morris, Broussard, and Mori

The Office Action rejects claims 3, 4, 10, and 11 as allegedly unpatentable over Morris,
Broussard, and Mori. While Applicant disagrees with the rejection, in order to advance
prosecution, claims 3, 4, 10, and 11 have been cancelled, as presented above. Accordingly,
Applicant respectfully requests withdrawal of the rejection as moot..

V. Claims 8 and 15 are Patentable over Morris, Broussard, and Symchuk

The Office Action rejects claims 8 and 15 as allegedly unpatentable over Morris,
Broussard, and Symchuk. While Applicant disagrees with the rejection, in order to advance
prosecution, claims 8 and 15 have been cancelled, as presented above. Accordingly, Applicant
respectfully requests withdrawal of the rejection as moot..

VL Claims 7 and 14 are Patentable over Morris, Broussard, and Oehring

The Office Action rejects claims 7 and 14 as allegedly unpatentable over Morris,
Broussard, and Oehring. While Applicant disagrees with the rejection, in order to advance
prosecution, claims 7 and 14 have been cancelled, as presented above. Accordingly, Applicant
respectfully requests withdrawal of the rejection as moot..

VII. Claims 17, 18, and 20 are Patentable over Morris, Benussi, and Johnson

The Office Action rejects claims 17, 18, and 20 under 35 U.S.C. § 103 as allegedly
unpatentable over Morris, Broussard, and Benussi. Applicant respectfully disagrees and
traverses this rejection.

As presented above, Applicant has incorporated the features of claim 21, which has been

indicated as including allowable subject matter. Accordingly, Applicant respectfully asserts that
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claim 17 is allowable in view of the cited references and respectfully requests withdrawal of the
rejections. Moreover, Applicant requests withdrawal of the rejections of claims 18 and 20 as
being dependent from an allowable base claim.

VIII. Claim 19 is Patentable over Morris, Broussard, Benussi, and Mori

The Office Action rejects claim 19 as allegedly unpatentable over Morris, Broussard,
Benuissi, and Mori. Applicant respectfully disagrees and traverses this rejection.

Claim 19 depends from independent claim 17. Accordingly, Applicant respectfully
asserts the claim is allowable at least due to its dependence from an allowable base claim.
Accordingly, Applicant respectfully requests withdrawal of the rejection of claim 19.

IX. Conclusion

The foregoing response is full, complete, and timely filed. Amendments to the claims are
made without prejudice, including under the doctrine of equivalents. In addition, the comments
made herein are without prejudice. Applicant respectfully requests reconsideration of the instant
application in light of the foregoing response and amendments. Should the Examiner have any
questions, comments or suggestions in furtherance of the prosecution of the application, the

Examiner is invited to contact the Applicant’s representative by telephone or fax.

Respectfully submitted,

Date: August 3, 2021 /Joe Grdinovac/
Joe Grdinovac
Registration No. 72,224
HOGAN LOVELLS US LLP
609 Main Street, Suite 4200
Houston, Texas 77002
Telephone:  (713) 632-1413
Facsimile: (713) 632-1401
Email: joe.grdinovac@hoganlovells.com
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{ Not for submission under 37 CFR 1.98}

Examiner Name Christopher S. BOBISH

Attorney Docket Number 047158.100048

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
B 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{a)(1).

OR

That no item of information contained in the information disclosure statement was ciled in a communication from a
foreign patent office in a counterpart foreign application, and, 1o the knowledge of the person signing the certification
after making reasonable inguiry, no tem of information contained in the information disclosure statement was Known to

[ 1 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 1.87(e}(2).

B Ses attached certification statement.
5 The fee set forth in 37 CFR 1.17 {p) has been submitted herewith.

[ 1 A cerlification statement is not submitted herewith.

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

Signature {Taylor P. Evans/ Date (YYVYY-MM-DD) 2021-08-08

Name/Print Taylor P. Evans Reqistration Number 80508

This collection of information is required by 37 CFR 1.897 and 1.98. The information is required to oblain 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.8.C. 122 and 37 CFR
1.14. This collection is estimated 1o fake 1 hour {o complete, including gathering, preparing and submitting the compieted
application form to the USFTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require 1o complete this form and/or suggestions for reducing this burden, should be sent o 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& 223131450,

EFS Web2.1.18 LIBERTY EXHIBIT 1002, Page 88




Privacy Act Statement

The Privacy Act of 1874 (P.L. 83-579) requires that you be given certain information in connection with your submission of the
attached form related {0 a patent application or patent. Accordingly, pursuant io the requiremenis of the Acl, please be advised
that: (1) the general authority for the collection of this information is 35 U.8.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 {o
pracess and/or examine your submission related 1o 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 foliowing routine uses:

1.

The information on this form will be treated confidentiaily to the exdent allowed under the Freedom of Information Act
(5 U.B.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed {o the
Department of Justice 1o 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 10 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 routing use, to a Member of Congress submiting a
request involving an individual, o whom the record pertains, when the individual has requesied assistance from the
Member with respect io the subject matier of the record.

A record in this system of records may be disclosed, as a routing use, to a contractor of the Agency having need for
the information in order {o perform a contract. Recipients of information shall be required fo comply with the
reguirements of the Privacy Act of 1874, as amended, pursuantto 5 U.S.C. 552a(m}.

A record related to an International Application filed under the Patent Cooperation Treatly in this system of records
may be disclosed, as a routing use, io the International Bureau of the World Intellectual Property Organization, pursuant
1o the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routing use, to ancther 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, {o 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 U1.3.C. 2804 and
2808, 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 o make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, 1o the public afier either publication of
the application pursuant to 35 U.8.C. 122(b) orissuance 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, 1o the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which applicalion 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, o a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a viclation or potential violation of taw or regulation.
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PCT/US2020/067526 06.05.2021

PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

o TAYLOR P EVANS P{j T

THOGAN LOVELLS US LLP
609 MAIN STREET, SUITE 4200
HOUSTON, TX 77002 NOTIFICATION OF TRANSMITTAL OF
THE INTERNATIONAL SEARCH REPORT AND
THE WRITTEN OPINION OF THE INTERMNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

(PCT Rule 44.1)
PR MAY 06 2021

FOR FURTHER ACTION  See paragraphs § and 4 below

Applicant’s or agent’s file reference

(047158.500074

International application No. International filing date
e {day/monihlyear) .
POTUS 20/67528 30 December 2020 {30.12.2020)

Applicant [} 5. WELL SERVICES, LLC

i The applicant is hereby notified that the international search report and the written opinion of the Intcrnational Searching
Authornity have been established and are transmitted berewith.
Filing of amendments and statement under Article 19:
The applicant is entitled, if he 50 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 ransmittal of the international
search report.

How?  Directly to the fnternational Bureau preferably through ePCT, or on paper to:
The International Buresu of WIPQ, 34, chemin des Colombettes, 1211 Geneva 20, Switzerland

For more detailed instructions, see the POT dpplicant s Guide, International Phase, paragraphs $.004 — 9.011.

2. m The applicant is hereby notified that no international search report will be established and that the declaration under
Article 17{2}{a) 1o that effect and the written opinion of the International Searching Authority are transmitted herewith.

3. E] 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 texis 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 opinien of the International Searching Authority to
the International Burear. These comments will be made available to the public after intemnational publication. The International
Bureau will send 3 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 prisrity date, the internationsl application will be published by the
International Bureauw. If the applicant wishes to avaid or postpone publication, a notice of withdrawal of the international application,
or of the priovity claim, must reach the International Bureau before the completion of the technical preparations for intemational
publication (Rules 20bis.1 and 904i5.3).

Within 19 mosths from the priority date, but only in respect of some designated Offices, a demand for international preliminary
examunation must be fifed if the applicant wishes to postpone the entry into the national phase until 38 months from the priosity
date (in some Qffices even later); otherwise, the apphicant must, within 20 months from the priority date, perform the prescribed
acts for entry ints the national phase before those designated Offices. In respect of other desipnated Offices, the time limit of
3¢ menths (or later) will apply even if no demand is filed within 19 months. For details about the applicable time Hmits, Office
by Oftice, see www. wipo.int/pet/en/texts/time_limits himl and the PCT dpplicant s Guide, National Chapters,

Within 22 menths from the priority date, the applicant may request that a supplementary infernational search be carried out
by a different International Searching Authority that offers this service (Rule 4554s.1). The procedure for requesting supplementary
international search is described in the PCT dpplicant s Guide, International Phase, paragraphs 8.006-8.032.

Name and n-\agi'i'ng address of the ISA/US Authorized officer

Mail Stop PCT, Altn: ISA/US -
Commissioner for Patents Las Ys)ung
£.0. Box 1450, Alexandria, Virginia 223131450

Facsimile No. 571-273-8300 Telephone No. PCT Helpdesk: §71-272-4300
Form PCT/ISA/220 (revised January 2020
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PCT/US2020/067526 06.05.2021

PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORTYT
{(PCT Article 18 and Rules 43 and 44)

Applicant’s or agent’s file reference
047158.500074

see Form PCT/ASA/220 as well as, where applicable, item 5 below.

FOR FURTHER ACTION

International application No.

PCTAIS 20/87528

International filing date (davwmonthsyvear)
3C December 2020 (30.12.2020)

{Earticst) Priority Date (davmonth/vear)
31 December 2019 (31.12.201%)

Applicant
U8 WELL SERVICES, LLC

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

This international search report consists of a total of sheets.

m 1t is aiso accompanied by a copy of each prior art docurnent cited in this report.

1. Basis of the report

b

(¢

(953

4. With regard to the {itle,

4721

With regard 1o the abstract,

6. With regard 1o the drawings,

E:j 3 transiation of the international application into
a translation furnished for the purposes of international search (Rules 12.3¢a) and 23.1{b}).

2. With regard to the language, the international search was carried out on the basis oft

EXi the international application in the langusge in which it was filed.

which is the language of

This international search report has been established taking into acoount the rectification of an obvisus mistake authorized
by or notified to this Autherity under Rule 91 (Rule 43.65is(a)).

. m With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box Ng. L.
2. 53 Certain clabms were found nnsearchable (see Box No. ).

Unity of invention is lacking (see Box No. I

& the text is approved as submitted by the applicant.
{:} the text has been established by this Authority to read as follows:

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, TV, The applicant may,
within one month from the date of mailing of this international search report, submit comments to this Authority,

4. the figure of the drawings to be published with the abstract is Figure No. !
as suggested by the applicant.
E::} as selected by this Authority, because the applicant failed to suggest a fipure.
E:E as selected by this Authority, because this figure better characterizes the invention.

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

Form PCI/ISA/ZTO (first sheet) (July 2019}
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INTERNATIONAL SEARCH REPORT international application No.

POTIUS 20/67528

Box Neo. 1} Observations where certain claims were faund snsearchable (Continuation of iterm 2 of first sheet)

This international scarch report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:
p 5

i. E} Claims Nos.:

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

2. m Claims Mos.:

because they relate 1o parts of the international application that do not comply with the prescribed requirements 1o such an
extent that no meaningful international search can be carried out, specifically:

3. E} Claims Nos.;

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

Box No, Il 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:

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

Group L Claims 1-7, drawn to a pump conirol system,
Group H: Claims 8-15, drawn {o a calibration system.

- Please See Supplemental Box --

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

2. E:E As all searchable claims could be searched without effort justifving additional fees, this Authority did not invite payment of
additional {ees.

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

4. Mo required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted
to the mvention first mentioned in the claims; it is coverad by claims Nos.:
1-7

Remark on Protest B The additional search fees were accompanicd by the applicant’s protest and, where applicable, the

payment of a protest fee.
E:E 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.

[:::E No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2019}
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INTERNATIONAL SEARCH REPORY

PCT/US2020/067526 06.05.2021

International application No.

PCT/US 20/87526

A, CLASSIFICATION OF SUBJECT MATTER

iPC - BOIF 5712, COUK 8/03, CODK 8/62, E21B 43/26, FO4B 1/04, FO4B 13/02, GO5B 18/401 (2021.01)

CPC - BOIF 5/12, BOTF 2215/0081, COBK 8/02, COOK 8/03, CODK 8/487, COUK B/493, COSK 8/62, COSK
8/80, £E218 21/062, E218 43/26, E218 43/2607, FO48 1/04, FO4RB 9/08, FO4B 9/108, FO4B 13/02,
FO4B 2206/08, FO4B 220550, FO4B 2201/0807, CO8K 13/02, CO8K 2201/002, CO8K 2201/008,
GO1F 1/78, GOtF 3/36, GOIF 13/006, GO1F 25/0007, GO1F 25/0082, GOS8 19/401

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

B. FIELDS SEARCHED

See Search History document

Minimum documentation searched (classification system followed by classification symbols)

See Search History document

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

See Search History document

Electronic data base consulted during the mternational search (name of 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.

¥ US 2019/0112810 A1 {U.S. WELL SERVICES, LLC) 48 April 2018 (18.04.2018), Fig. 1; para | 1-7
[00181-10019), [0021], [0025]-[0026], [0028], [D033}-10036]

¥ US 2018/0313677 At (HALLIBURTON ENERGY SERVICES, ING.) 01 November 2018 17
{01.11.2018), para [0020], [0022}[0023], [0031], [0040}-[0041)]

EiA ~CGN 1121965808 A (CHINA NAT PETROLEUM CORP, et al.) 08 January 2021 {08 01.2021), 1-7
English abstract, Machine Transiation

A SON 104117308 A (DANYANG HISENSE PAINT CHEMICAL PLANT) 28 Gcotober 2014 1-7
{20.10.2014), English Abstract, Machine Transiation

A LIS 2008/0257448 A1 (WEINSTEIN et al.) 23 Dctober 2008 {23.10.2008), para [0010}-{0074] i-7

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

m See patent family annex.

* Special categories of cited documents:

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

BT document cited by the applicant in the international application

BT eartier apphication or patent but published on or after the international
filing date

“L7 document which smx throw doubts on priority claim{s) or which
is cited to estabiish ¢ \efpuh!mai’;on date of another citation or other
special reason {as specified

“Q7 documentrefarring o an oral disclosure, use, exhibition or other means

“P” document published prios 1o the intermational filing date but later than
the priority date claimed

ST later dacument published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underfying the invention

“X” document of particular relevance: the claimed invenion cannot be
considered novel or cannot be considerad to involve arn inventive step
when the document is taken alone

“Y™" document of particular relevance; the claimed invention cannot
be considered to involve an inventive step when the document is
combined with one or more 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 international search

22 Aprit 2021

Date of mailing of the international search report

MAY 06 2021

Narne and mailing address of the ISA/US
Mail Stop PCT, Atin: ISA/US, Commissioner for Palents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No, 571-273-8308

Authorized officer
Lee Young

Telophone No. PCT Helpdesk: 571-272-4300

Form PCT/ISA/210 {sccond sheet) (July 2019)
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INTERNATIONAL SEARCH REPORTY

N . . International apphication No.
Information on patent family members ” wp

BPCT/US 20/67528

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

The inventions listed as Groups { and il do not relate fo a single general inventive concept under PCT Rule 13.1 becauss, under PCT
Rule 13.2, they lack the same or corresponding special technical features for the following reasons:

Special Technical Features

Group H does not require a pump control system, comprising: an additive pump (204), the additive pump {204} being fluidly coupled to a
component (202} of a hydraulic fracturing systern; an additive container {206}, the additive container (208) configurad to provide an
additive to the additive pump (204} via a flow path {210); a diversion system (208}, arranged within the flow path (21) between the
additive pump {204) and the component (202) of the hydrauiic fracturing system, the diversion systern (208} configured to redirected at
feast a portion of addilive directed foward the component (202) of the hydraulic fracturing system; a calibration system configured to
receive the redirected portion of the additive, the calibration system adapied to adjust one or more operational parameters of the additive
pump {204} responsive to an evaluation of a flow parameter of the redirected portion of the additive, as required by Group 1.

Group | does not require a calibration system, comprising: a flow diverter (218} positioned along a first flow path (210) between a
conveyance system (204) and a component (202) of a hydraulic fracturing system, the flow diverter {218) configurad to redirect at least a
portion of a flaw 1o & second flow path; a sensor (212) positioned along the second flow path, the sensor {212) configured to determine
one ar more properties of the flow; and 3 controfier (216) communicatively coupled to the sensor (212), the controller (218) configured 1o
autput a control signal to the conveyance system (204} responsive to the one or more properties of the flow, as required by Group il

Shared Common Fealures

The only featurs shared by Groups | and 1 that would otherwise unify the groups is a flow path, flow diverter, component of a hydrautic
fracturing system, controlier, and calibration system. However, this shared technical feature does not represent a contribution over prior
an, because the shared technical feature is anticipated by US 2003/0037926 A1 (Sask). Sask discloses a flow path (para [D077], flow
diverter (Fig. 1, para [D083], drill bit, 3, which directs drifling fluid, 4, into thres channels, as shown.}, component of a hydraulic fracturing
system {para [0014], [0043], electrically driven valves for hydraulic fracturing operations.), controfier {para [0078)), and calibration
systern (para [0085], engineering values oblained from calibration coefficients from a pressure ransducer.)

As the technical features ware known in the art at the time of the invention, this cannot be considered a special technical feature hat
would otherwise unify the groups.

Groups | and il thergfore lack unity under PCT Rule 13 because they do not share a same or comesponding special technical feature.

Form PCTASASZIO (patent family annex) (July 2019)
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PATENT COOPERATION TREATY

From the

INTERMATIONAL SEARCHING AUTHORITY

To: TAYLOR P, EVANS
HOGAN LOVELLS US LLP

HOUSTON, TX 77002

809 MAIN STREET, SUITE 4200

PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

{PCT Rule 4358i5.1)

Oate of mailing

{dav/moniivear)

MAY 06 2021

Applicant’s or agent’s file reference

047158.500074

FOR FURTHER ACTION

See paragraph 2 below

International application No.

PCT/US 20/867526

International filing date (dawmonti/yvear)

30 December 2020 (30.12.2020)

Priority date {dmwinonthivear}

31 December 2019 (31.12.2018)

iPC

international Patent Classification (IPC) or both national classification and IPC

- BOYF 5/12, COSK 8/03, CO9K 8/62, E218 43/26, F4B /04, FO4B 13/02, GO5SB 19/401 {2021.01}

CPC - BOIF §/12, BO1F 2215/0081, COZK 8/02, COBK 8/03, CUSK 8/487, COOK 8/483, CO9K /62, COSK
B/80, E21R 21/062, E21B 43/26, E21B 43/2607, FO4B 1/04, FO4AB 9/08, FD4B 8/108, FO48 13/02,
FO4B 2205/08, FO4B 2205/50, FO4B 2201/0807, CO8K 13/02, CO8K 2201/002, COBK 2201/008,
GO1F 1/78, GO1F 3/36, GO1F 13/006, GU1F 25/0007, GOTF 25/0092, GOSB 18/401

Applicant 4,5, WELL SERVICES, LLC

Box Mg, 1T Priority

MO0 BMEOOR

FURTHER ACTION

o

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

Box MNo. 1 Basis of the opinion

Box No. Il 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 435is, 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 WNo. VI Certain defects in the international application

Box No. ViII Certain observations on the international apphication

If & demand for international preliminary cxamination is made, this opinion will be considered to be a writien opinion of the
nternational Preliminary Examining Authority (“IPEA") except that this does not apply where the applicant chooses an Authority
other than this one fo be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.15is(b} that written
opinions of this International Searching Authority will not be so copsidered.
1f this opinion is, as provided above, considered 10 be a written opinion of the JPEA, the applicant is invited to submit to the IFEA
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form
PCT/HSAL220 or before the expiration of 22 months from the priority date, whichever expires fater.

For further options, see Form PCT/184/220.

Name and mailing address of the ISA/US

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

Facsimile No. §71-273-8300

Date of completion of this opinion

22 Aprit 2021

Authorized officer
{ee Young

PCY Help Desk
Telephone No. §71-272-4300

Farm PCT/ISA/237 {cover sheet) {revised January 2019)
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WRITTEN OPINION OF TRE International application MNo.

INTERNATIONAL SEARCHING AUTHORITY BOTIUS J0/67526

Box No. ¥ Basis of this spinion

1. With regard to the fanguage, this opinion has been established on the basis of:

{E the international application in the language in which it was filed.
a translation of the international application inio which 1s the language of a translation
furnished for the purposes of international search (Rules 12.3{a) and 23.1(b}}.

2. m This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to
this Authority under Rule 91 (Kule 435is. 1(b)}.

3. ﬂ With regard to any sucleotide and/or amine acid sequence disclosed in the international application, this opinion has been
established on the basis of 2 seqguence listing:

a, {j} forming part of the international application as filed:
[ inthe form of an Aunex C/8T 25 text file.
Ej o paper or in the form of an image file,

b, furnished together with the international application under PCT Rule 13fer.1{a) for the purposes of international
search only in the foom of an Annex C/ST.25 text file,

= i::} furnished subsequent to the international filing daie for the purposes of international search only:
m in the form of an Annex C/ST.25 text file (Rule 13fer 1{a}).

m on paper of in the form of an tmage file (Rule 13¢er. 1{b) and Administrative Instructions, Section T13).

4. Ej 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 1o that forming part of the application as
filed or does not go bevond the application as filed, a5 appropriate, were furnished.

5. Additional comments:

Form PCT/AASA/237 (Box No. 1) (revised January 2019)
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY POTAIS 20/67526

Box No. 1V Lack of unity of invention

In response to the invitation {Form PCT/ASA/206) to pay additional fees the applicant has, within the applicable time limit:
[j paid additional fees.
i:] paid additional fees under protest and, where applicable, the protest fee.

i:} paid additional fees under protest but the applicable protest fee was not paid.

not paid additional fees,

2. {:} 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

E] complied with.

3;?&] 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 alf inventions {0 be searched, the appropriate additional search fess must be paid.

Group | Claims 1-7, drawn (o a pump control systam.
Group ik Claims 8-15, drawn io g calibration system.

The inventions listed as Groups | and i do not relate to a single general inventive concept under PCT Rule 13.1 bacause, under PCT
Rule 13.2, they lack the same or corresponding special technical features for the following reasons:

Special Technical Features

Group 1l doss not require a pump control system, comprising: an additive pump (204), the additive pump (204) being fluidly coupled to a
component {202} of a hydraulic fracturing system; an sdditive container (208}, the additive container {208} configured to provide an
additive to the addilive pump (204) via a flow path (210}, a diversion system (208), arranged within the flow path (21) between the
additive pump (204) and the component (202) of the hydraulic fracturing system, the diversion system {208) configured to redirected at
teast a portion of additive directed toward the component (202) of the hydraulic fracturing system; a calibration system configured to
receive the redirected partion of the additive, the calibration system adapted to adjust one or more operational parameters of the additive
pump (204} responsive to an evaluation of a flow parametsr of the redirected portion of the additive, as required by Group 1.

Group | does not require a oalibration systerm, comprising: a flow diverter {218} positioned along a first flow path {210} between 3
conveyance system (204) and a component (202) of a hydrautic fracturing system, the flow diverter {218) configured to redirect at least a
portion of a flow 10 & second flow path; a sensor (212) positioned along the second flow path, the sensor {212) configured to determine
onie or more properties of the fow; and a controfier (216) communicatively coupled to the sensor (212), the controtler (218) configured to
oulpul a control signal to the conveyance system (204) responsive 1o the one or more proparties of the flow, as required by Group i,

Shared Commaon Features

The only feature shared by Groups | and Il that would otherwise unify the groups is a flow path, flow diverter, component of 8 hydraulic
fracturing syslem, conirofier, and calibration system. However, this shared technical feature does not represent a contribution over prior
arl, because the shared technical feature is anticipated by US 2003/0037826 At {Sask). Sask discloses a flow path (para {0077]). flow
diverter (Fig. 1; para [0063], drill bit, 3, which directs drilling fiuid, 4, into thres channels, as shown.}, component of @ hydraulic fracturing
system {para [C014], [0043], electricaily driven vaives for hydraulic fracturing operations.), controfier {para [0078)), and calibration system
{para {0088}, engingering values obiainad from calibration coefficients from a pressure transducer.)

As the technical features were known in the art at the time of the invention, this cannot be considered a special technical feature that
would olherwise unify the groups.

Groups | and [ thersfore lack unity under PCT Rule 13 because they do not share a same or corresponding special technical feature.

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

the parts relating to claims Mos. 17

Form PCT/ISAZ37 (Box No. 1V) (revised January 2019}
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Box Ne. V Reasoned statement under Rule 43565 1(2){i} with regard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement

1. Statement
; e 1.7
Novelty (N} Claims YES
Clatms nong NO
inventive step (IS} Claims nong YES
Claims 1.7 NG
Industrial applicability (JA) Claims 1-7 YES
Clatrns none NO

2. Citattons and explanations:
Claims 1-7 {ack an inventive step under PCT Article 33(3) as being obvious over US 2019/0112910 At (U.S. Well Services, LLE), in view
of US 2018/0313877 A1 {(Halliburion Energy Services, Inc.).

Regarding Claim 1, U.8. Well Services, LLL discloses a pump control system, comprising: an additive pump (204}, the additive pump
{204) being fluidly coupled to 3 component (202} of a hydraulic racturing systen (Fig. 1; para [0018], pump system, 18, for pumping
solution for hydraulic fracturing into welthead ), an addifive container (206}, the additive container {208) configured to provide an additive
to the additive pump {204} via a flow path (210} (Fig. 1, para [0018}{00 18], pump trucks receive additives from pump source, 24.}; a
diversion system (208), arranged within the flow path (21) between the additive pump (204} and the component {202) of the hydraulic
fracturing system, the diversion system (208) configured to redirecied ai least 2 portion of additive directed toward the component {202 of
ths hydradtic fracturing system {Fig. 1; para [0018]-{0019], distribution system, 30, receives fraciuring fluid solution from each of the pumgp
frucks, 14.}; a system configured to receive the redirected portion of the additive (Fig. 1; para [00181-0018], [0028], distribution systern,
30, receives fuld from pump trucks, 24, which receive additives from additive source... additives can also be defivered to hydration unit or
blender unit.), the system adapted (o adjust one or morg aperational parameters of the additive pump (204) responsive to an evaluation of
a flow parameter of the redirected portion of the additive (para [D0351{0038], controller uses sensors o measure paramaters...
agtomatically adjust Row rata ). but does not specifically disclose that said system is a calibration system. However, Halliburton Energy
Services, Inc. discioses 8 pump control system {para {0023, [0041]), comprising a calibration system {para [0020], control system
manitors calibration factor.), the system adapted to adjust one or more operational parameters of the additive pump (204) responsive to an
evaiuation of @ flow parameter of the redirected portion of the additive (para [00401-{004 1], control system connected to a pump that
sontrols flow rate.}. To a persen of ordinary skill in the art, substituting a calibration system as taught by Halliburton Energy Services, {nc.
would have been obvious for use in the pump control system as in U.S. Well Services, LLC in order to monitor the metering system to
determine replacement {para [0020], [0022)). because U.8. Well Services, LLE and Halliburton Energy Services, Inc. are directed to pump
control systems that adjust operational parameters.

Regarding Claim 2, U.S. Weil Services, LLT further discloses the pump control system of claim 1, further comprising: a container {(214)
positionad o receive the redirected portion of the additive (para [0019], distribution system, 30, receives fracluring fiuid solution for
injection into the welthead.).

Regarding Claim 3, U.S. Well Services, LLG further discloses the pump control system of claim 1, further comprising: a contrafier {218) of
the system, the controller (218) being communicatively coupled to the additive pump (204} to regulate one or more operational parameters
of the additive pump (204) (pars [0035]-{00368], contraller uses sensors to measure parameters... aulomatically control pump and adjust
flow rate.}; but does not specifically disciose that said system is a calibration system. However, Halliburton Energy Servioss, inc. discloses
& pump control system {para [0023), [0041]), comprising a calibration system {para [0020], control sysiem monitors calibration factor.), the
system adaptad to adjust one or more operational parameters of the additive pump {204) responsive 1o an evaluation of 2 flow parameter
of the radirected portion of the additive (para [CO40}-{004 1], control system connacled to a pump that controls flow rats.}. To @ person of
ardinary skiff in the art, substiliting a calibration system as taught by Halliburlon Energy Services, Inc. would have been sbyiocus for use in
the pump control systerm as in U.S. Weil Services, LLC in order to monitor the metering system to determine replacement {para [0020],
{0022]), because U.8. Well Services, LLC and Halliburton Energy Services, Ine. are directed to pump control systems that adjust
operational parameters

Regarding Claim 4, U.S. Well Services, LLC further discloses the pump control system of claim 3, wherein the controller {218) is further
communicatively coupled {o the diversion system (208) {para [0025], {D0331-[0034], control system controls additive sources, blender, and
pump.

Regarding Claim 5, U.S. Well Services, LLC further discloses the pump coniro! systern of claim 1, wharein the diversion system (208)
includes one or morg valves o redirect the portion of the additive from the component {202} of the hydraulic fracturing system to the
system {Fig. 1; para [0018]-{D018], [0028], [00386], distribution system, 30, raceives fluid from pump frucks, 24, which receive additives
from additive source... additives can aiso be defiverad to hydration unit or blender unil... the components of the system include vaives.);
but does not specifically disclose that said system is a calibration system. However, Halliburton Energy Services, Ing. discloses a pump
control system {para {0023}, [0041}), comprising a calibration system {(para {00201, control systemn moenitors calibration factar.}, the system
adapted {0 adjust one or more operational parameters of the additive pump (204} responsive fo an evaluation of a flow parameter of the
redirected portion of the additive {para [0040]-{0041), control system connected o a pump that conirols fiow rate.). ... {(continued)

-- Please See Supplemental Box -
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Supplemental Box

in case the space in any of the preceding boxes is not sufficient.
Continuation off
Box V.2., Cltations and explanations,

{Continued from Box V.2.) ... To a8 parson of ordinary skilf in the art, substituting 8 calibration system as taught by Halliburion Ensrgy
Services, Inc. would have been obvious for use in the pump control system as in U.S. Well Services, LLC in order to manilor the metering
system fo determine replacement (para [00201, [0022]), because U.S. Well Services, LLT and Halliburton Energy Services, Inc. are
directed {o pump controf systems that adiust operational paramelers.

Ragarding Claim 8, U.S. Well Services, LLC further discloses the pump control systermn of claim 1, wherein the component (202) of the
hydraulic fracturing systerm is a blender {para [0021], [0025]).

Regarding Claim 7, UL.8. Well Services, LLC further discloses the pump controt system of claim 1, wherein the system is initialized prior to
a fracturing operation (para {0028], [0036]); but does not specifically disclose that said system is a calibration system. However, Halliburion
Energy Services, Inc. discloses a pump control system (para [0023], [0041]), comprising a calibration systemn {para [0020], control system
monitors calibration factor.), the system adapted to adjust one or more operational parameters of the additive pump (204) responsive to an
evaluation of a flow parameter of the redirected portion of the additive {para [00401004 1], control system connected to a pumgp that
controls flow rate.). To a person of ordinary skill in the an, substituting a calibration system as taught by Halliburton Energy Services, Inc.
would have been obvious for use in the pump control system as in U.8. Well Services, LLC in order {o monitor the metering system o
determine replacement (para [0020], [0022]), because U.S. Well Services, LLC and Halliburton Energy Services, Inc. are directed to pump
control systems that adjust operational paramsters.

Claims 1-7 have industrial applicability as defined by PCT Article 33(4) because the subject matter could be made or used in industry,

Form PCT/ISA/237 (Supplemental Box) {revised January 2019}
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THE INTERMATIOMNAL SEARCH REPORT AND
THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

608 MAIN STREET, SUITE 4200
HOUSTON, TX 77002

{(PCT Rule 44.1)

Date of mailing
{day/month/year)

MAR 3 0 2021

Applicant’s or agent’s file referance

047158.500077

FOR FURTHER ACTION  See paragraphs 1 and 4 below

International application No.

PCT/AUS 20/87608

international filing date
{day/month/year)

31 December 2020 {31.12.2020}

Applicant (1.8, WELL SERVICES, LLC

i The applicant is hereby notified that the international search repost and the writien opinion of the International Searching

Authority have been established and are transmitied herewith.

Filing of ameundments and statement under Article 19
The applicant is entitled, i be so wishes, to amend the claims of the international application (see Rule 46}

When? The time fimit for filing such amendments is nonmally iwo months from the date of kransmiftal of the intemational
search report,
How? Directly to the Intemnational Bureau preferably through ePCT, or on paper to:

The International Bureau of WIP(D, 34, chemin des Colombettes, 1211 Geneva 20, Switzertand

For more detailed instructions, see the PCT Applicant s Guide, intemnational Phase, paragraphs 9.004 —~9.011.

2. E} ‘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 E::E With regard to any protest against payment of {an) additional fee(s) under Rule 40.2, the applicant is notified that

E::} the protest together with the decision thereon has been transmitted to the Intemational Bureau together with any request
to forward the texts of both the protest and the decision thercon to the designated Offtces.

[:j no decision has been mads vet 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 Burcau. These comments will be made available to the public after international publication. The Interational
Bureau will send a copy of such comments to all designated Offices unless an international prelimmary examination report has
been or is {0 be established.

Shortly after the expiration of 18 wonths {rom the prierity date, the international application will be published by the
international Burcau. 1fthe 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 905i5.3).

Within 19 months from the priority date, but only in respect of some designated Offices, 3 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 28 menths from the priority date, perform the prescnbed
acts for entry into the national phase before those designated Offices, fn respect of other designated Offices, the time limit of
38 months {or later) will apply even if no demand is filed within 19 months. For details about the applicable ume limits, Office
by Office, see www. wipo. int/perensiexisfiime_limits html and the PCT Applicant s Guide, Wational Chapters.

Within 22 months from the priovity date, the applicant may reguest that a supplementary international search be carried out
by a different Intemational Searching Authority that offers this service (Rule 45545.1). The procedure for requesting supplementary
international search is described in the PCT Applicant s Guide, International Phase, paragraphs 8.006-8.032.

Namie and mailing address of the ISA/US
Mail Stop PCY, Altnt IBAIUS

Authorized officer

Commissioner for Patents
£.0, Box 1480, Alaxandris, Virginia 22213-1450

Facsimile Np. 571-273-8300

Telephone No. PCT Helpdesk: 871-272-4300

Lee Young
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PCT

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

Applicant’s or agent’s file reference FOR FURTHER ACTION
047168.500077 see Form PCT/ISA/220 as well a5, where applicable, itemn 3 below,
International application No: international filing date (da/monififyear) {Earliest) Priority Date (davwmombiyear})
POTIUS 20/67608 31 December 2020 {31.12.2020) 31 December 2018 (31.12.2019)

Applicant

LS. WELL SERVICES, LL.C

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

This intemational scarch report consisis of a wotal of Q sheets.

m it is also accompanied by a copy of cach prior art document cited in this report.

1. Basis of the report
a. With regard {o the language, the international scarch was carried out on the basis of.
the international application in the language in which it was filed.

D a transiation of the international application inte which is the language of
a transiation funished for the purposes of international scarch (Rules 12.3(a) and 23.1{(b)).

b. i i This international search report has been sstablished taking into account the rectification of an obvious mistake authorized
by or notified 1o this Authority under Rule 91 (Rule 43 6dis(a)).

c. E:E With regard 1o any nuclestide and/or amino acid sequence disclosed in the international application, see Box Mo, L

2. Certrin claims were found unsearchable (see Box No. ).

3. E::} Unity of invention is backing (sce Box Mo. 1)

4. With regard to the title,
ig} the text is approved as submitted by the applicant.

5. Withregard to the abstract,
m the text is approved as submitied by the applicant.

the text has been established, ascording to Rule 38.2, by this Authority as it appears in Box No. IV, The applicant may,
within sne month from the date of mailing of this international search report, submit comments 10 this Authority.

o

With regard to the drawings,
a.  the figure of the drawings to be published with the abstract is Figure Mo, !
Eg as suggested by the applicant.
m as selected by this Authority, because the apphcant failed to suggest a figure.
D as selected by this Authority, because this figure better characterizes the invention.

b l:é none of the Sgures is to be published with the abstract.

Form PCT/ISA/210 (frst sheet) (July 2019}

LIBERTY EXHIBIT 1002, Page 101



PCT/US2020/067608 30.03.2021

INTERNATIONAL SEARCH REPORY International application Mo,

POTIUS 20087808

A.  CLASSIFICATION OF SUBIECT MATTER
PC - GOSB 18/406, E218 43/26 (2021.01)

CPC - E21B 47/008, FO48 53/001, E21B 43/28, F218 43/121, E21R 43/25

According 1o International Patent Classification (1PC) or to both national classification and {PC

B. FIELDS SEARCHED

Minimum documentation searched (classification system foliowed 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
See Search Mistory document

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.
Y US 2018/0181830 A1 (SCHLUMBERGER TECHNOLQGY CORPORATION) 28 June 2018 1-20
{28.06.2018), entire documant, especially Abstract; para [0018): {0026); {0028]; [0030]; [0037);
fO0411; {0052]; {0058-0060Y; {0064} {RO77-0078)
Y US 20190120024 At {11.5. WELL SERVICES, LLC) 25 April 2018 {258.04.2018}, entire 1-20
document, especially para {0035-0038); [0038]; [0045]; {004H
A US 2018/0145251 A1 (SHEAR FRAC INC) 18 May 2019 {16.05.2018), entire document 1-20
[:} Further documents are listed in the continuation of Box C. EE See patent family annex.
* Special categories of cited dosuments: T later document published after the international filing date or prigrity

date and not in conflict with the application but cited to understand

A" docuwment defining the general state of the art which is not considered
the principle or theory underlying the invention

10 be of particular relevance
D" document cited by the applicant in the international application “X”  document of particular refevance; the claimed invention cannot be
Py e
“E”  eastier application of patent but published on or afier the intemational considered novel or cannot be considesed 1o involve an inventive siep
fiting date when the docinent is taken aione
14

“L”  document which may throw doubts on priority claim{s) or which “Y” document of particular relevance; the claimed invention cunot
is cited to cstablish the publication date of another citation or other be considered 1o invoive an inventive step when the document is
special reason (as specified) combined with one of more other such documents, such combination

“O” documentreferring to an oral disclosure, use, exhibition or othes means being obvious ta 3 person skilled in the art
P document published priov to the international filing date but later than  “&”  documient member of the same patent family
the priority daie claimed

Date of the actual compietion ot the international search Date of mailing of the intemational search report
25 February 2021 (25.02.2021) MAR 3 @ . 2@2'3

Name and mailing address of the 1ISA/US Avuthorized officer

Mail Stop PCT, Atin: IBA/US, Commissioner for Patents Lee Young

£.0. Box 1450, Alexandria, Virginia 22313-1458 .

Facsimile Mo. 571-273-8300 Telephone No, PCT Helpdesk: 571-272-4300

Form PCT/ASA/ZI0 (second sheet) (July 2019)
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From the
INTERMATIONAL SEARCHING AUTHORITY

To: TAYLOR P EVANS . F{j"y

HOGAN LOVELLS US LLP

§08 MAIN STREET, SUITE 4200
HOUSTON, TX 77002 WRITTEN OPINION OF THE
INTERMATIONAL SEARCHING AUTHORITY

{PCT Rule 43bis.1)

Drte of maiing MAR 30 2021

Apgplicant’s or agent’s file reference FOR FURTHER ACTION

047158.500077 See paragraph 2 below

International application No. International filing date {davmonih/year) Priovity date {dey'mentlyear)
PCT/US 20/87608 31 December 2020 (31.12.2020) 31 Daecember 2018 {(31.12.2018}

International Patent Classification ({PC) or both national classification and IPC

PG - GOBB 19/406, E218 43726 (2021.01)
CPC - E21B 47/008, FO4RB S3/001, E218 43/26, 218 43/121, E21B 43/25

Applicant | 8. WELL SERVICES, LLT

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

P

Box No. | Basis of the opinion

Box Na. Il Priority

Box No. Jil Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
Box No. 1V Lack of unity of invention

Box Mo, V Reasoned statement under Rule 4344, 1{a){1) with regard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement

Box Mo, VI Certain documenis cited

Box No. ViI  Certain defects in the international apphication

X000 KOO

Box No. VIIT Certain observations on the internationaf application

2. FURTHER ACTION

if @ demand for international preliminary examination is made, this opinion will be considered 1o be 8 writien 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, Lais(b) that writicn
opinions of this International Searching Authority will not be 50 copsiderad.

i this opinion is, a5 provided above, considered o be a written opinion of the IPEA, the applicant is mvited to submit to the IPEA
a swritten 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/ASA/220.

Name and mailing address of the ISA/US | Dats of completion of this opinion Authonzed officer

Mail Stop PCT, Attr: ISAUS Lae Young
Cornmissioner for Patents = .

.0, Box 1453, Alexandris, Virginia 22313-1450 25 February 2021 (25'02“2021 } FCT Help Desk

Facsimife No. 871.273-8300 Telephone No. 571-272-4300

Form PCY/NSA23T {cover sheet) (revised January 2019}
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Box No. ¥ Basis of this opinion

i. With regard to the language, this opinion has been established on the basis of
the international application w the language in which it was filed.

D a translation of the international application into which ig the language of a translation
furnished for the purposes of international scarch (Rules 12.3{(a) and 23.1(b}).

2. f:} This opinion has been established taking into account the rectification of an obvisus mistake suthorized by or notified o
this Authority under Rule 91 (Rule 43545, 1(b)).
3. {:} With regard to any nuclestide and/or amino acid sequence disclosed in the intemational application, this opinion has been

established on the basis of a sequence listing:
. m forming part of the intemational application as filed:
S on paper or in the form of an image file.

b. furnished together with the international application under PCT Rule 13sex 1{a) for the purposes of international
search only in the form of an Annex C/ST.28 text file

<. E:} furnished subsequent 1o the international filing date for the purposes of international search only:
m in the form of an Annex C/ST.2S text file (Rule 1347 1{a)).

[::] on paper of in the form of sn image fle (Rule 13zer. 1{b) and Administrative Instructions, Section 713),

4. E} 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
fled or does not po heyond the sppiication as filed, as appropriate, were furnished.

4. Additional comments:

Form POTASAZ37 (Box Mo, 1) (revised January 2019}
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Box No. ¥V Reasoncd statement under Rule 43505 1{){§) with regard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement

i Statement

Novelty (N} Claims 1-20 YES
Claims None O

inventive step (I8} Claims Nona YES
: Claims 1-20 NO

Industrial applicability (1A} Claims 1-20 YES
Claims None NGO

2. Cuations and explanations:

Claims 1-20 lack an inventive step under PCT Article 33(3) as being obvious over US 2018/3181830 At (SCHLUMBERGER
TECHNQLOGY CORPORATION) 28 June 2018 (28.06.2018) thereinafter "Schivmbergsr™} in view of US 2019/0120024 A1 (1.5 WELL
SERVICES, LLC) 25 April 2018 (25.04.2019} (herginafier "US Wall"}).

Regarding claim 1, Schiumberger discloses a method of monitoring hydraulic fracturing eguipmaent {Abstract), comprising: training a
machine learning mode! on training data obtained from a plurality of hydraulic fracturing aperations, the training datla including a corpus of
aperational data associated with the hydraulic fracturing operations and corresponding heaith conditions associated with one or more
hydrautic pump fluid ends (para {0018} ~ “hydrautic fracturing well site”™; para [0041] - "database of information corresponding to one or
more equipment units at one or more welisitas”; para [0052] - "determine a heaith condition of one ar more equipment units"; para [0028] -
“mixture may then be discharged from the common manifold 142 into the wellbhore 104 via one or more conduits”); receiving a sst of
opsrational data associated with an active hydraulic fracturing operation {para [3030] - "control center 170 may be operable to monitor...
operational parametars”); determing, basad on the wained machine learning mode! and the inpust set of operational data, one or more
estimated health conditions of a hydrautic pump fluid end used in the active hydraulic fracturing operation (para {0582] - "determine a
heaith condition of one or mors aquipment units”; para [0028] - "mixiure may then be discharged from the common manifoid 142 into the
wetibore 104 via one or more conduits™; para [0084] - “wlassifier may be implemented {808} using the... training samples. The classifier
can be 8 maching learning algorithm").

Schiumberger does not disciose wherein process the set of operational data using the trained machine learning moedel. US Well discloses
wherein: process the set of operational data using the trained maching learming model (para [004%] - "data may be used as training data
for a machine learning model”; para {0039] - "processors that analyze the data received from oneg o more of the other components™). it
woutd have been obvious to one of ardinary skill in the art to have mndified the method of Schlumberger by including wherein grocess the
set of operational data using the trained maching leaming mode! as taught by US Well because it can more efficiently implamernt a control
system for recciving, analyzing, and storing information from the well site (US Well, para {0048]).

Regarding claim 2, Schiumberger and US Weil disclose the method according to claim 1. Schiumberger further discloses wherein the set

of operational data includes one or more of environmental conditions, equipment specifications, operating specifications, eguipment hours,
damage accumulation data, vibration parameters, temperature parameters, flow rate parameters, pressure parameters, spesed, and motion
counts associated with the active hydraulic fracturing operation {para {{059} - "equipment units for which health may be monitorad... a heat

exchanger'}.

Regarding claim 3, Schiumberger and US Well disclose the method according to claim 1. US Weil further discloses wherein the one of
more astimated health conditions of the hydraulic pump fluid end include an estimated time {o failure {para {00435] - "determining that the
one or more parameters are indicative of 8 potential fallure condition... method 160 also includes logging operation data including...
pumping hows... and determining a maintenance schedule based at least in part on the gperation data”).

Regarding claim 4, Schiumerger and US Wall discloss the method according to claim 1. Schiumberger further discloses wherein the ohe
or mare estimated health conditions of the hydraulic pump fluid end include indications associated with a plurality of different fatiure modes
{para [0377-0078) - "alert may be ganerated when the lemperature indicated by the corresponding portion of the thermal image is above
the operationa! temperature range... when the temperaturs indicated by the corresponding portion of the thermal image is below the
operational temperaturg ranga™).

Regarding claim 5, Schiumberger and US Well disclose the method according to claim 4. US Well further discloses further comprising:
determining, from the trained machineg learning model, which parameters of the set of operationa! data are correlated with certain failure
modes {para {{045] - "determining that the one or more parameters are indicative of a potential failure condition™).

CONTINUED IN SUPPLEMENTAL BOX
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Box Ng. ViIl§  Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully
supparted by the description, arg made:

Claimes 19 and 20 lack clarity as referencing 8 methed, since claim 16 {from which they depend} discloses a systern. Accordingly, claims
19 and 20 have been interpreted to read as though they reference "The system of claim 18" as opposad 10 2 "method”.
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Suppiemental Box

In case the space in any of the preceding boxes is aot sufficient,
Continuation of!
Box V.2, CITATIONS AND EXPLANATIONS:

Regarding claim 8, Schiumberger and US Wail disclose the methad according to claim 1. US Well further discloses further camprising:
receiving and processing the sel of operationa! data through the maching learning modal in real time (para [0035] - “data may be accessed
in real-time... control operation based on live and continuous daia readings”); and generating an alest indicating a predicted failure {para
[0038] - "slerts that more spacifically provides information regarding the potential causes of issues or current conditions™).

Regarding ciaim 7, Schiumberger and US Well disclose the mathod according to dlaim 1. Schiumbarger further discioses further
comprising: sbtaining actual health and failure conditions of the hydraulic pump fluid end {para [0080] - "alert can be output (410} to an
operator'); and updating the trained machine lsaming model by correlating the set of operational data with the actual hesith and faillure
conditions (para [DUS0] - "warning... can be stored in a database for subsequent analysis of historical events for given aquipment unit{s}").

Regarding claim 8, Schiumberger discioses a method of monitering hydrawlic fracturing equipment, comprising: training 8 machine learming
model on training data obtained from 2 plurality of hydrautic fracturing operations, the training data including & corpus of operational data
associated with the hydraulic fracturing operations and corresponding health conditions associated with one or mere hydrauiic fracturing
equipmant {para [0018] - *hydraulic fracturing well site”; para [0041] - "database of information corresponding to one or mare sguipment
units at one or more wallsites”; para [$052] - "determing a heaith condition of one or more squipment units”); receiving a set of operationat
data associated with an active hydrautic fracturing operation {para {0030] - "control center 170 may be oparable to monitor... operational
pararmsiers™); determining, based on the trained machine ieaming model and the input set of operational data, one or more estimated
health conditions of a hydrautic racturing equipment used in the active hydraulic fracturing operation (para [0052] - "determing a heaith
condition of one or more equipment units®; para [0028] - "mixture may then be discharged from the common manifold 142 into the welibore
104 via one or more conduits™; para [0084] - "classifier may be implemented (508} using the... training samples. The classifier can be a
maching learming algonthm”}.

Schiumberger does not disciose wherein processing the set of operational data using the trained machine learning model. US Wall
discloses wherein: procassing the set of operational data using the trained machine learning model {para {0048} - "data may bs used ag
training data for 2 machine learning modal®; para [0039] - “processors that analyze the data received from one or more of the sther
components”). i would have been obvious (o one of ordinary skilf in the art 1o have modified the method of Schiumberger by including
wherein processing the set of operational data using the trained machine learing modea! as taught by US Well because it can more
efficiently implement a control system for recsiving, analyzing, and storing information from the well site (US Well, para [0048]).

Regarding claim 8, Schlumberger and US Weil disciose the meathod according to claim 8. Schiumberger further discloses whersin the set
of gperational data includes one or mora of environmental conditions, equipment specifications, operating specifications, equipment hours,
damage accumulation data, vibration parameters, temperature parameters, flow rale paramelers, pressure parameters, spaad, and motion
counts associated with the active hydraulic fracturing operation {para [0058] - "equipment unils for which heaith may be monitored... 8 heat
axchanger”).

Regarding claim 10, Schiumberger and US Wall disclose the method according to claim &, US Well further discloses wherein the one or
more estimated health conditions of the hydraulic fracturing equipment include an estimated time to failure (para [0045] - "determining that
the one or more parameters are indicative of a patential failure condition... method 160 also includes Ingging operation data including...
pumping hours. . and determining a maintenance schedule based at least in part on the operation data’}.

Regarding claim 11, Schiumberger and US Wall disclose the method according to claim 8. Schiumbergsr further discloses wherein the one
or more estimated heaith conditions of the hydrautic fracturing equipment include indications associated with a piurality of different failure
modes {para {0077-0078] - “alert may be generated when the temperature indicated by the corresponding portion of the thermal image is
above the operational temperature range... when the temperature indicated by the corresponding portion of the thermal image is below the
operational iemperature range”).

Regarding claim 12, Schiumberger and US Wall disclose the method according to claim 11. US Well further discloses fuither comprising:
determining, from the trained machine learing modsl, which parameters of the set of operational data are correlatad with certain failure
mades {para [0045] - "determining that the one of more parameters are indicative of a potential failure condition”}.

Regarding claim 13, Schiumberger and US Well disclose the msthod according to elaim 8. US Waell further discloses further comprising:
receiving and processing the set of operational dats through the machine iearning model in real time (para [0035] - “dats may be accessed
in real-time... control operation based on live and continuous data readings”); and generating an alert indicating a3 predicted failure {para
{0038] - "alarts that more specifically provides information regarding the potential causes of issues or current conditions”}.

Ragarding claim 14, Schiumberger and US Well disclose the msthod according to clsim B. Schlumberger further discloses further
comprising: obtaining actual health and failure conditions of the hydraulic fracturing equipment (para [0060] - "alert can be output (4 10} to
an aperator’y, and updating the trained maching learning model by correlating the set of operational data with the actual health and fallure
conditions {para [00&0] - "warning... can be stored in a database for subsequent analysis of historical events for given equipment unit{s)"}.
Regarding clsim 15, Schiumberger and US Well disclose the mathod according to claim 8. Schlumberger further disclases wherein the
hydraulic fracturing equiprnent includes at least one of 3 hydraulic pump, & fuid end, a power end, power generation squipment, pump
ron, and manitold system (para [0026] - "common manifold”).

CONTINUED IN SUPPLEMENTAL BOX
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Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation oft
Box V.2, CITATIONS AND EXPLANATIONS:

Regarding claim 18, Schiumberger discloses a hydraulic fracturing system {Abstract), comprising: 2 pump comprising a fluid end {para
[0028] - "rmixture may then be discharged from the common manifold 142 into the wellbore 104 via ong or mors conduits”; para {0030] -
“controf center 170 may be operable o monitar... the pump assemblies™); one or more additiona! hydrauiic fracturing equipment (para
0041] - "database of information comresponding (o one or more equipment units at one of more welisites"); & plurality of sensors
configured to measure a plurality of operational paramsters of the hydraulic fracturing system during an active hydraulic fracturing
operation {para [0060] - "sensors that are on-board the equipment unit”™); and a control system {para [0037] - "heaith monitaring system
200 includes a control center”), the control system configured to: recaive a set of operational data associated with the active hydrauic
fractusing operation, the set of operational data including the plurality of operational parameters {para {0030] - "contred center 170 may be
aperable to monitor... cparationat parameters”); determing, based on the rained machine leamning mods! and the sat of opsrationat data,
one or more estimated health conditions of the fluid end {para [0052] - "determine & health condition of one or more egquipment units”; para
{00287 - "mixture may then be discharged from the common manifold 142 inte the wellbore 104 via ong or mors conduits”; para {0084) -
“classifier may be implemented {506} using the... raining samples. The ciassifier can be a machine learning algorithm”; para [0062] -
“determine a health condition of one or more aquipment units”).

Schiumberger does not disclose wherein process the set of operational data using a trained machine learning model. US Well discloses
whargin: process the set of operationsi data using a trained machine learning model {para [004%9] - "data may be used as training data for
a machine learning model™; para [0038] - "processers that analyzs the data raceived from one or more of the other components”). It would
nave bean obvious 1o one of ordinary skill in the art to have maodified the system of Schiumberger by including wherain process the set of
operational data using a trained maching learning model as taught by US Well because it can more efficiently implement a control system
for recciving, analyzing, and storing information from the well site (US Well, para {00481}

Regarding claim 17, Schiumbarger and US Well discloss the system according to claim 16. Schiumberger further discloses whersin the set
of aperational data includes one or more of environmental conditions, equipment specifications, operating specifications, equipment hours,
damage accumulation data, vibration parameters, temperature parameters, flow rate parameters, pressure pararmeters, speed, and motion
counts associated with the active hydraulic fracturing operation (para {3058] - "equipment units for which health may be monitored... a heat
sxchangsr).

Regarding claim 18, Schiumberger and US Well disciose the systerm according to claim 16, Schiumberger further discioses wherain the
trained maching learming mode! utitizes training data, the raining data including a corpus of historical operational data associated with
historical hydraulic fracturing operations and corresponding heaith conditions associated with one or mare hydraulic pump fluid ends used
in the historical hydrautic fracturing operations, respactivaly (para {0018} - "hydraulic fracluring well site”; para [0041] - "databass of
information corresponding to ong or more equipment units at one or more wallsites”; para {0082] - "determine a health condition of one of
mors equigment units™, para [DDB0] - "warning... can be stored in a database for subsequant analysis of historical events for given
aquipment urit{s}").

Regarding claim 19, Schiumberger and US Well disclose the method according to claim 18. US Well further discloses wherein the one or
more estimated haaith conditions of the fluid end include an estimated time to failure {para {004 5] - "determining that the one or more
parametars arg indicative of 2 potential failure condition... method 180 also includes logging operation data including. . pumping hours...
and determining a maintenance schedule based at least in pant an the operation data”).

Regarding ciaim 20, Schiumberger and US Wall disclose the method according to claim 16, US Well further discloses wherein the one or
more sstimated health conditions of the hydraulic fracturing equipment include indications associated with a plurslity of different falture
modes, and whergin the trained maching learning model indicates which parameters of the set of operaticnal data are correlated with
certain failurg modes {para {0045] - "determining that the one or more parameters are indicative of a potential failure congdition”).

Claims 1-20 have industrial applicability as defined by PCT Articls 33(4) bacause the subject matter can be made or used in industyy.

Form PCT/ISA/237 (Supplemental Box) {revised January 2019)
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From the INTERNATIONAL SEARCHING AUTHORITY

1o TAYLOR'FTEVANS P {ji

T HOGAN LOVELLS US LLP
809 MAIN STREET, SUITE 4200
HOUSTON, TX 77002 NOTIFICATION OF TRANSMITTAL OF
THE INTERNATIONAL SEARCH REPORT AND
THE WRITTEN GPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

{PCT Rule 44.1)

fmonmsens MAR 19 2024

FOR FURTHER ACTION  Sce paragraphs | and 4 below

Applicant’s or agent’s file reference
047158.500078
international application No. international filing date

POT/US 20/67528 {day/month/year) 30 December 2020 {30.12.2020)

Applicant
U.8. WELL SERVICES, LILC

i The applicant is hereby notified that the internattonal search report and the written opinion of the International Searching
Authority have been established and are transmitted herewsth,
Filing of amendments and statement snder Article 19:
The applicant is entitled, if he 50 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?  Dircctly to the International Bureau preferably through ¢PCT, or on paper to:
The International Burcau of WIPO, 34, chemin des Colombettes, 1211 Geneva 20, Switzerland

For more detailed instructions, see the PUT Applicant 5 Guide, International Phase, paragraphs 9.004 — 8 011,

2. m 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 E::} With regard to any protest against payment of (an} additional fee(s) under Rule 40.2, the applicant 18 notified that.
the protest together with the decision therenn has been ransmitied to the Intornational Bureay togsther with any request
to forward the texts of both the protest and the decision thereon to the designated Offices.
[:3 po decigion has been made vet 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 Scarching Authority to
the Internationat Bureau. These comments will be made available to the public afler international publication. The Imemational
Bureau will send a copy of such comments {0 all designated Offices uniess an international preliminary examination report has
been or is to be established.

Shortly aficr the expiration of 18 months from the prierity date, the international application will be published by the
International Bureau. ifthe applicant wishes to avoid or postpone publication, a notice of withdrawal of the international apptication,
or of the priority ¢laim, must reach the Internationat Bureau before the completion of the technical preparations for international
publication {Rules 20bis. 1 and 905:5.3).

Within 1% months from the priority date, but only in respect of some designated Offices, a demand for intemnational preliminary
examination must be filed i€ the applicant wishes to postpone the entry into the national phase until 38 months from the priority
date {in some Offices even later); ostherwise, 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 desigrated Qffices, the time limit of
36 mounths {or Iater) will apply even if no demand is filed within 19 months. For details about the applicable time Ihmits, Gffice
by Office, see www. wipo.int/potienfiexts/time_timits himl and the PCT Applicant's Guide, National Chapiers,

Within 23 months from the priovity date, the applicantwmay request that s supplementary international search be carried out
by a different International Searching Authority that offers this service (Rule 45kis.1). The procedure for requesting supplementary
international search is descnibed in the PUT Applicant s Guide, International Phase, paragraphs &8 §06-8.032.

Name and mailing address of the ISA/US Authorized officer

Mail Stog PCT, Attr: 1ISA/US

Conunissicner for Patents Lee YOUF‘IQ
2.0, Box 1450, Alexandria, Virginia 22313-1480
Facsimile No. 871-273-8300 Telephone No. PCT Helpdesk: 571-272-4300
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PCT

INTERNATIONAL SEARCH REPORT
{PCT Article 18 and Rules 43 and 44}

Applicant’s or agent’s file reference FOR FURTHER ACTION
D47158.800078 see Form PCT/ISAMR20 as well as, where applicable, item § befow,
international application Mo, international filing date {dapfmonth/vear) {Earliest) Priority Diate {dayw/month/year}
PCTIUS 20/67528 30 December 2020 (30.12.2020) 31 December 2018 (31.12.2018}

Applicant

U.S. WELL SERVICES, 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 s being transmitied o the Intemational Bureau.

This international search report consists of a toial of & sheets,
{:E it is alsa accompaniad by a copy of each prior art document <ited in this report.

b Basis of the report
a. With regard to the Ianguage. the international search was carried out on the basis of.
the intermational application in the fanguage in which it was filed.

B a transtation of the mitcemational application into which iz the language of
a transtation furnished for the purposes of international search (Rules 12.3(a) and 23.1{b}}.

b i E This international search report has been established taking into account the rectification of an abvious mistake authorized
by or notified 1o this Authority under Rule @1 (Rule 43.6bis(a}).

D With repard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. L.

o

[

i E Certain ¢laims were found unscarchable {see Box No. ).
3. D Unity of invention is facking (see Box No. {l{}.

4. With regard to the title,
EX] the text is approved as submitted by the applicant.

. i the text has been established by this Authority to read as follows:

5. Withregard to the abstract,
gXE the text is approved as submitied by the applicant.

i:j 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, submut comments to this Authority.

6. With regard to the drawings,
1

a. the figure of the drawings to be published with the abstract is Figure No.
[Xj as suggested by the applicant.
m as selected by this Authority, because the applicant failed to suggest a figure.
m as selected by this Authority, because this figure better characterizes the invention,

b nosie of the figures is to be published with the abstract.
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A, CLABSIFICATION OF SUBJIECT MATTER
PC - E218 43/26, FO4AB 47/02, FO4B 83/22 (2021.01}

CPC - EZ1B 43/28, FO4B 47/02, FO4B 53/22

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

B. FIELDS SEARCHED

Minimum documentation searched (Classtfication system followed by classification symbois)
See Search History dotument

Documentation searched other than minimum documentation to the extens that such documents are included in the fields searched
See Search History document

Electronic data base consulted during the international search {name of data base and, where practicable, search terms used)
Ses 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 2018/0128104 A1 (CaterPiliar Inc.} 2 May 2018 (02.05.2019) Entire document especially 18, 11-12, 18
e para {0007}, [0018), {DO2S], {0034} and figs. -7 e
A 10
X ' 138 201 1/0081268 A1 {Ochoa et all) 7 April 2011 {D7.04.2011) Entire document especially para” | 11, 13-14
“oe {0037}, {0040 {0041} and figs. 1> e
A 10
A UGS 2017/0204852 A1 (Bamett, JR.) 20 July 2017 (20.07.2017) Entire document 118
A US 2012/0083836 A1 (Raxter et 1.} 15 Margh 2012 {15.03.2012) Entire document 118
A LIS 2015/0147 194 A1 {Globa!l Energy Services, Inc.} 28 May 2015 (28.05.2015) Entire 1-15%
document
{:] Further documents are Hsted i the continuation of Box C [:j See patent family annex.
= Special categories of cited documents: “P later documznt published after the international filing date or priority
“A”  doecuniest defining the general siaie of the art which is not considered date and not in conflict with the application but cited 1o understand
tc be of particular relevance the prinsiple or theory underlying the invention
“D”  docwnent cited by the applicant in the mternational application X" document of particular relevance; the claimed invention cannot be
“E”  carlier apphication ot patent but published on or afier the international considered novel or cannot be sonsidered o invelve an mventive siep
" Aline date i ) when the document is taken alone

filing date
“L” document which may throw doubts on priority claim(s) or which "Y” documeni of particular relevance; the claimed invention cannot
is cited to establish the publication date of another citation or other be considered to involve an inventive step when the document s
special reason (as specified) combined with one ov more other such documends, such combination
o} i s idiegd i e
“Q document referring to an oral disclosure, use, exhibition or other means being obvious io a person skilled in the ant
P document published prior to the international filing date butister than “&”  document member of the same patent family
the priority date claimed

Date of the actual completion of the international search Date of matling of the international search report
22 February 2021 MAR 1 % 282%

Name and mailing address of the ISA/US Authorized officer

Mail Stop PCT, atin: ISA/US, Commissioner for Patents Lee Younyg

PG Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300 Telephone Mo. FCT Helpdesk: 571-272-4300

Form PCT/ISA/Z 0 (second sheet) (July 2019)
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From the
INTERNATIONAL SEARCHING AUTHORITY

To: TAYLOR P, EVANS P{:"‘Ef

HOGAN LOVELLS US LLP

608 MAIN STREET, SUITE 4200
HOUSTON, TX 77002 WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

{PCT Rule 43bis.1}

eeriaes,  MAR 19 2021

Applicant’s or agent’s file reference FOR FURTHER ACTION

047158.800078 See paragraph 2 below

international apphication No. international filing date (day/month/yeas) Priority date {day/month/year}
PCTJS 20/67528 30 December 2020 (30.12.2020} 31 December 2010 (31.12.2018)

international Patent Classification (JPC) or both nationat classification and IPC

PC - E21B 43/28, FO4B 47102, FO4B 53/22 (2021.01)
CPC - E21B 43/26, FO4B 47/02, FO4B 53/22

Applicant

U.S. WELL SERVICES, LLC

This opinion contains indications relating to the following items:

Box No | Basis of the opinion

Box No. [ Priognty
Box No. 1t Non-establishment of opinion with regard 1o novelty, inventive step and indusirial applicability
Box No. IV Lack of unity of invention

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

Box No. VI Cerain documents cited

Box Mo. VI Certain defects in the international application

UL }ODTK

Box No. VI Certamn observations on the international application

2. FURTHER ACTION

If a demand for international preliminary examination is made, this apinion will be considered to be a writlen opinion of the
International Preliminary Examining Authority {“IPEA™) except that this does not apply where the applicant chooses an Authority
other than this one 1o be the IPEA and the chosen {PEA has notified the Intemational Burcau under Rule 66.15is(b) that written
apininns of this Intermational Searching Authority will not bs so considered.
{f this opinion is, 85 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 asnendments, before the expiration of 3 months from the date of mailing of Form
PCTHSAZZ0 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 1SA/US| Date of completion of this opinion Authorized officer

Mail Stop PCT, Attn: 1ISAAUS Lee Young

Commissiongr tor Patents - b

£.0. Box 1458, Alexandria, Virginia 22313~1450 22 February 2021 FOT Help Desk

Facsimile No. 571.273-8300 Telephone Mo, §571-272-4300

Form PCTASAZLT {cover sheet) (revised January 2019)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PETILS 20/67528
Box No. § Basis of this opinion

i, With regard to the Ianguage, this opinion has been established on the basis of!

{E the international application in the Janguage in which it was filed.

m a translation of the international application into which is the language of a transiation
furnished {or the purposes of international search (Rules 12.3(a) and 23. (b))

2. E} This opinion has been established taking into account the rectification of an obvisus mistake authorized by or notrfied to
this Authority under Rule 91 {(Rule 43445, 1{b}).

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

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

b. furnished together with the internastional application under PCT Rule 134er.1(a} for the purposes of international
search only in the form of an Annex C/8T.25 text file.

c. m furnished subsequent to the international filing date for the purposes of ternational search only:
i E wy the form of an Annex C/ST.23 text file (Rule 13ser {(a}).
E:j on paper or in the form of an image file (Rule 13ser. 1{b} and Administrative Instructions, Section 713},
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
fited or does not go beyond the application as filed, as appropriate, were fumished.

4

L

5. Additional comments:
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Box Ng. V Reasoncd statement under Rule 435i5.1{a}{i} with regard to novelty, inventive step and industrial applicabifity;
citations and explanations supporting such statement

1. Siatement
Novelty (N) Clgims 110, 1314 YES
Claims 11-12, 15 NO
Inventive step (IS} Claims 10 YES
Claims i-9 1118 HO
ndustrial applicability (1A) Claimsg 1-18 YES
Cinims MNone NO

2. Citations and explanations:
Clatms 11-12 and 15 lack novelty under PCT Article 33(7) as being anticipated by US 2019/128104 A1 to CaterPiliar Inc. (hereinafier
‘CaterPiilar.

Regarding Claim 11, CaterPillar teaches a fluid end (168 - "fluid end block®, figs. 8-7; para {0034]) for 8 fracturing pump {para [0007],

{00 18], [0034]), comprising:

a plurality of segments {See fig. §; first segment is defined as segments 176 and 174; saoond segment is defined as segment 180 and the
two unlabelad segments) coupled together slong & discharge axis (See figs. 8.7; discharge axis extends through opening in the sides of
segments), each segment of the plurality of segments having a plurality of suction bores {See fig. §; see how st segment has two suction
bores in the front surface of the segments 174 and 178 while the second segment has three suction bores in the front surface);

respective interfaces bebtwaen segment pairs formed by adjacent segmenits of the plurality of segments, the interfaces coupling the
segment pairs together {See fig. 8, see left side of segment 180 and right side of segment 174 that abut one another); and

respective access areas (See fig. 8; see semicircle culout portions in left side of segment 180 and right side of segment 174 that are
above the suction bores) proximate the respective interfaces (See fig. §). the respective access argas configured o provide access for
mechanical couplings {156 - "stitch pins”, fig. §) to join the segment pairs fogether (Sees fig. 6; para [0034]).

Regarding Claim 12, CaterPillar teaches the fiuid end of claim 11, wherein the mechsnical couplings are fasteners (158 - “stiich pins”, fig.
§; para [0034]).

Regarding Claim 15, CaterPillar teaches the fiuid end of ciaim 11, wherein the respective access areas (See fig. §; see semicircle cutout

portions in left side of segment 180 and right side of segment 174 that are above the suction bores) are at least one of axially higher than
the plurality of suction bores (See fig. 86; see semicircle cutout portions in left side of segment 180 and right side of segment 174 that are

above the suction bores) or axially lower than the plurality of suction bores.

Claims 1-8 lack an inventive step undar PCT Article 33(3) as being obvious over CaterFiliar.

Regarding Claim 1, CaterPillar teaches a fluid end (168 - "fiuid end block®, figs. 8-7; para {0034]) for a fracturing pump {para {0007},
{0018], {0034]}, comprising:

a first sagment {collectivaly 1786 - “segmaent”, 174 - "replacement segmant”, fig. 8}, the first segment having a plurality of first suction bores
{See fig. 6; see bores on front of segments 178, 174) and a first discharge path (See figs. 6 and 7; see horizantal bore through segments
174, 176 that extend through the abulting surfaces of the segments 174, 176);

a secongd segment (See fig. 8; collectively segment 180 as well as the untabeled sagment immediately to the right of segment 180}, the
second segment having a plurality of second suction bores {See fig. §; ses bores on front of segment 180 and the segment to the right}
and a second discharge path {See figs. § and 7, ses horizontal bore through segment 180 and its adjacent segment that extend through
the abulting surfaces of the segments 180), and

a third segmaent (See fig. 8, see segment on far end of fluid end block 168), the third segment having a third suction bore (See fig. 6] see
bore on front of far-right segment) and a third discharge path (See figs. 6 and 7; see horizontal bore through far-right segment that extends
through the abuting surfaces of the segment);

wherein the first segrment is mechanically coupled o the second segment, the second segment is mechanically soupied 1o the third
segment {See fig. 8}, and sach of the first discharge path, the second discharge path, snd the third discharge path are aligned (Sse fig. 6-
7; discharge paths must be aligned to allow the fluid to leave the fluid end block 168) but does not specifically teach wherein the third
segment has a plurality of suction bores. However, the duplication of parts fatls within the ordinary skilt of in the art using routine
axperimantation and dasign principles. Accordingly, it would have been obvious to ane of ordinary skill in the art to have the third segment
ne mads of two fiuid segments, like the first and second segment of CaterPiltar, in order to increase the fluld capacity of the pump o reach
graater downhole depths.

Regarding Claim 2, CaterRiilar teaches the fluid end of claim 1, wherain the first segment {collectively 176 - "segment”, 174 - "replacemant
segment”, fig. &) is couplad to the sacond segment {Ses fig. 6. collectively segmant 180 as well as the uniabeled ssgment immediately to
ihe right of segment 180) via one or more fasteners (156 - "stitch pins”, fig. 8).
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Regarding Claim 3, CaterPillar teaches the fluid end of claim 1, wherain the second sagmernt {See fig. §; collectively segmernt 180 as welt
as ths unlabsled segment immediately © the right of sagment 180) comprises: a notch (See fig. §; ses semicircle cutout portions in laft
side of segment 183 that are above the suction borgs) formed in the sgcond segment {See figs. 6-7), the notch having a second aperture
{See figs. £-7; see apartura in top of segment 180 that receives ping 158) aligned with a first aperture of the first segment (See figs. 6-7;
sse aparturs in top of segment 174 that receives pins 1586 and is aligned with the aperiure of segment 180},

Regarding Claim 4, CaterPillar teaches the fiuid end of claim 3, wherein the notch (See fig. 6, see semicircle cutout portions in teft side of
segment 180 that are above the suction bores) is at least ane of axially higher than the plurality of suction bores {See figs. 6-7} or axially
lower than the plurality of suction bores.

Ragarding Claim 5, CaterPiliar teaches the fluid end of claim 3, wherein the notch (See fig. §; ses semicircts cutout portions in left side of
sagment 180 that are above the suction bores) is formed on at least one of & suction side of the second segment (See figs. §-7: sge how
the first notch that is above the suction bore is located on the suction side of the Auid end block 188) or a back side of the second segment,

Ragarding Claim 8, CaterPillar teaches the fiuid end of claim 1, but does not specifically teach wherein the plurality of first suction bores
inciudes three suction bores, four suction boras, or five suction borss. Further, design decisions regarding the number of suction bores fall
within the ordinary skilt in the art of one designing a hydraulic fracturing pump. Accordingly, it would have been obvious to one of ordinary
skill in the art to have wilized routing experimentation and design cheices (o have chosen an appropriate number of suction bores as
claimed thereby allowing for a high enough fluld capacity to fracture formations at greatl depths.

Regarding Claim 7, CaterPillar teaches the fluid end of claim 1, whergin each of the pluraiity of first suction bores, the plurality of second
suction bores, and the plurality of third suction bores has an squal number of respective suction bores (See fig. 6 and claim 1 above; each
plurality of suction hores has two suction bores).

Regarding Claim 8, CaterPillar teaches the fiuid end of claim 1, but does not specifically teach the system furthor comprising: a sealing
system arranged at an interface between the first segment and the second segment, the sealing system including at least one seal o
conirol flow at the interface. However, in a further embodiment, CaterPillar teaches a hydraulic fracturing system {Ses fig. 3, para [0025])
comprising a first segment {133, 138 - "segments®, fig. 3} and a second segment {140 - "segment”, fig. 3}, further comprising: a sealing
system (153 - “seal”, fig. 3) arranged at an interface between the first segment and the sacond segment (See fig. 3; seal 183 is betwean
the discharge conduits 118 of segments 130 and 140), the sealing system including at least one seat to control flow at the interface (See
fig. 3; para [0030]). Accardingly, it would have been obvicus to one of ordinary skill in the art to use the sealing system of the second
ambodimant on the interfaces of the first embodiment in order (o ensure thers are no leaks hatween segments.

Regarding Claim 8, CaterPillar teaches the fluid end of claim 1, but does not specifically teach wherein the plurality of first suction boras,
the pluraiity of second suction hores, and the plurakity of third suction bores have a cumulative number of bores equal o at least ong of
nine hores, ten bores, twelve bores, or fifteen bores. Further, design decisions regarding the total number of suction bores fall within the
ardinary skilf in the art of one designing a hydraulic fracturing pump. Accordingly, it would have been cbvious to one of erdinary skill in the
art {6 have utilized routine experimentation and design choices 1o have chosen an appropriate number of total suction beras as claimed
thereby afiowing for a high enough fluid capacity o fracture formations at great depths.

Claims 11 and 13-14 lack an inventive step under PCT Article 33(3) as being obvious over LS 2011/0081268 A1 to Gchoa et at.
(herginafter 'Ochea’).

Regarding Claim 11, Ochosa teaches a fluid end {See figs. 1-5; para [0037]) for a fracturing pump (Ses fig. 1, para [0037]), comprising:

a plurality of segments {See fig. 1; first segment is left two body portions 100; second segment is the right most portion 100} coupled
together along a discharge axis {Sse fig. 3; see opaning near top of end plate 118 that connects discharge paths of each portion 100 1o
one another; extends horizontaily from end plate to end plate), the first segment having a plurality of suction bores {Ses fig. 1; see
openings on front surface of portions 100}

respective interfaces {118 - "exterior surfaces”, fig. 4) between segment pairs formed by adiacant segments of the plurality of segments,
the interfaces coupling the segment pairs together (See figs. 1-4); and

respective access areas (See fig. 4; ses opening in surface 116 for fastener 120) proximate the respective interfaces {See fig. 4}, the
respective access areas configured to provide access for mechanical couplings {120 - “fastener”, fig. 4} to join the segment pairs together
{See fig. 4; para [0040}-{004 1]} but does not specifically teach wherein the second segment comprises a plurality of suction bores.
However, the duplication of parts falis within the ordinary skill of in the art using routine experimentation and design principles. Accordingly,
it wold have been obvicus to one of ordinary skill in the ant to have the second segment be made of two fluid segments, like the first
segment of Gehana, in order 1o increase the fluld capacity of the pump to reach greater downhole depths.

Regarding Claim 13, Ochoa teaches the fiuid end of claim 11, wherein each respective access area (See fig. 4; ses opening in surface 116
for fastener 120} includas an apenure {See fig. 4; see opening in swiface 116 for fastener 120} aligned slong the discharge axis {8se figs.
1-5; discharge axis and fastensr 120 both extend horizontally from endplate 118 to end plate 118), the aperture aligning with an adjacent
coupling aperture of the segment pairs {Se fig. 4; both segments havs an epening to receive fastener 120).

Regarding Claim 14, Ochoa teaches the fiuid end of claim 11, whersin a single access area is associated with 8 respeciive interface {See
fig. 4; para [00401-{0041}; only one of the fasteners 120 actually extends through the portions 100 so there is only 2 single access area per
respactive interface).
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Claim 10 mests the criteria set forth under PCT Article 33{2}-(3) beoause, as will be shown, the prior art does not teach, nor does it fairly
suggest, the claimed limitations.

The prior art is examplified by (1) CaterPiltar and (2) Cchoa.

{1} CaterPillar teaches a fluid end {188 - "fluid end block”, figs. 8-7; para [0034])} for a fracturing pump (para {[0007], {0018], [0034]),
comprising:

3 first sagrent (collectively 175 - "segment®, 174 - "replacement segment”, fig. 8), the first segment having a plurality of first suction bores
{Se=a fig. §; see bores on front of segments 1786, 174) and a first discharge path {See figs. 6 and 7; see horizontal bore through ssgments
174, 176 that extend through the sbutting surfaces of the segments 174, 176);

a second segment {See fig. 6; collactively segment 180 as well as the uniabeled segment immaeadiately to the right of segment 180}, the
second segment having a piurality of second suction bores {See fig. §; see bores on frant of segment 180 and the segment o the right}
and a second dischargs path {See figs. 6 and 7; see horizontal bore through segment 180 and its adiacent segment that extend through
the abutting surfaces of the segments 180); and

3 third segment {See fig. §; ses segmant on far end of fiuid end block 168), the third segmaent having a third suction bore (See fig. §; sea
bare on front of far-right segment) and a third discharge path (See figs. § and 7; ses hortzontal bore through far-right segment that extends
through the abutting surfaces of the segment);

wherein the first ssgment Is mechanically cougled (o the second segment, the second segment is mechanically coupled to the third
segment (See fig. 8}, and each of the first discharge path, the second discharge path, and the third discharge path are sligned (See fig. &
7; discharge paths must be aligned to allow the fluid to leave the fluid end block 168).

{2) Gchog teaches a fiuid end (See figs. 1-5; para [0037]) for 3 fracturing pump (See fig. 1; para {0037]), comprising: a piurality of
segments {(See fig. 1; first sagment is loft two body portions 100; second segmaent is the right most portion 100} coupled together along a
discharge axis {See fig. 3; see opening near top of end plate 118 thet connects discharge paths of each portion 100 to cne another;
extends horizontally from end plate 1o end plate), the first segment having a plurslity of suction bores {Bee fig. 1; see openings on front
surface of portions 100); wherein a second end of the first segment {See fig. 4; see right end of middie segment 100} is machined as a
male end {114 - “raised surface”, fig. 4.

Regarding Claim 10, CaterPillar teaches the fluid end of claim 1, but does not specifically teach wherein a first end of the first segment is
machined as a female end and g second end of the first segrment is machined as a male end. Further, Ochoa teaches & fluid end (Sew figs.
1-5; para [(037)) for a fracturing pump {See fig. 1; para {00371}, comprising: a plurality of segmenis (See fig. 1; first segment is laft two
body porions 100; second segment is the right most portion 100} coupled together along a discharge axis {See fig. 3; see opening near
top of end plate 118 that connects discharge paths of each portion 100 to ane another; extends harizontally from end piate to end plate),
the first segment having a plurality of suction bores (See fig. 1; see openings on front susface of portions 100}, wherein a second end of
the first segment (See fig. 4; see right end of middie segment 100} is machined as a mala end {114 - “raised surface”, fig. 4). However, any
combinaton of the above referances fails to teach wherein a first end of the first segment is machined as a femals end. Accordingly, the
prior art does not spacifically teach or fairly suggest ingividually or in combination the fluid end of a fracluring systemn as claimed.

Claims 1-15 have industrial applicability as defined by POT Article 33(2)-(3) because the subject matter can be made or used by industry.
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This international search report consists of a total of sheets.

m it is also accompanied Dy a copy of each prior ant document cited in this report.
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X} the international application in the language in which it was filed.

m a transtation of the international application into which is the language of
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6. With regard to the drawings,
a. the figure of the drawing.é to be published with the abstract is Figure No. 1
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b. E:E none of the figures is to be published with the absiract

as selected by this Aunthority, because the applicant failed to suggest a figure.
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“0” document referring to an oral disclosure, use, exhibition or other means bing obvious to & persen skilled in the an
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the priority date claimed
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Box No. I Priority
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Box No. [V Lack of unity of invention
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Box No. VI Certain documents cited
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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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Box No. § Basis of this opinion

i, With regard to the language, this opinion has been established on the basis of!

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

2. i:} This opinion has been established taking inio account the rectification of an obvious mistake authorized by or netified to
this Authority under Rule 91 {Rule 43545, 1(b}).

3. {:3 With regard to any nucieotide and/or amine acid sequence disclosed in the international application, this epinion has been
sstablished on the basis of 2 sequence Hsting:

a. m forming part of the international application as fifed:
m in the form of an Annex C/ST.25 text file.
Ej o paper or in the form of an image file.

b. m furnished together with the international application under PCT Rule 13er.1{a) for the purposes of international
search only in the form of an Annex C/8T.25 text file.

c. m fiunished subsequent 1o the international filing date for the purposes of international search only:
E::E it the form of an Annex C/ST.23 text file (Rule 13z 1{a}).

E I on paper or in the form of an image file (Rule 13s2r 1(b) and Administrative Instructions, Section 713).

4. m tn addition, in the case that more than one version of 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 beyoud the application as filed, as appropriate, were furnished.

5. Additional comments:
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Box Ng. ¥V Reasoned statement under Rule 43545, 1{a}(i) with regard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement

1 Statement

Novelty (1) Claims 120 YES
Claims MONE NO
Inventive step (18} Claims NONE YES
Clatims 1-20 NG
Industrial applicability (IA) Claims 1-20 YES
Claims NONE MO

2. Citations and explanations:
Claims 1-5, 7-12, and 14-20 iack an inventive step under PCT Article 33(3) as being obvious over US 2017/0282513 At to Schlumberger
Technology Corperation (hereinafier Schiumberger 513} in view of US 20120150455 A1 to Franklin et al. {hereinafter Frankding.

Ragarding claim 1, Schiumberger 513 discioses a method of hydraulic fracturing (abstract- Method and apparatus for assessing health of
fraciuing fivid pump assemblies and other wellsite aguipment), comprising: providing a fracturing fluid to a pump (para {0018}- The
masnifold unit 140 is operable to receive the fluid via the one or more conduits 130 and distributs the fluid to the pump units 200 via
corresponiding conduils 133}, the pump comprising 3 pressure S2nsor for measuring pressure at a fiuid end {para {0035}- The pump
assembly 200 may alse or instead comprise une or more sensors 318 operable to generate real-ime dats refated to fluid input {suction}
pressure andlor flow rate, fluid output {discharge) pressure andlor flow rate, and/or other operational parameters of the fluid end 290},
injecting the fracturing fiuid from the pump into a wellhead via the fluid end {para {001 g} The pump units 200 pragssurize the fuid received
via the corresponding conduits 136 and retumn the high-pressure fiuid to the manifold unit 140 via corresponding conduits 138, The high-
pressure fluid may then be injectad into the welibors 104, such as via one or mors conduits 131), determining a pressure differantial {para
[B056)- For example, continuing with the above-described examples of the first and second predictive models related to the transmission
205, a third predictive mode! related to the ransmission 205 may predict the differance betwaen the filter in-pressure of the ransmission
20% and the filter out-pressure of the transmission, based on the cther operationat parameiers in the real-time data). Schiumberger 513
fails {0 disclose, oblaining a first pressure measurement at the fluid end via the pressure sensor; oblaining a second pressure
measurernent at the fluid end via the pressure sensor; determining a pressure differential between the first pressure measurement and tha
sacend pressure measurement; and defermining an operational condition of the fiuid end hased at ieast in part on the pressure differgntial
and a known or estimatad correlation between the pressure differential and the operational condition.

Franklin, drawn to off and gas operations tasling, discloses, obtaining a first pressure measurement at the fluid end via the pressure
sensor (Fig. 2, element 204, 124; para {0018} The computer system is further configured o receive pressure data from the pressurg
sensor... when pressurized by the source of pressurized fiuid 10 a first test pressure; para [0078]- it will be understood that the software
application can read the data and calcutate the feak detection value (LDV) nearly simultangously with the measurement of the pressure by
the pressure sensor; para [0101]}- one at the surface near the pumping unit 12a... The pressure sensors 20A and 208 are also in electrical
communication with the computer system 224, as is the graphical output 25A); obiaining a second pressure measurement at the fluid end
via the pressura sensor (para [0018]- 2 second period of ime when pressurized by the source of pressurized fluid to 3 second test
pressure; para {007 3)- which is 8 function of a variance of the first pressure at time 10 and the test pressure at time t1); determining a
pressure differential between the first pressure measurament and the second prassure measurement {para {007 31- Embodiments of the
software application as will be described in further detail below are configurad to calculate 3 leak detection valug, which is & function of 8
variance of the first pressure at time 10 and the test pressure at time t1; the test pressure at tims t1 and the test pressure at time 12; and so
on; para [0136)- The second pressure can be significantly different than the first pressure and, optionally, the sacond pressure can be
orders of magnitude higher or lower than the first pressure), and determining an operational condition of the fluid end based at least in part
on the pressure differential and a known or estimated correlation between the pressure differential and the operational condition (para
{0080} the software application for the computer system 22 (Or operating program hardwired on a silicon chip in a specific computer), can
measure the rate-of-change of the pressure within the pressure system, and then utilize this value to calculate the leak detection vaiue
(LDV): para {0130} 1t should also be noted that for purposes of ths validation, test 832 and leak detection valug or curve 632 was selected
as @ benchmark as typically would be the case when conducting the test in real-ime at a well site. The remaining tests show good
correlation of the leak detection vaiues: para {0127} This reflects, in par, 3 change in lemperalure as discussed previously. As stated, itis
irmportant to differentiate between the normat decraase in pressure from a decrease in pressurs redating to a problem such as a potentiatly
harmiul leak). It would have been obvious to one having ordinary skill in the art to combing the pressure analysis of Frankiin with the
mathod of Schiumberger 513 i improve the refiability and accuracy of dstection {see Franidin, para [0012])- Thus, there exists a need for a
systemn and methods for quickly and accurately performing a leak/pressurs test for a pressure system; para {0127]- Regardiess of the
reason for adding the additional fiuid, chart 800 of the calculated leak detection valuss will lustrate that the prasently disclosed method
and systems quickly and mare sasily alfow the user of the pressnt system to identify good tests (not leaking) from leaking pressure
systems).

Regarding claim 2, Schiumberger 513 in view of Franklin disclose the method of claim 1. Franklin further discloses, wherein the first
pressure measurement and second pressure measurement are derived from a pressure sample taken by the pressure sensor over a
periad of time (para [1073})- Embodiments of the softwars appiication as will be described in further detail below are configured o calculate
2 leak detection value, which is a function of a variance of the first pressure at time 10 and the test pressurs at time t1; the test pressure at
time t1 and the test pressure at time 12; and so on).

--see supplemental box
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Regarding claim 3, Schiumberger 513 in view of Frankiin disclose the method of ¢laim 2. Franklin further discloses, wherein the first
pressure measurement is the maximum value in the pressure sample and the second measursment is the minimum valug in the pressure
sample {para [0138]- The sscond pressure can be significantly different than the first pressure and, optionally, the second pressure can b
orders of magnitude... lowsr than the first pressure}.

Regarding ciaim 4, Schiumberger §13 in view of Frankiin disclose the method of claim 2. Frankiin further discloses, whergin the first
pressure measuvement and the second measurement rapresant a pressure fluctuation in the pressure sample (para {0113} On the other
hand, leak detection values 432 and 433 have a significantly different character whan plotted on chart 400 as comparad to the leak
detection values 431, 434, and 438. Thus, whether establishing a threshold teak detection value of 0.1 for example, or comparing the teak
detection values 432 and 433 against the other leak detection valuas 431, 434, and 435, which are good and usable a5 a benchmark, the
slopes or graphs associated with fsak detection values 432 and 433 indicate clearly that the pressure systern lested in 332 and 333 differs
dramatically from the others 431, 434 and 435},

Regarding claim 8, Schilumberger §13 in view of Frankiin disclose the method of claim 1. Schiumberger 513 further discloses, whersin the
operational condition includes an estimation of remaining life of the fiuid end (para {0088} wherein the first predetermined threshold
sorresponds to a first predetenmined value related to operational failure of one or more of the other pump assemblies; para [0069]- The
method {500} may also comprise genarating (580) the predetermined thresholds ulilized for comparison (§30) with the generated (525)
andior abstracted (538) residuat data. The ganerated {580) thresholds may correspond o particuiar amounts of operating time remaining
before & failure oocurs).

Regarding claim 7, Schiumberger $13 in view of Frankiin disclose the method of claim 1. Franklin further discloses, wherein the first and
second pressure measurements are taken at a discharge side, 8 suction side, or a plunger chamber of the fluid end {para [0186]- During
1esting the pressure sensors 1086, 1087 and flow sensor 1088 can be located anywhare on the prassure systemn that is in fluid
commurication with the fluid pathway being pressurized. As apparent 1o one of skill in the an, a convenient location for the sensors would
be proximate the fluid pumping units 1080, 1081).

Regarding claim &, Schiumberger 513 discloses a method of monitaring a fluid end of a hydraulic fracturing pump (abstract- Method and
apparatus for assessing health of facturing fuid pump assemblies and other wellsite equipment}, determining 8 pressure differentiat (para
{0056} For sxample, continuing with the above-described examples of the first and second predictive models refated (o the transmission
205, 3 third predictive modei related to the ransmission 205 may predict the difference between the filter in-pressure of the transmission
205 and the filter out-pressure of the transmission, based on the ather aperational pararmeters in the real-time data). Schiumberger 513
fails to disclose, comprising: obtaining 2 first pressure measurement at the fiuid end via a pressure sensor; oblaining a second pressure
measurement at the fluid end via the pressure sensar, detarmining 8 pressure diffgrential between the first pressure measuremant and the
second pressure measurement; and determining an operational condition of the fluid end based at least in part on the pressure diffsrential
and 3 known or estimated correlation between the pressure differantial and the eperational condition.

Franklin, drawn to ol and gas operations testing, discloses, comprising: obtaining a first pressure measurement at the fluid end via &
pressura sensor {Fig. 2, element 20A, 12A; para {0018} The computer system is further configured lo receive pressure data from the
pressure sensor... when pressurized by the source of pressurized fluid to & first test prassure; para {0078]- it will be undersiood that the
software application can read the data and calculate the leak detection value {(L.DV) nearly simultanecusly with the measurement of the
prasswre by the pressure sensorn; para [01011- one at the surfacs near the pumping unit 12a... The pressure sensors 20A and 208 are aiso
in elsctrical communication with the computer system 224, as is the graphical sutput 25A); obiaining a second pressure measuremant at
the fluid end via the pressure sensor {para [D018}- a second periad of ime when pressurized by the source of pressurized fluid in a second
test pressure; para [0073]- which is a function of a variance of the first prassure at time 10 and the lest pressure at time 1), determining 2
pressure differential between the first pressure measurgment angd the second pressive measurement {para {0073} Empodiments of the
software application as will be described in further delall below are configured to calculate a leak detection value, which is a function ofa
variance of the first pressure at time 10 and the test pressure at time £1; the test pressure at time t1 and the tesi pressure at time 12, and so
on; para {0136]- The second pressurs can be significantly different than the first pressure and, optionally, the second pressure can ba
orders of magnitude higher of lower than the first prassure); and determining an operational condition of the fluid end based at Jeastin part
on the pressure differential and a known or estimated correlation between the pressure differential and the operational condition {para
{0080} the software application for the computar system 22 (or operating program hardwired on a siticon chip in 3 specilic computer), can
measure the rate-of-change of the pressure within the pressure system, and then utifize this value to calculate the leak detection value
{LDV); para [0130}- it should also be noted that for purposes of the validation, test 532 and lsak detection value or curve 832 was selected
as & benchmark as typically would be the case when conducting the test in real-time at a well site. The remaining tests show good
correfation of the leak detection values: para {0127} This reflects, in part, a change in temperature as discussed previously. As stated, itis
important to differentiate between the normal decrease in pressure from a decreass in pressure refating to a problem such as a potentially
harmiul leak). # would have been obvisus to one having ordinary skill in the art o combineg the pressure analysis of Franklin with the
method of Schiumberger 513 fo improve the reliability and accuracy of detastion {ses Frankiin, para [0012]- Thus, there exists a need for a
system and methods for quickly and accurately performing a leak/pressure tast for a pressure system; para [0127]- Regardiess of the
reason for adding the additional fiuid, chart 800 of the calculated feak detection values will illustrate that the presently disclosed method
and systems guickly and more easily aliow the user of the present system 1o identify good tests {not ieaking) from leaking pressure
systems}.

Regarding claim 8, Schiumbergar 513 in view of Franklin disclosa the method of claim B. Frankiin further discloses, wharein the first
pressure measuremant and second prassure measurement are derived from a pressure sample taken by the pressure sensor over a
period of ime (para [0073}- Embadiments of the software application as will be described in further detal below are configured to calculate
a leak detection value, which is a function of a variance of the first pressure at time 10 and the test pressure at time 11, the test pressurs at
time t1 and the test pressure at time 12; and so on).

~-gee next page
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Regarding claim 10, Schlumberger 513 in view of Frankiin disciose the methoed of claim 9. Franklin further discloses, wherein the first
prassure maeasurement is the maximum value in the pressure sample and the second measurament is the minimum value in the pressure
sample (para [0136] The second pressure can be significantly different than the first pressure and, optionally, the second pressure can b
orders of magnituds. .. lower than the first pressure}.

Regarding claim 11, Schiumberger 513 in view of Franklin discioss the method of claim 9. Frankdin further discloses, whersin the first
pressure measurement and the second measurement represent a pressure fluciluation in the pressure sample {para {0113)- On the ather
nand, leak detection values 432 and 433 have a significantly diffarent charactar when plotted on chart 400 as compared (o the leak
datection values 431, 434, and 435, Thus, wheiher establishing a threshold leak detection vaius of $.1 for example, or comparing the leak
detection values 432 and 433 against the other leak detection values 431, 434, and 435, which are good and usable as a benchmark, the
siopes or graphs associated with leak detection valuss 432 and 433 indicate clearly that the pressurg system tested in 332 and 333 differs
dramatically from the others 431, 434 and 435).

Regarding claim 12, Schiumberger 513 in view of Franklin disclose the method of claim 8. Schiumberger 513 further discloses, wherain the
sperational condition includes an estimation of remaining life of the fuid end {para [0059)- wharein the frst predetermingd threshold
corresponds o a first predetenmined value related o operational failure of one or mors of the other pump assembilies; para [0068]- The
method (500} may aiso comprise generating {580) the predelermined thresholds utifized for comparison (530) with the generated {525}
and/or abstracted {835} residual data. The generated {580) thresholds may corrgspond to particular amounts of operating tima remaining
before a failure occurs).

Regarding claim 14, Schiumberger 513 in view of Franklin disclose the method of claim 8. Frankin further discloses, wherein the
operaticnal condition is determined based on one or more controf syster data in addition o the pressure differential {para [0186]- During
testing the pressure sensors 1088, 1087 and flow sensor 1088 can be located anywhere on the pressure system that is in fluid
communication with the Ruid pathway being pressurized. As apparent to one of skill in the art, a conveniant focation for the sensors would
be proximats the fuid pumping units 1080, 1081},

Ragarding claim 15, Schiumberger 513 discloses a hydraulic fracturing system {absiract- Method and apparsius for assessing heaith of
fracturing fluid pump assemblies and other wellsite equipment), comprising: a pump comprising a fluid end (Fig. 3, slement 2101 &
pressure sensor positionad o measure pressurs at the fluid end (para [0035}- The pump assembly 200 may ais0 or ingigad comprise one
of more sensors 318 operable to generate real-time dats related o fuid input (suction} pressure and/or flow rate, fluid output (dischargs)
oressure andfor flow rate, and/or other operational parameters of the fluid end 210} and a control system {pars [0021]- The controlfpower
center 133 may be operabie to monitor and control at least a portion of the walisits system 100 during pumping operations), a pressure
differential {para {NU58}- For example, continuing with the above-described examples of the first and second predictive modsls related to
the transmission 205, a third predictive model related to the transmission 205 may pradict the difference between the filter in-pressure of
the transmission 205 and the filter out-pressure of the fransmission, based on the sther operational parameters in the real-time data).
Schiumberger 513 falls to disclose, the sontrol system configured to: obtain a first pressure measurement at the fluid end via the pressure
sensor; obtain a second pressure measurament at the fluid end via the pressure sensor; delermine 3 pressure differential between the first
presswe measurement and the second pressure measurement; and detarming an operational condition of the fiuid end based at least in
part on the pressure diffarential and a known or estimated correlation between the pressure differential and the operational condition.

Franidin, drawn o oif Bnd gas operations festing, discloses, the control system configured to (para {0018} The compuler system is
further configured to receive pressure data from the pressurs sensor, (o store the prassure data from a first fuid pathway for a first period
of fime): obtain a first pressure measurement at the fuid end via the pressure sensor (Fig. 2, element 204, 124; para [0018} The
computer system is further configured to receive pressure data from the pressure sensor... when pressunizad by the source of pressurized
fuid to a first test pressure; para [O0TE]- it will be understood that the software application can read the data and calouiate the leak
detection vaius (LDV) nearly simultanecusly with the measuremeant of the pressure by the pressure sensor; para {0101} one at the surface
near the pumping unit 12a... The pressure sensors 20A and 208 are alse in glectrical communication with the somputar system 224, as is
the graphical cutput 25AY; obtain a second pressure measurement at the Ruid end via the pressure sensor {para {0018} a second period of
time when pressurized by the source of pressurized fluid to a sacond test pressure; para [0073]- which is a function of a variance of the
first pressure at time 10 and the test pressure at ime t1); determine 2 pressure differential between the first pressure measurement and the
second pressure measurement {para (0073} Embaodiments of the software application as will be described in further detail below are
configured 1o calculate a leak detection value, which is a function of 8 variance of the first pressure at time t0 and ths test pressure at time
t1; the test pressure at time t1 and the test pressure at time 12; and so on; para [3136)- The second pressure can be significantly different
than the first pressure and, optionally, the second pressure can be orders of magnitude higher or lower than the first pressure}; and
determine an aperational condition of tha fuid end based at least in part on the prassure differential and a known or estimated corelation
between the prassure differential and the operational condition {para {0080} the software application for the computer system 22 {or
operating program hardwired on a silicon ohip in 2 specific computsr), can measure the rats-of-change of the pressure within the pressure
system, and then utilize this value to caloulate the lesk detection vaiue (LDV); para [0130) it should also be noted that for purpoeses of the
validation, test 532 and leak detection value or curve £32 was selected as 3 benchmark as typically would be the case when conducting
the test in real-time at a well site. The remaining tests show gaod correlation of the leak detection values; para [(127]- This reflects, in part,
3 change in temparature as discussed previously. As staled, itis imporiant to diferentiate between the normal decrease in pressure from a
decreass in pressure refating 1o a problem such as a potentially harmiful teak). It would have been obwious to one having ordinary skill in
the art to combine the pressure analysis of Franklin with the system of Schiumberger 513 to improve the reliability and accuracy of
detection {ses Franklin, para [0012}- Thus, thers exists a need for a system and methods for quickly and accuralely performing a
leak/pressure test for 3 pressure system; para [0127]- Regardiess of the reason for adding the additional fluld, chart 600 of the calculated
inak detection values will ilustrate that the presenty disciosed method and systems quickly and more easily afiow the user of the present
system ig idantify good tests (not leaking) from leaking pressure syslems).

--see next page

Foarm PCT/ASA237 (Supplemental Box) {revised January 2019}

LIBERTY EXHIBIT 1002, Page 124



PCTIUS2020/067146 29.03.2021

WRITTEN OPINION OF THE international application Mo,

INTERNATIONAL SEARCHING AUTHORITY POTIUS 20/67146

Supplemental Box

in case the space in any of the preceding poxes is not sufficient,
Continuation of.
--Continuation of Box No. Ve

Regarding claim 18, Schiumberger 513 in view of Franikilin disclose the system of ciaim 15, Frankiin further discloses, whersin the
pressure sensor is & high speed, high presswre iransducer (para {01137 FIG. 9 provides componant numbers and a discussion of a series
of low pressura tests that preceded each of the high pressure tests; para [0063]- such a pressure sensor 20 include the Models 508, 708,
and 809 Pressure Transducers; para [0079} The time interval at which the test pressure is sensed or measured typically cocurs over a
relatively short period of time, such as every 3 seconds).

Regarding claim 17, Schiumberger 513 in view of Franklin disclese the system of claim 15. Franklin further discloses, wherein the first
pressure measurement and second pressure measuremant are derived from a pressure sample taken by the pressure sensor overa
period of time {para [0073}- Embodiments of the software application as will be described in further detall balow ars configured to calculate
2 leak detection valuse, which is a function of a variance of the first pressure at time t0 and the test pressure at time 1] tha test pressure at
fime 11 and the test pressure at ime (2; and so on}.

Regarding claim 12, Schiumberger 513 in view of Franklin disclose the system of clgim 17. Frankiin further discloses, wharein the first
pressure measurement is the maximum value in the pressura sampls and the second measurement is the minimum value in the pressure
sample {para {0136} The second pressure can be significantly different than the first pressure and, oplionaily, the second pressure can be
orders of magnitude .. lower than the first pressure).

Regarding claim 18, Schlumberger 513 in view of Franklin disclose the system of claim 17. Frankiin wherein the first pressure
measurament and the second measurement rapresent a pressura fluctuation in the pressure sample {para {0113] On the other hand, leak
detection values 432 and 433 have a significantly different character when plotted on chart 400 as compared o the lsak detection values
431, 434, and 435, Thus, whether establishing s {hreshold leak detaction valus of 0.1 for exampile, or comparing the lesk detection values
432 and 433 against the other leak detaction values 431, 434, and 435, which are good and usable as a benchmark, the slopes or graphs
associated with jsak detection values 4372 and 433 indicate clearly that the pressure system tested in 332 and 333 differs dramatically from
the others 431, 434 and 435},

Regarding claim 20, Schiumberger 513 in view of Franklin disclose the methad of claim 15. Schiumberger 513 further discloses, wherein
the eperational condition includes an estimation of remaining Hife of the fluid end (para {0053} wherein the first predetermined threshold
corresponds o a first predetermined vatue retated to aperational faflure of one or more of the other pump assemblies; para {0088} The
method {(500) may also comprise generating (580} the predetermined thresholds utitized for comparison {330} with the generated (825}
andfor abstracted {535) residual data. The generated (580} thresholds may correspond to particular amounts of operating ime remaining
befors a failure ocours).

Ciaims & and 13 i3ck an inventive step under PCT Article 33(3) as being cbvious gver Schiumberger 513 in view of Frankiin and further in
view of US 2017/0036889 A1 to Schiumbergear Technology Corporation {hereinafter Schiumberger 888}

fegarding claim &, Schiumberger 513 in view of Franklin disciose the method of ciaim 5. Neither Schlumberger 513 nor Franklin disclose,
wherein the prassure differential is negatively correlated with the estimation of remaining fife.

Schlumberger 838, drawn to hydrocarbon extraction, discloses, wherein the pressure differential is negativaly correfated with the
astimation of remaining life {para {0190} By removing early stages of sirass pattams, a failure may be prevented, thus increasing the life
sxpactancy of the pump and avoiding other costly operation deiays. Some stress patterns are low flow, deadhead, and gas ingastion; para
[0194]- Zone A refiects the deadhead event with a sudden increase in discharge pressure 321 and intake pressure 323 as well as the
differance in pressures {delta pressure)). it would have been abvious to one having ordinary skill in the art to combine the negative
corralation of Schlumberger 889 with the method of Schiumberger 513 to improve the reliability {see Schiumberger 889, para {0190} By
removing early stages of strass patierns, a failure may be prevented, thus increasing the life expeciancy of the pump and aveiding other
costly operation defays. Some stress patterns are low flow, deadhead. and gas ingestion).

Regarding clairm 13, Schiumberger 513 in view of Frankiin disclose the method of claim 12, Naither Schitumberger 513 nor Franklin
disclose, wherein the pressure differential is negatively corrstatad with the estimation of remaining life.

Schiumbarger 889, drawn to hydrocarbon exiraction, disclosas, wherein the pressure differential is negatively correlated with the
astimation of remaining life {para {0180} By removing early stages of siress patierns, a failure may be prevented, thus increasing the life
sxpectancy of the pump and avoiding other cosily opsration delays. Some stress patterns are low flow, deadhead, and gas ingestion; para
10194} Zone A reflects the deadhead event with a sudden increase in discharge pressure 321 and intaks pressure 323 as well as the
difference in pressures {delta pressure)). it would have been obvious to one having ordinary skill in the ant 1o combine the negative
correlation of Schiumberger 889 with tha methad of Schiumberger 513 o improve the reliability {see Schiumberger 889, para (0190} By
removing sarly stages of strass patterns, a failure may be prevented, thus increasing the life expectancy of the pump and aveiding sther
costly operation defays. Some siress pattarns are low flow, deadhead, and gas ingestion}.

Claims 1-20 have industrial applicability as dafined by PCT Articie 33(4) because the subject matter can be made or used by industry
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exammation must be filed if the applicant wishes 0 postpone the entry into the national phase until 30 months from the priovity
date {in some Offices oven later), otherwise, the applicant must, within 28 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 detatls about the applicable time limits, Office
by Office, see wwwowipo int/petfenftexts/time_himits himi and the PCT dpplicant s Guide, National Chapters.
Within 22 months from the priority date, the applicant may requess that g supplementary international search be carried sut
by a different international Searching Authority that offers this service (Rule 455is.1). The procedure for requesting supplementary
international scarch 1s described in the POT dpplicans s Guide, International Phase, pavagraphs 8.006-8.032.

Name and maiting address of the ISA/US Authorized officer
Mai Stop PLT, Alin: ISAS Lea YGLBHQ

Commissioner for Patents
£.0. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. §71-273-8300 Telephone No. PCT Helpdesk: 571-272-4300
Form PCTASA/220 (revised January 2020}
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Appticant’s or agent’s file reference

047158.500073

FOR FURTHER ACTION

see Form PCT/SA/2ZE as well as, where applicable, item § below.

International application No.

PTG 20/67523

international filing date (day/mosth/vear) {Earliest) Priority Date (day/monithivear)
30 December 2020 (30.12.2020) 31 December 2019 (31.12.2019)

Applicant

U.8. WELL SERVICES, LLC

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

This international search report consists of a total of 2’ sheets.

D 1t is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report

H

4. With regard to the tithe,

5. With regard to the abstract,

6. With regard to the drawings,

a.  With regard to the language, the international search was carried out on the basis of:
EX the international application in the language in which it was filed.

i wanslaton of the international application into which is the language of
a translation Rurnished for the purposes of international search (Rules 12.3(a) and 23.1{s}).

b. m This international search report has been established taking inte account the rectification of an obvieuns mistake authorized
by or notified to this Authority under Rule 91 (Rule 43.6845(a)).

With regard o any nucleotide and/or amine acid seguence disclosed tn the miemational application, see Box No. L
2. E::_E Certain claims were found unscarchable (see Box No. i),

Unity of invention is Jacking {see Box No. {1},

&} the text is approved as submitied by the applicant.
Ej the text has been established by this Authority to read as follows:

the text is approved as submitted by the applicant.

the text has been established, according to Rule 38.2, by this Authority as it appears in Box MNo. IV, The applicant may,
within one month fiom the date of mailing of this inlemnational search report, submit comments 1o this Authority.

a. the figure of the drawings to be published with the abstract is Figure No.| !
E:;Z‘ 33 sugpesied by the applicant.

m 35 selected by this Authority, because the applicant faiied to sugpest a figure.

E as selected by this Authonity, because this figure better characterizes the invention.

b. Ej none of the figures is to be published with the abstract.

Form PCTASA/21O (first sheat) (July 2019)
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INTERNATIONAL SEARCH REPORT International application Ne.

PCTAIS 20/87623

A, CLASSIFICATION OF SUBJECT MATTER
PC - E218 43/26 (2021.01)

CPC - EB21B 43/26, E218 43/267

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

B. FIELDS SEARCHED

Minimum documentation searched {classification system foliowed by classiiication symbols)
Sea Search History document

Documentation searched other than mintmum documentation to the extent that such documents are included in the fields searched
Ses Search History document

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Catepory* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim Mo.

US 2011/0110793 At {Leugemors et al.) 12 May 2011 {12.05.2011) Entire document espaciaily | 1-4, 10, 12-14
para [0034], [0044], [0047jand figs. 2.8 e

< pi <X
L&) : 5'11 P

o

o

ks

poy

.

(44

18 2019/0040727 A1 (U.S. Well Services, LLC) 7 February 2018 (07.02.2019) Entire document | 5-6, 8-9, 11
especially para [0020]-[0022] anf figs. 1-2

Y US 5,850,726 A {(Roberts) 14 September 1889 {14.08.1989) Entire document especially col 3, In} 18
20-47; col B, In 56-64 and fig. 1
A LS 2018/02587462 A1 (Performance Pulsation Control, Inc.) 22 August 2019 (22.08.2019) Entire { 7
documernt especially para [0043] and fig. 3
A S 20068/0108141 A1 {Huang st al.} 28 May 2008 {25.05.2008} Entire document 1-1%
A US 8,087,310 A {Harrell et 81} 1 August 2000 (01.08.2000) Entire document 1-15
A UG 2015/0233830 A1 (PCS Ferguson, Inc.) 20 August 2015 {20.08.2015) Entirs document 1-15
m Further documents are histed in the continuation of Box C. E:] See patent family annex.
* Special categories of cited documents: “T later docwment published after the international filing date or priority

“A”  document defining the general state of the art which is not considered shate and ot in conflict with the application but cited to understand

to be of particular relevance the principle ot theery underying the invention

“I3 document cited by the applicant in the intesnational application X" document of particular relevance; the claimed mveniion cannot be

“ET earlier application of patent but published on or after the international considered novel or cannot be consi idered 1o involve an inventive siep
filing date when the document is 1aken alone

“L7 docwment which may throw doubts on priority claim{s) or which “Y" documsnt of particular relevance; the claimed invention cannot
is cited to establish the publication date of another citation or other be considered 1o involve an inventive step when the document is
special reason {as specified) combined with one or more other such documents, such combination

“0" document referring i an oral disclosure, use, exhibition of other means being abvious 10 & person skilled in the ait

“P document published prior to the international filing date butiater than  “&”  document member of the same patent family
the pricrily date claimed

Date of the actual completion of the international gearch Date of mailing of the international search report
13 February 2021 MAR 2 2 2041

Mame and mailing address of the IBA/US Authorized officer

Mail Stop POT, Attn: 1ISA/US, Commissioner for Patents Lee Young

P.0. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. §71-273-B300 Telephone Mo, PCT Helpdesk: 571-272-4300

Form PCT/ISA/210 {second sheet) {July 2019)
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To: TAYLOR P EVANS p{jrg

HOGAN LOVELLE US LLP
808 MAIN STREET, SUITE 4200
HOUSTON, TX 770062 WERITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY

{(PCT Rule 434is.1)

Date of mailing MAR 2 2 2021

Applicant’s or agent’s file reference FOR FURTHER ACTION

047158.500073 See paragraph 2 below

international application No. International filing date {dav/monih/vear) Priority date (day'month/year}

POTAUS 20767523 30 December 2020 (30.12.2020) 31 December 2018 (31.12.2018)

iPC

International Patent Classification (1PC) or both national classification and 1PC

- E218 43/26 (2021.01}

CPC ~ E21B 43/26, E218B 43/267

Appl

icant

U.S. WELL SERVICES, LLC

i

1

=5

"his opinion contains indications relating to the following items:

Box No. | Rasis of the opinian

Box No. I} Prionty

Box No. 1 Mon-establishiment of optnion with regard 1o novelty, inventive step and industrial apphicability
Box Meo. IV Lack of unity of invention

Box No. VvV Reasoned statement under Rule 43 his 1{a)(i} with regard 10 novelty, inventive siep and industrial applicability;
citations and explanations supporting such statement

Rox No. VI Centain documenis cired

Box No. VI Certain defects in the international application

00 KOOOK

Box Mo. VI Certain observations on the international application

2. FURTHER ACTION

{f = demand for international preliminary examination is made, this opinion will be considered 1o be a writien opinion of the
International Preliminary Examining Authority (“IPEA”) except that this does not apply where the applicant chooses an Authority
other than this one (o be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.15i5(b) that written
apinions of this International Searching Authority will not be 5o considered.
{f this opirrion is. as provided above, considered (o be a written opinion of the IPEA, the applicant is invited 10 submit to the IPEA
a writien reply together, where appropriaie, with amendments, before the expiration of 3 months from the date of mailing of Fonn
PCTASAR20 or before the expiration of 22 months from the priority date, whichever expires later.
For further optiens, see Form PCT/ASARRE.

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

Mail Step PCT, Attar 1SAS Lee Young

Commissioner for Patents

7.0, Bax 1450, aAlexandria, Virginia 22313-1450 18 Feb{ua{y 2021 PET Halp Desk

Facsimile No. 571.273-8300 Telephone No. §71.272-4300

Form PCTASA/3T {cover sheet) (revised January 2019)
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WRITTEN OPINION OF THE international application No.
INTERNATIONAL SEARCHING AUTHORITY PCTIUS 20/67523

Box No. ¥ Basis of this opinion

i With regard to the Ianguage, this opinion has been established on the basis oft
the international application in the language in which it was filed.

a transtation of the international application into which is the language of a transkation
furnished for the purposes of intemational search (Rules 12.3(a) and 23.1(b})

b3

this Authority under Rule 21 {Rule 435is. 1(b}).

w2

]
[3 This opinion has been established taking inte account the rectification of an obvicus mistake authonized by or notified 10
m With regard to any nucieatide and/or aming acid sequence disclosed in the international application, this opinion has besgn
established on the basis of a sequence listing:
a. D forming part of the intermational application as filed:
Ej:j in the form of an Annex C/ST.25 text file.
m on paper or in the form of an image file.

5. [j furnished wogether with the international application under PCT Rule 1iser 1{a) for the purposes of international
search only in the form of an Annex C/ST.23 text file.

. E '''' E furnished subscquent to the international filing date for the purposes of international search only:
D in the form of an Annex C/8T.235 text file {Rule 13zer. 1{a))

{:} on paper or in the form of an image file (Rule {377, 1(b) and Administrative Instructions, Section 713},

4. Ej 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 1o that fonning pant of the application as
fited or does not go beyond the application as filed, a5 appropriate, were furmished.

5. Additional comments:

Form PCT/ASA/237 (Box No. 1) {revised January 2019}

LIBERTY EXHIBIT 1002, Page 130



POTI/USZ2020/067523 22.03.2021

WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY BCTIUS 20/67523

Box No. ¥V HReasoned statement under Rule 435is.1{(a}(i} with regard to novelty, inventive step and industrial applicability;
citntions and explanations supporting such statement

1. Statement

Novelty (V) Claims 515 YES
Claims -4 NO
Inventive siep (I8) Claims 7 YES
Claims i-8, 8-13 NO
indusirial appiicability (14} Claims 1-15 YES
Claims None NO

2. Citations and explanations:
Claims 1-4 fack novelty under PCT Article 33(2) as being anticipated by US 201 1/0110793 A1 to Leugemaors et al. {hereinafter
‘Leugsmors')

Regarding Claim 1, Leugemaors teaches a hydraulic fractuning pump system {see figs. 2-8; para [0034], {0044]), comprising:

an glectric powered hydraulic fracturing pump {102 ~ "pump®, fig. 2, not shown clearly in figs. 3-8 bulis located on top of pump Auid end
inlets 224 in fig. 8; para [RU34]:

a suction stabllizer/dampensar (200 - "inlet stabilizer”, fig. 8) couplad to a suction end of the pump {See fig. 2; see suction manifold 106;
see figs. 3-8; see inlet manifold 204);

& compressed gas supply (238 - "source”, fig. 8; para [0047]), fluidly coupled to the suction stabilizer/dampenser (See fig. &; para [0047]);
and

a control system {collectively 234 - "valve", 236 - "ragulator”, 231 - "gauge"”, fig. §; para {0047]) positioned along a flow path between the
suction stabilizer/dampener and the compressed gas supply {See fig. 8; see flow path between source 238 and stabilizer 200}, the control
sysiem comprising:

a valve (234 - "valve", fig. 8} a regulator (236 - "pressure reguiator”, fig. 8); and 2 sensor {231 - "pressure gauge”, fig. 8).

Regarding Claim 2, Laugemors teaches the hydraulic fracturing pumg system of claim 1, wherein the regulator {236 - "prassure reguiator”,
fig. 8) is configured at a set pressure, the set pressure corresponding to an operating pressure for the suction stabilizer/dampener
{intended use; ses fig, &; para [0047}; regulator 236 is capable of setting pressure for stabilizer to operating pressure).

Regarding Claim 3, Leugamors teaches the hydrautic fraciuring pump system of claim 1, wherain the sensor is a pressure gauge (331 -
“pressure gauge”, {ig. 8; para {0047}

Regarding Claim 4, Leugemars teaches the hydraulic fracturing pump system of claim 1, wherein the sensor is a pressure sensor (231 -
“pressure gauge”, fig. 8; para {0047} configured 1o ransmit 3 signal, 1o the valve (234 - "valva®, fig. 8), to regulate an open position or a
closed position of the valve based, at least in part, on a presswe within the fiow path (intended use: See fig. 8, para {00471},

Claims 10 and 12-14 lack an inventive sitep undser PCT Article 33(3) as being obvisus over Leugemors

Regarding Claim 10, Leugemors teaches a method for controliing a pumgping operation (see figs. 2-8; para [0034], [0044]), comprising:
charging 3 suction stabilizer/dampener (200 - "inlast stabitizer”, fig. 8) via a compressad gas supply (238 - "source”, fig. 8; para [0047]);
determining a charge pressure of the suction stabilizer/dampener is within a threshold of a target pressure (231 - "pressure gauge”, fig. 8,
para {00471y

satling a pressure control device (collectively 234 - "valve®, 236 - "reguiator”, 231 - “gaugs”, fig. 8; para {0047]), along a flow path batween
the suction stabilizer/dampener and the compressed gas supply (See fig. & see flow path between sowce 238 and stabilizer 200); and
aperating a hydraulic fracturing pump {102 - "pump”, fig. 2; not shown clearly in figs. 3-8 but is focated on iop of pump fuid end inlets 224
in fig. 8} coupled to the suction stabilizer/darmpensr (See fig. 8; para [0047]).

While Leugemors does not explicitly disclose the positive recitation of a method, the device taught by Leugemors is mplicitly used o
perform the claimed method. Accordingly, it would have been obvious to & person having ordinary skilf in the ant to have utilized the
system and teachings of Leugemors, as a whole, effectively providing a mathod of use through enabling a user to install and use a
hydraulic fracluring pump system.

Regarding Claim 12, Leugemors teaches the method of claim 10, further comprising:

determining the charge pressure is ouiside of the threshold {231 - "prassure gauge”, fig. 8; para [0047}};

operating a valve to parmit fiow along the flow path {234 - “valve™, fig. 8) and

increasing the charge pressure (Ses fig. 8; para {0047]; pressure is supplied from source 238).

While Leugemors does not explicitly disclose the positive recitation of a method, the device taught by Leugemors is implicitly used to
parform the claimed method. Accordingly, it would have been obvious 10 @ person having ordinary skill in the ait to have utilized the
systermn and teachings of Leugemaors, as a whole, effectively providing a method of use through enabling a8 user to install and use a
hydraulic fracturing pump system,

-*-Continued in Supplemantal Box-"-
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Regarding Claim 13, Leugemors teachses the msthod of claim 12, wherein the determining and the oparating are conducted ramotsly (para
{00477 - in an embodiment, transmittar 232 is remote, resuiting in remote control and operation). While Letgemors does not explicitly
disclose the positive recitation of a method, the device taught by Leugemors is implicitly usad to perform the claimed mathod. Accordingly,
it would have been shvious 1o a person having ordinasy skill in the art (0 have utitized the system and teachings of Leugemors, as a whole,
effectively providing a method of use through enabling a user to install and use a hydraulic fracturing pump svstem.

Regarding Claim 14, Leugemors ieaches the mathod of claim 12, wherain the determining is performed by a prassure sensor {231 -
"pressura gauga®, fig. 8; para {0047]) configurad to transmit a signal {o the valve {See fig. 8; para {00471). While Leugemors does not
explicitly disclose the positive recitation of a method, the device taught by Leugemors is implicitly used to perform the claimed method.
Accordingly, it would have been ebvious {0 8 person having ordinary skill in the art to have ulilized the systemn and teachings of
Leugemors, as a whole, effectively providing a methad of use through enabling a user to instail and use a hydrautic fraciuring pump
systam.

Claims 5-8, 8-9 and 11 lack an inventive step under FCT Asticle 33(3) as being obvious over Leugemors in view of US 20190040727 A1
to U8, Well Services, LLC (hereinafter ‘US".

Regarding Claim §, Leugemuors teaches the hydraulic fracturing purmp systerm of claim 1, but does not specifically teach wherein the pump,
the suction stabillizer/dampener, and the comprassed gas supply are positionad on a common suppoern structure, Further, US teaches a
hydraulic fracturing pump system {See figs. 1-2; para [00201]0022]) comprising a pump (36 - "pump", fig. 2) and a suction
stabilizer/dampensr (82 - "pulsation dampener”, fig. 2) positionsd on a comman suppor structure (81 - “support platformy”, fig. 2).
Agcordingly, it would have been shyious to one of ordinary skilt in the art to use the support structure of US for the pump, supply and
stabilizer of Laugemors in order to allow the gssembly to be easily transported together,

Regarding Claim &, the modifiad Leugemors teaches the hydraufic fracturing pump system of claim §, whergin the comman support
structure is one of a trailer, a skid, 3 platform, or a truck hed (US: para [0022)).

Regarding Claim 8, the modified Leugemors eaches the hydraulic fraciuring pump system of claim 1, but does not specifically teach the
system further comprising: a blendsr positioned upstream of the electric powerad hydraulic fracturing pump, wherein the suction
stabilizer/dampener is positioned in at least one of 2 downstream position or an upstream position with respect to the blender. Further, US
teaches a hydrautic fracturing pump system (Ses figs. 1-2; para [0020]-[0022]) comprising a pump {36 - "pump®, fig. 1) and a blender (28 -
“blender”, fig. 1}, wherein the blender is positionad upstream of the elsciric powered hydraulic fracturing pump (See fig. 1) and upstream of
a stabilizer/dampener (82 - "puisation dampener”, fig. 2). Accordingly, it would have been obvicus (o one of ordinary skill in the art to uss
the blender of US upstream of the pump of Leugemors in order to better traat the fiuid entering the well,

Regarding Claim ¢, the modified Leugemors teaches the hydrautic fracturing pumgp svstem of claim 5, further comprising: an eleciric motor
{Leugemors: para [0034] - "slectric motor"} configured to drive operation of the pump {Leugemors: para [0034)), the alectric motor
pasitioned on the support structure (US: 81 - “support platform”, fig. 2).

Ragarding Claim 11, Leugemars teaches the method of claim 10, but does not specifically teach the method further comprising: positioning
the compressed gas supply on a suppoert struciure, the support structure including the hydrauiic fracturing pump. Furthar, US teaches a
nydraulic fracturing pump system (See figs. 1-2; para {00203-{0022}) comprising a pump {36 - "pump”, fig. 2) and & sucton
stabilizer/dampanes (82 - "puisation dampener™, fig. 2} positicned on a common support structure (81 - "support platform®, fig. 2}
Accardingly, it would have been obvious to one of ordinary skill in the art i use the suppart structure of US for the pump, supply and
stabilizer of Leugemaors in order o aliow the assembly to be easily transported together. While the modified Leugemors does not explicitly
disclose the positive recitation of a methad, the device taught by the madified Leugemars is implicitly used to parform the claimed mathod.
Accordingly, it would have beer obvious 10 a person having ardinary skill in the art to have utilized the system and teachings of the
modified Leugemors, 3s a whole, effectively providing a method of use through enabiing a user 1o install and use a hydraulic fracturing
puUMD system.

Claim 18 lacks an inventive step under PCT Article 33{3} as being obvious over Leugemars in view of US 5,850,726 A to Roberts
{herainafter 'Robernis’).

Regarding Claim 15, Leugermors teaches the method of claim 12, whersin the valve is a valve {234 - "valve®, fig. 8) with an actuator {not
shown biut vaive 234 must be actuated somsehow) that, responsive 1o the determining, moves the valve between an open position and 2
ciosed position (See fig. 8; para [0047]) but doss not specifically teach wherein the vaive is a ball vaive. Further, Roberts teaches a
hydraulic fracturing pump system (See fig. 1; col 3, In 20-47) comprising @ pressurs sensor (80 - "pressure gauge”, fig 1) and a valva (81 -
"bail valve®, fig. 1; col 8, In 56-64}. Accordingly it would have been obvious o one of ordinary skill in the art to use the ball valve of Roberts
on the valve of Leugemors in grder (o aliow for aasy transitioning between open and closed pesitions. While the modified Leugemors does
not explicitly disclose the positive recitation of a method, the device taught by the madified Leugemars is implicilly used o parform the
claimed method. Accardingtly, it would have been abviocus to a person having ordinary skill in the art to have utilized the system and
feachings of the maodified Leugemors, as 3 whole, effectively providing a meathod of use through enabling 8 user to install and use a
hydraulic fracturing pump system.

-“-Continued in next Suppiemental Box-*
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Claim 7 meets the criteria set forth under PCT Article 33{2)-{3) because, as wili be shown, the prior art does not teach, nor does it fairly
suggest, the claimed limitations.

The prior art is exemplified by (1} Leugemors and (2) US 2019/0257482 A1 to Performance Pulsation Contral, inc. (hereinafier 'Pulsation’)

{1} Leugemors teaches a hydraulic fracturing pump system (see figs. 2-8; para [0034], {0044]), comprising:

an electiic powered hydraulic fracturing pump {102 - "pump”, fig. 2; not shown clearly in figs. 3-8 but is located on top of pump fuid end
intets 224 in fig. 8);

a suction stabilizer/dampener {200 - “infet stabilizer”, fig. 8) coupled to a suction end of the pump (See fig. 2; se= suction manifold 106;
sea figs. 3-8; ses inlet manifold 204);

a compressed gas supply (238 - "source”, fig. 8; para [0047]), fluidly coupled 1o the suction stabilizer/dampener (See fig. 8; para {00471}
and

& CONITeE SVSIam (eoliatlivaly 444 - “valve®, 238 - “reguiator”, 231 - "gaugs”, fig. & para {0047]} posilioned along a flow path batween the
suction siabilizer/dsmpener and the compressed gas supply (See fig. & see flow path between source 238 and stabilizer 200), tha control
sysiem comprising:

a valve (234 - "valve”, fig. 8}, a reguiator {238 - "pressure reguiator”, fig. 8); and a sensor (231 - "pressure gauge”, fig. 8).

{2) Pulsation teachss a pump system {See fig. 3; para [0043]) comprising a pump {top 304 - "pump”, fig. 3), 3 stabilizer/dampener (302 -
"dampener device”, fig. 3) and a second pump {botiom 304 - "pump”, fig. 3} being coupled to the stabilizerdampener {See fig. 3).

Regarding Claim 7, Leugemors teaches the hydraulic fracturing pump system of claim 1, but does not specifically teach the system further
comprising: @ second slectric powered hydraulic fracturing pump, the second electric powered hydraulic fracturing pump being coupled, at
2 second suction and, io the suction stabilizer/dampenar. Further, Pulsation tsaches a pump system (Ses fig. 3; para {00431} comprising a
pump {top 304 - "pump”, fig. 3), a stabilizer/dampensr {302 - "dampener device”, fig. 3} and a second pump (bottom 304 - "pump”, fig. 3)
Being coupled to the stabilizer/dampener (See fig. 3). However, the systemn of Pulsation is a drilling system, not a hydraulic fracturing
system, Additionally, the stabilizer/dampener of Pulsation that couples to two pumps is on the suction side of the pump, but rather on the
outlet side. Accordingty, the prior art does not specifically teach or fairly suggest individually or in combination the system as olalmed.

Clgims 1-15 have industrial applicability as defined by PCT Anticle 33{2){3) because the subject matter can be made or used by industry.

Form PCT/ISA/237 (Supplemental Box) {revised January 2819}
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Applicant
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i The applicant is hereby notified that the international search repost and the written opinion of the faternational Searching

Authority have been established and are transmitied herewith.

Filing of amendments and statement under Article 19:

The applicant s entitled, if he so wishes, to amend the claims of the international application (see Rule 46}

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

How?  Directly to the International Burcau preforably through ¢PCT, or on paper to!
The International Bureau of WIPQ, 34, chemin des Colombeties, 1211 Geneva 20, Switzerland
{Facsimile No.: +41 22 338 82 70)

For more detailed instructions, see the FOT Applicant’s Guide, International Phase, paragraphs 9.004 - 5.011.

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

3. E:E 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 Intemational Burcau together with any reguest
to forward the texts of both the protess and the decision thereon to the designated Offices.

E] no decision has been made vet 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 Internationsl Scarching Autherity 1o
the International Bureau. These comments will be made available to the public afler international publication. The International
Bursau will send a copy of such comments to al} designated Offices unless an international preliminary examination report has
been or s to be established.
shortly after the expiration of 18 months {rom the priority date, the international application will be published by the
International Bureaw. [fthe applisant wishes to avoid or postpone publication, a notice of withdrawal of the intemnational application,
or of the priority ciaim, must reach the International Bureau before the completion of the technical preparations for international
publication (Rules 906is.1 and 90bis.3).
Within 19 months from the priority date, but only in respect of some designated Offices, a demand for internattonal prelinuinary
examination must be filed if the applicant wishes to posipone the entry into the national phase until 30 months from the priority
date (in soms Qffices even later), otherwise, the spplicant must, within 28 months from the priority date, perform the prescribed
acis 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 i no demand is filed within 19 months. For details about the applicable time imits, Office
by Office, see www. wipo.int/petfenftexts/time_limits.hunl and the PUT Applicart s Guide, National Chapters.
Within 22 months from the priority date, the applicant may request that 2 supplementary international search be carvied cut
by a different International Searching Authaority that offers this service {(Rule 435is. 1), The procedure for requesting supplementary
iniernational search is described in the POT Applicant s Guide, International Phase, paragraphs 8.006-8.032.

MName and mailing address of the ISA/US Authorized officer

Mail Stop PCT, Attn: ISA/US : e
Commissioner for Patents Blaine R. Capenhew"e{
P.O. Box 1450, Alexandriz, VA 22313-1450
Facsimiie No. 871-273-8300 Telephone No. PCT Helpdask: 571-272-4300

Form PCT/ASAZ20 (revised January 20183
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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 FURTHERACTION
J47158.500076 see Form PCT/ISA220 as well as, where applicable, ftem 3 below.
international application No. international fiting date (dawmonififyear} {Earliest) Priority Date {dawmonthiyear)
PCTAIS2020/068543 22 December 2020 30 December 2018

Applicant

.8 WELL SERVICES, LLOC

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

-
This international scarch report consists of a total of «Z sheets.

it is also accompanied by a copy of each prioy ant document cited in this report.
By

i. Basis of the report
A, With regard to the iangunrge, the international search was carried out on the basis of:
EX} the internationial application in the language in which it was filed.

a transiation of the international application into which is the language of
3 transiation fumished for the purposes of intemational search {Rules 12.3(a) and 23.1{(b}}.

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 43.64:s{a)).

“

0000

With regard (o any nucleotide and/or amino acid sequence disclosed in the international application, ses Box No. L
Certain claims were found sasearchable (see Box MNo. ).
Unity of invention is Iacking {see Box No. Hl)

4. With regard to the title,
EX} the text is approved as submitted by the applicant.

m the text has been established by this Authority to read as follows:

“y

With regard to the abstract,

N the text is approved as submitted by the appiicant.

E_ _] the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV, The applicant may,
T 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.

§ i 3s suggested by the appiicant.
& as selected by this Authority, because the applicant failed to suggest a figure.
E::E as selected by this Authority, beca

. D nane of the figures is to be published with the abstract.

se this figure better characterizes the invention.

Form PCT/ASA/ZI0 (first sheet) (July 2019)
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INTERNATIONAL SEARCH REPORT

PCTIUS2020/0665843 11.03.2021

{nternational application No.
PCTAIS2020/066543

AL

CLASSIFICATION OF SUBJIECT MATTER

P8y - E21B 43/26; BO1F 3/00; BO1F 7/16; BUIF 13/10; BOTF 15/00; E21B 21/06; E218 43/17 (2021.01)
CPC - E21B 43/28; BO1F 5/10; BOIF 7/16; BO1F 13/00; BO1F 15/00; E21B 21/06; E218B 43/267

(2021.02)

According to lnternational Patent Classification (IPC) or to both national classification and {PC

2.

FIELDS SEARCHED

hMinimum documentation searched (classification system foliowed by classification symbols}

see Search History document

Documentation searched other than mimimum documentation to the extent that such documents are meluded in the fisids searched

see Search History document

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

see Search History document

.

DOCUMENTS CONSIDERED TO BE RELEVANT

Category®

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

Relevant 1o clatm No.

A U8 2010/0172202 At (BORGSTADT) 08 July 2010 (08.07.2010) entire document

o

LS 2008/0164023 A1 {(DYKSTRA et al) 10 July 2008 {10.07.2008) entire documsant
US 2005/0201187 A1 (DUELL et al) 15 September 2008 {15.09.2008) entire document
US 2001/0000998 A1 (GRIMLAND st al) 10 May 2001 {10.05.2001) entire document

US 5,114,339 A {ALLEN) 19 May 1992 {18.05.1992) entire document

1-18
1-15
i-15
115

1-15

n

Further documents are isted in the continuation of Box .

E:E See patent famtily annex.

&

wan

“py
ap

a

o
“pr

Special categories of cited documents:

document defining the general state of the art which I8 not considered
to be of particular relevance

document cited by the applicant in the international application
earlier application or patent but published on or afier the international
filing date

document which way throw doubts on priority claim(s} or which
is cited to establish the publication date of another citation or other
special reason {as specified)

document referring to an oral disclosure, use, exhibition orather means
document published prior to the international filing date but later than
the priority date claimed

“ g

tater 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 underlying the invention

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

document of particufar relevance; the claimed invention cannot
be considered o nvolve an inventive step when the document is
combined with one or mors other such documents, such combination
being obvious to a person skilled in the arg

document member of the same patent family

Date of the actual completion of the intemational search

(9 Fetruary 2021

Date of mailing of the international search report

MAR 11 2021

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: 1ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, VA 22313-1450

Facsumile Mo, §71-273-8300

Authonized officer

Biaine R. Copenheaver

Telephone Mo, PCT Heipdesk: 571-272-4300

Form PCTASA/210 (sccond sheet) (July 2009)
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PATENT COUOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY

To! TAYLOR P. EVANS PQT

HOGAN LOVELLS US LLP

809 MAIN STREET, SUITE 4200 e TN YN O + ey e
HOUSTON, TX 77002 WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 435is.1)

paeofmaitos  MAR 11 2021

Applinant’s or agent’s file reference FOR FLURTHER ACTION

047158.800078 Ses paragraph 2 below
International application No. international filing date (day/monhfyear) Priority date (daymonth/year}
PCT/US2020/068543 22 December 2020 30 December 2018

International Patent Classification (IPC) or both national classification and IPC
IPCig) - E21B 43/26; BOTF 3/00; BOTF 7716, BO1F 13/10; BOAF 15/00; E21B 21/06; E21B 4317 (2021.01)

CPC - E218 43/26; BO1F 5/10; BOTF 7/16; BO1F 13/00; BO1F 15/00; £218 21/06; E218 43/267
(2021.02)

Applisant 1y o \WELL SERVICES, LLC

I, This opinion comains indications refating 1o the following items:

> Box MNo. i Basis of the opinion

Box No. H§ Prionity

Box Meo. lif  Non-establishiment of opinion with regard 1o novelty, inventive siep and industrial applicability
Box No. IV Lack ofunity of invention

Box No. V Reasoned statement under Rule 43445 1{a)}{1) with regard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement

Box No. VI Certain documents cited

Box Mo. Vit Certain defects in the tnternational application

OO0 XOOOK

Box No. VI Certain observations on the international application

2. FURTHER ACTION

If 2 demand for international prefiminary examination is made, this opinion will be considered to be a writien 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 notifted the international Bureay under Rule 66.1kis{b) that written
opinions of this International Searching Authority will not be so considered.
i this opinion is, as provided above, considered to be a writien opinion of the IPEA, the applicant is invited to submit to the IPEA
3 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/ASAZ20.

Name and mailing address of the 15A/US| Date of completton of this opinton Authorized officer

Mail Stop PCT, At 1ISA/US Biaine R. Copenheaver

Commissicner for Patents

£.0. Box 1450, Alexandria, V4 22313-1480 08 February 2021 PCTY Helpdesk: 571-272-4300

Facsimife No. 871.273-8300 Telephone No, 571.272.4300

Foun PCTASA/LZ3T {vuver sheel) rovised Junuary 2019}
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WRITTEN OFINION OF THE international application Mo.
INTERNATIONAL SEARCHING AUTHORITY
PCTAIS2020/068543
Box Ng. 1 Basis of this opinisn
1. With regard 10 the language, this opinion has been established on the basis of!
the international application in the language in which it was filed.
E:} a transiation of the international application into which is the language of 3 translation

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

2. E} This opinion has been established taking into account the rectification of an sbvisus mistake authorized by or notified to
this Authority under Rule 91 (Rule 43415 1{b)).

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

a. E:jg forming part of the intemational application as filed:
{:} in the form of an Annex C/87.25 text file
L___j an paper of in the form of an image file.

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

[ Ej furnished subsequent to the international filing date for the purposes of internationat search only:
D in the form of an Annex C/ST.25 text fite {Rule 13zer 1(3)).

[:} on paper or in the form of an image file (Rufe [3zer 1{b} and Administrative Instructions, Section 713},

4, m 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 subseguent or additional copies is identical o that formumng part of the application as
filed or does not go beyond the applicaiton a5 filed, a5 appropriate, were furnished.

5. Additional comments:

Form PCT/ASA/237 (Box No. 1} {revised January 2019)
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WRITTEN OPINION OF THE intemational application MNo.

INTERNATIONAL SEARCHING AUTHORITY PCTAISZ020/066543

Box No. ¥V Reasoned statement under Rule 43845, 1{a}{i} with repard to novelty, inventive step and industrial apphicability;
citations and explanations supporting such statement

1. Statement

1-15

Novelty (N} Claims YES
Claims " Nons NO
Inventive step (18} Claims 1-15 YES
Claims Nons NC
industrial applicability (1A) Claims 1-15 YES
Claims Mot NG

2. Citations and explanations:

Claims 1-15 meet the criteria set oul in PCT Article 33(2)(3}, because the prior ait does nat teach or fairly suggest:

Regarding claim 1, the prior art of record, individually or in combination, does not teach of fairly suggest a systaem characterized by: a first
tub and a second b 10 be associated with a fracturing fluid blgnder, the second tub adapted to cireumvent an outside diameter of the first
tub and adapiad with a height that is determined based in part on at ieast one overflow congtraint of an application of the fracturing fiuid
biender; and one or more valves and rouling pipes associated with the second tub to direct an overflow fluid recsived in the second tub,
from the first tub, 1o be returmned to the first tub upon 2 determination that the first tub has a capacily to handie the averfiow fluid.

The following prior art is made of record to support and further define the reasons that claim 1 meets the criteria set outin PCT Arlicie 33
{2r3)

Borgstadt discloses a system (mixer system 100, fig. 1) characterized by: a first tub (first mixing tub 102, fig. 1) snd a second tub {second
mixing tub 104, fig. 1) to be associated with a fracturing fiuid biender (" formation fracturing operation during well compiletion andior
production enhancement sperations. The first mixer system 100 may aiso be suitable to other continucus mixing operations”, para.
[0023}}, the second tub adapted with a height that is determined based in part on at lsast ong overflow consiraint of an application of the
fracturing fiuid blender {“The first mixing tub 102 may be positioned and/or configured to flow the mixture into the second mixing tub 104,
in an embodiment, the first mixing tub 102 comprises 3 weir over which the mixture overflows the first mixing tub 102 into the second
mixing b 104", para. [00251); and one or more valves ("The first actuator 106 and the second actuator 108 may be any of vailves”, para.
{0023,

However Borgstadt fails to disclose the second tub adapted to circumvent an outside diameter of the first tub, and routing pipes associatad
with the second tub o direct an gverflow fluid receivad in the second tub, from the first tub, (o be returned to the first tub upon 3
determination that the first tub has a capacity to handle the gveriiow fuid.

Dykstira et al. (hereinafter Dykstra) discloses a system {physical plant 10, fig. 1) characterized by: a first tub (first tank 12, fig. tjand a
second tub {(second tank 186, fig. 1} 10 be associated with a fracturing fluid blender ("proppants and a carrier fluid may be dispensed
through the first and second actuators 18, 20 into the first tank 10 to form a portion of @ fracturing fluid”, para, [0030]), the second ub
adapted with a height that is determined based in part on at feast one overfiow constraint of an application of the fracturing fuid dlendsr
{"When the first mixture 13 fills the first tank 12 to the height of the weir 14, the first mixture 13 overflows into the sacond tank 16", para.
[0029]); and ong or more valves {“in this smbodiment, the first and second actuators 18, 20 may be valves”, para. [0030}).

However Dykstra fails to disclose the second tub adapted to circumvent an outside diamater of the first tub, and routing pipes associated
with the second tub to direct an overflow fuid received in the second tub, from the first tub, 1o Be returmed to the first tub upon 3
determination that the first tub has a capacity o handle the overflow fluid.

Duelt et al. (hersinatter Duell) discloses a system (svstam 10, fig. 1) characterized by: a first tub {compariment 18, fig. 1) and a second Wb
{compartment 18, fig. 1) to be associated with a fracturing fluid blender {"Other appiications inctude, but are not imited to, the mixing of
dgrilfing fluids, fracturing fluids, and emuisions of water and non-agueous liguids”, para. {00301), the second b adapied with g height that is
determined based in part on at least one overflow constraint of an application of the fracturing fluid blender (fig. 1 shows the compariment
18 adapted with a height that is determined based on part on at least one sverflow constraint of fracturs fiuid from the compartment 18);
and one or more vaives (valve 44, fig. 1) and routing pipes (flow line 45, fig. 1) associated with the second tub (fig. 1 shows vaive 44 and
flow line 45 associated with the compartmant 18} to direct an overfiow fluid received in the second tub (fig. 1 shows the overflow from the
compartment 18 is being directed by the valve 44 and the flow line 45).

Howaver Duell fails to disclose the second tub adaptad to circumvent an outside diameter of the first tub, from the first tub, to be returned
to the first tub upon a determination that the first tub has a capacity 1o handle the overflow fuid.

Noneg of the cited prior ant references taken alone or in combination disclose or suggest the second wb adapted to clreumvent an oulside
diamster of the first tub: diract an overflow fluid received in the second tub, from the first tub, to be returned to the first tub upon a
determination that the first tub has a capacity o handle the ovarflow fluid as recited above, and none of the cited references cure the
defiviencies of Borgstadt, Dykstra and Duell discussed in this written opinion.

Ciaims 2-10 depeng from claim 1, and therefore meet the criteria set out in PCT Article 33{2)-(3) for at least the same reasons as olaim 1.

Form PCT/ISA/237 (Box Mo, V] {revised January 2019}
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Supplemental Box

in case the space in any of the preceding boxes is not suificient.
Continuation of.

Regarding claim 11, the prior ar of record, individually or in combination, does not teach or fairly suggest a method characterized by:
assoviating a first tub and a second tub with a fracturing fluid blender; enabling the second wib to circumvent an outside diamater of the
first tub and to includs a height that is a determined based in part on at Isast one overfiow consiraint of an application of the fracturing fluid
blender, and assoclating ong or more valves and routing pipes with the second tub to direct an overflow fluid received in the second tub,
from the first tub, to be returnad to the first tub upon a determination that tha first tub has a capacity to handle the overfiow fiuid.

The following prior art is made of record to support and further define the reasons that claim 11 meets the criteria set out in PCT Articles 33
(2-(3)

Baorgstadt discloses a method {mixer system 100, fig. 1; the device is disclosed, therefors the method is disclosed) characterized by:
associating a first tub (first mixing tub 102, fig. 1) and a second tub (second mixing tub 104, fig. 1) with a fracturing fluid blender ("a
farmation fracturing operation during well compiation andfor production enhancemeant operations. The first mixer system 100 may alse be
suitatde to other cordinuous mixing oparations”, para. {0023]); enabling the second tub to include a height that is a determined based in
part on at least ons overflow consiraint of an application of the fracturing fluid blender ("The first mixing b 102 may be positioned andior
configured to flow the mixture into the gecond mixing tub 104, In an embodiment, the first mixing Wb 102 comprises 8 weir over which the
mixture overfiows the first mixing tub 102 into the second mixing tub 1047, para. {0025]) and associating one or more valves ("The first
actuator 108 and the second actuator 108 may be any of valves®, para. {0828]).

However Borgstadt fails to disclose enabling the second tub to circumvent an outside diameter of the first tub, routing pipes with the
second tub to direct an overflow fluid received in the second tub, from the first tub, to be returned to the first tub upon a determination that
the first tub has a capacity to handie the overflow fluid.

Dykstra discloses a methad {physical plant 10, fig. 1; the device is disclosed, thersfore the method is disclosed) characterized by
associating a first tub {(first tank 12, fig. 1) and a sacond tub {second tank 18, fig. 1} with a fracturing fluid blender {"proppants and a carrier
fluid rmay be dispensed through the first and second actuators 18, 20 into the first tank 10 to form a portion of a fracturing fuid”, para,
{0030]); enabling the second tub to include a height that is a determined based in part on at least one averflow constraint of an application
of the fracturing fuld blender {"When the first mixture 13 fills the first tank 12 to the height of the wair 14, the first mixture 13 ovarflows into
the second tank 18", parg. [00231), and associating one or more valves ("In this embodiment, the first and second actuators 18, 20 may be
valves”, para. {0030]).

However Dykstra 1ails to disclose snabling the second tub 1o circumvent an outside diameter of the first b, routing pipes with the sacond
tub to direct an gverflow fuid received in the second tub, from the first tub, to be returned 1o the first tuby upon a determination that the first
tub has a capacity to handie the overfiow fluid.

Duell discloses a method {systemn 10, fig. 1; the device is disclosed, therefore the method is disclosed) characierized by: associating 8 first
tub {(compartment 16, fig. 1) and a second tub {compartment 18, fig. 1) with a fracturing fuid blender ("Other applications include, but are
net limited to, the mixing of driling fuids, fracturing fluids, and emuisions of water and non-agusous lquids®, para. [0030}); enabling the
second tub to include a height that is a determined based in part on at least one overflow consiraint of an spplication of the fracturing fluid
blender {fig. 1 shows the compartment 18 adapted with a height that is determined based on part on at least ong overflow consiraint of
fracture fuid from the compartment 18}; and associating one or more valvas (valve 44, fig. 1} and routing pipes (flow ling 45, fig. 1) with the
second tub to direct an overflow fluid received in the second tub, from the first b (fig. 1 shows the overflow from the compartment 16 is
being directed by the valve 44 and the flow line 45).

However Duell fails to disclose gnabling the second tub to circumvent an outside diameter of the first tub, to be returned o the first tub
upon a determination that the first tub has a capacity to handia the ovaerflow fluid.

Mone of the cited prior an references taken alone or in combination disclose or suggest gnabling the second tub to cirourmvent an cutside
diametar of the first tub, 1o be returned to the first tub upon a determination that the first tub has a capacity to handle the overflow fiuid as
recited shove, and none of the cited references cure the deficiencias of Borgstadt, Dyksira and Dueil discussed in this writlen opinion.

Claims 12-15 depend from claim 11, and therefors meet the critaria set out in PCT Article 33{2)-(3) for at least the sama reasons as claim
i1,

Claims 1-15 meet the criteria set out in PCT Article 33(4), and thus have industrial applicability Because the subject matter claimed can bg
made or used in industry.

Form PCT/ISA/Z37 (Supplemental Box) (revised January 2819)
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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.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 violation of law or regulation.
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PATENT COOPERATION TREATY

From the INTERMATIONAL SEARCHING AUTHORITY

o TAVLOR P EVANS P@T

THOGAN LOVELLS US LLP
809 MAIN STREET, SUITE 4200
HOUSTON, TX 77002 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

{dlayimonity/veci) 84 FEB 2008

Applicant’s or agent’s file reference
047 158.600068

intemational application No. intermationat filing date

POTIUS 20/59834 {daylmonithyear) 10 November 2020 (10.11.2020)

Applivant 1.8, WELL SERVICES, LLC

FOR FURTHERACTION  See paragraphs | and 4 below

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, 1o amend the claims of the international apptication {see Rule 46):

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

How?  Directly to the International Bureau preferably through ePCT, or on paper {0
The [nternational Bureau of WIFQ, 34, chemin des Colombeties, 1211 Geneva 20, Switzerland

For move detailed instructions, see the PCT Appiicant s Guide, International Phase, paragraphs 9.004 ~ 9.011.

E::} The applicant is hereby notificd that no international search report will be established and that the declaration under
Article § T{2)a} to that effect and the writien opinton of the International Searching Authority are transmitted herswith.

;\3

3. m With regard to any protest against payment of {an) additional fee{s) under Rule 40.2, the applicant is notified that
B the protest topether with the decision theseon has heen transmitted to the International Burean together with any request
i forward the lexts of both the protest and the decision thereon to the designated Offices.
ne decision has been made vet on the protest; the applicant will be notified a5 soon as a decision is made.

4. Reminders
The applicant may submit comments on an informasi basis on the writien opinion of the International Scarching Authorify 1o
the Internatinnal Bureay. 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 intemational preliminary examination repont has
been o s to be established. -
Shortly afier the expiration of 18 months from the priority date, the internutional application will be published by the
International Bureaw. 1fthe applicant wishes to avoid ar postpone publication, a notice of withdrawal of the international application,
or of the priosity claim, must reach the International Bureau before the completion of the technical praparations for international
publication (Rules 50bis. 1 and Q0his 3},
Within 19 menths from the priority date, bui 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 3¢ months from the priority
date {in some Offices even later); otherwise, the applicant must, within 28 months from the priority date, perform the prescribed
acts for entry inte the national phase before those designated Offices. In respect of other designated Otfices, the time imit of
30 months (or later) will apply even if no demand is filed within 19 months. For details about the appticable time limits, Office
by Dffice, see www.wipe.int/pet/enftexts/iiime_limits.hunl and the PCT Applicant s Guide, National Chapters.
Within 22 months from the priority date, the applicant may request that a supplementary international seareh be carvied out
by a different International Searching Authority that offers this service (Rule 45545, 1). The procedurs for requesting supplementary
international search is described in the PCT dpplicant s Guide, International Phase, paragraphs 8.006-8.032.

Name and mailing address of the ISA/US Authorized officer

Mall Stop PCT, Attn IBAJUS
Commissioner for Paternts Lee Ysung
2.0, Box 1430, Alexandriz, Virginia 22313-1460

Facsimile No. §71-273-8300 Telephone No. PLT Helpdesk: 571-272-4300

Form PCT/ISA/220 (revised January 2020)
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PCT

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

applicant’s or agent’s file reference FOR FURTHER ACTION
047158.500069 see Form PCT/AISALG as well as, where applicable, item 5 below.
International application No. intemational filing date (day/menth/vear) {Earligst) Priovity Date (day/meonthivear)
PCTIUS 20/59834 10 Novemnber 2020 (10.11.2024) 18 Novembper 2018 {18.11.2018)

Applicant

LS WELL SERVICES, LLC

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

This indernational search report conststs of a total of ﬁ_, sheets.

[:} 1t is also accompanied by a copy of each prior ant document cited in this report.

1. Basis of the report
a. With regurd to the language, the internationsl scarch was sarried out on the basis of!
the internationul application in the language in which it was filed.

a transiation of the international application into which is the {anguage of
a transiation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)}.

b Q 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. i‘_:j With regard in any nucleotide and/or amino acig sequence disclosed in the international application, see Box No. L.

2. E} Certatn chaims were found unsearchable (see Box No. 1)
3. [__—_} Usnity of invention is incking (see Box No. {1i).

4, With regard o the title,
the text is approved as submitted by the applicant,

D the text has been establishod by this Authonty to read as follows:

[

With regard {o the abstract,
}z‘ the text is approved as submitted by the applicant.

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.

&, With regard {o the drawiangs,
a.  the figure of the drawings to be published with the abstract is Figure No. !
iX} as suggested by the applicant.
i:j as selected by this Authority, because this figure better characierizes the invention.

b. E:j none of the figures is to be published with the abstract.

Form POT/ISAZ10 (first sheety (July 2019)
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INTERNATIONAL SEARCH REPORT International application No.

PCTIUS 20/58834

A, CLASSIFICATION OF SUBIECT MATTER
PC -~ E218B 43/26 (2021.01)

CPC - E21B 43/28

ccording to Intemational Patent Classification (IPC) or o both national classification and 1PC

B. FIELDS SEARCHED

Minimum documentation searched {classification system followed by classification symbols)
Ses Search History document

Dacumentation searched other than minimum documentation to the extent that such documents are included in the fislds searched
Hed NSAPCH HISIOR aocUMant

Electronic dats base consuited 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 Mo,

Y US 2014/0280768 A1 (I'TS International Services, LLC) 2 Ootober 2014 (02.10.2014) Entire 1-18
document especially para [0025)-{0031] and figs. 1A-3

Y US 2018/0298731 A1 (MGB Qilfield Solutions, L.L.C.} 18 Qctober 2018 {18.10.2018) Entire 118
document especiatly para [0072}-[0083] and fig. 1

Y US 201440277772 At (Schiumberger Technology Corporation) 18 September 2014 4
{18.08.2014} Entire document especially para {0034], {0048] and figs. 1-7

Y US 2018/0259080 At (Dale et all} 13 September 2018 (13.08.2018} Entire document aspecially i 5, 10
para [0044}-{0045], {0074]-{0075] and fig. 1

Y US 2018/0284817 A1 {(FMC Technologies, inc.} 4 October 2018 (04.10.2018) Entire document 16,7, ¢
especially para [0017], {0028}, [0628], [0031], [0043] and figs. 2-5

A US 2013/0284455 A1 {GE Qi & Gas Prassure Control LP) 31 Cotober 2013 (31.10.2013) Entirs | 1-15
document

A LIS 2018/0266217 A1 {Halliburton Energy Services, inc) 20 September 2018 (20.08.2018) 118

Entire documeant

A US 2016/0102537 A1 (Schlumberger Technology Corporation} 14 April 2018 (14.04.20186) 1-18
Entirg documeant

E} Further documents are listed in the continuation of Box C. E i See patent family annex.

*  Special sategories of cited documents: “T jater document published sfler the internationat filing date or pricrity

“A”  decument defining the general state of the art which is not considered date and not in conflict with the an“‘?a“O“ but cited to understand
to be of particular relevance the principle or theory underlying the invention

“”  document cited by the applicant in the international application “X"  document of particutar relevance; the claimed invention cannot be
“E”  earlier application or patent but published on or after the international considered novel or cannet be considered to invadve an inventive step
filing date ¥ when the document is taken alone

L document which may throw doubts on priesity claim(s) or which “Y” document of particular relevance; the claimed invention cannot
is cited to estabtish the publication date of another citation or other be considered to invelve an inventive step when the document is
special reason {as specified) combined with one or more other such documents, such combination

“0 decumentreferring toan oral disclosure, use, exhibition orother means being obvious to a person skilled in the art
“p document published prior to the international filing date butlater than “&”  document member of the same patent family
the prionty date claimed

Date of the actual completion of the intermational search Date of maiting of the international search report

04 FEB AT

4 January 2021 {04.01.2021)

Name and mailing address of the ISA/US Authorized officer )

Mail Stop PCT, Atin: ISAUS, Commissioner for Patents Les Young

PO, Box 1450, Alexandnia, Virginia 22313-1480

Facsimile Mo, 571-273-8300 Telephione Mo, PCT Helpdesk: 571-272-4300

Form PCT/ISA/210 {second sheet) (July 2018)
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PATENT COOPERATION TREATY

From the
INTERNATIONAL SCARCIHUING AUTHORITY

To: TAYLOR P. EVANE PQT

HOGAN LOVELLS US LLP

608 MAIN STREET, SUITE 4200
HOUSTON, TX 77002 WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

{PCT Rule 434is.1)

Date of mailing

(da_;r/’mgmh/year} ﬁ é ?ES Zﬁz%

Applicant’s or agent’s fils reference FOR FURTHER ACTION

(47158 800069 ) See paragraph 2 below

International application No. International filing date {dyvimenthyvear) Priovity date fday/monthyyear)

PCT/US 20/50834 10 November 2020 (10.11.2020) 18 November 2019 (18.11.2019)

International Matont Classification (IPC) o both iativnal classification and {PC
P - E21B 43/28 (2021.01)
CRPE - E21B 43426

Applicant {J 8. WELL SERVICES, LLO

1. This opinion conlaing indications relating to the followiny ilvms:

Box No. § Basis of the opinton

Box Mo. 11 Priorty

Box No. 111 Mon-sstablishment of opinion with regard to novelty, inventive step and industrial applicability
Box Mo. IV Lack of unity of invention

Box No. vV Reasoned statement under Rule 4355, 1{a){{) with regard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement

Box No. VI Certain documents cited

Box Mo, Vi Certain defects in the international application

00 RUODUK

Box No. VI Certain observations on the international application

2. FURTHERACTION

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
Intermational 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, 15is{h) that written
opinions of this International Searching Authority will not be so considered.

1f this opinion is, as provided above, sonsidered te 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
PCTASAI22G or before the expiration of 22 months from the priority date, whichever expires later.

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

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

pazit Stop PCT, Atin ISAUS {.ee Young
Commissicner for Patents P “ )

P.O. Box 1450, Alexandsia, Virginia 323131480 4 January 2021 (64'01 =021 ) PCY Relp Desk

Facsimile No. 574-273-8300 Telephone Mo, 571.272-4300

Form PCTASAMR3T (cover sheet) (tevised Janumy 2019}
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WRITTEN OPINION OF THE international application No.
INTERNATIONAL SEARCHING AUTHORITY POTIUS 20/58834
Box No. § Rasis of this opinion

f. With regard to the language, this opinion has been established on the basis of:
m the international application in the language in which it was filed.

['_'j a transtation of the international application into which is the fanguage of a transiation
furnished for the purposes of international search (Rules 12.3(a} and 23. 1{b)}.

2 E E This opinion has been established taking into account the rectification of an obvious mistake authorized By or notified to
thig Authority under Rule 91 {Rule 43bis. {{b)}.

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

8, E forming part of the international appiisation as filed:
E:j in the form of an Annex C/ST.25 text file.
E:j on paper o in the form of an image file.

b. m furnished together with the international application under PCT Rule §3ser.1{a) for the purposes of international
search only in the form of an Annex C/ST.25 text file.

c. m furnished subsequent to the international filing date for the purposes of international search ondy:
m in the form of an Annex /ST.25 text file (Rule 13ter. 1{(a)}.

m on paper of in the form of an image file (Rule 13ser. 1{b) and Administrative Instructions, Section 713).

4. i E 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 apphication as filed, as appropriate, were furnished.

5. Additional comments:

Form POT/ISA237 (Box No. 1) {revised January 2019}
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Box Ne, ¥V Reasoned statement under Ruie 4355 1{w)(i) with regard (o novelty, inventive step and industrinl apphcabsi!tv
citations and explanstions supporiisg such statement

1. Statement

Novelty (N} Claims 115 YES
Claims None NG

Inventive step (15} Clasms Nane YES
Claims 1-18 NO

Industrial applicability (JA} Claims 1-15 YES
Claims None NG

2. Citations and explanations:

Claims -3, 8 and 11-15 lack an inventive step under PCT Articls 33(3) as being obvious over US 2014/0280768 A1 to FTS International
Services, LLC (hareinafter 'FTE'} in view of US 2018/0208731 A1 lo MGB Qilfisld Solutions, L .1.C. (herainalter MGE')

Regarding Claim 1, FTS teaches a hydraulic fracturing vaive control system (See figs. 1A-3; para [0025]) comprising:

an electric powered, piunger hydraulic fracturing pump {102 - "pumps®, fig. 14 para [0029] - powered by slectric meotor);

a manifold (104 - "manifold”, fig. 1A} coupled to the hydraulic fracturing pump (See fig. 1A para {0025], [GG33});

2 vaive (108 - "isolation valves”, fig., 1A} associated with the manifold (See fig. 1A; para [D028]), the valve baing opsrable 1o move
be‘Meen an open position, a closed position, and a plurality of intermediate positions (para {00271, {D038] - “open”, “closed”, “intermadiate
position™, valves 108 are operable to move between the open position, the closad position ang will move into a number of intermediats
positons during a transition from opean to closed);

a valve actuator {122 - "actuation means®, fig. 18; para [0026]), coupled 1o the valve (See fig. 18), the valve actuator being an slectric
actugtor {para {0026}-{0027], {0030]} that is ramotely controliabla in response to one or more operational aspects of the hydraulic fracturing
purmp {para [0025], [0031]; See fig. 1C); dm.

a conwrol interface (116 - "contral panet”, fig. 1C; para {0031]), the control interface forming at feast a portion of a control system {114 -
“reater truck”, fig. 1A, 10), the control -.\lwtace being aocessible from a tocation remots from the hydraulic fracturing pump and outside of
a zone of pressure formed by the hydraulic fracturing pump during operation {See fig. 14; para [D025], [0031]) but doas not specifically
teach wherein the hydrsulic fracturing pump Is a multi-plunger hydrautic fracturing pump.

Further, MGB teaches a hydraulic fracturing vaive control system (See fig. 1; para {0072 -{007 30 wmpnsmg an slectric powsared, multi-
plunger hydrautic fracturing pump (12 - “frac pumps”, fig. 1; "triplex or gquintuplex pumps"; para [0075] - "electric™). Accordingly, it would
have been obvious to one of ordinary skill in the art 1o have the pump of FTS be a multi-plunger pump like that of MGE in order 1o increass
the capacity of the pumps.

Regarding Clsim 2, the modified FTS teaches the hydraulic fracturing valve control system of ciaim 1, further comprising: an interconnect
box (120 - "imit switch®, fig. 18; para [0027]) configured to receive a control signat from the control intsrface and to relay the control signal
to the hydraulic fracturing pump {intended use; the limi switch 120 is in communication with the pump 102 and truck 114 and is capable of
relaying a signal in sither direction}.

Regarding Claim 3, the modifiad FT8 teaches the hydraulic fracturing valve control system of claim 2, wherein the interconnect box {120 -
"kt switch”, fiy. 1B) is arranged at 3 data van or the manifold {(See figs. 14 and 1C; switch 120 is at vaive 108 which is at the manifold
1045,

Regarding Claim 8, the modified FTS teachss the hydraulic fracturing vaive control system of claim 1. but does not specifically teach
whersin operational powsr for the valve actuator is pravided via the hydraulic fracturing pump. Further, MGB teaches a3 hydrauizc fracturing
valve controf system (See fig. 1; para {007 210073)) wherein cperation power for a valve actuator {para [0078] - "actuator®) is provided via
8 hydraulic fracturing pump (para [0074] - actuator receives powsr from motor of pneumatic source allixed to vaive 103 which is 3 part of
frac pumps 105). Accordingly, it would have been obvious to one of ordinary skill in the art {o have ths powsr for the valve actuator 1o be
provided from the hydraclic fracturing pump in order o reducs the complexity of the welisite layout by reducing the number of cables.

S-Continied in Supplemental Box.®

Form PCT/ISA/237 (Box bo. V} {revised January 2019}
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Supplemental Box

in case the space in any of the preceding buxes is not sufficient.
Continuation of!
-“-Suppiemental Box - Box V.2 - Citations and Explanations-*-

Regarding Claim 11, FT8 teaches a hydrauiic fraciuring valve control system {See figs. 1A-3; para [0025]) comprising:

a plurality of slectric powered, plunger hydraulic fracturing pumps {102 - "pumps®, fig. 14 para [0029] - powered by electric motor);

a manifold (104 - "manifold”, fig. 1A} coupied 1o the plurality of hydraulic fracturing pumps (See fig. 1A; para [B025], [D033]);

a plurality of vaives (108 - “isolation valves®, fig., 1A) associated with tha manifold (See fg. 1A; para 00251). each valve of the plurality of
valves being opsrable 1o move betwsen an opan position, 2 closed position, and 8 plurality of intermediate positions {para [0027], [0038] -
“opsn®, "closed”, "intermediate position”; valves 108 are aperable to move between the opan position, the closed position and will move
inte a number of intermadiate positions during a transition from open to closeds;

a plurality of valve actuators (122 - “actuation means”, fig. 18; para [00286]}, coupied to respactive vaives of the plurality of valves (Ses fig.
18), sach of the valve actuators being electric actuators {para [R0261-§0027], {0030} configursd to be remotely controliable in response to
one or morg operational aspects of at leas! one hydraulic fracturing pump of the plurslity of hydraulic fracturing pumps {para [0025], {0031}
See fig. 1C) and

« control intarface (116 - "control panel®, fig. 1C; para {031}, the control interface forming at least & portion of a control system (114 -
"treater truck”, fig. 14, 1C), the control interface being accessible from a location remote from the pluratity of hydraulic fracturing pumps
and outside of a zons of pressure formed by the plurality of hydraulic fracturing pumps during operation {See fig. 1A; para [0025}, [DU31])
hut doas not specifically teach whergin the fracturing pu mps are mulli-plunger pumps.

Further, MGB teaches a hydraulic fraciuring valve control system (Ses fig. 1; para [0072]-/0073)) comprising an slectric powered, muti-
plunger hydraulic fracturing pump (12 - "frac pumps”, fig. 1, "triplex or quintupisx pumps™; para [BO75] - "electric”). Accordingly, it would
hava been cbvious to one of srdinary skill in the art to have the pump of FT8 be a multi-plunger pump like that of MGS in order to intrease
the capacity of the pumps.

Regarding Claim 12, the modified FTS teaches the hydraulic fracturing valve control systern of claim 11, and FT3 further teaches wherein
each hydraulic fracturing pump of the plurality of hydraulic fracturing pumps (102 - "pumps®, fig. 1A} is associsted with a single respective
valve acluator of the plurality of valve actuators {See figs. 1A-B; see how sach pumg 102 bas a valve 108 and sach valve 108 has an

actuator 122), the respective hydraulic fracturing pump relaying a conyol signai to the single respective valve actuator {See fig. 1A, para
[0027}-400243).

Ragarding Claim 13, the modified FTS teaches the hydraulic fracturing valve control system of claim 11, and FTS further teachas wherein
a first hydrautic fracturing pump of the plurality of hydrauiic fracturing pumps {See fig. 1A; See pump 102 on lower right of figure) is
coupled {0 the contral interface via a first connection (See fig. 1A; see connegction cord that extends from lower right pump 102, around
wellhead 112 and connects to truck 114} and the fiest hydraulic fracturing pump of the plurality of hydraulic fracturing pumps {See fig. 14;
See pump 102 on lower right of figure} is coupled to a first valve actuator (See figs. 1A-B; see top of iswar right valvs 108 that has
actuating means 122 on top) of the plurality of valve actuators via a second connection (Ses fig. 2; sae connection {ube that connects
fower right pumn 102 to lower right valve 108 and thus to actuator 122), different from the first connection (See fig. 1AL

Regarding Claim 14, the modified FTS teaches the hydraulic fracturing valve control system of claim 11, and FTS further teaches the
system furthgr comprising: an interconnect box {120 - "limit switch®, fig. 1B} configurad 1o transimit a control signat from the control
intarface 10 at least one hydrautic fracturing pump of the plurality of hydraulic fracturing pumps {intended use; the limit switch 120 isin
communication with the pump 102 and truck 114 and is capable of relaying a signal in either diraction), the interconnect box being
positionad at the manifold (See figs. 14 and 1C; switch 120 is at valve 108 which is at the manifoid 104).

Regarding Claim 158, the modified FTS teaches the hydraulic fracturing valve control system of clgim 11, but does not specifically teach
whers operational power fur sach valve acluator of the plurality of valve actuators is provided by a respective hydraulic fracturing pump of
the plurality of hydraulic fracturing pumps. Further, MGR teaches & hydraulic fracturing valve control system {See fg. 1: para {0072}
{0073]} wherain operation powasr for a valve actuator (para [0073] - "actuator’) is provided via 8 hydrauiic fraciuring pump {para [0079] -
actuator receives power from maetor or pneumatic source affixed © valve 103 which is a part of frac pumps 108}, Accardingly, it would have
been obvious to one of ordinary skili in the art o have the power for each respective vaive actuator 1o be provided from the respective
hydraulic fracturing pump in order to reduce the complaxity of the wellsite jayout by reducing the number of cables.

Claim 4 lacks an inventive step under PCT Article 33(3) as bsing cbvious over FTS in view of MGB in view of US 2014/0277772 At to
Schiumberger Technology Corporation (hereinafter 'Schiumberger')

Regarding Claim 4, the modified FTS teaches the hydraulic fracturing valve control system of claim 2, but does not specifically teach
wharein an Ethernel connection extends betweaen the interconnect box and the hydraulic fracturing pump. Further, Schlumberger teachas
& hydraulic fracturing valve control system (See figs. 1-7; para [0034]) comprising a connection (108 - “communications device”, fig. 7)
extending between an interconnect box {para [D048] - "switch"} and a hydraulic fracturing pump (30 - "pumps”, fig. 1}; wherein the
connaction is an athgrnet connsction {para [0048}]). Accordingly, it would have beern obvious to ong of ordinary skill in the art to use the
ethernet cannection taught by Schiumberger on the valve control system of FTS in order to ensure there is no interfersnce in the
communivation between the valve and the control system.

°

~S-Continuad in nexd Supplenanlal Box-o-

Form PCT/ISA/237 (Supplemental Box) (revised fanuary 2019}
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Supplemental Box

incase the space in any of the preceding boxes is not sufficient,
Continuation of:
-*-Supplemental Box - Box V.2 - Citations and Explanations-*-

Clairns S and 10 fack an inventive step under PCT Article 33(3) as being shvious over FTS in view of MGR in view of US 2015/0253080 A1
to Dale et al. {herainafter 'Dale’)

Regarding Claim 5, the modified FTS teaches the hydrautic fracturing valve control systemn of claim 1, but does not specifically teach the
system further comprising: an external power source, the exisrmal powar source providing operationatl power 1o the valve actuator in
fesponse o 3 contral signal from the control interface. Further, Dale teachss a hydraulic fracturing valve control system (Ses fig. 1; para
{0044]-{C045]) comprising an exteimal power source (para [00741-{0075] - "batteries”) providing operational power to & valvs actuator (30 -
“valve actuation assembly”, fig. 1) in response to a controt signal from a control interface {40 - “control system”, fig. 1; pars [0074]),
Accordingly, it would have been obvicus (o one of ordinary skill in the art 1o use the external power source of Dale on the valve actuator of
the modified FTS in order to provide backup power 1o the valves to aliow clasing in the event of main power loss.

Ragarding Ciaim 14, thé modhed + 1 3 teaches the hydraulic fracluring valve control system of claim 1, but does nat specifically teach the
system further comprising: a batlery backup electrivally coupled o the valve actuator, the battery backup providing operational energy 1o
the vaive astuator. Further, Dale teaches a hydraulic fracturing vaive control system {Sse fig. 1; para [0044]-[0045]) comprising an a
hattery backup (para {0074}-{0075] - "batteries") elecirically coupled to 2 valve actuator {30 - "valvs actuation assembly”, fig. 1) providing
operational energy o the valve astuator (para [0074]). Accordingly, it would have been obvious to one of ordinary skill int the ant 1o use the
external power source of Dale on the valve actuator of the maodified FTS in order 1o provide backup power 1o the valves to allow closing in
the svent of main power loss.

Clatmns 6. 7 and 8 lack an inventive step undsr PCT Article 33(3) as being obvious over TS in view of MGB in view of US 2018/0384817
Altg FMC Technologies, ino. (hereinafter 'FMCY

Regarding Claim §, the medifisd FTS teaches the hydraulic fracturing valve control system of claim 1, but does not specifically teach the
system further comprising: a vaive conirol distribution box, arranged at the manifold, configured 1o receive coniro! signals from the
hydraulic fracturing pump, the valve control distribution box relaying the control signals to the valve actuator. Further, FMO teaches a
hydraulic fracturing control valve system (See figs. 2-5; para [0017), {0029]) comprising a vaive control distribution box {204 - Yauxiliary
modutar skid”, fig. 2; para [0028]; See fig. 5}, arranged at & manifold (See fig. 2; arranged with the rest of frac manifold system 200},
configurad o receive control signals from a hydraulic fracturing pump (intended use: para [0038}, [D038]), the valve control distribution box
relaying the control signatls o a valve actuator {para [0031], [0043] - *actuators"). Accordingly, it would have besn obvisus 10 ong of
ordinary skill in the art to use the valve control distribution box as taught by FMC on the manifold of FTS in ordaer to ensure the appropriate
signat is distributed to the appropriate actuator of the valve control systam.

Regarding Claim 7, the modified FTS teaches the hydraulic fracturing valve control system of claim 1, but does not specifically teach the
system further comprising: 8 manifeld valve control systerm, the manifold valve contral system being communicatively coupled to the
controt interface and configured to receive control signals from the control interface, the manifold valve control system relaying the control
signals to the valve actuator. Further, FMC teaches a hydrautic fracturing control valve system {Ses figs. 2-5; para [0017], [0028])
comprising a manifold valve control systermn (204 - "auxifiary modular skid", fig. 2; para [0026]; See fig. §), the manifold valve control systam
relaying the controf signals to a valve actuator (para {0031}, {0043} - "actuators”}. Accordingty. it would have been obvious 1o one of
ardinary skill in ihe art to use the manifold valve control system of FMC on the manifold 1aught by FTS such that the manifoid valve control
systam is coupled fo the contral interface and configured to receive control signals therefrom in order to allow an operator control over
diffarent partions of the smanifold while staying safe outside the zone of pressure.

Regarding Claim 9, the moedified FTS teaches the hydraulic fracturing valve conirol system of claim 1, but does not specifically teach the
system further comprising: a standalone manifold vaive control interface, the standalone manifold valve controf interface transmitting
contred signals to the valve actuator. Further, FMC teaches a hydraulic fracturing controf valve system {See figs. 2-5; para {0017), [0028]
comprising a standalone manifold valve control interface {204 - "auxiliary modular skid®, fig. 2; para [0026]; See fig. 5, universal powsr and
uunirol unit of fig. 3 and Iscated on skid 204 of fig. 2 is capabig of controlling the manifold by itseif), the standalons manifold valve control
interface transmitting control signals to a valve actuator (para {0031}, (0043 - “actuators”). Accordingly, it would have been obvious to one
of ardinary skill in the art to use the standaions manifoid valve contol system of FMC on the manifold taught by FTS in order to allow an
operator to ramotely control different portions of the manifold while staying safe cutside the zons of pressure.

Claims 1-15 have industrial applicability as defined by PCT Article 33(2)-(3) bacause the subject matter can be mads or usad by industry.

Form PCTASA/237 {Supplemental Box) {revised January 20619}
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PCT/IUS2020/05889% 03.02.2021

PATENT COOPERATION TREATY

rom the INTERNATIONAL SEARCHING AUTHORITY

FAYLON B EVANS g

T LIOGAN LOVELLS US LLP PCT
808 MAIN STREET, SUITE 4200
HOUSTON, TX 77002

NOTIFICATION OF TRAMNSMITTAL OF
THE INTERNATIONAL SEARCH REPORT AND
THE WRITTEN QPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

(PCT Rule 44.1)

Date of mailing

(dayimoniyecr) 03 FeEB 7

Applicant’s or agent’s file reference
- FOR FURTHER ACTION  Sce paragraphs 1 and 4 below
047458.500067 paTRgreR i

International application No. International filing date

PCTIUS 20/58809 {daytsmaonh/year) 04 November 2020 (04.11.2020)
Applicant {J §, WELL SERVICES, LLC

N The applicant is hereby notified that the international sesrch report and the written opinion of the International Searching

Autherity have been established and are trangmitted herewith.

Filing of amendments and statement under Article 1%

The applicant is entitied, 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 intsrnational
search report,

How?  Directly to the Intermational Burcaw preferably through ePCT, or on paper to:
The International Bursau of WIPQ, 34, chemin des Colombettes, 1211 Geneva 20, Switzerland

For more detailed instructions, ses the PCT Applicant s Guide, International Phase, paragraphs 9.004 ~9.011.

2. [j The applicant is hereby notified that no international search report will be established and that the declaration under

Axticte 17(2)(a) to that effect and the written opinion of the International Sear ching Authority are iransmitted herewith.

3. Eﬂ With regard to any profest against payment of (an) additional fee(s) undar Rule 40.2, the applicant is notified that

the protest together with the decision thereon has been transmitted to the Intermational Bureau together with any request
o forward the twxts of both the prolest and the decision thereon 10 the designated Offices.

E:} no decision has been made yet on the protest; the applicant will be notified 25 soon as a decision is made.
4. Reminders

The applicant may submif comments on an informal basis on the written opinion of the Internstional Searchmg Authorityto
_ the International Bureau. These comments will be made available to the public after international publication. The Intemnational

Bureau wifl send 3 copy of such comments to all designated Offices unless an international preliminary examination report has
heen or is 10 he extablishod.

Shortly afier the expiration of 18 months {rom the priority date, the international application will be published by the
international Bureau. Ifthe applicant wishes to avoid or postpone publication, 2 notice of withdrawal of the international spplication,
or of the priority claim, must resch the Internaticnal Bureau before the completion of the technical preparations for international
publication (Rules $0kis. 1 and 904i8.3).

Within 12 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary
sxamination must be filed if the applicant wishes 1 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 dete, perform the prescribed
acts for entry into the national phase before those designated Offices. In respect of other designated Oﬁﬁces the time limi} of
3% months {or later) will apply even if no demand is filed within 12 months, For details about the applicable time limits, Office
by Office, sss www wipo.int/petendtexts/iime_limits html and the POT dpplicant s Guide, MNational Chapters.

Within 22 months from the priority date, the applicant may request that s supplementary international search be erreried out
by a different International Scarching Authority that offers this service (Rule 455is.1). The procedure for reguesting supplementary
international search is described in the PCT Applicant s Guide, International Phase, paragraphs §.006-8.032.

Name and mailing address of the ISAUS Authorized officer

Mall Stop POT, Altn! ISAMUS

Commissioner for Patenis Lee Ym}ﬂg

P.O. Box 1450, Alekandrir, Virginia 22313-1450

Facsimile No. 571-273-3300 Telephone Mo, PCT Helpdesk: 571-272-4300

Form PCTASA/220 (revised January 2020}
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PCT/US2020/058899 03.02.2021

PATENT COUOPERATION TREATY

PCT

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

Applicant’s or agent’s fils reference

FOR FURTHER ACTION
047158500067

see Form PCT/AISA/220 as well as, where applicable, item § below.

International application Mo.

PCTAIS 20056689

fnternational filing date (daymonth/veas) {Earliest) Priority Date (dayimontityear)

04 Movember 2020 (04.11.2020) 04 November 2018 (04.11.2018)

Applicant
U.S. WELL SERVICES, LILC

This international search report bas been preparcd by this International Searching Authority and is transmitted to the apphicant aceorging
to Article 18, A copy is being transmitted (o the International Bureau.

This international search report consists of a total of sheets,

B it iz also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report

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

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

E'-“E a transiation of the international apphication inte which iz the language of
a transiation furnished for the purposes of international search {Rules 12.3(a) and 23.1{b)).

b, m This international search report has been established taking into account the rectification of an obvious mistake authorized
by or notified to this Authorsty under Rule 91 (Rule 43 .68is(a)).

<, B With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. 1.

2. m Cevrtain clnims were found unsearchable (sce Boax No 1.

L

m Unity of invention is lacking {see Box No. }ii}.

4. With regard to the title,
the text is approved as subnutted by the applivant.

{j the text has been established by this Authority to read as follows:

5. With regard to the abstract,
the text is approved as submitted by the applivant.
ihe text hax been established, according to Rule 38.2, by this Authority as it appears in Box No. IV, The applicant may,
within one moenth from the date of mailing of this international search report, submit comments o this Authority.
6. With repard to the drawings,
3. the figure of the drawings to be published with the abstract is Figure Mo, 1
[:3 23 guggested by the applicant.
35 selected by this Authority, because the apphicant failed to suggest a figure.
m 35 selected by this Authority, becauss this figure betler characterizes the imvention.
b. m nong of the figures is to be published with the abstract.

Form PCTASAZI0 (first sheet) (July 2019}
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INTERNATIONAL SEARCH REPORT

PCT/US2020/058898 03.02.2021

International application Ne.

POTAUS 20158838

Al

CLASSIFICATION OF SUBJECT MATTER

IPC - E21B 43726 (2020.01)
CPC

- E218 43/2607, E218 43/26, HOZ2J 3/007

According to International Patent Classification (1PC) or 1o boths national classification and PC

B.

FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
Sae Search Mistory document

Documentation searched other than minimum documentation to the extent that such documents are included in the fisids searched
Ses Search Hislory document

Elactronic data base consuited during the intemational ssarch (name of data base and, where practicable, search terms used)
Sea Search History document

L. DOCUMENTS CONSIDERED TO BE RELEVANT
Category® Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A LS 2019/0245348 A1 (U.S. Well Services, inc.) 08 dugust 2019 (08.08.2019) Entire document | 1-18
especially para {00430/ ] ang fig. 1

A US 2010/0038807 At {(Hunt et al.} 18 Fabruary 2010 {18.02.2010) Entire document especially  { 1-15
para {GG251-{0028], {0060}-{0068] and figs. 1 and 13

A WO 2018/213028 A1 {Rouse lndustries inc.) 29 Movemnber 2018 (29.11.2018} Entire document | 1-15

A US 20168/0177875 A1 {Evolution Well Services, LLLC) 23 June 2016 (23.06.2016) Entire 1-18
dooument

A US 2016/0298731 A1 {MGE Qilfield Solutions, L.L.C.} 18 Oclober 2018 {18.18.2018) Entire 1-18
documant

[::E Further documents are {isted in the continuation of Bux ¢

m Sec patent family annex.

*

R

gy
e

wp

[

gy

3

0

Special categories of cited documents:

document defining the general state of the art which i3 not considered
10 be of particular relevance

document cited by the applicant in the infernational application
earlier application or patent but published on or after the international
filing date

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)

document referring to an oral disclosure, use, exhibition or gther means
document published prior o the international iling daie but later than
the priority date claimed

T later document published after the intemational filing date or priority
date and not in conflict with the application but cited to understand
the principde or theory underlying the invention

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

Y™ document of particular relevance; the claimed invention cannot
be considered 10 involve an inventive step when the document is
combined with ane of more other such documents, such combination
being cbvious 1o a person skilled in tie ad

“&”  document member of the same patent family

Date of the actual completion of the international search

22 December 2020

Drate of mailing of the international search report

63 FEB 2043

Name and mailing address of the ISA/US

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

Facsinule Mo, 574-273-8300

Authorized officer
lLee Young

Telephone No. PCT Helpdesk: §71-272-4300

Form PCT/ISA/ZIQ (second sheet) (July 2018
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PCT/US2020/058899 03.02.2021

PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY

To: TAYLOR P. EVANS
HOGAN LOVELLS US LLP
609 MAIN STREET, SUITE 4200
HOUSTON, TX 77002

PCT

WRITTEN OPINION OF THE
INTERMNATIONAL SEARCHING AUTHORITY

{(PCT Rule 43his. 1)

Drate of mailing
{day/monthiyear)

B3 FEB 2078

Applicant’s or agent’s file reference

047158.500067

FOR FURTHER ACTION

See paragraph 2 below

international application No. International filing date {daymoniivyear)

PCTIUS 20/58888 Q4 November 2020 (04.11.2020)

Priority date {daymonthiear)

04 November 2019 {04.11.2018)

International Patent Classification (IRPC) or both national clasgification and IPC
PG - E21B 43/28 (2020.01)

CPC - E21B 43/2G607, E21B 43/26, HO2J 371007

Applicant {§. S WELL SERVICES, LLE

t. This opigion gontains indications relating 1o the following items:

Box Ne. | Basis of the opinion
Box No. i Prionty

Box Ne. {1}

Box Mo, IV Lack ufuniyy of fuvention

Box Mo, V

citations and explanations supporting such statement
Box Do, Wi Certain documents rited

Box No. VI Certain defects in the infernationgd applicatios

00 KOOOK

Box No. VIll Certain observations on the international application

7 FURTHFR ATTION

opintons of this International Searching Austhority will not be so considered.

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

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

Reasoned statement under Rule 435iy. 1{a)(i} with regard to novelty, inventive step and industrial applicability;

if a demand for international preliminary examination is mads, this opinion will be considered to be a writien opinton of the
international Preliminary Examining Authority ("IPEA™) except that this does not apply where the applicant chooses an Authority
other than this one o be the IPEA and the chosen IPEA has notified the International Burcau under Rule 66, 1bis(b) that writien

1f this opinion is, as provided above, considerad to be a writien opinion of the IPEA, the applicant is invited 10 submit 1o the IPEA
a written reply together, where appropriate, with amendments, before the expiration o1 3 months from the date of mailing of Form
PCT/SAZ20 or befure the expivation of 22 months from the priority date, whichever expires Ister,

MName and mailing address of the ISA/US | Date of completion of this opinion

Mail Stop PCY, Atin: 1SA/US
Commissioner for Patents
F.0. Box 14580, Alexandria, Virginia 22313-1450

Facgimile MNo. §71-273-8300

22 Decamber 2020

Authorized officer
Les Young

PCT Halp Desk
Telephone No. 571-272-4300

Form PCT/ISA/237 {cover sheet) {revised January 2019}
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PCT/US2020/0588989 03.02.2021

WRITTEN OPINION OF THE International application No
INTERNATIONAL SEARCHING AUTHORITY BCT/LS 20/58830

Box No. | Basis of this opinion

t. With regard to the fanguage, this opinion has been established on the basis of.

IS¢} the international application in the language in which it was filed.

m a translation of the international application tnto which is the fanguage of a transiation
furnished for the purposes of international search {Rules 12.3(a) and 23 H{b)}.

2. m This opinion has been established taking into account the vectification of an obvious mistake authorized by or notified to
this Authority under Rule 91 (Rule 43545, 1{b)).

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

3. E E forming part of the international application as filed:
m in the form of an Annex C/ST.2S text file.
[::] on paper or in the form of an image file.

b, furnished together with the international application under PCT Rule [3ser.1{a) for the purposes of international
search only in the form of an Annex C/ST.25 text file

<. E:} furnished subsequent to the international filing date for the purposes of international search only:
[T} inthe farm of an Annex C/ST.25 text file (Rule 13ser. 1a)).

m on paper o in the form of an imags file {(Rule 13er. 1{b} and Administrative Instructions, Section 713).

4. E::] in addition, in the case that more than one version or copy of 3 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/SA/3T (Box Mo. 1} (revised Januvary 2019}
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PCT/US2020/058899 03.02.2021

WRITTEN OPINION OF THT international application No.

INTERNATIONAL SEARCRING AUTHORITY PETUS 20/58880

Box No. ¥ Reasoned statement voder Rule 43845 1{a){i) with regard to novelty, inventive step and industrial applicabifity;
citations and explanations supporting such statement

I, Statement

Noveity (N) Claims 1-18 YES
Claims MNone NG
Inventive step {IS) Clatms 1-15 YES
Claims Nons NO
Industrial applicability (1A) Claims 115 YES
Claims Mone NO

2. Citatipns and explanations:
Claims 1-18 meet the critaria set forth under PCT Article 33(2)-(3) because, a5 will be shown, the prior ant does not teach, nor doss it fairly
syl Brg Clahned hinllalioos,

Tha prior art is exemplified by {1) US 2019/0245348 A1 1 U.S. Weil Services, inc. (hereinafter 'US") and (2} US 2010/0038807 A to Hunt
et al. {hersinafer ‘Hunt'}

{1} U8B toachos o fracturing system (Ses fig, 1; pers [D043]), comprising

a generator (104A-E - “generators”, fig. 1) having a specific st point {para {0047] - the idea! output power for the gensrator 104A-E is ths
sat paint);

a microgrid {See fig. 1; ses components between generators 104A-E and pump 112 including switch gears 108A-C and breakers 122A-B)
comprising:

a first circuit breaker {1228 - "preaker”, fig. 1); and

a second circuit breaker {1228 - "breaker”, fig. 1), whersin the first and second circuit breaksers ars connected 10 a common bus for ivad
sharing {para {00471 - "Switch gear tie breakers 1224, 1228 allow the switch gear to act as a single bus"); angd

one or more fracturing system components {1212 - “pumps”, fig. 1) configured to raceive power fram the microgrid {See fig. 1, para [(044}-
100451,

{2} Mumt teachss a sysiem (See figs. 1 and 1:3; para [Q025], {1060}, comprising:

a generator {1315 - "generator”, fig. 13) having a specific set point (para [0061] - the ideal output power for the genearalor 1315 is the set
point};

a pawer sterage system {(para [§0271-{0028] - "excess power is stored using ensrgy storage devices including, for example, fiywheel,
hydroelectric, and geothermal snergy storage devices. Other energy storage devices inciuda baltery banks, superconducting magnelic
energy storage, ele.”) comprising a chargeable powsr storage device {para [DOZB] - "lywheels, battery Danks eic.),

a microgrid comprising {See fig. 13; para {0060}

a first circult breaker {1336 - "circuit breakers”, fig. 13}, wharein the generator provides power to the microgrid via the first circuit breaker
(See fig. 13; para {0067}-{C088]}; and

a second cirault braaker (1338 - "circult breakers”, fig. 13, See fig. 13; breakers 1338 includes at isast thres circull breakers 1336},
wharein the power storage system is glectically coupled 1o the second circuit braaker (See fig. 13) to controllably supply powsr to or
receive power from the microgrd via the second circuit breaker, whearein the first and second circuit braakers are connscted to 8 comman
bus for load sharing {1340 ~ “generator powsr bus”, fig. 13); and

one or mora system components {1380 - "local load”, fig. 13; 190 - Iocai load”, fig. 1} configurad to recsive power {rom the microgrid {para
{00271, {00821}

--Continued in Supplemental Box-"-
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Regarding Claim 1, US teaches a fracturing system {8See fig. 1; para [0043]), comprising:

a generator {104A-E - "generators”, fig. 1) having a specific set point (para {0047} - the idea! output power for the generator 104A-E is the
st point);

a microgrid {See fig. 1; sea components between generators 104A-E and pump 112 including switch gears 108A-C and breakers 122A-8)
COmPTISING:

a first circuit brasker (1224 - "breaker”, fig. 1); and

a second circult breaker {1228 - "braaker”, fig. 1), wherein the first and sscond circuit breakers are connected to 3 common bus for load
sharing {para [0047] - "Switch gear tie breakers 1224, 1228 aliow the switch gear to act 85 a single bus"); and

one or mors fracturing system compenents {1212 - "pumps”, fig. 1) configured to receive power irom the microgrid {Sea fig. 1, para {0044}
[0048}), but does not specifically teach whersin the systam comprises a power storage system comprising a chargeabls power storage
device; whersin the generator provides power to the microgrid via the first circuit breaker; whersin the power storage system is electrically
coupled o the second circuit breaker to controliably supply power to or receive power from the microgrid via the second circuit braaker;
and

wherein the power siorage system charges when the first and second circult breakers are both closed, and the powsr storage system
stops charging when the one or mare fracturing systern components requires power, and the power storage system discharges powsr to
the microgrid when a load requirement of the one or mors fracturing system components is above the set point.

Further, Hunt {eaches a systom (See fige. 1 and 13; para [0025], [0080]), comprising:

a genarator {1315 - "generator”, fig. 13) having g specific set point (para [0061] - the ideal sutput power for the generator 1315 is the set
point};

a power storage system {para [0027)0028] - "excess power is stored uysing energy storags devices including, for example, iywhest,
hydroelectric, and geothermal ensrgy storage devices. Qther snergy storage devices inclugs battery banks, superconducting magnetic
enargy storage, etc.”) comprising a chargeable power storage device {para [0028] - "fiywheels, hattery banks sta.);

a microgrid comprising (See kg, 13; para [UUBU}E

a first circuit breaker (1338 - “circuit brogakers”, fig. 13}, wherein the generator provides power 10 the microgrid via the first circuit breaker
{See fig. 13; para [00871-[O068]); and

8 second circuit breaker (13386 - "circult breakers”, fig. 13 Ses fig. 13; breakers 1336 includes at izast thres circuil breakers 133483, wherein
the power storage systam is slectrically coupled to the second circult breaker {See fig. 13} to controliably supply power (6 or receive power
from the microgrid via the sscond circuit breaker, wharein the first snd second circuit braakers are connected to 8 comman bus for inad
sharing (1340 - "gengrator powsr bus”, fig. 13); and

one or more system components (1380 - “local load”, fig, 13, 190 - local load", fig. 1) configured io receive power from the microgrid (para
{00271, [0082Y).

However, any combination of the above references fails to teach wherein the power storage system is electrically couplad to the second
circuit breaker to controliably supply power to or receive power from the microgrid via the second circult bresker, and wherein the power
storage system charges when the first and second circuit breakers are both closed, and the power storage system slops charging when
the ane or more fracturing system components requires power, and the power storage system discharges power to the microgrid when a
load requirement of the ong or mors fracturing system components is above the sel point. Further, the systemn of Hunt is not a fracturing
sysiem, and thus would not be analogous o the fracturing system of US for a combination that wouid meet the requirements. Accordingly,
the prior art does not teach or fairdy suggest individually or in combination the fractring system as ciaimed.

Regarding Claims 2-7, the prior art doss not specifically teach or fairly suggest individually or in combination the fracturing systems as
claimed since they are dependent on claim 1.

~Continuad in next Supplemental Box-*-
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Regarding Claim 8, US teaches a fracturing system {See fig. 1; para [3043}), comprising:

a generator (104A-E - "generators”, fig. 1) set at a specific set point (para [0047] - the ideal oulput power for the generator 104A-F is the
sat point);

a microgrid (See fig. 1; ses components betwsen ganerators 104A-E and pump 112 ingluding switch gears 108A-C);

one or more fracturing system componeants (1232 - "pumps”, fig. 1) configured to receive power from the microgrid (See fig. 1; para [0044]-
{0045}y

an incoming breaker {1324 - "breaker”, fig. 1); and

an oulgoing bregker (1228 - “braaker”, fig. 1}, bui does not specifically teach the system comprising a power storage system comprising a
chargaeable power storags device, wherain the power storage system receives power from the generator; whergin the microgrid is
configured to receive power from the power storage system; wherein the incoming breaker is coupled betwasn the generator and the
chargeable power storage device; wherein the cutgoing braaker is batween the chargeable power storage devics and the microgrid,
wharein ditring conditions in which the oneg or more racturing system components require a load below the set point, the power storage
system is charged by the generator; and

wherein during conditions in which the one or more fracturing system components require a load shove the st point, the one or more
fracturing system componants are powered by both the generator and the power storags system.

Further, Hunt teaches a system (See figs. 1 and 13; para [0025], [0060]), comprising:

a generator {1315 - "generator”, fig. 13) set at a specific sat point {para {0081] - the ideal cutput powsr for the gonerator 1315 is the sst
point);

a3 power storage system {para {0027]-{0028] - "excess power i3 storad using energy storage devicas including, for sxampls, fiywheel,
hydrosiectric, and geothermal energy storage devices. Other energy storage devices include battery banks, superconducting magnetic
energy storage, etc.”) comprising a chargeable power storage device {pars [D028] - "fiywhesls, battery banks ete.}, wherein the power
storage system receives power from the generator {para {0027]-[0028])

a microgrid {See fig. 13; para [0060]) configured to receive power from the power storage system {(para [0027}H0028]):

ong or more system compornents (1380 - "ocal load”, fig. 13, 190 - Iocal load", fig. 1) configurad to receive power from the microgrd (para
{00271, {0062},

an incoming breaker (1338 - "circuit breakers”, fig. 13); ang

an outgoing breakar {1336 - “circuit breakers”, fig. 13; See fig. 13; treakers 1338 includes at least three circuit breakers 1336},

wherein during conditions in which the one or more system components require a inad below the set point, the power storage system is
charged by the generator (para [C0271H0028)); and

wherein during conditions in which the one or mors system components require a load above the set peint, the one or mora system
components ars powered by both the generator and the power storags system (para {0027}-{0028]) but does not specifically teach wherein
wherein the incoming breaker is coupled between the generator and the chargeable power storage device; whersin the oulgoing breaker is
betwaen the chargeable power storage device and the microgrid. Further, the system of Hunt is not a racturing system, and thus would
not be analogous to the frachuring system of US for a combination that would meet the requirements. Accordingly, the prior ant does not
teach or fairly suggest individually or in combination the fracturing syslermn as dlaitngd,

Regarding Claims 8-14, the prior art does not specifically teach or fairly suggest individuatly or in combination the fracturing systems as
claimed since they are dependeant on claim 8.

Regarding Claim 15, US teaches 2 method of powering a fracturing system {See {fig. 1; para {0043}), comprising:

supplying powsr 1o one of more components (1212 - "pumps®, fig. 1) of the fracturing system from & generator (104A-E - "gensrators”, fig.
1), but does not spocifically teach wherein the method comprises

charging a power storage system from the generator during one or more conditions in which the ioad requirement of the one or morg
components of the fracturing system is below the set point of the generator; and

supplying power to the one or more compoenents of the fracturing systemn from both the gaenerater and the power storags system during
one or more conditions in which the load requirement of the one or more components of the fracturing system is above the 3at point of the
gonarator,

Further, Hunt teaches 3 method of powering & systom (See figs. 1 and 13, para {B025], {0080]), comprising:

supplying power o one or more components {1380 - "local load™, fig. 13; 180 - local load”, fig. 1) of the system from a generator (1315 -
“generator, fig, 13)

charging a8 power storage system {para [0027}-[0028] - "excess power is stored using energy storage devices including, for example,
fivwhesl, hydroelectric, and geothermal ensrqy starags devices. Other energy storage devices includs battery banks, superconducting
magnetlic energy storage, eto.”) from the genarator during ong or Mmore conditions in which the load requirement of the one or more
components of the system is below the set point of the genserator (para [3027]-[0028], {[0065]-{0068]}); and

suppiying power 10 the ong or morg componeris of the system from both the generator and the powser storags system durning onse of more
conditions in which the load reguirernent of the one or more components of the system is above the set paint of the generator {para {00271
{0028}, [0085]-{0088]).

However. the system of Hunt is not a fracturing system, and thus wouild not be analogous (o the fracturing system of US for a combination
that would meet the requirements, Accordingly. the prior art does not teach o fairly suggest individually or in combination the methoed as
claimed.

Cialms 1-15 have industrial applicability as defined by PCYT Article 33(2)-{3} becauss the subject matter can be made or used by industiry.

Form PUI/ISA/237 (Supplemental BOX) {revised Janlary 2uiv;
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Applicant |). S, WELL SERVICES, LLC

1. The applicant is hereby notified that the international search report and the written opinion of (he 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 preferably through ePCT, or on paper to:
The International Bureau of WIPQO, 34, chemin des Colombettes, 1211 Geneva 20, Switzerland

For more detailed instructions, see the PCT Applicant s Guide, International Phase, paragraphs 9.004 - 9.011.

2. D 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:

D 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 heen 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. [fthe applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application,
or of the priorily ¢laim, 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, Nalional 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 scarch 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
Commissloner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300 Tetephone No. PCT Helpdesk: 571-272-4300
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International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year)
PCT/US 20/58906 04 November 2020 (04.11.2020) 04 November 2019 (04.11.2019)
Applicant

U.S. WELL SERVICES, 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 % 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:
[Zl the international application in the language in which it was liled.

I:] 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. 1.
2. [:I Certain claims were found unsearchahle (see Box No. II).

3. [:] Unity of invention is lacking (see Box No. 111).

4. With regard to the title,
E the text is approved as submired by tlie applivant.
D the text has been established by (his Authority to read as follows:

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

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 abstraat is Figure No, 1

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

D as selected by this Autharity, hecause this figure better characterizes the invention.
b. E:l none of the figures is to be published with the abstract.

Form PCT/ISA/210 (first sheet) (July 2019) )
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A. CLASSIFICATION OF SUBJECT MATTER
IPC - E21B 43/26 (2020.01)

CPC - E21B 43/26

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 scarched
See Search History document

Electronic data base consulted during the international search (name of data basc 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 2017/0030178 A1 (US Well Services LLC) 2 February 2017 (02.02.2017) Entire document | 10, 14-15
- espeaially para [Q026]. [0038]. [0042] and figs. 1A. 4 and 8 -
Y 14, 6-9, 11, 13
A 5,12
Y 4CN 104196613 A (SJ Petroleum Machinery Co Ltd Sinopec) 10 December 2014 (10.12.2014) 1-4,6-8, 13
- Entire document especially para {0026] and figs. 1 and 3 -
A 5
Y US 2011/0110793 A1 (Leugemors et al.) 12 May 2011 (12.05.2011) Entire document especially |4, 11
para [0008], (0010}, [0012], {[0038] and fig. 2
Y LIS 2019/0154020 A1 (Supreme Electrical Services, Inc. dba Lime Instruments) 23 May 2019 3
(23.05.2019) Entire document especially para [0115] and fig. 3A
A US 2008/0277120 A1 (Hickie) 13 November 2010 (13.11.2010) Entire document especially para |5, 12
[0047], [0055]-{0058)
US 2014/0251623 A1 (Prostim Labs, LLC) 11 September 2014 (11.09.2014) Entire document 1-15
US 2016/0258267 A1 (Stewart & Stevenson, LLC) 8 September 2016 (08.09.2016) Entire 1-15
document
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
“D” document cited by the applicant in the international application “X" document of particular relevance; the claimed invention cannot be
“E” earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive siep
filing date when the document is taken alone
“L™ document which may throw doubts on priority claim(s) or which “Y” document of particular relevance; the claimed invention cannot
is cited to establish the publication date of another citation or other be considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination
“Q" document referring to an oral disclosure, use, exhibition or other 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
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

17 December 2020 02 FEB 20N

Name and mailing address of the ISA/US Authorized officer

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Lee Young

P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300 Telephone No. PCT Helpdesk: 571-272-4300

Form PCT/ISA/210 (second sheet) (July 2019)

LIBERTY EXHIBIT 1002, Page 200



PCT/US2020/058906 02.02.2021

PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY

To. TAYLOR P. EVANS PCT

HOGAN LOVELLS US LLP

609 MAIN STREET, SUITE 4200
HOUSTON, TX 77002 WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Dhcermine, 02 FEB 20
Applicant’s or agent’s file reference FOR FURTHER ACTION
047158-500068 See paragraph 2 below
International application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/US 20/58906 04 November 2020 (04.11.2020) 04 November 2019 (04.11.2019)

International Patent Classification (IPC) or both national classification and IPC
IPC - E21B 43/26 (2020.01)

CPC - E21B 43/26

Applicant J.S. WELL SERVICES, LLC

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

Box No. | Basis of the opinion

Box No. [I  Priority

Box No. [Il  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 43 bis.1(a)(i) with regard to novelty, inventive step and industrial applicability;
citations and explanations supparting such statement

Box No. VI Certain documents cited

Box No. VII Certain defects in the international application

OO0 XOODOK

Box No. VIII Certain observations on the international application

2. FURTHERACTION

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”) ecxcept 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

Mail Stop PCT, Attn: ISA/US Lee Young

Commissioner for Patents

P.0. Box 1450, Alexandria, Virginia 22313-1450 17 December 2020 PCT Help Desk ,
Facsimile No. 571-273-8300 Telephone No. 571-272-4300

Form PCT/ISA/237 (cover sheet) (revised January 2019)
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Box No. I Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of*
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 436is. 1(b)).

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

a. EI 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. 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:
[] inthe form of an Annex C/ST.25 text file (Rule 13ter.1(a)).

[:I on paper or in the form of an image file (Rule 13ser.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
statcments 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) (revised January 2019)
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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 1-9. 11-15 " VES
Claims 10 NO
Inventive step (1S) Claims 5,12 YES
Claims 1-4, 6-11, 13-15 NO
Industrial applicability (IA) Claims 1-15 YES
Claims None NO

2.  Citations and explanations:
Claims 10 lack novelty under PCT Article 33(2) as being anticipated by US 2017/0030178 A1 to US Waell Services LLC (hereinafter ‘US')

Regarding Claim 10, US teaches a compact fracturing system (See figs. 1A, 4 and 8; para [0026], [0038], [0042]), comprising:

an electronic system (See fig. 8; para [0042]) providing power, controls, or both to one or more components of the compact fracturing
system (para [0042]), the electronic 3ystem comprising:

a transformer (56F - "transformer”, fig. 7; see transformer house 130G; para [0029]);

electronic motor controls (See fig. 8; see VFD house 132G; variable frequency drive is therein which is part of what controls system), and
a housing (130G, 132G - " house”, fig. 8), wherein the electronic motor controls and the transformer are housed within the housing (See
fig. 8; para [0042]).

Claims 14-15 lack an inventive step under PCT Article 33(3) as being obvious over US

Regarding Claim 14, US teaches the compact fracturing system of claim 10, further comprising a motor drive (39 - "motor”, fig. 1; para
{0026]) but does not specifically teach the motor drive being a 3,000 hydraulic horsepower motor drive. However, design decisions
regarding the hydraulic horsepower of a motor fall within the ordinary skill in the art of one designing a compact fracturing system.
Accordingly, it would have been obvious to one of ordinary skill in the art to have utilized routine experimentation and design choices in
order to have chosen an appropriate hydraulic harsepower as claimed thereby ensuring the motor can drive the pumps with enough power
to raise fiuids from the well.

Regarding Claim 15, US teaches a method of hydraulic fracturing (See figs. 1A, 4 and 8; para [0026], [0038], [0042]), comprising:
positioning a compact frac pump trailer (See figs. 1A and 4; see trailer 114C of pump system 36) at a pump site (See fig. 1A and 4); and
powering a pump (36 - " pump", figs. 1A and 4) via an electronics system (See fig. 8; para [0042]), the electronics system comprising a
transformer (56F - "transformer”, fig. 7; see transformer house 130G) and electronic motor controls (See fig. 8; see VFD house 132G;
variable frequency drive is therein which is part of what controls system), the transformer and the electronic motor controls housed
together (See fig. 8) but does not specifically teach the compact frac pump trailer having a length below 37 feet. However, design
decisions regarding the length of a truck fall within the ordinary skill in the art of one designing a compact fracturing system. Accordingly, it
would have been obvious to one of ordinary skill in the art to have utilized routine experimentation and design choices in order to have
chosen an appropriate length for the truck as claimed thereby allowing all of the components to compactly fit around the wellsite.

Claims 1-2, 6-@ and 13 lack an inventive step under PCT Article 33(3) as being obvious over US in view of CN 104196613 Ato SJ
Petroleum Machinery Co I_td Sinopec (hereinafter 'SJ')

Regarding Claim 1, US teaches a compact fracturing system (See figs. 1A, 4 and 8; para [0026), [0038], [0042]), comprising:

a pump truck (See figs. 1A and 4; see trailer 114C of pump system 36 - note that para [0007] of the subject specification states that "pump
truck” and "pump trailer* are equivalent expressions);

an electronic system (See fig. 8; para [0042]), comprising:

a transformer (56F - "transformer®, fig. 7; see transformer house 130G; para [0029]);

electronic motor controls (para [0042]) housed together with the transformer (para [0042]), and

a variable-frequency drive (VFD) (See fig. 8; see VFD house 132G; variable frequency drive is therein); but does not specifically teach
wharein the truck has a length of at most 40 feet or wherein the system comprises a lubrication system comprising a plurality of sensors,
the lubrication system compatible with oil lubrication.

However, design decisions regarding the length of a truck fall within the ordinary skill in the art of one designing a compact fracturing
system. Accordingly, it would have been obvious to one of ordinary skill in the art to have utilized routine experimentation and design
choices in order to have chosen an appropriate length for the truck as claimed thereby allowing all of the components to compactly fit
around the wellsite.

Further, S.) teaches a compact fracturing system (See fig. 1; para [0026]) comprising a lubrication system (collectively 40 - “lubricating oil",
31, 33, 35, 37, 41 - "sensors", 16 - "inlet", 17 - "outlet", fig. 1; as well as "lubricating oil" - para [0026)-[0027], line 197) comprising a
plurality of sensors (31, 33, 35, 37, 41 - "sensors", fig. 1, the lubrication system compatible with oil lubrication ("lubricating oil" - para
{0026), line 197; para [0027]). Accordingly, it would have been obvious to one of ordinary skill in the art to use the lubrication system of SJ
on the compact fracturing system of US in order to reduce the likelihood of the fracturing system overheating due to friction.

-*-Continued in Supplemental Box-*-
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Regarding Claim 2, the modified US teaches the compact fracturing system of claim 1, further comprising a motor drive (39 - “motor", fig.
1; para [0026]) but does not specifically teach wherein the motor drive is at least a 3,000 hydraulic horsepower drive. However, design
decisions regarding the hydraulic horsepower of a motor fall within the ordinary skill in the art of one designing a compact fracturing
system. Accordingly, it would have been obvious to one of ordinary skill in the art to have utilized routine experimentation and design
choices in order to have chosen an appropriate hydraulic horsepower as claimed thereby ensuring the motor can drive the pumps with
enough power to raise fluids from the well.

Regarding Claim 6, the modified US teaches the compact fracturing system of claim 1, but does not specificaily teach wherein the pump
truck has a length of at most 37 feet. However, design decisions regarding the length of a truck fall within the ordinary skill in the art of one
designing a compact fracturing system. Accordingly, it would have been obvious to one of ordinary skill in the art to have utilized routine
experimentation and design choices in order to have chosen an appropriate length for the truck as claimed thereby allowing all of the
components to compactly fit around the wellsite.

Regarding Claim 7, the modified US teaches the compact fracturing system of claim 1, wherein the electronic system (para [[0042]) further
comprises a housing (130G, 132G - "house", fig. 8), the transformer and electric motor controls housed within the housing (See fig. 8; para
[0042)).

Regarding Claim 8, the modified US teaches the compact fracturing system of claim 1, but does not specifically teach the system further
comprising a rear mounted power end lube cooler. Further, SJ teaches a compact fracturing system (See fig. 1; para {0026]) comprising a
lubrication system (collectively 40 - "lubricating oil", 31, 33, 35, 37, 41 - "sensors", 16 - “inlet", 17 - "outlet”, fig. 1; as well as "lubricating oil"
- para [0026], line 197) and a rear mounted power end lube cooler (9 - "power end cooling device", fig. 3; para (0026], line 197-199; See
how cooling device 9 is adjacent heat radiator 3 in fig. 3 which is on the rear portion of the trailer in fig. 1). Accordingly, it would have been
obvious to one of ordinary skill in the art to use the rear mounted power end lube cooler of SJ on the system of US in order to ensure the
lubricating medium does not become too hot itsslf to properly lubricate the system.

Regarding Claim 9, the modified US teaches the compact fracturing system of claim 1, but does not specifically teach the system further
comprising a variable speed cooler motor. Further, SJ teaches a compact fracturing system (See fig. 1; para [0026]) comprising a
lubrication system (collectively 40 - "lubricating oil", 31, 33, 35, 37, 41 - "sensors”, 16 - "inlet", 17 - "outlet", fig. 1; as well as "lubricating oil"
- para [0026), line 197) and a variable speed cooler motor (6 - “motor", figs. 1-2; para [0005], [0010], [0027] - "By adjusting the flow rate of
the electronically controlled variable hydraulic pump 29, the rotational speeds of the motor 6 and the fan 7 on the horizontal radiator 3 can
be changed, thereby achieving automatic control of the rotational speeds of the motor 6 and the fan 7"). Accordingly, it would have been
obvious to one of ordinary skill in the art to use the variable speed cooler motor of SJ on the fracturing system of US in order to allow an
operator or controller to enact a specific amount of cooling on the system.

Regarding Claim 13, US teaches the compact fracturing system of claim 10, but does not specifically teach the system further comprising
a variable speed cooler motor. Further, SJ teaches a compact fracturing system (See fig. 1; para [0026]) comprising a lubrication system
(collectively 40 - "lubricating oil”, 31, 33, 35, 37, 41 - "sensors", 16 - "inlet", 17 - "outlet”, fig. 1; as well as "lubricating oil" - para [0026), line
197) and a variable speed cooler motor (6 - “motor”, figs. 1-2; para [0005], [0010], [0027] - "By adjusting the flow rate of the electronically
controlled variable hydraulic pump 29, the rotational speeds of the motor 6 and the fan 7 on the horizontal radiator 3 can be changed,
thereby achieving automatic control of the rotational speeds of the motor 6 and the fan 7"). Accordingly, it would have been obvious to one
of ordinary skill in the art to use the variable speed cooler motor of SJ on the fracturing system of US in order to allow an operator or
controller to enact a specific amount of cooling on the system.

Claim 11 lacks an inventive step under PCT Article 33(3) as being obvious over US in view of US 2011/0110793 A1 to Leugemors et al.
(hereinafter '‘Leugemors")

Regarding Claim 11, Leugemors teaches the compact fracturing system of claim 10, but does not specifically teach further comprising a
regulated suction stabilizer. Further, Leugemors teaches a fracturing system (See fig. 2; para [0008], [0010], [0012], [0038]) comprising a
pump (102 - "pump", fig. 2) and a regulated suction stabilizer (110 - “stabilizer device", fig. 2; para [0037]). Accordingly, it would have been
obvious to one of ordinary skill in the art to use the regulated suction stabilizer of Leugemors on the system of the modified US in order to
improve the flow stability of the fluid exiting the pump.

Claim 3 lacks an inventive step under PCT Article 33(3) as being obvious over US in view of SJ in view of US 2019/0154020 A1 to
Supreme Electrical Services, Inc. dba Lime Instruments (hereinafter ‘Supreme’)

Regarding Claim 3, the modified US teaches the compact fracturing system of claim 1, further comprising a pump (36 - "pump”, figs. 1A, 4;
para [0026}-{0027]) but does not specifically teach wherein the pump is a quintuplex pump. Further, Supreme teaches a compact fracturing
system (See fig. 3A; para [0115]) comprising quintuplex pump (306 - “pumps”, fig. 3A; para [0115] - "quintuplex"). Accardingly, it would
have been obvious to one of ordinary skill in the art to use the quintuplex pumps of Supreme in place of the pumps of US in order to
increase the possible flowrate of each pump.

-*-Continued in next Supplemental Box-*-
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Claim 4 lacks an inventive step under PCT Article 33(3) as being obvious over US in view of SJ in view of Leugemors

Regarding Claim 4, the modified US teaches the compact fracturing system of claim 1, but does not specifically teach the system further
comprising a regulated suction stabilizer. Further, Leugemors teaches a fracturing system (See fig. 2; para [0008], [0010], [0012], [0038])
comprising a pump (102 - "pump”, fig. 2) and a regulated suction stabilizer (110 - "stabilizer device", fig. 2; para [00371). Accordingly, it
would have been obvious to one of ordinary skill in the art to use the regulated suction stabilizer of Leugemors on the system of the
modified US in order to improve the flow stability of the fluid exiting the pump.

Claims 5 and 12 meet the criteria set forth under PCT Article 33(2)-(3) because, as will be shown, the prior art does not teach, nor does it
fairly suggest, the claimed limitations.

The prior art is exemplified by (1) US, (2) SJ and (3) US 2008/0277120 A1 to Hickie (hereinafter 'Hickie')

(1) US teaches a compact fracturing system (See figs. 1A, 4 and 8; para [0026), [0038], [0042]), comprising:
a pump truck (See figs. 1A and 4; see trailer 114C of pump system 36);

an electyonic system (See fig. 8; para [0042]), comprising:

a transformer (56F - "transformer”, fig. 7; see transformer house 130G);

electronic motor controls (para [0042]) housed together with the transformer (para [0042]); and

a variable-frequency drive (VFD) (See fig. 8; see VFD house 132G; variable frequency drive is therein).

(2) SJ teaches a compact fracturing system (See fig. 1; para [0026]) comprising a lubrication system (collectively 40 - "lubricating oil”, 31,
33, 35, 37, 41 - "sensors”, 16 - “inlet”, 17 - "outlet", fig. 1; as well as "lubricating oil" - para [0026), line 197) comprising a plurality of
sensors (31, 33, 35, 37, 41 - "sensors", fig. 1, the lubrication system compatible with oil lubrication (“lubricating oil" - para [0026], line 197).

(3) Hickie teaches a fracturing system (See fig. 6; para [0047]) comprising a lubrication system (380 - "lubricator tube") wherein the
lubrication system is a stroke based packing lubrication system (See figs. 16-18; para [0055]-[0058]).

Regarding Claim 5, the modified US teaches the compact fracturing system of claim 1, but does not specifically teach wherein the
lubrication system is a stroke based packing lubrication system. Further, Hickie teaches a fracturing system (See figs. 6, 16-18; para
[0047]) comprising a lubrication system (380 - "lubricator tube”, fig. 16) wherein the lubrication system is a stroke based packing lubrication
system (See figs. 16-18; para [0055])-[0058]). However, the lubrication system of Hickie is designed to be located on top of a wellhead and
is used to lubricate tubulars as they enter and exit a wellbore, whereas the lubrication system of the modified US is located on a trailer of
the fracturing system, not directly connected to a wellhead and is used to lubricate components on the trailer that supports equipment
around the wellhead. Thus, there is no motivation to combine the two lubrication systems. Accordingly, the prior art does not teach or fairly
suggest individually or in combination the compact fracturing system as claimed.

Regarding Claim 12, US teaches the compact fracturing system of claim 10, but does not specifically teach the system further comprising
a stroke based lubrication system compatible with oil lubricant. Further, Hickie teaches a fracturing system (See figs. 6, 16-18; para [0047])
comprising a lubrication system (380 - "lubricator tube”, fig. 16) wherein the lubrication system is a stroke based packing lubrication system
(See figs. 16-18; para [0055]-[0058]). However, the lubrication system of Hickie is designed to be located on top of a wellhead and is used
to lubricate tubulars as they enter and exit a wellbore, whereas the lubrication system of the modified US is located on a trailer of the
fracturing system, not directly connected to a wellhead and is used to lubricate components on the trailer that supports equipment around
the wellhead. Accordingly, the prior art does not teach or fairly suggest individually or in combination the compact fracturing system as
claimed.

Claims 1-15 have industrial applicability as defined by PCT Article 33(2)-(3) because the subject matter can be made or used by industry.
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(57) Abstract: Providing pressurized fracturing fluid with a fracturing pump transport comprising a first fracturing pump and a second
fracturing pump that are coupled on opposite sides of a dual shaft electric motor. A first drive line assembly comprising a first engage-
ment coupling that allows for selective engagement and/or disengagement of the first fracturing pump with the dual shaft electric motor.
A second drive line assembly comprising a second engagement coupling that allows for selective engagement and/or disengagement
of the second fracturing pump with the dual shaft electric motor. The fracturing pump transport also comprising an engagement panel
that allows for selective engagement or disengagement at the first engagement coupling based on receiving a remote command.
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MOBILE FRACTURING PUMP TRANSPORT FOR HYDRAULIC FRACTURING OF
SUBSURFACE GEOLOGICAL FORMATIONS

BACKGROUND

[0001] Hydraulic fracturing has been commonly used by the oil and gas industry to stimulate
production of hydrocarbon wells, such as oil and/or gas wells. Hydraulic fracturing, sometimes
called “fracing” or “fracking” is the process of injecting fracturing fluid, which is typically a mixture
of water, sand, and chemicals, into the subsurface to fracture the subsurface geological formations
and release otherwise encapsulated hydrocarbon reserves. The fracturing fluid is typically pumped
into a wellbore at a relatively high pressure sufficient to cause fissures within the underground
geological formations. Specifically, once inside the wellbore, the pressurized fracturing fluid is
pressure pumped down and then out into the subsurface geological formation to fracture the
underground formation. A fluid mixture that may include water, various chemical additives, and
proppants (e.g., sand or ceramic materials) can be pumped into the underground formation to fracture
and promote the extraction of the hydrocarbon reserves, such as oil and/or gas. For example, the
fracturing tfluid may comprise a liquid petroleum gas, linear gelled water, gelled water, gelled oil,
slick water, slick oil, poly emulsion, foam/emulsion, liquid carbon dioxide (COz2), nitrogen gas (N2),
and/or binary fluid and acid.

[0002] Implementing large-scale fracturing operations at well sites typically requires extensive
investment in equipment, labor, and fuel. For instance, a typical fracturing operation uses a variety
of fracturing equipment, numerous personnel to operate and maintain the fracturing equipment,
relatively large amounts of fuel to power the fracturing operations, and relatively large volumes of
fracturing fluids. As such, planning for fracturing operations is often complex and encompasses a
variety of logistical challenges that include minimizing the on-site area or “footprint” of the
fracturing operations, providing adequate power and/or fuel to continuously power the fracturing
operations, increasing the efficiency of the hydraulic fracturing equipment, and reducing any
environmental impact resulting from fracturing operations. Thus, numerous innovations and
improvements of existing fracturing technology are needed to address the variety of complex and

logistical challenges faced in today’s fracturing operations.
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SUMMARY
[0001] The following presents a simplified summary of the disclosed subject matter in order to
provide a basic understanding of some aspects of the subject matter disclosed herein. This summary
is not an exhaustive overview of the technology disclosed herein. It is not intended to identify key
or critical elements of the invention or to delineate the scope of the invention. Its sole purpose is to
present some concepts in a simplified form as a prelude to the more detailed description that is
discussed later.
[0002] A system for pumping and pressurizing tracturing tluid, the system comprising: a mobile
transport, an electric prime mover that comprises a shaft and mounted on the mobile transport, a
drive line assembly, a fracturing pump mounted on the mobile transport that is coupled to an end of
the shaft via the drive line assembly. The drive line assembly comprises an engagement coupling
configured to selectively engage and/or disengage the fracturing pump and the electric prime mover,
and an engagement panel mounted on the mobile transport and configured to receive a remote
command and trigger, in response to the remote command, engagement and/or disengagement of the
fracturing pump and the electric prime mover.
[0003] A fracturing pump transport comprising: a first fracturing pump, a second fracturing
pump, a dual shaft electric motor that comprises a shaft having a first end and a second end, a first
drive line assembly that comprises a first engagement coupling that allows for selective
engagement and/or disengagement of the first fracturing pump with the first end of the shaft, a
second drive line assembly that comprises a second engagement coupling that allows for selective
engagement and/or disengagement of the second fracturing pump with the second end of the shaft,
and an engagement panel that allows for selective engagement and/or disengagement at the first
engagement coupling, selective engagement and/or disengagement of at the second engagement
coupling, or both based on receiving a remote command.
[0004] A method for pumping and pressurizing fracturing fluid, the method comprising:
receiving an engagement and/or disengagement command from a location remote to a fracturing
pump transport, engaging and/or dis-engaging, in response to receiving the engagement command,
a first fracturing pump mounted on the fracturing pump transport with a dual shaft electric prime
mover mounted on the fracturing pump transport using a first drive line assembly, wherein the first
drive line assembly comprises an engagement coupling that allows for selective engagement

between the first fracturing pump and the dual shaft electric prime mover, and driving a second
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fracturing pump mounted on the fracturing pump transport with the dual shaft electric prime mover
after either engaging and/or disengaging the first fracturing pump from the dual shaft electric prime

mover using the first drive line assembly.

BRIEF DESCRIPTION OF THE DRAWINGS
[0005] For a more complete understanding of this disclosure, reference is now made to the
following brief description, taken in connection with the accompanying drawings and detailed
description, wherein like reference numerals represent like parts.
[0006] FIG. 1 is a schematic diagram of an embodiment of a well site, where various
embodiments may operate within.
[0007] FIG. 2 is a schematic diagram an embodiment of a well site that includes a mobile
source of electricity that comprises three transports for a mobile fracturing system.
[0008] FIG. 3 is a schematic diagram an embodiment of a well site that includes two wellheads

and two data vans.

[0009] FIG. 4A is a schematic diagram of an embodiment of the gas turbine generator
transport.

[0010] FIG. 4B is a schematic diagram of an embodiment of the gas turbine generator
transport.

[0011] FIG. 5A is a schematic diagram of an embodiment of an inlet and exhaust transport.
[0012] FIG. 5B is a schematic diagram of an embodiment of an inlet and exhaust transport.
[0013] FIG. 5C is a schematic diagram of an embodiment of an inlet and exhaust transport that

includes a sliding air inlet filter housing.

[0014] FIG. 6 is a schematic diagram of an embodiment of the two transport mobile electric
power source when in operational mode.

[0015] FIG. 7A is a schematic diagram of an embodiment of a fracturing pump transport
powered by the mobile source of electricity.

[0016] FIG. 7B is a schematic diagram of an embodiment of a fracturing pump transport
powered by the mobile source of electricity.

[0017] FIG. 8A is a schematic diagram of an embodiment of a blender transport that includes

an electric blender.
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[0018] FIG. 8B is a schematic diagram of an embodiment of a blender transport that includes
an electric blender.

[0019] FIG. 9A of an embodiment of a blender transport that includes an electric blender with
enclosed mixer hoppers.

[0020] FIG. 9B of an embodiment of a blender transport that includes an electric blender with
enclosed mixer hoppers.

[0021] FIG. 10 is a schematic diagram of an embodiment of a control network system used to
monitor, control, and communicate with a variety of control systems located at one or more well
sites.

[0022] FIG. 11 is a flow chart of an embodiment of a method to provide a mobile source of
electricity for fracturing operations.

[0023] FIG. 12 is a flow chart of an embodiment of a method to pump fracturing fluid into a
wellhead.

[0024] FIG. 13 is a schematic diagram of an embodiment of a fracturing pump transport
configured to remotely engage and/or disengage one or more pumps from the prime mover.
[0025] FIG. 14A is a schematic diagram of an embodiment of a drive line assembly that
includes an engagement coupling located in an engagement position.

[0026] FIG. 14B is a schematic diagram of an embodiment of a drive line assembly that
includes an engagement coupling located in a disengagement position.

[0027] FIG. 15A is a schematic diagram of an embodiment of an engagement panel configured
to cause remote engagement and/or disengagement of one or more pumps with a prime mover.
[0028] FIG. 15B is a schematic diagram of an embodiment of a hydraulic control bank located
within an engagement panel.

[0029] While certain embodiments will be described in connection with the illustrative
embodiments shown herein, the invention is not limited to those embodiments. On the contrary,
all alternatives, modifications, and equivalents are included within the spirit and scope of the
invention as defined by the claims. In the drawing figures, which are not to scale, the same
reference numerals are used throughout the description and in the drawing figures for components
and elements having the same structure, and primed reference numerals are used for components
and elements having a similar function and construction to those components and elements having

the same unprimed reference numerals.
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DETAILED DESCRIPTION
[0030] As used herein, the term “transport” refers to any transportation assembly, including, but
not limited to, a trailer, truck, skid, and/or barge used to transport relatively heavy structures, such
as fracturing equipment.
[0031] As used herein, the term “trailer” refers to a transportation assembly used to transport
relatively heavy structures, such as fracturing equipment that can be attached and/or detached from
a transportation vehicle used to pull or move the trailer. In one embodiment, the trailer may include
the mounts and manifold systems to connect the trailer to other fracturing equipment within a
fracturing system or fleet.
[0032] As used herein, the term “lay-down trailer” refers to a trailer that includes two sections
with different vertical heights. One of the sections or the upper section is positioned at or above the
trailer axles and another section or the lower section is positioned at or below the trailer axles. In one
embodiment the main trailer beams of the lay-down trailer may be resting on the ground when in
operational mode and/or when uncoupled from a transportation vehicle, such as a tractor.
[0033] As used herein, the term “gas turbine generator” refers to both the gas turbine and the
generator sections of a gas-turbine generator transport. The gas turbine generator receives
hydrocarbon fuel, such as natural gas, and converts the hydrocarbon fuel into electricity.
[0034] As used herein, the term “inlet plenum” may be interchanged and generally referred to
as “inlet”, “air intake,” and “intake plenum,” throughout this disclosure. Additionally, the term
“exhaust collector” may be interchanged throughout and generally referred to as “exhaust diffuser”
and “exhaust plenum” throughout this disclosure.
[0035] As used herein, the term “gas turbine inlet filter” may be interchanged and generally
referred to as “inlet filter” and “inlet filter assembly.” The term “air inlet filter housing” may also be
interchanged and generally referred to as “filter housing” and “air filter assembly housing”
throughout this disclosure. Furthermore, the term “exhaust stack” may also be interchanged and
generally referred to as “turbine exhaust stack™ throughout this disclosure.
[0036] Various example embodiments are disclosed herein that provide mobile electric
fracturing operations for one or more well sites. To provide fracturing operations, a mobile source
of electricity may be configured to provide electric power to a variety of fracturing equipment located
at the well sites. The mobile source of electricity may be implemented using at least two transports

to reduce its “footprint” at a site. One transport, the power generation transport, may comprise a gas
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turbine and generator along with ancillary equipment that supplies electric power to the well sites.
For example, the power generation transport may produce electric power in the ranges of about 15-
35 megawatt (MW) when providing electric power to a single well site. A second transport, the inlet
and exhaust transport, may comprise one or more gas turbine inlet air filters and a gas turbine exhaust
stack. The power generation transport and the inlet and exhaust transport may be arranged such that
the inlet and exhaust are connected at the side of the gas turbine enclosure rather than through the
top of the gas turbine enclosure. In one embodiment, the mobile source of electricity may comprise
a third supplemental transport, an auxiliary gas turbine generator transport, that provides power to
ignite, start, or power on the power generation transport and/or provide ancillary power where peak
electric power demand exceeds the electric power output of the gas turbine generator transport. The
auxiliary gas turbine generator transport may comprise a smaller gas turbine generator than the one
used in the power generation transport (e.g., provides about 1-8 MW of electric power).

[0037] Also disclosed herein are various example embodiments of implementing mobile
fracturing operations using a fracturing pump transport that comprises a dual shaft electric motor
configured to drive at least two pumps. The dual shaft electric motor may be an electric motor
configured to operate within a desired mechanical power range, such as about 1,500 horsepower
(HP) to about 10,000 HP. Each of the pumps may be configured to operate within a desired
mechanical power range, such as about 1,500 HP to about 5,000 HP, to discharge fracturing fluid at
relatively high pressures (e.g., about 10,000 pounds per square inch (PSI)). In one embodiment, the
pumps may be plunger-style pumps that comprise one or more plungers to generate the high-pressure
fracturing fluid. The fracturing pump transport may mount and couple the dual shaft electric motor
to the pumps using sub-assemblies that isolate and allow operators to remove the pumps and/or the
dual shaft electric motor individually and without disconnecting the fracturing pump transport from
the mobile fracturing system.

[0038] The disclosure also includes various example embodiments of a control network system
that monitors and controls one or more hydraulic fracturing equipment remotely. The different
fracturing equipment, which include, but are not limited to, a blender, hydration unit, sand handling
equipment, chemical additive system, and the mobile source of electricity, may be configured to
operate remotely using a network topology, such as an Ethernet ring topology network. The control
network system may remove implementing control stations located on and/or in close proximity to

the fracturing equipment. Instead, a designated location, such as a data van and/or a remote location
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away from the vicinity of the fracturing equipment may remotely control the hydraulic fracturing
equipment.

[0039] FIG. 1 is a schematic diagram of an embodiment of a well site 100 that comprises a
wellhead 101 and a mobile fracturing system 103. Generally, a mobile fracturing system 103 may
perform fracturing operations to complete a well and/or transform a drilled well into a production
well. For example, the well site 100 may be a site where operators are in the process of drilling and
completing a well. Operators may start the well completion process with vertical drilling, running
production casing, and cementing within the wellbore. The operators may also insert a variety of
downhole tools into the wellbore and/or as part of a tool string used to drill the wellbore. After the
operators drill the well to a certain depth, a horizontal portion of the well may also be drilled and
subsequently encased in cement. The operators may be subsequently pack the rig, and a mobile
fracturing system 103 may be moved onto the well site 100 to perform fracturing operations that
force relatively high pressure fracturing fluid through wellhead 101 into subsurface geological
formations to create fissures and cracks within the rock. The fracturing system 103 may be moved
off the well site 100 once the operators complete fracturing operations. Typically, fracturing
operations for well site 100 may last several days.

[0040] To provide an environmentally cleaner and more transportable fracturing fleet, the
mobile fracturing system 103 may comprise a mobile source of electricity 102 configured to generate
electricity by converting hydrocarbon fuel, such as natural gas, obtained from one or more other
sources (e.g., a producing wellhead) at well site 100, from a remote offsite location, and/or another
relatively convenient location near the mobile source of electricity 102. Improving mobility of the
mobile fracturing system 103 may be beneficial because fracturing operations at a well site typically
last for several days and the fracturing equipment is subsequently removed from the well site after
completing the fracturing operation. Rather than using fuel that significantly impacts air quality (e.g.,
diesel fuel) as a source of power and/or receiving electric power from a grid or other type of
stationary power generation facility (e.g., located at the well site or offsite), the mobile fracturing
system 103 utilizes a mobile source of electricity 102 as a power source that burns cleaner while
being transportable along with other fracturing equipment. The generated electricity from the mobile
source of electricity 102 may be supplied to fracturing equipment to power fracturing operations at
one or more well sites. As shown in FIG. 1, the mobile source of electricity 102 may be implemented

using two transports in order to reduce the well site footprint and the ability for operators to move
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the mobile source of electricity 102 to different well sites and/or different fracturing jobs. Details
regarding implementing the mobile source of electricity 102 are discussed in more detail in FIGS.
4A-6.

[0041] The mobile source of electricity 102 may supply electric power to fracturing equipment
within the mobile fracturing system 103 that may include, but is not limited to, at least one switch
gear transport 112, a plurality of drive power transports 104, at least one auxiliary power transport
106, at least one blender transport 110, at least one data van 114 and a plurality of fracturing pump
transports 108 that deliver fracturing fluid through wellhead 101 to subsurtace geological formations.
The switch gear transport 112 may receive the electricity generated from the mobile source of electric
power 102 via one or more electrical connections. In one embodiment, the switch gear transport 112
may use 13.8 kilovolts (KV) electrical connections to receive power from the mobile source of
electric power 102. The switch gear transport 112 may comprise a plurality of electrical disconnect
switches, fuses, transformers, and/or circuit protectors to protect the fracturing equipment. The
switch gear transport 112 may transfer the electricity received from the mobile source of electricity
102 to the drive power transports 104 and auxiliary power transports 106.

[0042] The auxiliary power transport 106 may comprise a transformer and a control system to
control, monitor, and provide power to the electrically connected fracturing equipment. In one
embodiment, the auxiliary power transport 106 may receive the 13.8 KV electrical connection and
step down the voltage to 4.8 KV, which is provided to other fracturing equipment, such as the
fracturing pump transport 108, the blender transport 110, sand storage and conveyor, hydration
equipment, chemical equipment, data van 114, lighting equipment, and any additional auxiliary
equipment used for the fracturing operations. The auxiliary power transport 106 may step down the
voltage to 4.8 KV rather than other voltage levels, such as 600 V, in order to reduce cable size for
the electrical connections and the amount of cabling used to connect the mobile fracturing system
103. The control system may be configured to connect to a control network system such that the
auxiliary power transport 106 may be monitored and/or controlled from a distant location, such as
the data van 114 or some other type of control center.

[0043] The drive power transports 104 may be configured to monitor and control one or more
electrical motors located on the fracturing pump transports 108 via a plurality of connections, such
as electrical connections (e.g., copper wires), fiber optics, wireless, and/or combinations thereof. The

connections are omitted from FIG. 1 for clarity of the drawing. The drive power transports 104 may
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be part of the control network system, where each of the drive power transports 104 comprise one
or more variable frequency drives (VFDs) used to monitor and control the prime movers on the
fracturing pump transports 108. The control network system may communicate with each of the
drive power transports 104 to monitor and/or control each of the VFDs. The VFDs may be
configured to control the speed and torque of the prime movers by varying the input frequency and
voltage to the prime movers. Using FIG. 1 as an example, each of the drive power transports 104
may be configured to drive a plurality of the fracturing pump transports 108. Other drive power
transport to fracturing pump transport ratios may be used as desired. In one embodiment, the drive
power transports 104 may comprise air filters and blowers that intake ambient air to cool the VFDs.
Other embodiments of the drive power transports 104 may use an air conditioning units and/or water
cooling to regulate the temperature of the VFDs.

[0044] The fracturing pump transport 108 may receive the electric power received from the drive
power transport 104 to power a prime mover. The prime mover converts electric power to
mechanical power for driving one or more pumps. In one embodiment, the prime mover may be a
dual shaft electric motor that drives two different pumps. The fracturing pump transport 108 may be
arranged such that one pump is coupled to opposite ends of the dual shaft electric motor and avoids
coupling the pumps in series. By avoiding coupling the pump in series, the fracturing pump transport
108 may continue to operate when either one of the pumps fails or have been removed from the
fracturing pump transport 108. Additionally, repairs to the pumps may be performed without
disconnecting the system manifolds that connect the fracturing pump transport 108 to other
fracturing equipment within the mobile fracturing system 103 and wellhead 101. Details regarding
implementing the fracturing pump transport 108 are discussed in more detail in FIGS. 7A-7B.
[0045] The blender transport 110 may receive the electric power fed through the auxiliary power
transport 106 to power a plurality of electric blenders. A plurality of prime movers may drive one or
more pumps that pump source fluid and blender additives (e.g., sand) into a blending tub, mix the
source fluid and blender additives together to form fracturing fluid, and discharge the fracturing fluid
to the fracturing pump transport 108. In one embodiment, the electric blender may be a dual
configuration blender that comprises electric motors for the rotating machinery that are located on a
single transport, which is described in more detail in U.S. Patent Application Publication No.
2012/0255734, filed April 6, 2012 by Todd Coli et al. and entitled “Mobile, Modular, Electrically

Powered System for use in Fracturing Underground Formations,” which is herein incorporated by
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reference in its entirety. In another embodiment, a plurality of enclosed mixer hoppers may be used
to supply the proppants and additives into a plurality of blending tubs. The electric blender that
comprises the enclosed mixer hoppers are discussed in more detail in FIGS. 9A and 9B.

[0046] The data van 114 may be part of a control network system, where the data van 114 acts
as a control center configured to monitor and provide operating instructions in order remotely operate
the blender transport 110, the mobile source of electricity 102, and fracturing pump transport 108
and/or other fracturing equipment within the mobile fracturing system 103. For example, the data
van 114 may communicate via the control network system with the VFDs located within the drive
power transports 104 that operate and monitor the health of the electric motors used to drive the
pumps on the fracturing pump transports 108. In one embodiment, the data van 114 may
communicate with the variety of fracturing equipment using a control network system that has a ring
topology. A ring topology may reduce the amount of control cabling used for fracturing operations
and increase the capacity and speed of data transfers and communication. Details regarding
implementing the control network system are discussed in more detail in FIG 10.

[0047] Other fracturing equipment shown in FIG. 1, such as gas conditioning transport, water
tanks, chemical storage of chemical additives, hydration unit, sand conveyor, and sandbox storage
are known by persons of ordinary skill in the art, and therefore are not discussed in further detail. In
one or more embodiments of the mobile fracturing system 103, one or more of the other fracturing
equipment shown in FIG. 1 may be configured to receive power generated from the mobile source
of electricity 102. Additionally, as shown in FIG. 1, one or more embodiments of the mobile
fracturing system 103 may not include the use of a missile that receives low-pressure fluid and
releases high-pressure fluid towards the wellhead 101. The control network system for the mobile
fracturing system 103 may remotely synchronizes and/or slaves the electric blender of the blender
transport 110 with the electric motors of the fracturing pump transports 108. Unlike a conventional
diesel powered blender, the electric blenders may perform rate changes to the pump rate change
mounted on the fracturing pump transports 108. In other words, if the pumps within the fracturing
pump transports 108 perform a rate change increase, the electric blender within a blender transport
110 may also automatically compensate its rate and ancillary equipment, such as the sand conveyor,
to accommodate the rate change. Manual commands from an operator may not be used to perform

the rate change.
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[0048] FIG. 2 is a schematic diagram an embodiment of a well site 200 that includes a mobile
source of electricity 204 that comprises three transports for the mobile fracturing system 202. The
mobile fracturing system 202 may be substantially similar to mobile fracturing system 103, except
that mobile fracturing system comprises an auxiliary gas turbine generator transport 206. The
auxiliary gas turbine generator transport 206 may be configured to provide power to ignite, start, or
power on the mobile source of electricity 204 and/or provide ancillary power where peak electric
power demand exceeds the electric power output of a gas turbine generator transport. The auxiliary
gas turbine generator transport may comprise a smaller, gas turbine or diesel generator that generates
less power (e.g., provides about 1-8 MW of electric power) than the one used in the gas turbine
generator transport. Additionally or alternatively, the auxiliary gas turbine generator transport 206
may provide testing, standby, peaking, and/or other emergency backup power functionality for the
mobile fracturing system 202.

[0049] FIG. 2 illustrates that the mobile fracturing system 202 arranges and positions the drive
power transport 104 and the auxiliary power transport 106 in an orientation that is about parallel to
the switch gear transport 112 and the fracturing pump transports 108. Positioning the drive power
transport 104 and the auxiliary power transport 106 in a parallel orientation rather than about a
perpendicular orientation as shown in FIG. 1 may be beneficial, for example reducing the foot print
of the mobile fracturing system 202. Moreover, FIG. 2 also illustrates that a fuel source 208, such as
natural gas from a producing wellhead, may be located at the well site and be used by the mobile
source of electricity 204 to generate electricity.

[0050] Although FIGS. 1 and 2 illustrate a specific configuration for a mobile fracturing system
103 at a well site 100, the disclosure is not limited to that application and/or the specific embodiment
illustrated in FIGS. 1 and 2. For instance, embodiments of the present disclosure may include a
plurality of wellheads 101, a plurality of blender transports 110, and a plurality of auxiliary power
transports 106. Additionally, the mobile source of electricity 102 is not limited for use in a fracturing
operation and may be applicable to power other types of equipment and devices not typically used
in a fracturing operation. The use and discussion of FIGS. 1 and 2 is only an example to facilitate
ease of description and explanation.

[0051] FIG. 3 is a schematic diagram an embodiment of a well site 300 that includes two
wellheads 101 and two data vans 114. The two data vans 114 may be part of the control network

system that simultaneously monitors and provides operating instructions to the two different
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wellheads 101. An additional blender transport 110 may be added to provide fracturing fluid to
fracturing pump transports 108 used to fracture the subsurface geological structure underneath the
second wellhead 101. Although FIG. 3 illustrates that both wellheads 101 are located on the same
well site 300, other embodiments may have the wellheads 101 located at different well sites.

[0052] Mobile Source of Electricity

[0053] The mobile source of electricity may be part of the mobile fracturing system used at a
well site as described in FIGS. 1-3. In other words, the mobile source of electricity may be configured
to be transportable to different locations (e.g., different well sites) along with other fracturing
equipment (e.g., fracturing pump transports) that are part of the mobile fracturing system and may
not be left behind after completing fracturing operations. The mobile source of electricity may
include at least two different transports that improve mobility of the dedicated electric power by
simplifying and minimizing the operations for the mobilization and de-mobilization process. For
example, the mobile source of electricity may improve mobility by enabling a mobilization and de-
mobilization time period of about 24 hours. The mobile source of electricity also incorporates a two
transport footprint, where the same two transport system may be used for transportation and
operation modes. Although FIGS. 4A-6 illustrate embodiments of implementing a mobile source of
electricity using two different transports, other embodiments of the mobile source of electricity may
mount the gas turbine generator, air inlet filter housing, gas turbine exhaust stack, and other
components shown in FIGS. 4A-6 on a different number of transports (e.g., all on one transport or
more than two transports). To provide electric power for fracturing operations at one or more
locations (e.g., well sites), the mobile source of electricity be designed to unitize and mobilize a gas-
turbine and generator adapted to convert hydrocarbon fuel, such as natural gas, into electricity.

[0054] FIGS. 4A and 4B are schematic diagrams of an embodiment of the gas turbine generator
transport 400. FIG. 4A illustrates a side-profile view of the gas turbine generator transport 400 with
a turbine enclosure 402 that surrounds components within the gas turbine generator transport 400
and includes cavities for the inlet plenum 404, exhaust collector 406, and an enclosure ventilation
inlet 418. FIG. 4B illustrates a side-profile view of the gas turbine generator transport 400 that depicts
the components within the turbine enclosure 402. As shown in FIG. 4B, the gas turbine generator
transport 400 may comprise the following equipment: (1) an inlet plenum 404; (2) a gas turbine 407
(e.g., General Electric (GE) 2500); (3) an exhaust collector 406; (4) a generator 408; (5) a generator
breaker 410; and (6) a control system 412. Other components not shown in FIG. 4B, but which may
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also be located on the gas turbine generator transport 400 include a turbine lube oil system, a fire
suppression system, and a generator lube oil system.

[0055] The gas turbine generator transport 400 includes the gas turbine 407 to generate
mechanical energy (i.e., rotation of a shaft) from a hydrocarbon fuel source, such as natural gas,
liquefied natural gas, condensate, and/or other liquid fuels. As shown in FIG. 4B, the gas turbine
shaft is connected to the generator 408 such that the generator 408 converts the supplied mechanical
energy from the rotation of the shaft to produce electric power. The gas turbine 407 may be a gas
turbine, such as the GE LM2500 family of gas turbines, the Pratt and Whitney FT8 gas turbines, or
any other gas turbine that generates enough mechanical power for a generator 408 to power
fracturing operations at one or more well sites. The generator 408 may be a Brush BDAX 62-170ER
generator or any other generator configured to generate electric power for fracturing operations at
one or more well sites. For example, the gas turbine 407 and generator 408 combination within a gas
turbine generator transport 400 may generate electric power from a range of at least about 15
megawatt (MW) to about 35 MW. Other types of gas-turbine generators with power ranges greater
than about 35 MW or less than about 15 MW may also be used depending on the amount of power
needed at the well sites. In one embodiment, to increase mobility of the gas turbine generator
transport 400, the gas turbine 407 may be configured to fit within a dimension of about 14.5 feet
long and about four feet in diameter and/or the generator 408 may be configured to fit within a
dimension of about 18 feet long and about 7 feet wide.

[0056] The generator 408 may be housed within the turbine enclosure 402 that includes air
ventilation fans internal to the generator 408 that draws air into the air inlet located on the front
and/or back of the generator 408 and discharges air out on the sides via the air outlets 414. Other
embodiments may have the air outlets positioned on different locations of the enclosure for the
generator 408. In one embodiment, the air inlet may be inlet louvres and the air outlets may be outlet
louvres that protect the generator from the weather elements. A separate generator ventilation stack
unit may be mounted on the top of the gas turbine generator transport 400.

[0057] The turbine enclosure 402 may also comprise gas turbine inlet filter(s) configured to
provide ventilation air and combustion air via one or more inlet plenums 404 to the gas turbine 407.
Additionally, enclosure ventilation inlets 418 may be added to increase the amount of ventilation air.
The ventilation air may be air used to cool the gas turbine 407 and ventilate the gas turbine enclosure

402. The combustion air may be the air that is supplied to the gas turbine 407 to aid in the production

13

LIBERTY EXHIBIT 1002, Page 220



WO 2018/044307 PCT/US2016/049777

of the mechanical energy. The inlet plenum 404 may be configured to collect the intake air from the
gas turbine inlet filter and supply the intake air to the gas turbine. The exhaust collector 406 may be
configured to collect the air exhaust from the gas turbine and supply the exhaust air to the gas turbine
exhaust stack.

[0058] To improve mobility of the gas turbine generator transport 400, the air inlet filter housing
and the gas turbine exhaust stack are configured to be connected from at least one of the sides of the
turbine enclosure 402, as opposed to connecting both the air inlet filter housing and the gas turbine
exhaust stack on the top of the turbine enclosure 402 or connecting the air inlet filter housing at one
end of the gas turbine generator transport 400 and connecting the exhaust collector from the side of
the turbine enclosure 402. The air inlet filter housing and gas turbine exhaust stack from the inlet
and exhaust transport may connect with the turbine enclosure 402 using one or more expansion
connections that extend from one or both of the transports, located at the sides of the turbine
enclosure 402. Any form of connection may be used that provides coupling between the turbine
enclosure 402 and the air inlet filter housing and gas turbine exhaust stack without using a crane,
forklift, and/or any other external mechanical means to connect the expansion connections in place
and/or to connect the air inlet filter housing and gas turbine exhaust stack to the side of the turbine
enclosure 402. The expansion connections may comprise a duct and/or an expansion joint to connect
the air inlet filter housing and gas turbine exhaust stack to the turbine enclosure 402. Additionally,
the routing of the air inlet filter housing and gas turbine exhaust stack via the sides of the turbine
enclosure 402 may provide a complete aerodynamic modeling where the inlet air flow and the
exhaust air flow are used to achieve the gas turbine nameplate output rating. The inlet and exhaust
transport is discussed in more detail later in FIGS. SA and 5B.

[0059] To improve mobility over a variety of roadways, the gas turbine generator transport 400
in FIGS. 4A and 4B may have a maximum height of about 13 feet and 6 inches, a maximum width
of about 8 feet and 6 inches, and a maximum length of about 66 feet. Further, the gas turbine
generator transport 400 may comprise at least three axles used to support and distribute the weight
on the gas turbine generator transport 400. Other embodiments of the gas turbine generator transport
400 may be transports that exceed three axles depending on the total transport weight. The
dimensions and the number of axles may be adjusted to allow for the transport over roadways that

typically mandate certain height, length, and weight restrictions.

14

LIBERTY EXHIBIT 1002, Page 221



WO 2018/044307 PCT/US2016/049777

[0060] In one embodiment, the gas turbine 407 and generator 408 may be mounted to an
engineered transport frame 416, a sub-base, sub-skid, or any other sub-structure used to support the
mounting of gas turbine 407 and generator 408. The single engineered transport frame may be used
to align the connections between the gas turbine 407, the generator 408, the inlet plenum 404 and
the exhaust collector 406 and/or lower the gas turbine and generator by configuring for a flush mount
to the single engineered transport frame 416. The single engineered transport frame 416 may allow
for easier alignment and connection of the gas turbine 407 and generator 408 compared to using
separate sub-base for the gas turbine 407 and generator 408. Other embodiments of the gas turbine
generator transport 400 may use a plurality of sub-bases, for example, mounting the gas turbine 407
on one sub-base and mounting the generator 408 on another sub-base.

[0061] FIG. 4B illustrates that the generator breaker 410 and control systems 412 may be located
on the gas turbine generator transport 400. The generator breaker 410 may comprise one or more
circuit breakers that are configured to protect the generator 408 from current and/or voltage fault
conditions. The generator breaker 410 may be a medium voltage (MV) circuit breaker switchboard.
In one embodiment, the generator breaker may be about three panels, two for the generator and one
for a feeder that protect relays on the circuit breaker. In one embodiment, the generator breaker 410
may be vacuum circuit breaker. The control system 412 may be configured to control, monitor,
regulate, and adjust the power output of the gas turbine 407 and generator 408. For example, the
control system 412 may monitor and balance the load produced by the fracturing operations by
generating enough electric power to match the load demands. The control system 412 may also be
configured to synchronize and communicate with a control network system that allows a data van or
other computing systems located in a remote location (e.g., off the well site) to control, monitor,
regulate, and adjust power output of the generator 408. Although FIG. 4B illustrates that the
generator breaker 410 and/or control system 412 may be mounted on the gas turbine generator
transport 400, other embodiments of the mobile source of electricity may mount the generator
breaker 410 and/or control system 412 in other locations (e.g. switch gear transport).

[0062] Other equipment that may also be located on the gas turbine generator transport 400, but
are not shown in FIGS. 4A and 4B include the turbine lube oil system, gas fuel valves, generator
lube oil system, and fire suppression system. The lube oil systems or consoles, which generally refer
to both the turbine lube oil system and generator lube oil system within this disclosure, may be

configured to provide a generator and turbine lube oil filtering and cooling systems. In one
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embodiment, the turbine lube oil console area of the transport may also contain the fire suppression
system, which may comprise sprinklers, water mist, clean agent, foam sprinkler, carbon dioxide,
and/or other equipment used to suppress a fire or provide fire protection for the gas turbine 407. The
mounting of the turbine lube oil consoles and the fire suppression system onto the gas turbine
generator transport 400 reduces this transport’s footprint by eliminating the need for an auxiliary
transport and connections for the turbine and generator lube oil, filtering, cooling systems and the
fire suppression system to the gas turbine generator transport. The turbine and generator lube oil
systems may be mounted on a skid that is located underneath the generator 408 or any other location
on the gas turbine generator transport 400.

[0063] FIGS. 5A and 5B are schematic diagrams of embodiments of an inlet and exhaust
transport 500. Specifically, FIG. 5A depicts the inlet and exhaust transport 500 while in
transportation mode and FIG. 5B depicts the inlet and exhaust transport 500 while in operational
mode. As shown in FIGS. 5A and 5B, the inlet and exhaust transports 500 include an air inlet filter
housing 502 and a gas turbine exhaust stack 504. Although not shown in FIGS. SA and 5B, one or
more gas turbine inlet filters and ventilation fans may be located within or housed in the air inlet
filter housing 302.

[0064] FIGS. 5A and 5B illustrate that the air inlet filter housing 502 may be mounted on the
inlet and exhaust transport 500 at a fixed location. Other embodiments of the inlet and exhaust
transport 500 may mount the air inlet filter housing 502 with a configuration such that the air inlet
filter housing 502 may slide in one or more directions when transitioning between operational
mode and transportation mode. For example, as shown in FIG. 5C, the air inlet filter housing 502
may slide out for operational mode and slide back for transport mode. Sliding the air inlet filter
housing 502 may be used to align the air inlet filter housing 502 with the inlet plenum of the gas
turbine enclosure mounted on the gas turbine generator transport. In another embodiment, the air
inlet filter housing 502 may be mounted on a turntable with the ability to engage the inlet plenum
of the gas turbine enclosure mounted on the gas turbine generator transport. The air inlet filter
housing 502 may comprise a plurality of silencers that reduce noise. The different embodiments
for mounting the air inlet filter housing 502 may depend on the amount of clean air and the air
flow dynamics needed to supply the gas turbine for combustion.

[0065] The gas turbine exhaust stack 504 may comprise the gas turbine exhaust 508, an exhaust

extension 506 configured for noise control, and an exhaust end connector 510. The exhaust extension
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506 may comprise a plurality of silencers that reduce noise from the inlet and exhaust transport 500.
As shown in FIG. 5A, the gas turbine exhaust stack 504 may be mounted to initially lie on its side
during transportation mode. In operational mode, the gas turbine exhaust stack 504 may be rotated
up without using external mechanical means such that the gas turbine exhaust stack 504 is mounted
to the inlet and exhaust transport 500 on its base and in the upright position. In operational mode,
the gas turbine exhaust stack 504 may be positioned using hydraulics, pneumatics, and/or electric
motors such that it aligns and connects with the exhaust end connector 510 and exhaust collector of
the gas turbine enclosure shown in FIGS. 4A and 4B.

[0066] The exhaust end connector 510 may be adjusted to accommodate and align the gas
turbine exhaust stack 504 with the exhaust collector of the gas turbine enclosure. In operational
mode, the exhaust end connector 510 may move forward in a side direction, which is in the direction
toward the gas turbine enclosure. The exhaust end connector 510 may move backward in the side
direction, which is in the direction away from the gas turbine enclosure, when transitioning to the
transportation mode. Other embodiments of the gas turbine exhaust stack 504 may have the gas
turbine exhaust 508 and the exhaust end connector 510 connected as a single component such that
the exhaust end connector 510 and the gas turbine exhaust stack 504 are rotated together when
transitioning between the transportation and operational modes.

[0067] In another embodiment, during transport, the gas turbine exhaust stack 504 may be
sectioned into a first section and a second section. For example, the first section may correspond to
the gas turbine exhaust 508 and the second section may correspond to the exhaust extension 506.
The first section of the gas turbine exhaust stack 508 may be in the upright position and the second
section of the gas turbine exhaust stack 506 may be mounted adjacent to the first section of the gas
turbine exhaust for transport. The first section and the second section may be hinged together such
that the second section may be rotated up to stack on top of the first section for operation. In another
embodiment, the gas turbine exhaust stack 504 may be configured such that the entire gas turbine
exhaust stack 504 may be lowered or raised while mounted on the inlet and exhaust transport 500.
[0068] Typically, the air inlet filter housing 502 and gas turbine exhaust stack 504 may be
transported on separate transports and subsequently crane lifted onto the top of gas turbine enclosure
and mounted on the gas turbine generator transport during operation mode. The separate transports
to carry the air inlet filter housing 502 and gas turbine exhaust stack 504 may not be used during

operational mode. However, by adapting the air inlet filter housing 502 and gas turbine exhaust stack

17

LIBERTY EXHIBIT 1002, Page 224



WO 2018/044307 PCT/US2016/049777

504 to be mounted on a single transport and to connect to at least one of the sides of the gas turbine
enclosure mounted on the gas turbine generator transport, the inlet and exhaust transport may be
positioned alongside the gas turbine generator transport and subsequently connect the air inlet and
exhaust plenums for operations. The result is having a relatively quick rig-up and/or rig-down that
eliminates the use of heavy lift cranes, forklifts, and/or any other external mechanical means at the
operational site.

[0069] FIG. 6 is a schematic diagram of an embodiment of the two transport mobile electric
power source 600 when in operational mode. FIG. 6 illustrates a top-down-view of the coupling
between the inlet and exhaust transport 500 and the gas turbine transport 400 during operational
mode. The exhaust expansion connection 602 may move and connect (e.g., using hydraulics) to the
exhaust end connector 510 without using external mechanical means in order to connect the gas
turbine exhaust stack of the inlet and exhaust transport with the exhaust collector of the gas turbine
generator transport. The inlet expansion connections 604 may move and connect the air inlet filter
housing of the inlet and exhaust transport and the inlet plenum of the gas turbine generator transport.
The two transports 400 and 500 may be parked at a predetermined orientation and distance such that
the exhaust expansion connection 602 and inlet expansion connections 604 are able to connect the
two transports 400 and 500.

[0070] In one embodiment, to adjust the positioning, alignment, and distance in order to
connect the two transports 400 and 500, each of the transports 400 and 500 may include a hydraulic
walking system. For example, the hydraulic walking system may move and align transport 500
into a position without attaching the two transports 400 and 500 to transportation vehicles (e.g., a
tractor or other type of motor vehicle). Using FIGS. 4 and 5 as an example, the hydraulic walking
system may comprise a plurality of outriggers and/or support feet 412 used to move transport 400
and/or transport 500 back and forth and/or sideways. At each outrigger and/or support feet 412,
the hydraulic walking system may comprise a first hydraulic cylinder that lifts the transport and a
second hydraulic cylinder that moves the transport in the designated orientation or direction. A
hydraulic walking system on the transport increases mobility by reducing the precision needed
when parking the two transports next to each other.

[0071] FIG. 11 is a flow chart of an embodiment of a method 1100 to provide a mobile source
of electricity for fracturing operations. Method 1100 may start at block 1102 by transporting a mobile

source of electricity with other fracturing equipment to a well site that comprises a non-proeducing
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well. Method 1100 may then move to block 1104 and convert the mobile source of electricity from
transportation mode to operational mode. The same transports may be used during the conversation
from transportation mode to operational mode. In other words, transports are not added and/or
removed when setting up the mobile source of electricity for operational mode. Additionally, method
1100 be performed without the use of a forklift, crane, and/or other external mechanical means to
transition the mobile source of electricity into operational mode. The conversion process for a two
transport trailer is described in more detail in FIGS. 4A-6.

[0072] Method 1100 may then move to block 1106 and generate electricity using the mobile
source of electricity to power fracturing operations at one or more well sites. In one embodiment,
method 1100 may generate electricity by converting hydrocarbon fuel into electricity using a gas
turbine generator. Method 1100 may then move to block 1108 and convert the mobile source of
electricity from operational mode to transportation mode. Similar to block 1104, the conversion
process for block 1108 may use the same transports without using a forklift, crane, and/or other
external mechanical means to transition the mobile source of electricity back to transportation mode.
Method 1100 may then move to block 1110 to remove the mobile source of electricity along with
other fracturing equipment from the well site once fracturing operations are completed.

[0073] Fracturing Pump Transport

[0074] FIGS. 7A and 7B are schematic diagrams of embodiments of a fracturing pump transport
700 powered by the mobile source of electricity as described in FIGS. 4A-6. The fracturing pump
transport 700 may include a prime mover 704 powering two separate pumps 702A and 702B. By
combining a single prime mover 704 attached to two separate pumps 702A and 702B on a transport,
a fracturing operation may reduce the amount of pump transports, prime movers, variable frequency
drives (VFD’s), ground iron, suction hoses, and/or manifold transports. Although FIGS. 7A and 7B
illustrates that the fracturing pump transport 700 supports a single prime mover 704 power two
separate pumps 702A and 702B, other embodiments of the fracturing pump transport 700 may
include a plurality of prime movers 704 that each power the pumps 702A and 702B.

[0075] A “lay-down” trailer 710 design may provide mobility, improved safety, and enhanced
ergonomics for crew members to perform routine maintenance and operations of the pumps as the
“lay-down” arrangement positions the pumps lower to the ground as the main trailer beams are
resting on the ground for operational mode. As shown in FIGS. 7A and 7B, the “lay-down” trailer

710 has an upper section above the trailer axles that could hold or have mounted the fracturing pump
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trailer power and control systems 708. The fracturing pump trailer power and control system 708
may comprise one or more electric drives, transformers, controls (e.g., a programmable logic
controller (PLC) located on the fracturing pump transport 700), and cables for connection to the
drive power trailers and/or a separate electric pumper system. The electric drives may provide
control, monitoring, and reliability functionality, such as preventing damage to a grounded or shorted
prime mover 704 and/or preventing overheating of components (e.g., semiconductor chips) within
the electric drives. The lower section, which may be positioned lower than the trailer axles, may hold
or have mounted the prime mover 704 and the pumps 702A and 702B attached on opposite sides of
each other.

[0076] In one embodiment, the prime mover 704 may be a dual shaft electric motor that has a
motor shaft that protrudes on opposite sides of the electric motor. The dual shaft electric motor may
be any desired type of alternating current (AC) or direct current (DC) motor. In one embodiment,
the dual shaft electric motor may be an induction motor and in another embodiment the dual shaft
electric motor may be a permanent magnet motor. Other embodiments of the prime mover 704 may
include other electric motors that are configured to provide about 5,000 HP or more. For example,
the dual shaft electric motor may deliver motor power in a range from about 1,500 HP to about
10,000 HP. Specific to some embodiments, the dual shaft electric motor may be about a 5,000 HP
rated electric motor or about a 10,000 HP electric motor. The prime mover 704 may be driven by at
least one variable frequency drive that is rated to a maximum of about 5,000 HP and may receive
electric power generated from the mobile source of electric power.

[0077] As shown in FIGS. 7A and 7B, one side of the prime mover 704 drives one pump 702A
and the opposite side of the prime mover 704 drives a second pump 702B. The pumps 702A and
702B are not configured in a series configuration in relation to the prime mover 704. In other words,
the prime mover 704 independently drives each pump 702A and 702B such that if one pump fails,
it can be disconnected and the other pump can continue to operate. The prime mover 704, which
could be a dual shaft electric motor, eliminates the use of diesel engines and transmissions.
Moreover, using a dual shaft electric motor on a transport may prevent dissonance or feedback when
transferring power to the pumps. In one embodiment, the prime mover 704 may be configured to
deliver at least about 5,000 HP distributed between the two pumps 702A and 702B. For instance,
prime mover 704, which may be a dual shaft electric motor, may provide about 2,500 HP to one of

the pumps 702A and about 2,500 HP to the other pump 702B in order to deliver a total of about
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5,000 HP. Other embodiments may have the prime mover 704 deliver less than 5,000 HP or more
than 5,000 HP. For example, the prime mover 704 may deliver a total of about 3,000 HP by
delivering about 1,500 HP to one of the pumps and about 1,500 HP to the other pump. Another
example may have the prime mover 704 deliver a total of about 10,000 HP by delivering about 5,000
HP to one of the pumps 702A and about 5,000 HP to another pump 702B. Specifically, in one or
more embodiments, the prime mover 704 may operate at HP ratings of about 3,000 HP, 3,500 HP,
4,000 HP, 4,500 HP, 5,000 HP, 5,200 HP, 5,400 HP, 6,000 HP, 7,000 HP, 8,000 HP, 9,000 HP,
and/or 10,000 HP.

[0078] The fracturing pump transport 700 may reduce the footprint of fracturing equipment on
a well-site by placing two pumps 702A and 702B on a single transport. Larger pumps may be
coupled to a dual shaft electric motor that operates with larger horse power to produce additional
equipment footprint reductions. In one embodiment, each of the pumps 702A and 702B may be
quintiplex pumps located on a single transport. Other embodiments may include other types of
plunger style pumps, such as triplex pumps. The pumps 702A and 702B may each operate from a
range of about 1,500 HP to about 5,000 HP. Specifically, in one or more embodiments, each of the
pumps 702A and 702B may operate at HP ratings of about 1,500 HP, 1,750 HP, 2,000 HP, 2,250
HP, 2,500 HP, 2,600 HP, 2,700 HP, 3,000 HP, 3,500 HP, 4,000 HP, 4,500 HP, and/or 5,000 HP. The
pumps 702A and 702B may not be configured in a series configuration where the prime mover 704
drives a first pump 702 A and the first pump 702B subsequently drives a second pump 702B.

[0079] FIG. 7A also illustrates that each pump 702A and 702B, which may also be generally
referred to in this disclosure as pump 702, is mounted on the fracturing pump transport 700 with the
same orientation. In particular, each pump 702 is mounted such that the fluid end assembly 716 for
each pump 702 is facing the same side of the fracturing pump transport 700. Additionally, in FIG.
7A, the power end assembly 718 for each pump 702 is facing the same side of the fracturing pump
transport 700. In other words, for a given pump 702 (e.g., pump 702A), the fluid end assembly 716
and power end assembly 718 are located on opposite sides of the fracturing pump transport 700. As
shown in FIG. 7A, both the fluid end assembly 716 and power end assembly 718 of a pump 702 may
face sides of the fracturing pump transport 700 that are about orthogonal or perpendicular to the front
end 720 and back end 722 of the fracturing pump transport 700. Having the fluid end side 716 of
each pump 702 face the same side of the fracturing pump transport 700 may be beneficial by

simplifying and reducing the amount of plumbing used to route both the low pressure fluid line and
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high pressure fluid line into and out of the fracturing pump transport 700. For example, if pump
702A’s and 702B’s fluid end assembly 716 are facing opposite sides of the fracturing pump transport
700, the fracturing pump transport 700 may include plumbing that routes both the low pressure fluid
lines and high pressure fluid lines on both sides of the fracturing pump transport 700. Alternatively,
if pump 702A’s and 702B’s fluid end assembly 716 are facing the same side of the fracturing pump
transport 700, at least a majority of the plumbing that routes both the low pressure fluid lines and
high pressure fluid lines could be located on one side of the fracturing pump transport 700.

[0080] In one embodiment, to mount both pumps 702 where the fluid end assemblies 716 are
facing the same side of the fracturing pump transport 700, one of the pumps 702 (e.g., pump 702B)
may be configured with a right-side pinion while the other pump 702 (e.g., pump 702A) is configured
with a pinion located on the opposite side of the pump 702, which can be referred to as a left-side
pinion. In particular, a pump 702 with a right-side pinion may be designated to mount to a specific
side of the prime mover 704, such as the side of the prime mover 704 facing the back end 722 (e.g.,
the end with trailer axles), and the pump 702 with a left-side pinion may be designated to mount on
the other side of the prime mover 704, such as the side of the prime mover 704 facing the front end
720 (e.g., trailer hitch). Because the pumps 702 are located on opposite sides of the prime mover
704, placing pinions on different sides of the pumps 702 allows the fluid end assembly 716 for each
pump 702 to face the same side of the fracturing pump transport 700.

[0081] In another embodiment, the fracturing pump transport 700 may include one or more
pumps 702 configured with a dual pinion 724. A pump 702 with the dual pinion configuration would
include both a left-side pinion and a right-side pinion. FIG. 7B illustrates that each pump 702A and
702B has a dual pinion 724, where the two pinion ends are located on opposite sides of each other.
Having pumps 702 configured with a dual pinion 724 provides additional flexibility compared to
pumps 702 with either a right-side pinion or a left-side pinion. Specifically, a pump 702 with a dual
pinion 724 may be able to mount on either side of the prime mover 704 while having the fluid end
assembly 716 for each pump 702 face the same side of the fracturing pump transport 700.

[0082] Another advantage of having the fluid end assemblies 716 face the same side of the
fracturing pump transport 700 is to avoid damaging the pump 702 at different loads and/or requiring
mounting of a custom fracturing pump. In embodiments where the fluid end assemblies 716 are
facing opposite directions, the pinions for pumps 702A and 702B may be rotating in opposite

directions when driven by the prime mover 704. A pinion, whether a right-pinion, left-pinion, or a
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dual pinion 724, may be located within the power end assembly 718 and includes a pinion shaft and
one or more pinion gears configured to generate rotational movement of the power end assembly
718. The rotational movement may generate torque that moves the plungers in the fluid end assembly
716 used to pump and pressurize fracturing fluid. To produce torque, typically, a pinion gear may
interface with a bull gear that drives a crankshaft, which in turn moves the fluid end plungers. The
pinion gear and the bull gear are commonly helical gears configured to engage with each other by
rotating in a specified direction. If the pinion shaft, pinion gear, and bull gear are rotated in a direction
opposite to the designed direction, the pinion gear may turn the bull gear until the pinion gear
generates enough torque to break the bull gear and damage the pump 702. To avoid damaging the
pumps 702, one of the pumps 702 would need to be customized to provide torque when the pinion
rotates in a direction opposite of conventional fracturing pumps. Including a customized fracturing
pump on the fracturing pump transport 700 could not only lead to an increase in manufacturing cost,
but also decrease operational and maintenance flexibility by requiring pumps 702A and 702B to be
mounted on designated sides of the prime mover 704.

[0083] The prime mover 704 and each of the pumps 702A and 702B may be mounted on sub-
assemblies configured to be isolated and allow for individual removal from the fracturing pump
transport. In other words, the prime mover 704 and each of the pumps 702A and 702B can be
removed from service and replaced without shutting down or compromising other portions of the
fracturing system. The prime mover 704 and pumps 702A and 702B may be connected to each other
via couplings that are disconnected when removed from the fracturing pump transport 700. If the
prime mover 704 needs to be replaced or removed for repair, the prime mover sub-assembly may be
detached from the fracturing pump transport 700 without removing the two pumps 702A and 702B
from the fracturing pump transport. For example, pump 702A can be isolated from the fracturing
pump transport 700, removed and replaced by a new pump 702A. If the prime mover 704 and/or the
pumps 702A and 702B requires service, an operator can isolate the different components from the
fluid lines, and unplug, un-pin, and remove the prime mover 704 and/or the pumps 702A and 702B
from the fracturing pump transport. Furthermore, each pump 702A and 702B sub-assembly may be
detached and removed from the fracturing pump transport 700 without removal of the other pump
and/or the prime mover 704. As such, the fracturing pump transport 700 may not need to be

disconnected from the manifold system and driven out of the location. Instead, replacement prime
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mover 704 and/or the pumps 702A and 702B may be placed backed into the line and reconnected to
the fracturing pump transport 700.

[0084] To implement the independent removal of the sub-assemblies, the two pumps 702A and
702B may be coupled to the prime mover 704 using a drive line assembly 706 that is adapted to
provide remote operation that engages and/or disengages one or both pumps 702A and 702B from
the prime mover 704. The drive line assembly 706 may comprise one or more couplings and one or
more drive shafts. For example, the drive line assembly 706 may comprise a fixed coupling that
connects to one of the pumps 702A or 702B, a keyed shaft 712, and an engagement coupling (e.g.,
spline-tooth coupling 714). The keyed shaft 712 may interconnect the fixed coupling (e.g., a flex
coupling or universal joint-based coupling) to a spline-tooth coupling 714 that attaches to the prime
mover 704. The fixed coupling may directly connect the keyed shaft 712 to the pinion of the pump
or indirectly connect the keyed shaft 712 to the pinion of the pump using a pump drive shaft. To
engage and/or disengage one or both pumps 702A and 702B from the prime mover 704, the spline-
tooth coupling 714 may include a splined sliding sleeve coupling and a motor coupling that provides
motor shaft alignment with the keyed shaft 712. Hydraulic fluid and/or mechanical power may be
used to adjust the splined sliding sleeve coupling to engage and/or disengage the pumps 702A and
702B from the prime mover 704. Other embodiments of couplings that may be used to engage and/or
disengage the keyed shaft 712 from the prime mover 704 may include torque tubes, air clutches,
electro-magnetic clutches, hydraulic clutches, and/or other clutches and disconnects that have
manual and/or remote operated disconnect devices.

[0085] FIG. 13 is a schematic diagram of an embodiment of a fracturing pump transport 1300
configured to remotely engage and/or disengage one or more pumps 702 from the prime mover
704. Although FIG. 13 illustrates that the prime mover 704 is a dual-shaft electric motor, other
embodiments of the fracturing pump transport 1300 may use other types of electric motors, such
an electric motor that has only one shaft extending outward. As shown in FIG. 13, the fracturing
pump transport 1300 may comprise an engagement panel 1302 and a monitoring station 1304,
such as a human monitoring interface (HMI) station. The engagement panel 1302 may include a
control system that adjusts an engagement coupling to transition between an engaged and a
disengaged position. In one embodiment, the engagement panel 1302 may include levers or
switches that an operator may manually operate to engage or disengage the keyed shaft 712 from

the motor shaft using the engagement coupling. Additionally or alternatively, the engagement
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panel 1302 may include electronic controllers that receive instructions from remote locations, such
as a monitoring station 1304, another location at the well site (e.g., data van), and/or off-site to
engage and/or disengage the pumps 702 from the prime mover 704. In response to receiving a
remote command, the engagement panel 1302 may trigger the engagement and/or disengagement
of one or more of the pumps from the prime mover 704. For instance, if pump 702A was
disengaged and pump 702B was engaged, in response to receiving the remote command, the
engagement panel 1302 may trigger the engagement of pump 702A and disengagement of pump
702B. The remote command may also produce a result where both pumps 702 are disengaged or
engaged with the prime mover.

[0086] The engagement panel 1302 may vary its mounting location on the fracturing pump
transport 1300 and the control mechanism used to engage and/or disengage the pumps 702 from
the prime mover 704. Although FIG. 13 illustrates the engagement panel 1302 is located at the
front end of the fracturing pump transport 1300, other embodiments could have the engagement
panel 1302 located at other locations, such as being part of the trailer power and control systems
708 and/or closer in proximity to the trailer power and control systems 708. The control mechanism
implemented by the engagement panel 1302 may be based on the type of engagement coupling
used to engage or disengage the pumps 702 and prime mover 704. For example, the engagement
panel 1302 may be a hydraulic control bank, which is discussed in more detail in FIGS. 15A and
15B that include hydraulic controllers (e.g., hydraulic and electronic control valves) that manage
hydraulic fluid pressure when the engagement coupling is a splined tooth coupling.

[0087] The monitoring station 1304, which may be part of the trailer power and control
systems 708, may include hardware and/or software that allow an operator to manage and control
(e.g., provide instructions) the engagement panel 1302 to engage and/or disengage the pumps 702
from the prime mover 704. For example, the monitoring station 1304 may be configured with a
safety control system that prevents the execution of engagement and/or disengagement instructions
when the prime mover and/or pumps are operational. In one embodiment, the monitoring station
1304 may also include network components for receiving remote engagement or disengagement
instructions by connecting to a control network system that communicates with other fracturing
equipment and/or control systems. The control network system is described in more detail in FIG.

10.
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[0088] The fracturing pump transport 1300 may also include proximity sensors (not shown in
FIG. 13) used to determine whether the engagement coupling is in an engagement or disengagement
position when performing remote monitoring at the monitoring station 1304, another location at the
well site (e.g., data van), and/or off-site. In one embodiment, the proximity sensors may be coupled
to the engagement coupling and/or located in close proximity to the engagement coupling to
determine whether the pumps 702 are engaged and/or disengaged with the prime mover 704.
Information obtained from the proximity sensors may also be useful in allowing the monitoring
station 1304 and/or other control systems that are part of the control network system (e.g., data van)
to determine the number of operating pumps (e.g., none, one, or two) for fracturing pump transport
1300. An operator and/or control system may use the number of pumps to accurately measure the
fluid pumping rate during operations.

[0089] FIGS. 14A and 14B are schematic diagrams of an embodiment of a drive line assembly
1400 used to remotely engage and/or disengage a pump from a prime mover. FIG. 14A illustrates
that the engagement coupling 1410 is in an engagement position while FIG. 14B illustrates that the
engagement coupling 1410 is in a disengagement position. When manual and/or remote instructions
are sent to move the engagement coupling 1410 into an engaged position, the engagement coupling
1410 may translate the rotational movement from the motor shaft 1408 of the prime mover to the
keyed shaft (e.g., a driveline shaft or pump pinion). In a disengaged position, the engagement
coupling 1410 disengages the keyed shaft from the motor shaft 1408 of the prime mover such that
the rotational movement is not translated to the keyed shaft even though the motor shaft 1408
continues to rotate. For FIGS. 14A and 14B, the keyed shaft would be located underneath the shaft
cover 1406 used to mount the proximity sensors 1404 A and 1404B.

[0090] FIGS. 14A and 14B also illustrate that the engagement coupling 1410 includes a spline-
tooth coupling with a sleeve that moves back in forth using hydraulic cylinders 1402 (e.g., hydraulic
rams). When the hydraulic cylinders 1402 move the sleeve in a designated direction (e.g., in the
direction of the pump) the spline-tooth coupling may engage the keyed shaft and transfer rotational
movement from the motor shaft 1408 to the keyed shaft. When the hydraulic cylinders 1402 move
the sleeve an opposite direction (e.g., in the direction of the prime mover), the spline-tooth coupling
may disengage the keyed shaft and isolate the rotational movement the motor shaft 1408 generates
from the keyed shaft. Other embodiments, may use mechanical power instead of hydraulic power to

move the sleeves of the spline-tooth coupling. As shown in FIGS 14A and 14B, the motor shaft 1408
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may refer to one end of the dual shaft that protrudes out of the prime mover. Other embodiments
could have the motor shaft 1408 be a drive line shaft that is coupled to one end of the dual shaft of
the prime mover. In other words, the engagement coupling 1410 may directly or indirectly connect
the keyed shaft engagement coupling 1410 to a prime mover.

[0091] The drive line assembly 1400 may also include one or more proximity sensors 1404A
and 1404B to determine the position of the engagement coupling 1410, and one or more fixed
couplings 1412 used to directly or indirectly couple the keyed shaft with a pump pinion. In FIG.
14A, the proximity sensor 1404A may detect when the engagement coupling 1410 is in an
engagement position, and in FIG. 14B, the proximity sensor 1404B may detect when the engagement
coupling 1410 has moved to a disengagement position. FIGS. 14A and 14B also depict fixed
couplings 1412 that couples the keyed shaft to a pump pinion. The drive line assembly 1400 may
vary the number of fixed couplings 1412 and intermediate drive shafts based on space availability,
misalignment tolerances, and whether vibrations from the pump need to be deflected to avoid
affecting the operation of the prime mover. Additionally, in one or more embodiments, the pump’s
pinion may move or walk slightly axially (e.g., 1/16ths of an inch). Having fixed couplings 1412 and
intermediate drive shafts may allow the pump’s pinion shaft to move or walk slightly without
damaging the motor shaft and/or bearings of the prime mover. Examples of fixed couplings 1412
may include, but are not limited to, flex couplings and/or universal joint-based coupling.

[0092] Although FIGS. 14A and 14B illustrate a specific embodiment of a drive line assembly
1400, the disclosure is not limited to the specific embodiment illustrated in FIGS. 14A and 14B.
For instance, engagement coupling 1410 may be implemented using other types of coupling, such
as torque tubes, air clutches, electro-magnetic clutches, hydraulic clutches. The type of
engagement coupling 1401 may then determine what powers the engagement and/or
disengagement operation, such as hydraulic, mechanical, and/or electric power. Additionally, the
engagement coupling 1410 may be configured to statically and/or dynamically engage and/or
disengage the keyed shaft from the motor shaft 1408. In a static engagement and/or disengagement,
the pumps and/or prime mover may not be operational when engagement or disengagement occurs.
For instance, the motor shaft 1408 is not rotating when performing static engagement and/or
disengagement. In a dynamic engagement and/or disengagement, the pumps, prime mover and/or
motor shaft 1408 are rotating when engagement and/or disengagement occurs. For example, rather

than using a spline-tooth coupling, the drive line assembly 1400 may use an air clutch to perform
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dynamic engagement or disengagement. The use and discussion of FIGS. 14A and 14B is only an

example to facilitate ease of description and explanation.

[0093] FIG. 15A is a schematic diagram of an embodiment of an engagement panel 1500
configured to cause remote engagement and/or disengagement of one or more pumps with a prime
mover, and FIG. 15B is a schematic diagram of an embodiment of a hydraulic control bank 1502
located within an engagement panel 1500. FIG. 15A illustrates that the engagement panel 1500
includes a hydraulic control bank 1502 with one or more hydraulic levers 1504 that operators may
manually operate to trigger engagement and/or disengagement of one or more pumps from a prime
mover. As shown in FIG. 15B, adjusting the hydraulic levers 1504 may activate hydraulic control
valves 1506 that adjust hydraulic fluid pressures to move an engagement coupling, such as a spline-
tooth coupling, to an engagement and/or disengagement position. The hydraulic control bank 1502
may also include electronic control valves 1508 that adjust hydraulic fluid pressures based on
instructions received from a remote location, such as a monitoring station, another location at the
well site (e.g., data van), and/or off-site. In one embodiment, the electronic control valves 1508
may include one or more electronic solenoids that adjust the hydraulic fluid pressures to engage
and/or disengage one or more pumps from the prime mover. Additionally or alternatively, the
engagement panel 1500 may also be configured to prevent engagement and/or disengagement
while the motor shaft of the prime mover is rotating (e.g., when an operator attempts to adjust the
hydraulic levers and/or remote instructions are received) in instances the engagement coupling is

configured to only perform static engagement and/or disengagement.

[0094] FIG. 12 is a flow chart of an embodiment of a method 1200 to pump fracturing fluid
into a wellhead. Method 1200 starts at block 1202 and receives electric power to power at least
one prime mover. The prime mover may be a dual-shaft electric motor located on a fracturing
pump transport as shown in FIGS. 7A and 7B. Method 1200 may then move to block 1204 and
receive fracturing fluid produced from one or more blenders. In one embodiment, the blenders

may be electric blenders that includes enclosed mixer hoppers.

[0095] Method 1200 then moves to block 1206 and drives one or more pumps using the at least
one prime mover to pressurize the fracturing fluid. In one embodiment, the pumps may be positioned
on opposite sides and may be both driven by a single shaft from the dual-shaft electric motor when

the engagement couplings for both pumps are in engagement position. In other words, when two
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pumps are operating and engaged, method 1200 may drive the two pumps in a parallel configuration
instead of a serial configuration. If one of the pumps are removed and/or disengaged, method 1200
may continue to drive the remaining pump. Method 1200 may receive engagement and/or
disengagement instructions manually and/or from a remote location to engage and/or disengaged the
pumps prior to or while driving the pumps. Method 1200 may then move to block 1208 and pump
the pressurized fracturing fluid into a wellhead.

[0096] Blender Transport

[0097] FIGS. 8A and 8B are schematic diagrams of an embodiment of a blender transport 800

that includes an electric blender 806. FIG. 8A illustrates a top-down view of the blender transport
800 and FIG. 8B illustrates a side-profile view of the blender transport 800. The blender transport
800 may be powered by the mobile source of electricity as described in FIGS. 1-6. The electric
blender 806 may be a dual configuration blender, as described in U.S. Patent Application Publication
2012/0255734, with a blending capacity of about 240 bpm. The dual configuration blender may
comprise electric motors for all rotating machinery and may be mounted on a single transport. The
dual configuration blender may have two separate blending units that are configured to be
independent and redundant. For example, any one or both the blending units may receive a source
fluid via inlet manifolds of the blending units. The source fluid may originate from the same source
or different sources. The source fluid may subsequently be blended by any one or both of the
blending tub and subsequently discharged out of any one or both outlet manifolds of the blending
units. Other embodiments of the blender transport 800 may be single configuration blender that
includes a single blending unit.

[0098] FIGS. 8A and 8B illustrate a “lay-down” trailer 802 design that provides mobility and
improves ergonomics for the crew members that perform routine maintenance and operations of the
electric blender 806 as the “lay-down” positions the blender tubs, pumps and piping lower to the
ground level and the main trailer beams are resting on the ground for operational mode.

[0099] Similar to the “lay-down” trailer 710, the “lay-down” trailer 802 may comprise an upper
section above the trailer axles and a lower section below the trailer axles. In one embodiment, the
electric blender 806 and associated equipment on the trailer may be controlled and monitored
remotely via a control system network. As shown in FIGS. 8A and 8B, a blender control system 804
that comprises a PL.C, transformers and one or more variable frequency drives are mounted on upper

section of the blender transport 800. To provide remote control and monitoring functions, the
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network may interface and communicate with the PLC (e.g., provide operating instructions), and the
PLC may subsequently control one or more variable frequency drives mounted on the blender trailer
to drive one or more electric motors of the blender. Operating the blender transport 800 remotely
may eliminate equipment operators from being exposed to hazardous environment and avoiding
potential exposure concentrated chemicals, silica dust, and rotating machinery. For example, a
conventional blender transport typically includes a station for an operator to manually operate the
blender. By remotely controlling using the control network and blender control system 804, the
station may be removed from the blender transport 800. Recall that a data van may act as a hub to
provide the remote control and monitoring functions and instructions to the blender control system
804.

[00100] FIGS. 9A and 9B are schematic diagrams of an embodiment of a blender transport 900
that includes an electric blender 902 with enclosed mixer hoppers 904. FIG. 9A illustrates a top-
down view of the blender transport 900 and FIG. 9B illustrates a side-profile view of the blender
transport 900. The electric blender 902 is substantially similar to the electric blender 806 except that
the electric blender 902 uses enclosed mixer hoppers 904 to add proppants and additives to the
blending tub. FIGS. 9A and 9B illustrate that the electric blender 902 is a dual configuration blender
that includes two enclosed mixer hoppers 904 powered by two electric motors, where each of the
electric motors may operate an enclosed mixer hopper 904.

[00101] Blenders that comprises open hoppers and augers typically have the proppants (e.g.,
sand) and/or additives exposed to the weather elements. In situations where precipitation occurs at
the well site, operators may cover the open hoppers and augers with drapes, tarps, and/or other
coverings to prevent the precipitation from contaminating the proppants and/or additives. The
enclosed mixer hopper 904 replaces the open hopper and augers typically included in a blender (e.g.,
electric blender 806 in FIGS. 8A and 8B) with enclosed mixer hoppers 904 (FIGS. 9A and 9B). By
replacing the open hopper and augers with enclosed mixer hoppers 904 the blender transport 900
may have the advantages of dust free volumetric proppant measurement, dust free mixing of
proppant and additives, moderate the transport of proppants, perform accurate volumetric
measurements, increase proppant transport efficiency with low slip, prevent proppant packing from
vibration, produce a consistent volume independent of angle of repose, and meter and blend wet
sand. Other advantages include the removal of gearboxes and increasing safety for operators with

the enclosed drum.
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[00102] Control Network System

[00103] FIG. 101is a schematic diagram of an embodiment of a control network system 1000 used
to monitor, control, and communicate with a variety of control systems located at one or more well
sites. FIG. 10 illustrates that the control network system 1000 may be in a ring-topology that
interconnects the control center 1002, blender transports 1004, chemical additive unit 1006,
hydration unit 1008, and fracturing pump transports 1012. A ring topology network may reduce the
amount of control cabling used for fracturing operations and increase the capacity and speed of data
transfers and communication. Additionally, the ring topology may allow for two way
communication and control by the control center 1002 for equipment connected to the control
network system 1000. For example, the control center may be able to monitor and control the other
fracturing equipment 1010 and third party equipment 1014 when added to the control network
system 1000, and for multiple pieces of equipment to communicate with each other. In other network
topologies, such as a star or mesh topology, the other fracturing equipment 1010 and third party
equipment 1014 may be limited to one way communication where data is transmitted from the
fracturing equipment 1010 and/or third party equipment 1014 to the control center 1002, but not vice
versa or between different pieces of equipment.

[00104] In one embodiment, the control network system 1000 may be a network, such as an
Ethernet network that connects and communications with the individual control systems for each of
the fracturing equipment. The control center 1002 may be configured to monitor, control, and
provide operating instructions to the different fracturing equipment. For example, the control center
1002 may communicate with the VFDs located within the drive power transports 104 that operate
and monitor the health of the electric motors used to drive the pumps on the fracturing pump
transports 108. In one embodiment, the control center 1002 may be one or more data vans. More
data vans may be used when the fracturing operations include fracturing more than two wellheads
simultaneously.

[00105] At least one embodiment is disclosed and wvariations, combinations, and/or
modifications of the embodiment(s) and/or features of the embodiment(s) made by a person having
ordinary skill in the art are within the scope of the disclosure. Alternative embodiments that result
from combining, integrating, and/or omitting features of the embodiment(s) are also within the
scope of the disclosure. Where numerical ranges or limitations are expressly stated, such express

ranges or limitations may be understood to include iterative ranges or limitations of like magnitude
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falling within the expressly stated ranges or limitations (e.g., from about 1 to about 10 includes, 2,
3, 4, etc.; greater than 0.10 includes 0.11, 0.12, 0.13, etc.). The use of the term “about” means
+10% of the subsequent number, unless otherwise stated.

[00106] Use of the term “optionally” with respect to any element of a claim means that the
element is required, or alternatively, the element is not required, both alternatives being within the
scope of the claim. Use of broader terms such as comprises, includes, and having may be
understood to provide support for narrower terms such as consisting of, consisting essentially of,
and comprised substantially of. Accordingly, the scope of protection is not limited by the
description set out above but is defined by the claims that follow, that scope including all
equivalents of the subject matter of the claims. Each and every claim is incorporated as further
disclosure into the specification and the claims are embodiment(s) of the present disclosure.
[00107] While several embodiments have been provided in the present disclosure, it should be
understood that the disclosed systems and methods might be embodied in many other specific forms
without departing from the spirit or scope of the present disclosure. The present examples are to be
considered as illustrative and not restrictive, and the intention is not to be limited to the details given
herein. For example, the various elements or components may be combined or integrated in another
system or certain features may be omitted, or not implemented.

[00108] In addition, techniques, systems, subsystems, and methods described and illustrated in
the various embodiments as discrete or separate may be combined or integrated with other systems,
modules, techniques, or methods without departing from the scope of the present disclosure. Other
items shown or discussed as coupled or directly coupled or communicating with each other may be
indirectly coupled or communicating through some interface, device, or intermediate component

whether electrically, mechanically, or otherwise.
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CLAIMS

What is claimed is:

1. A system for pumping and pressurizing fracturing fluid, comprising:

a mobile transport;

an electric prime mover mounted on the mobile transport;

a fracturing pump mounted on the mobile transport;

an engagement panel configured to receive a remote command to disengage the fracturing
pump from the electric prime mover; and

a drive line assembly comprising an engagement coupling configured to disengage the
fracturing pump and a shaft of the electric prime mover triggered by the engagement panel in

response to receiving the remote command.

2. The system of claim 1, wherein the electric prime mover is a dual shaft electric prime mover

that extends the shaft out on opposites sides of the dual shaft electric prime mover.

3. The system of claim 2, further comprising a second fracturing pump mounted on the mobile
transport and a second drive line assembly that comprises a second engagement coupling configured

to selectively disengage the second fracturing pump and the dual shaft electric prime mover.

4. The system of claim 1, wherein the drive line assembly comprises a keyed shaft, and
wherein the engagement coupling is configured to selectively disengage the keyed shaft with the
shaft.

5. The system of claim 4, wherein the drive line assembly comprises a fixed coupling that

couples a pinion shaft of the fracturing pump to the keyed shaft.

6. The system of claim 1, further comprising a monitoring station mounted on the mobile

transport and configured to transmit the remote command to the engagement panel.
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7. The system of claim 1, wherein the engagement coupling is configured to selectively

disengage when the shaft is rotating.

8. The system of claim 1, wherein the engagement coupling is configured to selectively

disengage after the shaft stops rotating.

9. The system of claim 1, wherein the fracturing pump includes a dual-pinion shaft.

10. The system of claim 1, further comprising a second fracturing pump mounted on the mobile
transport, wherein the fracturing pump and the second fracturing pump each comprise a fluid end

assembly that are mounted on a same side of the mobile transport.

11. A fracturing pump transport comprising:

a first fracturing pump;

a second fracturing pump;

a dual shaft electric motor that comprises a shaft having a first end and a second end;

a first drive line assembly that comprises a first engagement coupling that allows for selective
engagement, disengagement, or both of the first fracturing pump with the first end of the shaft;

a second drive line assembly that comprises a second engagement coupling that allows for
selective engagement, disengagement, or both of the second fracturing pump with the second end of
the shaft; and

an engagement panel that allows for selective engagement or disengagement at the first

engagement coupling based on receiving a remote command.

12. The fracturing pump transport of claim 11, wherein the first drive line assembly comprises
a keyed shaft, and wherein the engagement coupling allows for selective engagement,

disengagement, or both of the keyed shaft with the first end of the shaft.

13. The fracturing pump transport of claim 12, wherein the first drive line assembly comprises

a fixed coupling that couples the first fracturing pump to the keyed shaft.
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14. The fracturing pump transport of claim 11, wherein the engagement coupling allows for

selective engagement, disengagement, or both after the shaft stops rotating.

15. The fracturing pump transport of claim 11, wherein the first fracturing pump includes a dual

pinion shaft.

16. The fracturing pump transport of claim 11, wherein the first fracturing pump and the second
fracturing pump each comprise a fluid end assembly that face a same side of the fracturing pump

transport.

17. A method for pumping and pressurizing fracturing fluid, the method comprising:

receiving a disengagement command from a location remote to a fracturing pump
transport;

disengaging, in response to receiving the disengagement command, a first fracturing pump
mounted on the fracturing pump transport with a dual shaft electric prime mover mounted on the
fracturing pump transport using a first drive line assembly, wherein the first drive line assembly
comprises an engagement coupling that allows for selective engagement between the first fracturing
pump and the dual shaft electric prime mover; and

driving a second fracturing pump mounted on the fracturing pump transport with the dual
shaft electric prime mover after disengaging the first fracturing pump from the dual shaft electric

prime mover using the first drive line assembly.

18. The method of claim 17, further comprising:

receiving a second disengagement command from the location remote to the fracturing
pump transport; and

disengaging, in response to receiving the second disengagement command, the second
fracturing pump with the dual shaft electric prime mover using a second drive line assembly, wherein
the second drive line assembly comprises a second engagement coupling that allows for selective

engagement between the second fracturing pump and the dual shaft electric prime mover.
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19. The method of claim 18, wherein the dis-engaging of the second fracturing pump with the

dual shaft electric prime mover occurs after the dual shaft electric prime mover stops driving the

second fracturing pump.

20. The method of claim 17, wherein the first fracturing pump and the second fracturing pump

each comprise a fluid end assembly mounted on a same side of the fracturing pump transport.
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DRILLING RIG POWER SUPPLY BUS MANAGEMENT

FIELD OF THE INVENTION

The present invention relates to power supply systems for drilling rigs, and more particularly to a

rig mud pump drive and a power management system and method associated therewith.

BACKGROUND OF THE INVENTION

System inefficiencies in the power supply of a drilling rig, for example, for use in oil and gas
exploration, result in increased fuel consumption and therefore increased emissions output, either
due to power losses in the electrical power distribution of sizeable electrical power over a
considerable distance of the rig or due to use of oversized and underutilized mechanical drive
systems — in particular the mud pump drive system - that are designed for peak power
requirements but are utilized most of the time substantially below peak power, yet have to be in a

state of readiness (running) at all times for good control.

Internal Combustion Engine (1CE) systems in compliance with new environmental regulations
require higher levels of maintenance load and heat to ensure proper operation of after-treatment
systems employed to reduce emissions. Failure to provide adequate load and or temperature will

result in a deteriorated after-treatment system no longer capable of meeting the new
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environmental regulations, thus requiring, for example, a ‘Force Regen’ process in which the
ICE system raises its speed and creates artificial load in order to develop high levels of heat in

order to clean the after-treatment system by burning the contamination therein.

While fully electric powered rigs using batteries charged by generator sets and power
management systems address some of the problems arising from peak or cyclical loads, they
have inherent efficiency losses due to the electrical power distribution such as, for example,
losses from the generator creating the power, transmission losses between the generator and the
battery or load sensing system and between the battery or load sensing system and the drives,
and losses in the electric drives. Consequently, there have been developments where the draw-
works (hoisting and rotary functions) are electrically driven, while the mud pump(s) — having the
most significant power consumption - are mechanically actuated to take advantage of the

efficiencies of the mechanical power train.

Unfortunately, the ICE system driving the mud pump(s) are still underutilized for most of their
operating time resulting in the aforementioned problems. It is desirable to provide a rig mud
pump drive that enables operation of an ICE driving the mud pump within its efticient operating

range.

It is also desirable to provide a power management system and method associated with the mud
pump drive that enables operation of an ICE driving the mud pump within its efficient operating

range.
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It is also desirable to provide a power management system and method associated with the mud
pump drive that keeps the mud pump drive in a state of readiness while the ICE driving the mud

pump is shut off.

SUMMARY OF THE INVENTION

Accordingly, onc object of the present invention is to provide a rig mud pump drive that enables

operation of an ICE driving the mud pump within its efficient operating range.

Another object of the present invention is to provide a power management system and method
associated with the mud pump drive that enables operation of an ICE driving the mud pump

within its efficient operating range.

Another object of the present invention is to provide a power management system and method
associated with the mud pump drive that keeps the mud pump drive in a state of readiness while

the ICE driving the mud pump is shut off.

According to one aspect of the present invention, there is provided with a rig mud pump drive.
The rig mud pump drive comprises an input power drive shaft adapted for being connected to an

internal combustion engine for receiving mechanical input power therefrom. An output power
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drive shaft is adapted for being connected to the rig mud pump for providing mechanical output
power thereto. A mechanical drive train is interposed between the input power drive shaft and
the output power drive shaft and mechanically connected thereto. One or more electric
generators/motors is mechanically connected to the mechanical drive train. The electric
generators or motors can be located anywhere in the mechanical drive train in relation to other
components therein, so long as the necessary rotary power for mechanical power of the generator
can be provided — as such the generator could be connected right in proximity to the internal
combustion engine, or elsewhere along the drive shaft etc. All such approaches are contemplated

within the scope of the present invention, cither in newly built or retrofitted rigs .

According to the aspect of the present invention, there is provided with a power management
system. The power management system comprises a processor and a control communications
network connected to the processor. The control communications network includes a mud pump
drive control node connected to an internal combustion engine for driving a mud pump of the rig,
an electric motor or generator interposed between the internal combustion engine and the mud
pump, and an electric power storage device. A draw-works control node is connected to the
electric power storage device and draw-works of the rig. A generator set control node is
connected to the electric power storage device, an electric generator set of the rig, and main rig
power. The processor controls operation of the internal combustion engine, the electric generator
set and the electric motor or generator in dependence upon power consumption of the mud pump,
the draw-works, and the main rig power such that the internal combustion engine for driving the

mud pump is operated within its efficient operating range.
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According to the aspect of the present invention, therc is provided with a method for managing
power supply of a drilling rig. A processor is connected via a control communications network to
an internal combustion engine for driving a mud pump of the rig, an electric motor or generator
interposed between the internal combustion engine and the mud pump, an electric power storage
device, draw-works of the rig, an electric generator set of the rig, and main rig power. Operation
of the internal combustion cngine, the clectric generator set and the electric motor or generator is
controlled in dependence upon power consumption of the mud pump, the draw-works, and the
main rig power such that the internal combustion engine for driving the mud pump is operated

within its efficient operating range.

The advantage of the present invention is that it provides a rig mud pump drive that enables

operation of an ICE driving the mud pump within its efficient operating range.

A further advantage of the present invention is that it provides a power management system and
method associated with the mud pump drive that enables operation of an ICE driving the mud

pump within its efficient operating range.

A further advantage of the present invention is to provide a power management system and
method associated with the mud pump drive that keeps the mud pump drive in a state of

readiness while the ICE driving the mud pump is shut off.
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The adaptive power management method of the present invention could be implemented in a pre-
existing rig or rig drivetrain, by merely installing a single generator into an existing drivetrain of
a rig and executing the remainder of the control system and methodology outlined herein.
Provision of a retrofit ability for the use of pre-existing rigs and rig drivetrains is explicitly
contemplated within the scope of the present invention — any method which would allow for the
adaptable control of internal combustion power and related other components and the electrical
power bus on a rig, as outlined in further detail elsewhere hercin, is contemplated within the

scope of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

A preferred embodiment of the present invention is described below with reference to the

accompanying drawings, in which:

Figure la is a simplified block diagram illustrating a drilling rig mud pump drive

according to a preferred embodiment of the invention;

Figures 1b and lc¢ are simplified block diagrams illustrating in a front view and a cross-
sectional view, respectively, an electric generator with modulating electric motor or
generators of the rig mud pump drive according to the preferred embodiment of the

invention;
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Figure 2 is a simplified block diagram illustrating a power management system according

to a preferred embodiment of the invention; and

Figure 3 is a simplified block diagram illustrating five different modes of power provided

to the mud pump using the power management system according to the preferred

embodiment of the invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Unless defined otherwise, all technical and scientific terms used herein have the same meaning
as commonly understood by one of ordinary skill in the art to which the invention belongs.
Although any methods and materials similar or equivalent to those described herein can be used
in the practice or testing of the present invention, the preferred methods and materials are now

described.

Referring to Figures 1a to Ic, a rig mud pump drive 100 according to a preferred embodiment of
the invention is provided. Input power drive shaft 102 connccted to an ICE such as, for example,
a high-powered diesel engine (not shown) for receiving mechanical input power therefrom.
Output power drive shaft 104 is connected via, for example, a shave and belt drive to a rig mud

pump for providing mechanical output power thereto. The input power drive shaft 102 and the
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output power drive shaft 104 is connected via a mechanical drive train 103. Any number of
different types of connections or transmission arrangements can be understood by those skilled
in the art for the link of the generator 106 to the drivetrain 103 — this could include a
transmission, gearbox, clutch, belt drive or any number of other types of connections or
transmission arrangements which will be understood to those skilled in the art and are all

contemplated within the scope of the present invention.

The number of modulating electric motor or generators 112 is not limited to 5 as illustrated, but
may be varied between | and any number with a more substantial number of modulating electric
motor or generators 112 providing more flexibility in operating the rig mud pump drive 100 at
the expense of higher complexity and cost. The modulating electric motor or generators 112 are
of conventional technology. For example, regular AC asynchronous electric motors can usually
be employed as electric generators without any internal modifications. The electric generator 106
and the modulating clectric motor or gencrators 112 are electrically connected to the electrical

power system of the rig via electric connections 108 and 114, respectively.

The rig mud pump drive 100 also comprises a mechanism 116 for separating the ICE from the
drive train 110. For example, the rig mud pump drive 100 for driving a mud pump using an ICE
comprises an clectric generator 106 and five modulating electric motor or gcnerators 112 as
shown. Preferably, the modulating electric motor or generators 112 are designed to provide
sufficient mechanical power for driving the mud pump in order to keep the rig mud pump drive

100 in a state of readiness while the ICE driving the mud pump is shut ofT.
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Referring to Figure 2, a power management system 200 according to a preferred embodiment of
the invention is provided. The mud pump (not shown) is mechanically 220 driven by ICE 10 via
sheave 12 connected to the mud pump drive 100. The power management system 200 comprises
a processor 202 such as, for example, a conventional off-the-shelf Field-Programmable Gate
Array (FPGA), connected to a control communications network 224, 226. For example, the
processor 202 and the control communications network 224, 226 are implemented as a
conventional Controller Area Network (CAN) bus with the processor 202 forming ‘Master

Control’ communicating with, for example, control nodes 204, 206, 208, and 210.

Mud pump drive control node 204 is connected to ICE 10 for driving a mud pump of the drilling
rig via shave 12; modulating electric motor or generators 112; an electric power storage device
20 of the rig. Generator control node 18 is connected to the electric generator 106, the electric
power storage dcvice 20; rig power bus 18 (the rig power bus 18 being any electric power
consumption of the rig other than draw-works 14 and the modulating electric motor or generators
112 connected to the electric supply network of the rig); and the mud pump drive control node
204. Draw-works control node 206 is connected to the electric power storage device 20; and
draw-works 14 of the rig. Generator set control node 208 is connected to the electric power

storage device 20; electric generator set 16 of the rig, and the rig power bus 18.

Electric power transmission lines 222 connect the electric generator 106 and the modulating

electric motor or generators 112 via control nodes 204 and 210 to the electric power storage
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device 20 and the rig power bus 18, as well as the draw-works 14 and the electric generator set
16 via control nodes 206 and 208 to the electric power storage device 20 and the rig power bus
18. The clectric power is converted where necessary from AC to DC, for example, for battery or
load sensing system storage, using conventional rectifiers and from DC to AC using

conventional inverters.

The processor 202 controls operation of the ICE 10, the electric generator set 16, the electric
generator 106, and the modulating electric motor or generators 112 in dependence upon the
power consumption of the mud pump ( sheave 12), the draw-works 14, and the rig power bus 18

such that the ICE 10 is operated within its efficient operating range.

Figurc 3 illustrates five modes of opcration of the power management system 200. In mode, 1,
the electric generator 106, and the modulating electric motor or generators 112 produce electric
power 234 for storage or use when there is no mechanical power requirement from the pump. In
mode 11, the electric generator 106, and the modulating electric motor or generators 112 produce
electric power 234 for storage in the electric power storage device 20 or use in other loads on site
when the mechanical power consumption 232 of the mud pump is less than the power 230
produced by the ICE 10 when operated in its efficient range P1. In mode I11, the system uses the
ICE to produce only mechanical power to the pump, and the electric generator and modulating
motor are used just for speed variation. In mode IV, the modulating electric motor or generators
112 produce mechanical power 236 to assist the ICE when the mechanical power consumption

232 of the mud pump (for example, peak power) is higher than the energy 230 produced by the
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ICE 10 when operated in its efficient range P1. In mode V, the modulating electric motor or
generators 112 produce mechanical power 238 for driving the mud pump while the ICE 10 is

shut off.

The five modes of operation of the power management system 200 provide substantial efficiency

increase and emissions reduction by:

Mode I: operating the ICE 10 in its efficient range and providing electric power to the
electric supply network of the rig (which also substantially prevents the use of ‘Force
Regen’ processes) and reduces the need for running additionally dedicated Genset

engines onsite;

Mode 1I: operating the ICE 10 in its efficient range and providing excess as electric
power to the electric supply network of the rig (which also substantially prevents the use
of ‘Force Regen’ processes) and reduces the need for running additionally dedicated

Genset engines onsite;

Mode I1I: enabling maximum power transfer efficiency by utilizing mechanic power

transfer from ICE to Pump dircctly;

Mode IV: enabling employment of a smaller ICE 10 than needed to provide peak power

to the mud pump by importing electrical power as required to add power to the drivetrain;
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and,

Mode 1V: shutting the ICE 10 off, reducing run-time of the ICE which has the additional
advantages of increasing the overall lifetime and decreasing the maintenance of the ICE

10, also leaving the unit in the state of readiness as dictated by the application.

It will be apparent to those of skill in the art that by routine modification the present invention
can be optimized for use in a wide range of conditions and application. It will also be evident to
those of skill in the art that there are various ways and designs with which to produce the
apparatus and methods of the present invention. The illustrated embodiments are therefore not
intended to limit the scope of the invention, but to provide examples of the device and method to

enable those of skill in the art to appreciate the inventive concept.

Those skilled in the art will recognize that many more modifications besides those already
described are possible without departing from the inventive concepts herein. The inventive
subject matter, therefore, is not to be restricted except in the scope of the appended claims.
Moreover, in interpreting both the specification and the claims, all terms should be understood in
the broadest possible manner consistent with the context. In particular, the words "comprises"
and "comprising" should be construcd as referring to clements, components, or steps in a non-
exclusive manner, indicating that the referenced elements, components, or steps may be present,
or utilized, or combined with other features, components, or actions that are not expressly

referenced.
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We claim:

1. A power management system for use on a drilling rig or frac rig comprising at least one
power-consuming component, at least one electric power storage device, at least one
internal combustion engine and an electric generator set providing power to a rig power

bus, said system comprising:

a. a processor; and

b. a control communications network connected to the processor, the control

communications network comprising:

i. a generator set control node operatively connected to control the at least
one electric power storage device, the electric generator set and the at least

one internal combustion engine; and

ii. at least one component control node operatively connected to control
power supply to a power-consuming component of the rig from at least

one power generating or storage component of the rig;

wherein the processor controls operation of the internal combustion engine, the electric
generator set and the electric power storage device in dependence upon power
consumption of the at least one power-consuming component and the rig power bus, such

that the internal combustion engine is operated within its efficient operating range while
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providing necessary power to the components of the rig requiring same.

2. The power management system of Claim | wherein the rig is a pre-existing rig with a
conventional power system, and the electric generator set and the electric power storage
device are components added to the rig along with the power management system to

enable adaptive power management of a pre-existing rig and drive train.

3. The power management system of claim | wherein the af least one component control
node comprises a mud pump drive control node operatively connected to a mud pump of
the rig driven by the internal combustion engine, an electric motor or generator
interposed between the internal combustion engine and the mud pump, and an electric

power storage device.

4. The power management system of claim 3 wherein the electric motor or generator
comprises an electric generator and at least one modulating electric motor or generator,
wherein the mud pump drive control node is connected to the at least one modulating
electric motor or generator and a generator control node connected to the electric

generator, the electric power storage device, and the rig power bus.
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5. The power management system of claim | wherein the at least component control node
comprises a draw-works control node connected to the electric power storage device and

draw-works of the rig.

5
6. An adaptively powered drilling rig or frac rig, comprising:
a. at least one power-consuming component;
10
b. at least one electric power storage device;
c. at least one internal combustion engine connected to an electric generator set
providing power to a rig power bus; and
15
d. a power management system comprising:
i. a processor; and
20 ii. a control communications network connected to the processor, the control

communications network comprising:

. a generator set control node operatively connected to control the at

least one electric power storage device, the electric generator set
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and the at least one internal combustion engine; and

2. at least one component control node operatively connected to
control power supply to a power-consuming component of the rig
from at least one power generating or storage component of the

rig;

whercin during operation of the rig the processor controls operation of the internal
combustion engine, the electric generator set and the electric power storage device in
dependence upon power consumption of the at least one power-consuming component
and the rig power bus, such that the internal combustion engine is operated within its
efficient operating range while providing necessary power to the components of the rig

requiring same.

7. The adaptively powered rig of Claim 6 further comprising a mud pump driven by the
internal combustion engine, wherein the at least one component control node comprises a
mud pump drive contro! node operatively connected to the mud pump, an electric motor
or generator interposed between the internal combustion engine and the mud pump, and

an electric power storage device.

8. The adaptively powered rig of Claim 7 wherein the clectric motor or generator compriscs
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an electric generator and at least one modulating electric motor or generator, wherein the
mud pump drive control node is connected to the at least one modulating electric motor
or generator and a generator control node connected to the electric generator, the electric

power storage device, and the rig power bus.

9. The adaptively powered rig of Claim 6 wherein at least one power-consuming component
of the rig is draw-works, and wherein the at least component control node comprises a
draw-works control node connected to the electric power storage device and the draw-

works.

10. A mud pump drive for use on a drilling rig or a frac rig comprising:

a. an input power drive shaft adapted for being connected to an internal combustion

engine for receiving mechanical input power therefrom;

b. an output power drive shaft adapted for being connected to amud pump on the rig

for providing mechanical output power thereto;

¢. amechanical drive train interposed between the input power drive shaft and the

output power drive shaft and mechanically connected thereto;
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d. an electric generator mechanically connected to the mechanical drive train; and

e. at least one modulating electric motor or generator mechanically connected to the

5 mechanical drive train.

1'1. The mud pump drive of claim 10 wherein the at least one modulating electric motor or
generator is capable of providing sufficient mechanical power for driving the mud pump.

10

12. A mcthod for managing power supply on a drilling rig or frac rig, said method

comprising:

15 a. providing a processor connected via a control communications network to an
internal combustion engine for driving a mud pump of the rig, an electric motor or
generator interposed between the internal combustion engine and the mud pump,
an electric generator set of the drilling rig, rig power bus and at least one power-
consuming component of the rig; and

20

b. during operation of the rig, controlling operation of the internal combustion

engine, the electric generator set and the electric motor or generator in
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dependence upon power consumption of the power-consuming components of the
rig and the rig power bus such that the internal combustion engine for driving the

mud pump is operated within its efficient operating range.

13. The method of Claim 12 wherein the equipment further comprises an electric power

storage device connected to the network.

14. The method of claim 13 wherein the electric motor or generator produces electric power
for storage in the electric power storage device when the mechanical power consumption
of the mud pump is less than the power produced by the internal combustion engine when

operated in its efficient range.

15. The method of claim 12 wherein the electric motor or generator produces mechanical
power when the mechanical power consumption of the mud pump is greater than the

power produced by the internal combustion engine when operated in its efficient range.

16. The method of claim 12 wherein the electric motor or generator produces mechanical

power for driving the mud pump and wherein the internal combustion engine is shut off.
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17. The method of claim 15 wherein the internal combustion engine is shut off when the
power consumption of the mud pump is less than the power produced by the internal

combustion engine when operated in its efficient range.
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Group A: claims 1-9, 12-17; power management of interacting oil rig components.

Group B:  claims 10-11; a rig mud pump drive.

I

As all required additional search [ees were timely paid by the applicant, this international search report covers all searchable claims.

S
g

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

3. ™ Asonlysomc of the requircd additional scarch fecs were timely paid by the applicant, this intcrnational scarch report covers only thosc
claims for which fees were paid, specifically claim Nos.:

4. I 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 claim Nos.:

Remark on Protest [ 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.

Il No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first shect (2)) (January 2015) Pagc 2 of 4
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Doc code: IDS

Dec description: Information Disclosure Statement (IDS) Filed

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.

PTO/SB/08a (02-18)
Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Cffice; U.S. DEPFARTMENT OF COMMERCE

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

Application Number

16598014

Filing Date

2019-10-09

First Named Inventor

Jared OEHRING

Art Unit

3746

Examiner Name

Christopher S. BOBISH

Aftorney Docket Number

047158.100048

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 0506333 B2 P016-11-29 Castillo et al.
2 3878884 1975-04-22 Raleigh
3 0062545 B2 P015-06-23 Roberts et al.
4 H439066 1995-08-08 Gipson
5 10221639 B2 P019-03-05 Romer et al.
6 10408030 B2 P019-09-10 Dehring et al.
7 10408031 B2 P019-09-10 Dehring et al.
8 F985750 B1 P006-01-10 Vicknair et al.
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

Application Number 16598014
Filing Date 2019-10-09
First Named Inventor | Jared OEHRING
Art Unit 3746

Examiner Name

Christopher S. BOBISH

Aftorney Docket Number

047158.100048

10740730

B2

P020-08-11

Pltamirano et al.

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
e Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document ,
Figures Appear

1 20160326853 A1 P016-11-10 Fred et al.

2 20190249527 A1 P019-08-15 Kraynek

3 0170082033 A1 P017-03-23 MWu et al.

4 0170370639 A1 P017-12-28 Barden et al.

5 0180312738 A1 P018-11-01 Rutsch et al.

6 20180181830 A1 P018-06-28 | aharuka et al.

7 20170212535 A1 PO17-07-27 Shelman et al.

8 20180298731 A1 P018-10-18 Bishop
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

Application Number 16598014
Filing Date 2019-10-09
First Named Inventor | Jared OEHRING
Art Unit 3746

Examiner Name

Christopher S. BOBISH

Aftorney Docket Number

047158.100048

9 20110110793 A1 P011-05-11 | eugemors et al.
10 00190154020 A1 P019-05-23 Glass

11 0080277120 A1 P008-11-13 Hickie

12 0180090914 A1 P018-03-29 Uohnson et al.

13 (0180259080 A1 P018-09-13 Pale et al.

14 00180284817 A1 P018-10-04 Cook et al.

15 (0130284455 A1 P013-10-31 Kajaria et al.

16 0180266217 A1 P018-09-18 FFunkhauser 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 Code2j Code?| Date PR Passages or Relevant
Document ;
Figures Appear
1 |po18o4d307 o A1 | 20180308 |[VOution WellServices,
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

Application Number

16598014

Filing Date

2019-10-09

First Named Inventor

Jared OEHRING

Art Unit

3746

Examiner Name

Christopher S. BOBISH

Aftorney Docket Number

047158.100048

2 018213925

Wwo

A1

2018-11-29

Rouse Industries Inc.

3 104196613

CN

2014-12-10

5J PETROLEUM
MACHINERY CO LTD

English-language
abstract

If you wish to add additional Foreign Patent Document citation information please click the Add button

Add

NON-PATENT LITERATURE DOCUMENTS

Remove

Examiner| Cite
Initials* | No

Include name of the author {in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s),
publisher, city and/or country where published.

Ts

Moirris et al., 62/526,869; Hydration-Blender Transport and Electric Power Distribution for Fracturing Operation; 28
June 2018; USPTO; see entire document

2 Final Office Action mailed February 4, 2021 in US 16/597,014

3 International Search Report and Written Opinion mailed February 4, 2021 in PCT/US20/59834

4 International Search Report and Written Opinion mailed February 2, 2021 in PCT/US20/58906

5 International Search Report and Written Opinion mailed February 3, 2021 in PCT/US20/58899

6 Non-Final Office Action mailed January 29, 2021 in US 16/564,185

7 Final Office Action mailed January 21, 2021 in US 16/458,696
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Application Number 16598014

Filing Date 2019-10-09
INFORMATION DISCLOSURE First Named Inventor | Jared OEHRING
STATEMENT BY APPLICANT At Uni
.. nit 3746
( Not for submission under 37 CFR 1.9%)
Examiner Name Christopher S. BOBISH

Aftorney Docket Number 047158.100048

8 Final Office Action mailed January 11, 2021 in US 16/404,283

9 Non-Final Office Action mailed January 4, 2021 in US 16/522,043

10 |International Search Report and Written Opinion mailed December 14, 2020 in PCT/US2020/53980

If you wish to add additional non-patent literature document citation information please click the Add button| Add

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 901.04. 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.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible.  Applicant is to place a check mark here if
English language translation is attached.
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Application Number 16598014

Filing Date 2019-10-09
INFORMATION DISCLOSURE First Named Inventor | Jared OEHRING
STATEMENT BY APPLICANT At Uni
.. nit 3746
( Not for submission under 37 CFR 1.9%)
Examiner Name Christopher S. BOBISH

Aftorney Docket Number 047158.100048

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
X 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).

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

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 [Taylor P. Evans/ Date (YYYY-MM-DD) 2021-03-08

Name/Print Taylor P. Evans Registration Number 60506

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.5.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/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.5.C. 552) and the Privacy Act (5 U.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 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 1874, 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.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.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.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 violation of law or regulation.
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PCTIUS2020/059834 04.02.2021

PATENT COOPERATION TREATY

From the INTERMATIONAL SEARCHING AUTHORITY

o TAVLOR P EVANS P@T

THOGAN LOVELLS US LLP
809 MAIN STREET, SUITE 4200
HOUSTON, TX 77002 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

{dlayimonity/veci) 84 FEB 2008

Applicant’s or agent’s file reference
047 158.600068

intemational application No. intermationat filing date

POTIUS 20/59834 {daylmonithyear) 10 November 2020 (10.11.2020)

Applivant 1.8, WELL SERVICES, LLC

FOR FURTHERACTION  See paragraphs | and 4 below

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, 1o amend the claims of the international apptication {see Rule 46):

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

How?  Directly to the International Bureau preferably through ePCT, or on paper {0
The [nternational Bureau of WIFQ, 34, chemin des Colombeties, 1211 Geneva 20, Switzerland

For move detailed instructions, see the PCT Appiicant s Guide, International Phase, paragraphs 9.004 ~ 9.011.

E::} The applicant is hereby notificd that no international search report will be established and that the declaration under
Article § T{2)a} to that effect and the writien opinton of the International Searching Authority are transmitted herswith.

;\3

3. m With regard to any protest against payment of {an) additional fee{s) under Rule 40.2, the applicant is notified that
B the protest topether with the decision theseon has heen transmitted to the International Burean together with any request
i forward the lexts of both the protest and the decision thereon to the designated Offices.
ne decision has been made vet on the protest; the applicant will be notified a5 soon as a decision is made.

4. Reminders
The applicant may submit comments on an informasi basis on the writien opinion of the International Scarching Authorify 1o
the Internatinnal Bureay. 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 intemational preliminary examination repont has
been o s to be established. -
Shortly afier the expiration of 18 months from the priority date, the internutional application will be published by the
International Bureaw. 1fthe applicant wishes to avoid ar postpone publication, a notice of withdrawal of the international application,
or of the priosity claim, must reach the International Bureau before the completion of the technical praparations for international
publication (Rules 50bis. 1 and Q0his 3},
Within 19 menths from the priority date, bui 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 3¢ months from the priority
date {in some Offices even later); otherwise, the applicant must, within 28 months from the priority date, perform the prescribed
acts for entry inte the national phase before those designated Offices. In respect of other designated Otfices, the time imit of
30 months (or later) will apply even if no demand is filed within 19 months. For details about the appticable time limits, Office
by Dffice, see www.wipe.int/pet/enftexts/iiime_limits.hunl and the PCT Applicant s Guide, National Chapters.
Within 22 months from the priority date, the applicant may request that a supplementary international seareh be carvied out
by a different International Searching Authority that offers this service (Rule 45545, 1). The procedurs for requesting supplementary
international search is described in the PCT dpplicant s Guide, International Phase, paragraphs 8.006-8.032.

Name and mailing address of the ISA/US Authorized officer

Mall Stop PCT, Attn IBAJUS
Commissioner for Paternts Lee Ysung
2.0, Box 1430, Alexandriz, Virginia 22313-1460

Facsimile No. §71-273-8300 Telephone No. PLT Helpdesk: 571-272-4300

Form PCT/ISA/220 (revised January 2020)
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PCT/US2020/059834 04.02.2021

PATENT COOPERATION TREATY

PCT

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

applicant’s or agent’s file reference FOR FURTHER ACTION
047158.500069 see Form PCT/AISALG as well as, where applicable, item 5 below.
International application No. intemational filing date (day/menth/vear) {Earligst) Priovity Date (day/meonthivear)
PCTIUS 20/59834 10 Novemnber 2020 (10.11.2024) 18 Novembper 2018 {18.11.2018)

Applicant

LS WELL SERVICES, LLC

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

This indernational search report conststs of a total of ﬁ_, sheets.

[:} 1t is also accompanied by a copy of each prior ant document cited in this report.

1. Basis of the report
a. With regurd to the language, the internationsl scarch was sarried out on the basis of!
the internationul application in the language in which it was filed.

a transiation of the international application into which is the {anguage of
a transiation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)}.

b Q 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. i‘_:j With regard in any nucleotide and/or amino acig sequence disclosed in the international application, see Box No. L.

2. E} Certatn chaims were found unsearchable (see Box No. 1)
3. [__—_} Usnity of invention is incking (see Box No. {1i).

4, With regard o the title,
the text is approved as submitted by the applicant,

D the text has been establishod by this Authonty to read as follows:

[

With regard {o the abstract,
}z‘ the text is approved as submitted by the applicant.

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.

&, With regard {o the drawiangs,
a.  the figure of the drawings to be published with the abstract is Figure No. !
iX} as suggested by the applicant.
i:j as selected by this Authority, because this figure better characierizes the invention.

b. E:j none of the figures is to be published with the abstract.

Form POT/ISAZ10 (first sheety (July 2019)
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POTIUS2020/059834 04.02.2021

INTERNATIONAL SEARCH REPORT International application No.

PCTIUS 20/58834

A, CLASSIFICATION OF SUBIECT MATTER
PC -~ E218B 43/26 (2021.01)

CPC - E21B 43/28

ccording to Intemational Patent Classification (IPC) or o both national classification and 1PC

B. FIELDS SEARCHED

Minimum documentation searched {classification system followed by classification symbols)
Ses Search History document

Dacumentation searched other than minimum documentation to the extent that such documents are included in the fislds searched
Hed NSAPCH HISIOR aocUMant

Electronic dats base consuited 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 Mo,

Y US 2014/0280768 A1 (I'TS International Services, LLC) 2 Ootober 2014 (02.10.2014) Entire 1-18
document especially para [0025)-{0031] and figs. 1A-3

Y US 2018/0298731 A1 (MGB Qilfield Solutions, L.L.C.} 18 Qctober 2018 {18.10.2018) Entire 118
document especiatly para [0072}-[0083] and fig. 1

Y US 201440277772 At (Schiumberger Technology Corporation) 18 September 2014 4
{18.08.2014} Entire document especially para {0034], {0048] and figs. 1-7

Y US 2018/0259080 At (Dale et all} 13 September 2018 (13.08.2018} Entire document aspecially i 5, 10
para [0044}-{0045], {0074]-{0075] and fig. 1

Y US 2018/0284817 A1 {(FMC Technologies, inc.} 4 October 2018 (04.10.2018) Entire document 16,7, ¢
especially para [0017], {0028}, [0628], [0031], [0043] and figs. 2-5

A US 2013/0284455 A1 {GE Qi & Gas Prassure Control LP) 31 Cotober 2013 (31.10.2013) Entirs | 1-15
document

A LIS 2018/0266217 A1 {Halliburton Energy Services, inc) 20 September 2018 (20.08.2018) 118

Entire documeant

A US 2016/0102537 A1 (Schlumberger Technology Corporation} 14 April 2018 (14.04.20186) 1-18
Entirg documeant

E} Further documents are listed in the continuation of Box C. E i See patent family annex.

*  Special sategories of cited documents: “T jater document published sfler the internationat filing date or pricrity

“A”  decument defining the general state of the art which is not considered date and not in conflict with the an“‘?a“O“ but cited to understand
to be of particular relevance the principle or theory underlying the invention

“”  document cited by the applicant in the international application “X"  document of particutar relevance; the claimed invention cannot be
“E”  earlier application or patent but published on or after the international considered novel or cannet be considered to invadve an inventive step
filing date ¥ when the document is taken alone

L document which may throw doubts on priesity claim(s) or which “Y” document of particular relevance; the claimed invention cannot
is cited to estabtish the publication date of another citation or other be considered to invelve an inventive step when the document is
special reason {as specified) combined with one or more other such documents, such combination

“0 decumentreferring toan oral disclosure, use, exhibition orother means being obvious to a person skilled in the art
“p document published prior to the international filing date butlater than “&”  document member of the same patent family
the prionty date claimed

Date of the actual completion of the intermational search Date of maiting of the international search report

04 FEB AT

4 January 2021 {04.01.2021)

Name and mailing address of the ISA/US Authorized officer )

Mail Stop PCT, Atin: ISAUS, Commissioner for Patents Les Young

PO, Box 1450, Alexandnia, Virginia 22313-1480

Facsimile Mo, 571-273-8300 Telephione Mo, PCT Helpdesk: 571-272-4300

Form PCT/ISA/210 {second sheet) (July 2018)
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PCT/US2020/059834 04.02.2021

PATENT COOPERATION TREATY

From the
INTERNATIONAL SCARCIHUING AUTHORITY

To: TAYLOR P. EVANE PQT

HOGAN LOVELLS US LLP

608 MAIN STREET, SUITE 4200
HOUSTON, TX 77002 WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

{PCT Rule 434is.1)

Date of mailing

(da_;r/’mgmh/year} ﬁ é ?ES Zﬁz%

Applicant’s or agent’s fils reference FOR FURTHER ACTION

(47158 800069 ) See paragraph 2 below

International application No. International filing date {dyvimenthyvear) Priovity date fday/monthyyear)

PCT/US 20/50834 10 November 2020 (10.11.2020) 18 November 2019 (18.11.2019)

International Matont Classification (IPC) o both iativnal classification and {PC
P - E21B 43/28 (2021.01)
CRPE - E21B 43426

Applicant {J 8. WELL SERVICES, LLO

1. This opinion conlaing indications relating to the followiny ilvms:

Box No. § Basis of the opinton

Box Mo. 11 Priorty

Box No. 111 Mon-sstablishment of opinion with regard to novelty, inventive step and industrial applicability
Box Mo. IV Lack of unity of invention

Box No. vV Reasoned statement under Rule 4355, 1{a){{) with regard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement

Box No. VI Certain documents cited

Box Mo, Vi Certain defects in the international application

00 RUODUK

Box No. VI Certain observations on the international application

2. FURTHERACTION

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
Intermational 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, 15is{h) that written
opinions of this International Searching Authority will not be so considered.

1f this opinion is, as provided above, sonsidered te 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
PCTASAI22G or before the expiration of 22 months from the priority date, whichever expires later.

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

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

pazit Stop PCT, Atin ISAUS {.ee Young
Commissicner for Patents P “ )

P.O. Box 1450, Alexandsia, Virginia 323131480 4 January 2021 (64'01 =021 ) PCY Relp Desk

Facsimile No. 574-273-8300 Telephone Mo, 571.272-4300

Form PCTASAMR3T (cover sheet) (tevised Janumy 2019}
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PCTIUS2020/058834 04.02.2021

WRITTEN OPINION OF THE international application No.
INTERNATIONAL SEARCHING AUTHORITY POTIUS 20/58834
Box No. § Rasis of this opinion

f. With regard to the language, this opinion has been established on the basis of:
m the international application in the language in which it was filed.

['_'j a transtation of the international application into which is the fanguage of a transiation
furnished for the purposes of international search (Rules 12.3(a} and 23. 1{b)}.

2 E E This opinion has been established taking into account the rectification of an obvious mistake authorized By or notified to
thig Authority under Rule 91 {Rule 43bis. {{b)}.

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

8, E forming part of the international appiisation as filed:
E:j in the form of an Annex C/ST.25 text file.
E:j on paper o in the form of an image file.

b. m furnished together with the international application under PCT Rule §3ser.1{a) for the purposes of international
search only in the form of an Annex C/ST.25 text file.

c. m furnished subsequent to the international filing date for the purposes of international search ondy:
m in the form of an Annex /ST.25 text file (Rule 13ter. 1{(a)}.

m on paper of in the form of an image file (Rule 13ser. 1{b) and Administrative Instructions, Section 713).

4. i E 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 apphication as filed, as appropriate, were furnished.

5. Additional comments:
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Box Ne, ¥V Reasoned statement under Ruie 4355 1{w)(i) with regard (o novelty, inventive step and industrinl apphcabsi!tv
citations and explanstions supporiisg such statement

1. Statement

Novelty (N} Claims 115 YES
Claims None NG

Inventive step (15} Clasms Nane YES
Claims 1-18 NO

Industrial applicability (JA} Claims 1-15 YES
Claims None NG

2. Citations and explanations:

Claims -3, 8 and 11-15 lack an inventive step under PCT Articls 33(3) as being obvious over US 2014/0280768 A1 to FTS International
Services, LLC (hareinafter 'FTE'} in view of US 2018/0208731 A1 lo MGB Qilfisld Solutions, L .1.C. (herainalter MGE')

Regarding Claim 1, FTS teaches a hydraulic fracturing vaive control system (See figs. 1A-3; para [0025]) comprising:

an electric powered, piunger hydraulic fracturing pump {102 - "pumps®, fig. 14 para [0029] - powered by slectric meotor);

a manifold (104 - "manifold”, fig. 1A} coupled to the hydraulic fracturing pump (See fig. 1A para {0025], [GG33});

2 vaive (108 - "isolation valves”, fig., 1A} associated with the manifold (See fig. 1A; para [D028]), the valve baing opsrable 1o move
be‘Meen an open position, a closed position, and a plurality of intermediate positions (para {00271, {D038] - “open”, “closed”, “intermadiate
position™, valves 108 are operable to move between the open position, the closad position ang will move into a number of intermediats
positons during a transition from opean to closed);

a valve actuator {122 - "actuation means®, fig. 18; para [0026]), coupled 1o the valve (See fig. 18), the valve actuator being an slectric
actugtor {para {0026}-{0027], {0030]} that is ramotely controliabla in response to one or more operational aspects of the hydraulic fracturing
purmp {para [0025], [0031]; See fig. 1C); dm.

a conwrol interface (116 - "contral panet”, fig. 1C; para {0031]), the control interface forming at feast a portion of a control system {114 -
“reater truck”, fig. 1A, 10), the control -.\lwtace being aocessible from a tocation remots from the hydraulic fracturing pump and outside of
a zone of pressure formed by the hydraulic fracturing pump during operation {See fig. 14; para [D025], [0031]) but doas not specifically
teach wherein the hydrsulic fracturing pump Is a multi-plunger hydrautic fracturing pump.

Further, MGB teaches a hydraulic fracturing vaive control system (See fig. 1; para {0072 -{007 30 wmpnsmg an slectric powsared, multi-
plunger hydrautic fracturing pump (12 - “frac pumps”, fig. 1; "triplex or gquintuplex pumps"; para [0075] - "electric™). Accordingly, it would
have been obvious to one of ordinary skill in the art 1o have the pump of FTS be a multi-plunger pump like that of MGE in order 1o increass
the capacity of the pumps.

Regarding Clsim 2, the modified FTS teaches the hydraulic fracturing valve control system of ciaim 1, further comprising: an interconnect
box (120 - "imit switch®, fig. 18; para [0027]) configured to receive a control signat from the control intsrface and to relay the control signal
to the hydraulic fracturing pump {intended use; the limi switch 120 is in communication with the pump 102 and truck 114 and is capable of
relaying a signal in sither direction}.

Regarding Claim 3, the modifiad FT8 teaches the hydraulic fracturing valve control system of claim 2, wherein the interconnect box {120 -
"kt switch”, fiy. 1B) is arranged at 3 data van or the manifold {(See figs. 14 and 1C; switch 120 is at vaive 108 which is at the manifold
1045,

Regarding Claim 8, the modified FTS teachss the hydraulic fracturing vaive control system of claim 1. but does not specifically teach
whersin operational powsr for the valve actuator is pravided via the hydraulic fracturing pump. Further, MGB teaches a3 hydrauizc fracturing
valve controf system (See fig. 1; para {007 210073)) wherein cperation power for a valve actuator {para [0078] - "actuator®) is provided via
8 hydraulic fracturing pump (para [0074] - actuator receives powsr from motor of pneumatic source allixed to vaive 103 which is 3 part of
frac pumps 105). Accordingly, it would have been obvious to one of ordinary skill in the art {o have ths powsr for the valve actuator 1o be
provided from the hydraclic fracturing pump in order o reducs the complexity of the welisite layout by reducing the number of cables.

S-Continied in Supplemental Box.®
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in case the space in any of the preceding buxes is not sufficient.
Continuation of!
-“-Suppiemental Box - Box V.2 - Citations and Explanations-*-

Regarding Claim 11, FT8 teaches a hydrauiic fraciuring valve control system {See figs. 1A-3; para [0025]) comprising:

a plurality of slectric powered, plunger hydraulic fracturing pumps {102 - "pumps®, fig. 14 para [0029] - powered by electric motor);

a manifold (104 - "manifold”, fig. 1A} coupied 1o the plurality of hydraulic fracturing pumps (See fig. 1A; para [B025], [D033]);

a plurality of vaives (108 - “isolation valves®, fig., 1A) associated with tha manifold (See fg. 1A; para 00251). each valve of the plurality of
valves being opsrable 1o move betwsen an opan position, 2 closed position, and 8 plurality of intermediate positions {para [0027], [0038] -
“opsn®, "closed”, "intermediate position”; valves 108 are aperable to move between the opan position, the closed position and will move
inte a number of intermadiate positions during a transition from open to closeds;

a plurality of valve actuators (122 - “actuation means”, fig. 18; para [00286]}, coupied to respactive vaives of the plurality of valves (Ses fig.
18), sach of the valve actuators being electric actuators {para [R0261-§0027], {0030} configursd to be remotely controliable in response to
one or morg operational aspects of at leas! one hydraulic fracturing pump of the plurslity of hydraulic fracturing pumps {para [0025], {0031}
See fig. 1C) and

« control intarface (116 - "control panel®, fig. 1C; para {031}, the control interface forming at least & portion of a control system (114 -
"treater truck”, fig. 14, 1C), the control interface being accessible from a location remote from the pluratity of hydraulic fracturing pumps
and outside of a zons of pressure formed by the plurality of hydraulic fracturing pumps during operation {See fig. 1A; para [0025}, [DU31])
hut doas not specifically teach whergin the fracturing pu mps are mulli-plunger pumps.

Further, MGB teaches a hydraulic fraciuring valve control system (Ses fig. 1; para [0072]-/0073)) comprising an slectric powered, muti-
plunger hydraulic fracturing pump (12 - "frac pumps”, fig. 1, "triplex or quintupisx pumps™; para [BO75] - "electric”). Accordingly, it would
hava been cbvious to one of srdinary skill in the art to have the pump of FT8 be a multi-plunger pump like that of MGS in order to intrease
the capacity of the pumps.

Regarding Claim 12, the modified FTS teaches the hydraulic fracturing valve control systern of claim 11, and FT3 further teaches wherein
each hydraulic fracturing pump of the plurality of hydraulic fracturing pumps (102 - "pumps®, fig. 1A} is associsted with a single respective
valve acluator of the plurality of valve actuators {See figs. 1A-B; see how sach pumg 102 bas a valve 108 and sach valve 108 has an

actuator 122), the respective hydraulic fracturing pump relaying a conyol signai to the single respective valve actuator {See fig. 1A, para
[0027}-400243).

Ragarding Claim 13, the modified FTS teaches the hydraulic fracturing valve control system of claim 11, and FTS further teachas wherein
a first hydrautic fracturing pump of the plurality of hydrauiic fracturing pumps {See fig. 1A; See pump 102 on lower right of figure) is
coupled {0 the contral interface via a first connection (See fig. 1A; see connegction cord that extends from lower right pump 102, around
wellhead 112 and connects to truck 114} and the fiest hydraulic fracturing pump of the plurality of hydraulic fracturing pumps {See fig. 14;
See pump 102 on lower right of figure} is coupled to a first valve actuator (See figs. 1A-B; see top of iswar right valvs 108 that has
actuating means 122 on top) of the plurality of valve actuators via a second connection (Ses fig. 2; sae connection {ube that connects
fower right pumn 102 to lower right valve 108 and thus to actuator 122), different from the first connection (See fig. 1AL

Regarding Claim 14, the modified FTS teaches the hydraulic fracturing valve control system of claim 11, and FTS further teaches the
system furthgr comprising: an interconnect box {120 - "limit switch®, fig. 1B} configurad 1o transimit a control signat from the control
intarface 10 at least one hydrautic fracturing pump of the plurality of hydraulic fracturing pumps {intended use; the limit switch 120 isin
communication with the pump 102 and truck 114 and is capable of relaying a signal in either diraction), the interconnect box being
positionad at the manifold (See figs. 14 and 1C; switch 120 is at valve 108 which is at the manifoid 104).

Regarding Claim 158, the modified FTS teaches the hydraulic fracturing valve control system of clgim 11, but does not specifically teach
whers operational power fur sach valve acluator of the plurality of valve actuators is provided by a respective hydraulic fracturing pump of
the plurality of hydraulic fracturing pumps. Further, MGR teaches & hydraulic fracturing valve control system {See fg. 1: para {0072}
{0073]} wherain operation powasr for a valve actuator (para [0073] - "actuator’) is provided via 8 hydrauiic fraciuring pump {para [0079] -
actuator receives power from maetor or pneumatic source affixed © valve 103 which is a part of frac pumps 108}, Accardingly, it would have
been obvious to one of ordinary skili in the art o have the power for each respective vaive actuator 1o be provided from the respective
hydraulic fracturing pump in order to reduce the complaxity of the wellsite jayout by reducing the number of cables.

Claim 4 lacks an inventive step under PCT Article 33(3) as bsing cbvious over FTS in view of MGB in view of US 2014/0277772 At to
Schiumberger Technology Corporation (hereinafter 'Schiumberger')

Regarding Claim 4, the modified FTS teaches the hydraulic fracturing valve control system of claim 2, but does not specifically teach
wharein an Ethernel connection extends betweaen the interconnect box and the hydraulic fracturing pump. Further, Schlumberger teachas
& hydraulic fracturing valve control system (See figs. 1-7; para [0034]) comprising a connection (108 - “communications device”, fig. 7)
extending between an interconnect box {para [D048] - "switch"} and a hydraulic fracturing pump (30 - "pumps”, fig. 1}; wherein the
connaction is an athgrnet connsction {para [0048}]). Accordingly, it would have beern obvious to ong of ordinary skill in the art to use the
ethernet cannection taught by Schiumberger on the valve control system of FTS in order to ensure there is no interfersnce in the
communivation between the valve and the control system.

°

~S-Continuad in nexd Supplenanlal Box-o-
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Clairns S and 10 fack an inventive step under PCT Article 33(3) as being shvious over FTS in view of MGR in view of US 2015/0253080 A1
to Dale et al. {herainafter 'Dale’)

Regarding Claim 5, the modified FTS teaches the hydrautic fracturing valve control systemn of claim 1, but does not specifically teach the
system further comprising: an external power source, the exisrmal powar source providing operationatl power 1o the valve actuator in
fesponse o 3 contral signal from the control interface. Further, Dale teachss a hydraulic fracturing valve control system (Ses fig. 1; para
{0044]-{C045]) comprising an exteimal power source (para [00741-{0075] - "batteries”) providing operational power to & valvs actuator (30 -
“valve actuation assembly”, fig. 1) in response to a controt signal from a control interface {40 - “control system”, fig. 1; pars [0074]),
Accordingly, it would have been obvicus (o one of ordinary skill in the art 1o use the external power source of Dale on the valve actuator of
the modified FTS in order to provide backup power 1o the valves to aliow clasing in the event of main power loss.

Ragarding Ciaim 14, thé modhed + 1 3 teaches the hydraulic fracluring valve control system of claim 1, but does nat specifically teach the
system further comprising: a batlery backup electrivally coupled o the valve actuator, the battery backup providing operational energy 1o
the vaive astuator. Further, Dale teaches a hydraulic fracturing vaive control system {Sse fig. 1; para [0044]-[0045]) comprising an a
hattery backup (para {0074}-{0075] - "batteries") elecirically coupled to 2 valve actuator {30 - "valvs actuation assembly”, fig. 1) providing
operational energy o the valve astuator (para [0074]). Accordingly, it would have been obvious to one of ordinary skill int the ant 1o use the
external power source of Dale on the valve actuator of the maodified FTS in order 1o provide backup power 1o the valves to allow closing in
the svent of main power loss.

Clatmns 6. 7 and 8 lack an inventive step undsr PCT Article 33(3) as being obvious over TS in view of MGB in view of US 2018/0384817
Altg FMC Technologies, ino. (hereinafter 'FMCY

Regarding Claim §, the medifisd FTS teaches the hydraulic fracturing valve control system of claim 1, but does not specifically teach the
system further comprising: a vaive conirol distribution box, arranged at the manifold, configured 1o receive coniro! signals from the
hydraulic fracturing pump, the valve control distribution box relaying the control signals to the valve actuator. Further, FMO teaches a
hydraulic fracturing control valve system (See figs. 2-5; para [0017), {0029]) comprising a vaive control distribution box {204 - Yauxiliary
modutar skid”, fig. 2; para [0028]; See fig. 5}, arranged at & manifold (See fig. 2; arranged with the rest of frac manifold system 200},
configurad o receive control signals from a hydraulic fracturing pump (intended use: para [0038}, [D038]), the valve control distribution box
relaying the control signatls o a valve actuator {para [0031], [0043] - *actuators"). Accordingly, it would have besn obvisus 10 ong of
ordinary skill in the art to use the valve control distribution box as taught by FMC on the manifold of FTS in ordaer to ensure the appropriate
signat is distributed to the appropriate actuator of the valve control systam.

Regarding Claim 7, the modified FTS teaches the hydraulic fracturing valve control system of claim 1, but does not specifically teach the
system further comprising: 8 manifeld valve control systerm, the manifold valve contral system being communicatively coupled to the
controt interface and configured to receive control signals from the control interface, the manifold valve control system relaying the control
signals to the valve actuator. Further, FMC teaches a hydrautic fracturing control valve system {Ses figs. 2-5; para [0017], [0028])
comprising a manifold valve control systermn (204 - "auxifiary modular skid", fig. 2; para [0026]; See fig. §), the manifold valve control systam
relaying the controf signals to a valve actuator (para {0031}, {0043} - "actuators”}. Accordingty. it would have been obvious 1o one of
ardinary skill in ihe art to use the manifold valve control system of FMC on the manifold 1aught by FTS such that the manifoid valve control
systam is coupled fo the contral interface and configured to receive control signals therefrom in order to allow an operator control over
diffarent partions of the smanifold while staying safe outside the zone of pressure.

Regarding Claim 9, the moedified FTS teaches the hydraulic fracturing valve conirol system of claim 1, but does not specifically teach the
system further comprising: a standalone manifold vaive control interface, the standalone manifold valve controf interface transmitting
contred signals to the valve actuator. Further, FMC teaches a hydraulic fracturing controf valve system {See figs. 2-5; para {0017), [0028]
comprising a standalone manifold valve control interface {204 - "auxiliary modular skid®, fig. 2; para [0026]; See fig. 5, universal powsr and
uunirol unit of fig. 3 and Iscated on skid 204 of fig. 2 is capabig of controlling the manifold by itseif), the standalons manifold valve control
interface transmitting control signals to a valve actuator (para {0031}, (0043 - “actuators”). Accordingly, it would have been obvious to one
of ardinary skill in the art to use the standaions manifoid valve contol system of FMC on the manifold taught by FTS in order to allow an
operator to ramotely control different portions of the manifold while staying safe cutside the zons of pressure.

Claims 1-15 have industrial applicability as defined by PCT Article 33(2)-(3) bacause the subject matter can be mads or usad by industry.
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PATENT COOPERATION TREATY

rom the INTERNATIONAL SEARCHING AUTHORITY

FAYLON B EVANS g

T LIOGAN LOVELLS US LLP PCT
808 MAIN STREET, SUITE 4200
HOUSTON, TX 77002

NOTIFICATION OF TRAMNSMITTAL OF
THE INTERNATIONAL SEARCH REPORT AND
THE WRITTEN QPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

(PCT Rule 44.1)

Date of mailing

(dayimoniyecr) 03 FeEB 7

Applicant’s or agent’s file reference
- FOR FURTHER ACTION  Sce paragraphs 1 and 4 below
047458.500067 paTRgreR i

International application No. International filing date

PCTIUS 20/58809 {daytsmaonh/year) 04 November 2020 (04.11.2020)
Applicant {J §, WELL SERVICES, LLC

N The applicant is hereby notified that the international sesrch report and the written opinion of the International Searching

Autherity have been established and are trangmitted herewith.

Filing of amendments and statement under Article 1%

The applicant is entitied, 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 intsrnational
search report,

How?  Directly to the Intermational Burcaw preferably through ePCT, or on paper to:
The International Bursau of WIPQ, 34, chemin des Colombettes, 1211 Geneva 20, Switzerland

For more detailed instructions, ses the PCT Applicant s Guide, International Phase, paragraphs 9.004 ~9.011.

2. [j The applicant is hereby notified that no international search report will be established and that the declaration under

Axticte 17(2)(a) to that effect and the written opinion of the International Sear ching Authority are iransmitted herewith.

3. Eﬂ With regard to any profest against payment of (an) additional fee(s) undar Rule 40.2, the applicant is notified that

the protest together with the decision thereon has been transmitted to the Intermational Bureau together with any request
o forward the twxts of both the prolest and the decision thereon 10 the designated Offices.

E:} no decision has been made yet on the protest; the applicant will be notified 25 soon as a decision is made.
4. Reminders

The applicant may submif comments on an informal basis on the written opinion of the Internstional Searchmg Authorityto
_ the International Bureau. These comments will be made available to the public after international publication. The Intemnational

Bureau wifl send 3 copy of such comments to all designated Offices unless an international preliminary examination report has
heen or is 10 he extablishod.

Shortly afier the expiration of 18 months {rom the priority date, the international application will be published by the
international Bureau. Ifthe applicant wishes to avoid or postpone publication, 2 notice of withdrawal of the international spplication,
or of the priority claim, must resch the Internaticnal Bureau before the completion of the technical preparations for international
publication (Rules $0kis. 1 and 904i8.3).

Within 12 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary
sxamination must be filed if the applicant wishes 1 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 dete, perform the prescribed
acts for entry into the national phase before those designated Offices. In respect of other designated Oﬁﬁces the time limi} of
3% months {or later) will apply even if no demand is filed within 12 months, For details about the applicable time limits, Office
by Office, sss www wipo.int/petendtexts/iime_limits html and the POT dpplicant s Guide, MNational Chapters.

Within 22 months from the priority date, the applicant may request that s supplementary international search be erreried out
by a different International Scarching Authority that offers this service (Rule 455is.1). The procedure for reguesting supplementary
international search is described in the PCT Applicant s Guide, International Phase, paragraphs §.006-8.032.

Name and mailing address of the ISAUS Authorized officer

Mall Stop POT, Altn! ISAMUS

Commissioner for Patenis Lee Ym}ﬂg

P.O. Box 1450, Alekandrir, Virginia 22313-1450

Facsimile No. 571-273-3300 Telephone Mo, PCT Helpdesk: 571-272-4300

Form PCTASA/220 (revised January 2020}
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PATENT COUOPERATION TREATY

PCT

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

Applicant’s or agent’s fils reference

FOR FURTHER ACTION
047158500067

see Form PCT/AISA/220 as well as, where applicable, item § below.

International application Mo.

PCTAIS 20056689

fnternational filing date (daymonth/veas) {Earliest) Priority Date (dayimontityear)

04 Movember 2020 (04.11.2020) 04 November 2018 (04.11.2018)

Applicant
U.S. WELL SERVICES, LILC

This international search report bas been preparcd by this International Searching Authority and is transmitted to the apphicant aceorging
to Article 18, A copy is being transmitted (o the International Bureau.

This international search report consists of a total of sheets,

B it iz also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report

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

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

E'-“E a transiation of the international apphication inte which iz the language of
a transiation furnished for the purposes of international search {Rules 12.3(a) and 23.1{b)).

b, m This international search report has been established taking into account the rectification of an obvious mistake authorized
by or notified to this Authorsty under Rule 91 (Rule 43 .68is(a)).

<, B With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. 1.

2. m Cevrtain clnims were found unsearchable (sce Boax No 1.

L

m Unity of invention is lacking {see Box No. }ii}.

4. With regard to the title,
the text is approved as subnutted by the applivant.

{j the text has been established by this Authority to read as follows:

5. With regard to the abstract,
the text is approved as submitted by the applivant.
ihe text hax been established, according to Rule 38.2, by this Authority as it appears in Box No. IV, The applicant may,
within one moenth from the date of mailing of this international search report, submit comments o this Authority.
6. With repard to the drawings,
3. the figure of the drawings to be published with the abstract is Figure Mo, 1
[:3 23 guggested by the applicant.
35 selected by this Authority, because the apphicant failed to suggest a figure.
m 35 selected by this Authority, becauss this figure betler characterizes the imvention.
b. m nong of the figures is to be published with the abstract.

Form PCTASAZI0 (first sheet) (July 2019}
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INTERNATIONAL SEARCH REPORT

PCT/US2020/058898 03.02.2021

International application Ne.

POTAUS 20158838

Al

CLASSIFICATION OF SUBJECT MATTER

IPC - E21B 43726 (2020.01)
CPC

- E218 43/2607, E218 43/26, HOZ2J 3/007

According to International Patent Classification (1PC) or 1o boths national classification and PC

B.

FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
Sae Search Mistory document

Documentation searched other than minimum documentation to the extent that such documents are included in the fisids searched
Ses Search Hislory document

Elactronic data base consuited during the intemational ssarch (name of data base and, where practicable, search terms used)
Sea Search History document

L. DOCUMENTS CONSIDERED TO BE RELEVANT
Category® Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A LS 2019/0245348 A1 (U.S. Well Services, inc.) 08 dugust 2019 (08.08.2019) Entire document | 1-18
especially para {00430/ ] ang fig. 1

A US 2010/0038807 At {(Hunt et al.} 18 Fabruary 2010 {18.02.2010) Entire document especially  { 1-15
para {GG251-{0028], {0060}-{0068] and figs. 1 and 13

A WO 2018/213028 A1 {Rouse lndustries inc.) 29 Movemnber 2018 (29.11.2018} Entire document | 1-15

A US 20168/0177875 A1 {Evolution Well Services, LLLC) 23 June 2016 (23.06.2016) Entire 1-18
dooument

A US 2016/0298731 A1 {MGE Qilfield Solutions, L.L.C.} 18 Oclober 2018 {18.18.2018) Entire 1-18
documant

[::E Further documents are {isted in the continuation of Bux ¢

m Sec patent family annex.

*

R

gy
e

wp

[

gy

3

0

Special categories of cited documents:

document defining the general state of the art which i3 not considered
10 be of particular relevance

document cited by the applicant in the infernational application
earlier application or patent but published on or after the international
filing date

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)

document referring to an oral disclosure, use, exhibition or gther means
document published prior o the international iling daie but later than
the priority date claimed

T later document published after the intemational filing date or priority
date and not in conflict with the application but cited to understand
the principde or theory underlying the invention

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

Y™ document of particular relevance; the claimed invention cannot
be considered 10 involve an inventive step when the document is
combined with ane of more other such documents, such combination
being cbvious 1o a person skilled in tie ad

“&”  document member of the same patent family

Date of the actual completion of the international search

22 December 2020

Drate of mailing of the international search report

63 FEB 2043

Name and mailing address of the ISA/US

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

Facsinule Mo, 574-273-8300

Authorized officer
lLee Young

Telephone No. PCT Helpdesk: §71-272-4300

Form PCT/ISA/ZIQ (second sheet) (July 2018
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PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY

To: TAYLOR P. EVANS
HOGAN LOVELLS US LLP
609 MAIN STREET, SUITE 4200
HOUSTON, TX 77002

PCT

WRITTEN OPINION OF THE
INTERMNATIONAL SEARCHING AUTHORITY

{(PCT Rule 43his. 1)

Drate of mailing
{day/monthiyear)

B3 FEB 2078

Applicant’s or agent’s file reference

047158.500067

FOR FURTHER ACTION

See paragraph 2 below

international application No. International filing date {daymoniivyear)

PCTIUS 20/58888 Q4 November 2020 (04.11.2020)

Priority date {daymonthiear)

04 November 2019 {04.11.2018)

International Patent Classification (IRPC) or both national clasgification and IPC
PG - E21B 43/28 (2020.01)

CPC - E21B 43/2G607, E21B 43/26, HO2J 371007

Applicant {§. S WELL SERVICES, LLE

t. This opigion gontains indications relating 1o the following items:

Box Ne. | Basis of the opinion
Box No. i Prionty

Box Ne. {1}

Box Mo, IV Lack ufuniyy of fuvention

Box Mo, V

citations and explanations supporting such statement
Box Do, Wi Certain documents rited

Box No. VI Certain defects in the infernationgd applicatios

00 KOOOK

Box No. VIll Certain observations on the international application

7 FURTHFR ATTION

opintons of this International Searching Austhority will not be so considered.

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

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

Reasoned statement under Rule 435iy. 1{a)(i} with regard to novelty, inventive step and industrial applicability;

if a demand for international preliminary examination is mads, this opinion will be considered to be a writien opinton of the
international Preliminary Examining Authority ("IPEA™) except that this does not apply where the applicant chooses an Authority
other than this one o be the IPEA and the chosen IPEA has notified the International Burcau under Rule 66, 1bis(b) that writien

1f this opinion is, as provided above, considerad to be a writien opinion of the IPEA, the applicant is invited 10 submit 1o the IPEA
a written reply together, where appropriate, with amendments, before the expiration o1 3 months from the date of mailing of Form
PCT/SAZ20 or befure the expivation of 22 months from the priority date, whichever expires Ister,

MName and mailing address of the ISA/US | Date of completion of this opinion

Mail Stop PCY, Atin: 1SA/US
Commissioner for Patents
F.0. Box 14580, Alexandria, Virginia 22313-1450

Facgimile MNo. §71-273-8300

22 Decamber 2020

Authorized officer
Les Young

PCT Halp Desk
Telephone No. 571-272-4300

Form PCT/ISA/237 {cover sheet) {revised January 2019}
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WRITTEN OPINION OF THE International application No
INTERNATIONAL SEARCHING AUTHORITY BCT/LS 20/58830

Box No. | Basis of this opinion

t. With regard to the fanguage, this opinion has been established on the basis of.

IS¢} the international application in the language in which it was filed.

m a translation of the international application tnto which is the fanguage of a transiation
furnished for the purposes of international search {Rules 12.3(a) and 23 H{b)}.

2. m This opinion has been established taking into account the vectification of an obvious mistake authorized by or notified to
this Authority under Rule 91 (Rule 43545, 1{b)).

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

3. E E forming part of the international application as filed:
m in the form of an Annex C/ST.2S text file.
[::] on paper or in the form of an image file.

b, furnished together with the international application under PCT Rule [3ser.1{a) for the purposes of international
search only in the form of an Annex C/ST.25 text file

<. E:} furnished subsequent to the international filing date for the purposes of international search only:
[T} inthe farm of an Annex C/ST.25 text file (Rule 13ser. 1a)).

m on paper o in the form of an imags file {(Rule 13er. 1{b} and Administrative Instructions, Section 713).

4. E::] in addition, in the case that more than one version or copy of 3 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/SA/3T (Box Mo. 1} (revised Januvary 2019}
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WRITTEN OPINION OF THT international application No.

INTERNATIONAL SEARCRING AUTHORITY PETUS 20/58880

Box No. ¥ Reasoned statement voder Rule 43845 1{a){i) with regard to novelty, inventive step and industrial applicabifity;
citations and explanations supporting such statement

I, Statement

Noveity (N) Claims 1-18 YES
Claims MNone NG
Inventive step {IS) Clatms 1-15 YES
Claims Nons NO
Industrial applicability (1A) Claims 115 YES
Claims Mone NO

2. Citatipns and explanations:
Claims 1-18 meet the critaria set forth under PCT Article 33(2)-(3) because, a5 will be shown, the prior ant does not teach, nor doss it fairly
syl Brg Clahned hinllalioos,

Tha prior art is exemplified by {1) US 2019/0245348 A1 1 U.S. Weil Services, inc. (hereinafter 'US") and (2} US 2010/0038807 A to Hunt
et al. {hersinafer ‘Hunt'}

{1} U8B toachos o fracturing system (Ses fig, 1; pers [D043]), comprising

a generator (104A-E - “generators”, fig. 1) having a specific st point {para {0047] - the idea! output power for the gensrator 104A-E is ths
sat paint);

a microgrid {See fig. 1; ses components between generators 104A-E and pump 112 including switch gears 108A-C and breakers 122A-B)
comprising:

a first circuit breaker {1228 - "preaker”, fig. 1); and

a second circuit breaker {1228 - "breaker”, fig. 1), whersin the first and second circuit breaksers ars connected 10 a common bus for ivad
sharing {para {00471 - "Switch gear tie breakers 1224, 1228 allow the switch gear to act as a single bus"); angd

one or more fracturing system components {1212 - “pumps”, fig. 1) configured to raceive power fram the microgrid {See fig. 1, para [(044}-
100451,

{2} Mumt teachss a sysiem (See figs. 1 and 1:3; para [Q025], {1060}, comprising:

a generator {1315 - "generator”, fig. 13) having a specific set point (para [0061] - the ideal output power for the genearalor 1315 is the set
point};

a pawer sterage system {(para [§0271-{0028] - "excess power is stored using ensrgy storage devices including, for example, fiywheel,
hydroelectric, and geothermal snergy storage devices. Other energy storage devices inciuda baltery banks, superconducting magnelic
energy storage, ele.”) comprising a chargeable powsr storage device {para [DOZB] - "lywheels, battery Danks eic.),

a microgrid comprising {See fig. 13; para {0060}

a first circult breaker {1336 - "circuit breakers”, fig. 13}, wharein the generator provides power to the microgrid via the first circuit breaker
(See fig. 13; para {0067}-{C088]}; and

a second cirault braaker (1338 - "circult breakers”, fig. 13, See fig. 13; breakers 1338 includes at isast thres circull breakers 1336},
wharein the power storage system is glectically coupled 1o the second circuit braaker (See fig. 13) to controllably supply powsr to or
receive power from the microgrd via the second circuit breaker, whearein the first and second circuit braakers are connscted to 8 comman
bus for load sharing {1340 ~ “generator powsr bus”, fig. 13); and

one or mora system components {1380 - "local load”, fig. 13; 190 - Iocai load”, fig. 1} configurad to recsive power {rom the microgrid {para
{00271, {00821}

--Continued in Supplemental Box-"-

Form PUTASA237 {Box MNo. Vi {revised January 2019}
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INTERNATIONAL SEARCHING AUTHORITY POTIUS 20/58809

Supplemental Box

in cass the space in any of the preceding boxes is not sufficient,
Continuation of!
-"-Suppiemental Box - Box V.2 - Citaticns and Explanations-*-

Regarding Claim 1, US teaches a fracturing system {8See fig. 1; para [0043]), comprising:

a generator {104A-E - "generators”, fig. 1) having a specific set point (para {0047} - the idea! output power for the generator 104A-E is the
st point);

a microgrid {See fig. 1; sea components between generators 104A-E and pump 112 including switch gears 108A-C and breakers 122A-8)
COmPTISING:

a first circuit brasker (1224 - "breaker”, fig. 1); and

a second circult breaker {1228 - "braaker”, fig. 1), wherein the first and sscond circuit breakers are connected to 3 common bus for load
sharing {para [0047] - "Switch gear tie breakers 1224, 1228 aliow the switch gear to act 85 a single bus"); and

one or mors fracturing system compenents {1212 - "pumps”, fig. 1) configured to receive power irom the microgrid {Sea fig. 1, para {0044}
[0048}), but does not specifically teach whersin the systam comprises a power storage system comprising a chargeabls power storage
device; whersin the generator provides power to the microgrid via the first circuit breaker; whersin the power storage system is electrically
coupled o the second circuit breaker to controliably supply power to or receive power from the microgrid via the second circuit braaker;
and

wherein the power siorage system charges when the first and second circult breakers are both closed, and the powsr storage system
stops charging when the one or mare fracturing systern components requires power, and the power storage system discharges powsr to
the microgrid when a load requirement of the one or mors fracturing system components is above the set point.

Further, Hunt {eaches a systom (See fige. 1 and 13; para [0025], [0080]), comprising:

a genarator {1315 - "generator”, fig. 13) having g specific set point (para [0061] - the ideal sutput power for the generator 1315 is the set
point};

a power storage system {para [0027)0028] - "excess power is stored uysing energy storags devices including, for example, iywhest,
hydroelectric, and geothermal ensrgy storage devices. Qther snergy storage devices inclugs battery banks, superconducting magnetic
enargy storage, etc.”) comprising a chargeable power storage device {para [0028] - "fiywheels, hattery banks sta.);

a microgrid comprising (See kg, 13; para [UUBU}E

a first circuit breaker (1338 - “circuit brogakers”, fig. 13}, wherein the generator provides power 10 the microgrid via the first circuit breaker
{See fig. 13; para [00871-[O068]); and

8 second circuit breaker (13386 - "circult breakers”, fig. 13 Ses fig. 13; breakers 1336 includes at izast thres circuil breakers 133483, wherein
the power storage systam is slectrically coupled to the second circult breaker {See fig. 13} to controliably supply power (6 or receive power
from the microgrid via the sscond circuit breaker, wharein the first snd second circuit braakers are connected to 8 comman bus for inad
sharing (1340 - "gengrator powsr bus”, fig. 13); and

one or more system components (1380 - “local load”, fig, 13, 190 - local load", fig. 1) configured io receive power from the microgrid (para
{00271, [0082Y).

However, any combination of the above references fails to teach wherein the power storage system is electrically couplad to the second
circuit breaker to controliably supply power to or receive power from the microgrid via the second circult bresker, and wherein the power
storage system charges when the first and second circuit breakers are both closed, and the power storage system slops charging when
the ane or more fracturing system components requires power, and the power storage system discharges power to the microgrid when a
load requirement of the ong or mors fracturing system components is above the sel point. Further, the systemn of Hunt is not a fracturing
sysiem, and thus would not be analogous o the fracturing system of US for a combination that wouid meet the requirements. Accordingly,
the prior art does not teach or fairdy suggest individually or in combination the fractring system as ciaimed.

Regarding Claims 2-7, the prior art doss not specifically teach or fairly suggest individually or in combination the fracturing systems as
claimed since they are dependent on claim 1.

~Continuad in next Supplemental Box-*-
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Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of
*-Supplemental Box ~ Bex V.2 - Citations and Explanations-*-

Regarding Claim 8, US teaches a fracturing system {See fig. 1; para [3043}), comprising:

a generator (104A-E - "generators”, fig. 1) set at a specific set point (para [0047] - the ideal oulput power for the generator 104A-F is the
sat point);

a microgrid (See fig. 1; ses components betwsen ganerators 104A-E and pump 112 ingluding switch gears 108A-C);

one or more fracturing system componeants (1232 - "pumps”, fig. 1) configured to receive power from the microgrid (See fig. 1; para [0044]-
{0045}y

an incoming breaker {1324 - "breaker”, fig. 1); and

an oulgoing bregker (1228 - “braaker”, fig. 1}, bui does not specifically teach the system comprising a power storage system comprising a
chargaeable power storags device, wherain the power storage system receives power from the generator; whergin the microgrid is
configured to receive power from the power storage system; wherein the incoming breaker is coupled betwasn the generator and the
chargeable power storage device; wherein the cutgoing braaker is batween the chargeable power storage devics and the microgrid,
wharein ditring conditions in which the oneg or more racturing system components require a load below the set point, the power storage
system is charged by the generator; and

wherein during conditions in which the one or more fracturing system components require a load shove the st point, the one or more
fracturing system componants are powered by both the generator and the power storags system.

Further, Hunt teaches a system (See figs. 1 and 13; para [0025], [0060]), comprising:

a generator {1315 - "generator”, fig. 13) set at a specific sat point {para {0081] - the ideal cutput powsr for the gonerator 1315 is the sst
point);

a3 power storage system {para {0027]-{0028] - "excess power i3 storad using energy storage devicas including, for sxampls, fiywheel,
hydrosiectric, and geothermal energy storage devices. Other energy storage devices include battery banks, superconducting magnetic
energy storage, etc.”) comprising a chargeable power storage device {pars [D028] - "fiywhesls, battery banks ete.}, wherein the power
storage system receives power from the generator {para {0027]-[0028])

a microgrid {See fig. 13; para [0060]) configured to receive power from the power storage system {(para [0027}H0028]):

ong or more system compornents (1380 - "ocal load”, fig. 13, 190 - Iocal load", fig. 1) configurad to receive power from the microgrd (para
{00271, {0062},

an incoming breaker (1338 - "circuit breakers”, fig. 13); ang

an outgoing breakar {1336 - “circuit breakers”, fig. 13; See fig. 13; treakers 1338 includes at least three circuit breakers 1336},

wherein during conditions in which the one or more system components require a inad below the set point, the power storage system is
charged by the generator (para [C0271H0028)); and

wherein during conditions in which the one or mors system components require a load above the set peint, the one or mora system
components ars powered by both the generator and the power storags system (para {0027}-{0028]) but does not specifically teach wherein
wherein the incoming breaker is coupled between the generator and the chargeable power storage device; whersin the oulgoing breaker is
betwaen the chargeable power storage device and the microgrid. Further, the system of Hunt is not a racturing system, and thus would
not be analogous to the frachuring system of US for a combination that would meet the requirements. Accordingly, the prior ant does not
teach or fairly suggest individually or in combination the fracturing syslermn as dlaitngd,

Regarding Claims 8-14, the prior art does not specifically teach or fairly suggest individuatly or in combination the fracturing systems as
claimed since they are dependeant on claim 8.

Regarding Claim 15, US teaches 2 method of powering a fracturing system {See {fig. 1; para {0043}), comprising:

supplying powsr 1o one of more components (1212 - "pumps®, fig. 1) of the fracturing system from & generator (104A-E - "gensrators”, fig.
1), but does not spocifically teach wherein the method comprises

charging a power storage system from the generator during one or more conditions in which the ioad requirement of the one or morg
components of the fracturing system is below the set point of the generator; and

supplying power to the one or more compoenents of the fracturing systemn from both the gaenerater and the power storags system during
one or more conditions in which the load requirement of the one or more components of the fracturing system is above the 3at point of the
gonarator,

Further, Hunt teaches 3 method of powering & systom (See figs. 1 and 13, para {B025], {0080]), comprising:

supplying power o one or more components {1380 - "local load™, fig. 13; 180 - local load”, fig. 1) of the system from a generator (1315 -
“generator, fig, 13)

charging a8 power storage system {para [0027}-[0028] - "excess power is stored using energy storage devices including, for example,
fivwhesl, hydroelectric, and geothermal ensrqy starags devices. Other energy storage devices includs battery banks, superconducting
magnetlic energy storage, eto.”) from the genarator during ong or Mmore conditions in which the load requirement of the one or more
components of the system is below the set point of the genserator (para [3027]-[0028], {[0065]-{0068]}); and

suppiying power 10 the ong or morg componeris of the system from both the generator and the powser storags system durning onse of more
conditions in which the load reguirernent of the one or more components of the system is above the set paint of the generator {para {00271
{0028}, [0085]-{0088]).

However. the system of Hunt is not a fracturing system, and thus wouild not be analogous (o the fracturing system of US for a combination
that would meet the requirements, Accordingly. the prior art does not teach o fairly suggest individually or in combination the methoed as
claimed.

Cialms 1-15 have industrial applicability as defined by PCYT Article 33(2)-{3} becauss the subject matter can be made or used by industiry.

Form PUI/ISA/237 (Supplemental BOX) {revised Janlary 2uiv;
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

. TAYLOR P. EVANS PCT

"HOGAN LOVELLS US LLP
609 MAIN STREET, SUITE 4200
HOUSTON, TX 77002 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 ﬂ 2 FEB 2021

(day/month/year)

Applicant’s or agent’s file reference
047158-500068

International application No. International filing date
Smonth/)
PCT/US 20/58906 (cey/monih/yecr) 04 November 2020 (04.11.2020)

FOR FURTHERACTION  Seec paragraphs 1 and 4 below

Applicant |). S, WELL SERVICES, LLC

1. The applicant is hereby notified that the international search report and the written opinion of (he 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 preferably through ePCT, or on paper to:
The International Bureau of WIPQO, 34, chemin des Colombettes, 1211 Geneva 20, Switzerland

For more detailed instructions, see the PCT Applicant s Guide, International Phase, paragraphs 9.004 - 9.011.

2. D 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:

D 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 heen 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. [fthe applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application,
or of the priorily ¢laim, 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, Nalional 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 scarch 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
Commissloner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300 Tetephone No. PCT Helpdesk: 571-272-4300
Form PCT/ISA/220 (revised Jahuary 2020)

Lee Young
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PCT

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

Applicant’s or agent’s file reference
047158-500068

FOR FURTHER ACTION
see Form PCT/ISA/220 as well as, where applicable, item 5 below.

International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year)
PCT/US 20/58906 04 November 2020 (04.11.2020) 04 November 2019 (04.11.2019)
Applicant

U.S. WELL SERVICES, 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 % 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:
[Zl the international application in the language in which it was liled.

I:] 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. 1.
2. [:I Certain claims were found unsearchahle (see Box No. II).

3. [:] Unity of invention is lacking (see Box No. 111).

4. With regard to the title,
E the text is approved as submired by tlie applivant.
D the text has been established by (his Authority to read as follows:

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

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 abstraat is Figure No, 1

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

D as selected by this Autharity, hecause this figure better characterizes the invention.
b. E:l none of the figures is to be published with the abstract.
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A. CLASSIFICATION OF SUBJECT MATTER
IPC - E21B 43/26 (2020.01)

CPC - E21B 43/26

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 scarched
See Search History document

Electronic data base consulted during the international search (name of data basc 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 2017/0030178 A1 (US Well Services LLC) 2 February 2017 (02.02.2017) Entire document | 10, 14-15
- espeaially para [Q026]. [0038]. [0042] and figs. 1A. 4 and 8 -
Y 14, 6-9, 11, 13
A 5,12
Y 4CN 104196613 A (SJ Petroleum Machinery Co Ltd Sinopec) 10 December 2014 (10.12.2014) 1-4,6-8, 13
- Entire document especially para {0026] and figs. 1 and 3 -
A 5
Y US 2011/0110793 A1 (Leugemors et al.) 12 May 2011 (12.05.2011) Entire document especially |4, 11
para [0008], (0010}, [0012], {[0038] and fig. 2
Y LIS 2019/0154020 A1 (Supreme Electrical Services, Inc. dba Lime Instruments) 23 May 2019 3
(23.05.2019) Entire document especially para [0115] and fig. 3A
A US 2008/0277120 A1 (Hickie) 13 November 2010 (13.11.2010) Entire document especially para |5, 12
[0047], [0055]-{0058)
US 2014/0251623 A1 (Prostim Labs, LLC) 11 September 2014 (11.09.2014) Entire document 1-15
US 2016/0258267 A1 (Stewart & Stevenson, LLC) 8 September 2016 (08.09.2016) Entire 1-15
document
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
“D” document cited by the applicant in the international application “X" document of particular relevance; the claimed invention cannot be
“E” earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive siep
filing date when the document is taken alone
“L™ document which may throw doubts on priority claim(s) or which “Y” document of particular relevance; the claimed invention cannot
is cited to establish the publication date of another citation or other be considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination
“Q" document referring to an oral disclosure, use, exhibition or other 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
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

17 December 2020 02 FEB 20N

Name and mailing address of the ISA/US Authorized officer

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Lee Young

P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300 Telephone No. PCT Helpdesk: 571-272-4300
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To. TAYLOR P. EVANS PCT

HOGAN LOVELLS US LLP

609 MAIN STREET, SUITE 4200
HOUSTON, TX 77002 WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Dhcermine, 02 FEB 20
Applicant’s or agent’s file reference FOR FURTHER ACTION
047158-500068 See paragraph 2 below
International application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/US 20/58906 04 November 2020 (04.11.2020) 04 November 2019 (04.11.2019)

International Patent Classification (IPC) or both national classification and IPC
IPC - E21B 43/26 (2020.01)

CPC - E21B 43/26

Applicant J.S. WELL SERVICES, LLC

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

Box No. | Basis of the opinion

Box No. [I  Priority

Box No. [Il  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 43 bis.1(a)(i) with regard to novelty, inventive step and industrial applicability;
citations and explanations supparting such statement

Box No. VI Certain documents cited

Box No. VII Certain defects in the international application

OO0 XOODOK

Box No. VIII Certain observations on the international application

2. FURTHERACTION

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”) ecxcept 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

Mail Stop PCT, Attn: ISA/US Lee Young

Commissioner for Patents

P.0. Box 1450, Alexandria, Virginia 22313-1450 17 December 2020 PCT Help Desk ,
Facsimile No. 571-273-8300 Telephone No. 571-272-4300
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Box No. I Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of*
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 436is. 1(b)).

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

a. EI 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. 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:
[] inthe form of an Annex C/ST.25 text file (Rule 13ter.1(a)).

[:I on paper or in the form of an image file (Rule 13ser.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
statcments 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. 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 1-9. 11-15 " VES
Claims 10 NO
Inventive step (1S) Claims 5,12 YES
Claims 1-4, 6-11, 13-15 NO
Industrial applicability (IA) Claims 1-15 YES
Claims None NO

2.  Citations and explanations:
Claims 10 lack novelty under PCT Article 33(2) as being anticipated by US 2017/0030178 A1 to US Waell Services LLC (hereinafter ‘US')

Regarding Claim 10, US teaches a compact fracturing system (See figs. 1A, 4 and 8; para [0026], [0038], [0042]), comprising:

an electronic system (See fig. 8; para [0042]) providing power, controls, or both to one or more components of the compact fracturing
system (para [0042]), the electronic 3ystem comprising:

a transformer (56F - "transformer”, fig. 7; see transformer house 130G; para [0029]);

electronic motor controls (See fig. 8; see VFD house 132G; variable frequency drive is therein which is part of what controls system), and
a housing (130G, 132G - " house”, fig. 8), wherein the electronic motor controls and the transformer are housed within the housing (See
fig. 8; para [0042]).

Claims 14-15 lack an inventive step under PCT Article 33(3) as being obvious over US

Regarding Claim 14, US teaches the compact fracturing system of claim 10, further comprising a motor drive (39 - "motor”, fig. 1; para
{0026]) but does not specifically teach the motor drive being a 3,000 hydraulic horsepower motor drive. However, design decisions
regarding the hydraulic horsepower of a motor fall within the ordinary skill in the art of one designing a compact fracturing system.
Accordingly, it would have been obvious to one of ordinary skill in the art to have utilized routine experimentation and design choices in
order to have chosen an appropriate hydraulic harsepower as claimed thereby ensuring the motor can drive the pumps with enough power
to raise fiuids from the well.

Regarding Claim 15, US teaches a method of hydraulic fracturing (See figs. 1A, 4 and 8; para [0026], [0038], [0042]), comprising:
positioning a compact frac pump trailer (See figs. 1A and 4; see trailer 114C of pump system 36) at a pump site (See fig. 1A and 4); and
powering a pump (36 - " pump", figs. 1A and 4) via an electronics system (See fig. 8; para [0042]), the electronics system comprising a
transformer (56F - "transformer”, fig. 7; see transformer house 130G) and electronic motor controls (See fig. 8; see VFD house 132G;
variable frequency drive is therein which is part of what controls system), the transformer and the electronic motor controls housed
together (See fig. 8) but does not specifically teach the compact frac pump trailer having a length below 37 feet. However, design
decisions regarding the length of a truck fall within the ordinary skill in the art of one designing a compact fracturing system. Accordingly, it
would have been obvious to one of ordinary skill in the art to have utilized routine experimentation and design choices in order to have
chosen an appropriate length for the truck as claimed thereby allowing all of the components to compactly fit around the wellsite.

Claims 1-2, 6-@ and 13 lack an inventive step under PCT Article 33(3) as being obvious over US in view of CN 104196613 Ato SJ
Petroleum Machinery Co I_td Sinopec (hereinafter 'SJ')

Regarding Claim 1, US teaches a compact fracturing system (See figs. 1A, 4 and 8; para [0026), [0038], [0042]), comprising:

a pump truck (See figs. 1A and 4; see trailer 114C of pump system 36 - note that para [0007] of the subject specification states that "pump
truck” and "pump trailer* are equivalent expressions);

an electronic system (See fig. 8; para [0042]), comprising:

a transformer (56F - "transformer®, fig. 7; see transformer house 130G; para [0029]);

electronic motor controls (para [0042]) housed together with the transformer (para [0042]), and

a variable-frequency drive (VFD) (See fig. 8; see VFD house 132G; variable frequency drive is therein); but does not specifically teach
wharein the truck has a length of at most 40 feet or wherein the system comprises a lubrication system comprising a plurality of sensors,
the lubrication system compatible with oil lubrication.

However, design decisions regarding the length of a truck fall within the ordinary skill in the art of one designing a compact fracturing
system. Accordingly, it would have been obvious to one of ordinary skill in the art to have utilized routine experimentation and design
choices in order to have chosen an appropriate length for the truck as claimed thereby allowing all of the components to compactly fit
around the wellsite.

Further, S.) teaches a compact fracturing system (See fig. 1; para [0026]) comprising a lubrication system (collectively 40 - “lubricating oil",
31, 33, 35, 37, 41 - "sensors", 16 - "inlet", 17 - "outlet", fig. 1; as well as "lubricating oil" - para [0026)-[0027], line 197) comprising a
plurality of sensors (31, 33, 35, 37, 41 - "sensors", fig. 1, the lubrication system compatible with oil lubrication ("lubricating oil" - para
{0026), line 197; para [0027]). Accordingly, it would have been obvious to one of ordinary skill in the art to use the lubrication system of SJ
on the compact fracturing system of US in order to reduce the likelihood of the fracturing system overheating due to friction.

-*-Continued in Supplemental Box-*-
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Regarding Claim 2, the modified US teaches the compact fracturing system of claim 1, further comprising a motor drive (39 - “motor", fig.
1; para [0026]) but does not specifically teach wherein the motor drive is at least a 3,000 hydraulic horsepower drive. However, design
decisions regarding the hydraulic horsepower of a motor fall within the ordinary skill in the art of one designing a compact fracturing
system. Accordingly, it would have been obvious to one of ordinary skill in the art to have utilized routine experimentation and design
choices in order to have chosen an appropriate hydraulic horsepower as claimed thereby ensuring the motor can drive the pumps with
enough power to raise fluids from the well.

Regarding Claim 6, the modified US teaches the compact fracturing system of claim 1, but does not specificaily teach wherein the pump
truck has a length of at most 37 feet. However, design decisions regarding the length of a truck fall within the ordinary skill in the art of one
designing a compact fracturing system. Accordingly, it would have been obvious to one of ordinary skill in the art to have utilized routine
experimentation and design choices in order to have chosen an appropriate length for the truck as claimed thereby allowing all of the
components to compactly fit around the wellsite.

Regarding Claim 7, the modified US teaches the compact fracturing system of claim 1, wherein the electronic system (para [[0042]) further
comprises a housing (130G, 132G - "house", fig. 8), the transformer and electric motor controls housed within the housing (See fig. 8; para
[0042)).

Regarding Claim 8, the modified US teaches the compact fracturing system of claim 1, but does not specifically teach the system further
comprising a rear mounted power end lube cooler. Further, SJ teaches a compact fracturing system (See fig. 1; para {0026]) comprising a
lubrication system (collectively 40 - "lubricating oil", 31, 33, 35, 37, 41 - "sensors", 16 - “inlet", 17 - "outlet”, fig. 1; as well as "lubricating oil"
- para [0026], line 197) and a rear mounted power end lube cooler (9 - "power end cooling device", fig. 3; para (0026], line 197-199; See
how cooling device 9 is adjacent heat radiator 3 in fig. 3 which is on the rear portion of the trailer in fig. 1). Accordingly, it would have been
obvious to one of ordinary skill in the art to use the rear mounted power end lube cooler of SJ on the system of US in order to ensure the
lubricating medium does not become too hot itsslf to properly lubricate the system.

Regarding Claim 9, the modified US teaches the compact fracturing system of claim 1, but does not specifically teach the system further
comprising a variable speed cooler motor. Further, SJ teaches a compact fracturing system (See fig. 1; para [0026]) comprising a
lubrication system (collectively 40 - "lubricating oil", 31, 33, 35, 37, 41 - "sensors”, 16 - "inlet", 17 - "outlet", fig. 1; as well as "lubricating oil"
- para [0026), line 197) and a variable speed cooler motor (6 - “motor", figs. 1-2; para [0005], [0010], [0027] - "By adjusting the flow rate of
the electronically controlled variable hydraulic pump 29, the rotational speeds of the motor 6 and the fan 7 on the horizontal radiator 3 can
be changed, thereby achieving automatic control of the rotational speeds of the motor 6 and the fan 7"). Accordingly, it would have been
obvious to one of ordinary skill in the art to use the variable speed cooler motor of SJ on the fracturing system of US in order to allow an
operator or controller to enact a specific amount of cooling on the system.

Regarding Claim 13, US teaches the compact fracturing system of claim 10, but does not specifically teach the system further comprising
a variable speed cooler motor. Further, SJ teaches a compact fracturing system (See fig. 1; para [0026]) comprising a lubrication system
(collectively 40 - "lubricating oil”, 31, 33, 35, 37, 41 - "sensors", 16 - "inlet", 17 - "outlet”, fig. 1; as well as "lubricating oil" - para [0026), line
197) and a variable speed cooler motor (6 - “motor”, figs. 1-2; para [0005], [0010], [0027] - "By adjusting the flow rate of the electronically
controlled variable hydraulic pump 29, the rotational speeds of the motor 6 and the fan 7 on the horizontal radiator 3 can be changed,
thereby achieving automatic control of the rotational speeds of the motor 6 and the fan 7"). Accordingly, it would have been obvious to one
of ordinary skill in the art to use the variable speed cooler motor of SJ on the fracturing system of US in order to allow an operator or
controller to enact a specific amount of cooling on the system.

Claim 11 lacks an inventive step under PCT Article 33(3) as being obvious over US in view of US 2011/0110793 A1 to Leugemors et al.
(hereinafter '‘Leugemors")

Regarding Claim 11, Leugemors teaches the compact fracturing system of claim 10, but does not specifically teach further comprising a
regulated suction stabilizer. Further, Leugemors teaches a fracturing system (See fig. 2; para [0008], [0010], [0012], [0038]) comprising a
pump (102 - "pump", fig. 2) and a regulated suction stabilizer (110 - “stabilizer device", fig. 2; para [0037]). Accordingly, it would have been
obvious to one of ordinary skill in the art to use the regulated suction stabilizer of Leugemors on the system of the modified US in order to
improve the flow stability of the fluid exiting the pump.

Claim 3 lacks an inventive step under PCT Article 33(3) as being obvious over US in view of SJ in view of US 2019/0154020 A1 to
Supreme Electrical Services, Inc. dba Lime Instruments (hereinafter ‘Supreme’)

Regarding Claim 3, the modified US teaches the compact fracturing system of claim 1, further comprising a pump (36 - "pump”, figs. 1A, 4;
para [0026}-{0027]) but does not specifically teach wherein the pump is a quintuplex pump. Further, Supreme teaches a compact fracturing
system (See fig. 3A; para [0115]) comprising quintuplex pump (306 - “pumps”, fig. 3A; para [0115] - "quintuplex"). Accardingly, it would
have been obvious to one of ordinary skill in the art to use the quintuplex pumps of Supreme in place of the pumps of US in order to
increase the possible flowrate of each pump.

-*-Continued in next Supplemental Box-*-
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Claim 4 lacks an inventive step under PCT Article 33(3) as being obvious over US in view of SJ in view of Leugemors

Regarding Claim 4, the modified US teaches the compact fracturing system of claim 1, but does not specifically teach the system further
comprising a regulated suction stabilizer. Further, Leugemors teaches a fracturing system (See fig. 2; para [0008], [0010], [0012], [0038])
comprising a pump (102 - "pump”, fig. 2) and a regulated suction stabilizer (110 - "stabilizer device", fig. 2; para [00371). Accordingly, it
would have been obvious to one of ordinary skill in the art to use the regulated suction stabilizer of Leugemors on the system of the
modified US in order to improve the flow stability of the fluid exiting the pump.

Claims 5 and 12 meet the criteria set forth under PCT Article 33(2)-(3) because, as will be shown, the prior art does not teach, nor does it
fairly suggest, the claimed limitations.

The prior art is exemplified by (1) US, (2) SJ and (3) US 2008/0277120 A1 to Hickie (hereinafter 'Hickie')

(1) US teaches a compact fracturing system (See figs. 1A, 4 and 8; para [0026), [0038], [0042]), comprising:
a pump truck (See figs. 1A and 4; see trailer 114C of pump system 36);

an electyonic system (See fig. 8; para [0042]), comprising:

a transformer (56F - "transformer”, fig. 7; see transformer house 130G);

electronic motor controls (para [0042]) housed together with the transformer (para [0042]); and

a variable-frequency drive (VFD) (See fig. 8; see VFD house 132G; variable frequency drive is therein).

(2) SJ teaches a compact fracturing system (See fig. 1; para [0026]) comprising a lubrication system (collectively 40 - "lubricating oil”, 31,
33, 35, 37, 41 - "sensors”, 16 - “inlet”, 17 - "outlet", fig. 1; as well as "lubricating oil" - para [0026), line 197) comprising a plurality of
sensors (31, 33, 35, 37, 41 - "sensors", fig. 1, the lubrication system compatible with oil lubrication (“lubricating oil" - para [0026], line 197).

(3) Hickie teaches a fracturing system (See fig. 6; para [0047]) comprising a lubrication system (380 - "lubricator tube") wherein the
lubrication system is a stroke based packing lubrication system (See figs. 16-18; para [0055]-[0058]).

Regarding Claim 5, the modified US teaches the compact fracturing system of claim 1, but does not specifically teach wherein the
lubrication system is a stroke based packing lubrication system. Further, Hickie teaches a fracturing system (See figs. 6, 16-18; para
[0047]) comprising a lubrication system (380 - "lubricator tube”, fig. 16) wherein the lubrication system is a stroke based packing lubrication
system (See figs. 16-18; para [0055])-[0058]). However, the lubrication system of Hickie is designed to be located on top of a wellhead and
is used to lubricate tubulars as they enter and exit a wellbore, whereas the lubrication system of the modified US is located on a trailer of
the fracturing system, not directly connected to a wellhead and is used to lubricate components on the trailer that supports equipment
around the wellhead. Thus, there is no motivation to combine the two lubrication systems. Accordingly, the prior art does not teach or fairly
suggest individually or in combination the compact fracturing system as claimed.

Regarding Claim 12, US teaches the compact fracturing system of claim 10, but does not specifically teach the system further comprising
a stroke based lubrication system compatible with oil lubricant. Further, Hickie teaches a fracturing system (See figs. 6, 16-18; para [0047])
comprising a lubrication system (380 - "lubricator tube”, fig. 16) wherein the lubrication system is a stroke based packing lubrication system
(See figs. 16-18; para [0055]-[0058]). However, the lubrication system of Hickie is designed to be located on top of a wellhead and is used
to lubricate tubulars as they enter and exit a wellbore, whereas the lubrication system of the modified US is located on a trailer of the
fracturing system, not directly connected to a wellhead and is used to lubricate components on the trailer that supports equipment around
the wellhead. Accordingly, the prior art does not teach or fairly suggest individually or in combination the compact fracturing system as
claimed.

Claims 1-15 have industrial applicability as defined by PCT Article 33(2)-(3) because the subject matter can be made or used by industry.
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(57) Abstract: Providing pressurized fracturing fluid with a fracturing pump transport comprising a first fracturing pump and a second
fracturing pump that are coupled on opposite sides of a dual shaft electric motor. A first drive line assembly comprising a first engage-
ment coupling that allows for selective engagement and/or disengagement of the first fracturing pump with the dual shaft electric motor.
A second drive line assembly comprising a second engagement coupling that allows for selective engagement and/or disengagement
of the second fracturing pump with the dual shaft electric motor. The fracturing pump transport also comprising an engagement panel
that allows for selective engagement or disengagement at the first engagement coupling based on receiving a remote command.
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MOBILE FRACTURING PUMP TRANSPORT FOR HYDRAULIC FRACTURING OF
SUBSURFACE GEOLOGICAL FORMATIONS

BACKGROUND

[0001] Hydraulic fracturing has been commonly used by the oil and gas industry to stimulate
production of hydrocarbon wells, such as oil and/or gas wells. Hydraulic fracturing, sometimes
called “fracing” or “fracking” is the process of injecting fracturing fluid, which is typically a mixture
of water, sand, and chemicals, into the subsurface to fracture the subsurface geological formations
and release otherwise encapsulated hydrocarbon reserves. The fracturing fluid is typically pumped
into a wellbore at a relatively high pressure sufficient to cause fissures within the underground
geological formations. Specifically, once inside the wellbore, the pressurized fracturing fluid is
pressure pumped down and then out into the subsurface geological formation to fracture the
underground formation. A fluid mixture that may include water, various chemical additives, and
proppants (e.g., sand or ceramic materials) can be pumped into the underground formation to fracture
and promote the extraction of the hydrocarbon reserves, such as oil and/or gas. For example, the
fracturing tfluid may comprise a liquid petroleum gas, linear gelled water, gelled water, gelled oil,
slick water, slick oil, poly emulsion, foam/emulsion, liquid carbon dioxide (COz2), nitrogen gas (N2),
and/or binary fluid and acid.

[0002] Implementing large-scale fracturing operations at well sites typically requires extensive
investment in equipment, labor, and fuel. For instance, a typical fracturing operation uses a variety
of fracturing equipment, numerous personnel to operate and maintain the fracturing equipment,
relatively large amounts of fuel to power the fracturing operations, and relatively large volumes of
fracturing fluids. As such, planning for fracturing operations is often complex and encompasses a
variety of logistical challenges that include minimizing the on-site area or “footprint” of the
fracturing operations, providing adequate power and/or fuel to continuously power the fracturing
operations, increasing the efficiency of the hydraulic fracturing equipment, and reducing any
environmental impact resulting from fracturing operations. Thus, numerous innovations and
improvements of existing fracturing technology are needed to address the variety of complex and

logistical challenges faced in today’s fracturing operations.
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SUMMARY
[0001] The following presents a simplified summary of the disclosed subject matter in order to
provide a basic understanding of some aspects of the subject matter disclosed herein. This summary
is not an exhaustive overview of the technology disclosed herein. It is not intended to identify key
or critical elements of the invention or to delineate the scope of the invention. Its sole purpose is to
present some concepts in a simplified form as a prelude to the more detailed description that is
discussed later.
[0002] A system for pumping and pressurizing tracturing tluid, the system comprising: a mobile
transport, an electric prime mover that comprises a shaft and mounted on the mobile transport, a
drive line assembly, a fracturing pump mounted on the mobile transport that is coupled to an end of
the shaft via the drive line assembly. The drive line assembly comprises an engagement coupling
configured to selectively engage and/or disengage the fracturing pump and the electric prime mover,
and an engagement panel mounted on the mobile transport and configured to receive a remote
command and trigger, in response to the remote command, engagement and/or disengagement of the
fracturing pump and the electric prime mover.
[0003] A fracturing pump transport comprising: a first fracturing pump, a second fracturing
pump, a dual shaft electric motor that comprises a shaft having a first end and a second end, a first
drive line assembly that comprises a first engagement coupling that allows for selective
engagement and/or disengagement of the first fracturing pump with the first end of the shaft, a
second drive line assembly that comprises a second engagement coupling that allows for selective
engagement and/or disengagement of the second fracturing pump with the second end of the shaft,
and an engagement panel that allows for selective engagement and/or disengagement at the first
engagement coupling, selective engagement and/or disengagement of at the second engagement
coupling, or both based on receiving a remote command.
[0004] A method for pumping and pressurizing fracturing fluid, the method comprising:
receiving an engagement and/or disengagement command from a location remote to a fracturing
pump transport, engaging and/or dis-engaging, in response to receiving the engagement command,
a first fracturing pump mounted on the fracturing pump transport with a dual shaft electric prime
mover mounted on the fracturing pump transport using a first drive line assembly, wherein the first
drive line assembly comprises an engagement coupling that allows for selective engagement

between the first fracturing pump and the dual shaft electric prime mover, and driving a second
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fracturing pump mounted on the fracturing pump transport with the dual shaft electric prime mover
after either engaging and/or disengaging the first fracturing pump from the dual shaft electric prime

mover using the first drive line assembly.

BRIEF DESCRIPTION OF THE DRAWINGS
[0005] For a more complete understanding of this disclosure, reference is now made to the
following brief description, taken in connection with the accompanying drawings and detailed
description, wherein like reference numerals represent like parts.
[0006] FIG. 1 is a schematic diagram of an embodiment of a well site, where various
embodiments may operate within.
[0007] FIG. 2 is a schematic diagram an embodiment of a well site that includes a mobile
source of electricity that comprises three transports for a mobile fracturing system.
[0008] FIG. 3 is a schematic diagram an embodiment of a well site that includes two wellheads

and two data vans.

[0009] FIG. 4A is a schematic diagram of an embodiment of the gas turbine generator
transport.

[0010] FIG. 4B is a schematic diagram of an embodiment of the gas turbine generator
transport.

[0011] FIG. 5A is a schematic diagram of an embodiment of an inlet and exhaust transport.
[0012] FIG. 5B is a schematic diagram of an embodiment of an inlet and exhaust transport.
[0013] FIG. 5C is a schematic diagram of an embodiment of an inlet and exhaust transport that

includes a sliding air inlet filter housing.

[0014] FIG. 6 is a schematic diagram of an embodiment of the two transport mobile electric
power source when in operational mode.

[0015] FIG. 7A is a schematic diagram of an embodiment of a fracturing pump transport
powered by the mobile source of electricity.

[0016] FIG. 7B is a schematic diagram of an embodiment of a fracturing pump transport
powered by the mobile source of electricity.

[0017] FIG. 8A is a schematic diagram of an embodiment of a blender transport that includes

an electric blender.
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[0018] FIG. 8B is a schematic diagram of an embodiment of a blender transport that includes
an electric blender.

[0019] FIG. 9A of an embodiment of a blender transport that includes an electric blender with
enclosed mixer hoppers.

[0020] FIG. 9B of an embodiment of a blender transport that includes an electric blender with
enclosed mixer hoppers.

[0021] FIG. 10 is a schematic diagram of an embodiment of a control network system used to
monitor, control, and communicate with a variety of control systems located at one or more well
sites.

[0022] FIG. 11 is a flow chart of an embodiment of a method to provide a mobile source of
electricity for fracturing operations.

[0023] FIG. 12 is a flow chart of an embodiment of a method to pump fracturing fluid into a
wellhead.

[0024] FIG. 13 is a schematic diagram of an embodiment of a fracturing pump transport
configured to remotely engage and/or disengage one or more pumps from the prime mover.
[0025] FIG. 14A is a schematic diagram of an embodiment of a drive line assembly that
includes an engagement coupling located in an engagement position.

[0026] FIG. 14B is a schematic diagram of an embodiment of a drive line assembly that
includes an engagement coupling located in a disengagement position.

[0027] FIG. 15A is a schematic diagram of an embodiment of an engagement panel configured
to cause remote engagement and/or disengagement of one or more pumps with a prime mover.
[0028] FIG. 15B is a schematic diagram of an embodiment of a hydraulic control bank located
within an engagement panel.

[0029] While certain embodiments will be described in connection with the illustrative
embodiments shown herein, the invention is not limited to those embodiments. On the contrary,
all alternatives, modifications, and equivalents are included within the spirit and scope of the
invention as defined by the claims. In the drawing figures, which are not to scale, the same
reference numerals are used throughout the description and in the drawing figures for components
and elements having the same structure, and primed reference numerals are used for components
and elements having a similar function and construction to those components and elements having

the same unprimed reference numerals.
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DETAILED DESCRIPTION
[0030] As used herein, the term “transport” refers to any transportation assembly, including, but
not limited to, a trailer, truck, skid, and/or barge used to transport relatively heavy structures, such
as fracturing equipment.
[0031] As used herein, the term “trailer” refers to a transportation assembly used to transport
relatively heavy structures, such as fracturing equipment that can be attached and/or detached from
a transportation vehicle used to pull or move the trailer. In one embodiment, the trailer may include
the mounts and manifold systems to connect the trailer to other fracturing equipment within a
fracturing system or fleet.
[0032] As used herein, the term “lay-down trailer” refers to a trailer that includes two sections
with different vertical heights. One of the sections or the upper section is positioned at or above the
trailer axles and another section or the lower section is positioned at or below the trailer axles. In one
embodiment the main trailer beams of the lay-down trailer may be resting on the ground when in
operational mode and/or when uncoupled from a transportation vehicle, such as a tractor.
[0033] As used herein, the term “gas turbine generator” refers to both the gas turbine and the
generator sections of a gas-turbine generator transport. The gas turbine generator receives
hydrocarbon fuel, such as natural gas, and converts the hydrocarbon fuel into electricity.
[0034] As used herein, the term “inlet plenum” may be interchanged and generally referred to
as “inlet”, “air intake,” and “intake plenum,” throughout this disclosure. Additionally, the term
“exhaust collector” may be interchanged throughout and generally referred to as “exhaust diffuser”
and “exhaust plenum” throughout this disclosure.
[0035] As used herein, the term “gas turbine inlet filter” may be interchanged and generally
referred to as “inlet filter” and “inlet filter assembly.” The term “air inlet filter housing” may also be
interchanged and generally referred to as “filter housing” and “air filter assembly housing”
throughout this disclosure. Furthermore, the term “exhaust stack” may also be interchanged and
generally referred to as “turbine exhaust stack™ throughout this disclosure.
[0036] Various example embodiments are disclosed herein that provide mobile electric
fracturing operations for one or more well sites. To provide fracturing operations, a mobile source
of electricity may be configured to provide electric power to a variety of fracturing equipment located
at the well sites. The mobile source of electricity may be implemented using at least two transports

to reduce its “footprint” at a site. One transport, the power generation transport, may comprise a gas
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turbine and generator along with ancillary equipment that supplies electric power to the well sites.
For example, the power generation transport may produce electric power in the ranges of about 15-
35 megawatt (MW) when providing electric power to a single well site. A second transport, the inlet
and exhaust transport, may comprise one or more gas turbine inlet air filters and a gas turbine exhaust
stack. The power generation transport and the inlet and exhaust transport may be arranged such that
the inlet and exhaust are connected at the side of the gas turbine enclosure rather than through the
top of the gas turbine enclosure. In one embodiment, the mobile source of electricity may comprise
a third supplemental transport, an auxiliary gas turbine generator transport, that provides power to
ignite, start, or power on the power generation transport and/or provide ancillary power where peak
electric power demand exceeds the electric power output of the gas turbine generator transport. The
auxiliary gas turbine generator transport may comprise a smaller gas turbine generator than the one
used in the power generation transport (e.g., provides about 1-8 MW of electric power).

[0037] Also disclosed herein are various example embodiments of implementing mobile
fracturing operations using a fracturing pump transport that comprises a dual shaft electric motor
configured to drive at least two pumps. The dual shaft electric motor may be an electric motor
configured to operate within a desired mechanical power range, such as about 1,500 horsepower
(HP) to about 10,000 HP. Each of the pumps may be configured to operate within a desired
mechanical power range, such as about 1,500 HP to about 5,000 HP, to discharge fracturing fluid at
relatively high pressures (e.g., about 10,000 pounds per square inch (PSI)). In one embodiment, the
pumps may be plunger-style pumps that comprise one or more plungers to generate the high-pressure
fracturing fluid. The fracturing pump transport may mount and couple the dual shaft electric motor
to the pumps using sub-assemblies that isolate and allow operators to remove the pumps and/or the
dual shaft electric motor individually and without disconnecting the fracturing pump transport from
the mobile fracturing system.

[0038] The disclosure also includes various example embodiments of a control network system
that monitors and controls one or more hydraulic fracturing equipment remotely. The different
fracturing equipment, which include, but are not limited to, a blender, hydration unit, sand handling
equipment, chemical additive system, and the mobile source of electricity, may be configured to
operate remotely using a network topology, such as an Ethernet ring topology network. The control
network system may remove implementing control stations located on and/or in close proximity to

the fracturing equipment. Instead, a designated location, such as a data van and/or a remote location
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away from the vicinity of the fracturing equipment may remotely control the hydraulic fracturing
equipment.

[0039] FIG. 1 is a schematic diagram of an embodiment of a well site 100 that comprises a
wellhead 101 and a mobile fracturing system 103. Generally, a mobile fracturing system 103 may
perform fracturing operations to complete a well and/or transform a drilled well into a production
well. For example, the well site 100 may be a site where operators are in the process of drilling and
completing a well. Operators may start the well completion process with vertical drilling, running
production casing, and cementing within the wellbore. The operators may also insert a variety of
downhole tools into the wellbore and/or as part of a tool string used to drill the wellbore. After the
operators drill the well to a certain depth, a horizontal portion of the well may also be drilled and
subsequently encased in cement. The operators may be subsequently pack the rig, and a mobile
fracturing system 103 may be moved onto the well site 100 to perform fracturing operations that
force relatively high pressure fracturing fluid through wellhead 101 into subsurface geological
formations to create fissures and cracks within the rock. The fracturing system 103 may be moved
off the well site 100 once the operators complete fracturing operations. Typically, fracturing
operations for well site 100 may last several days.

[0040] To provide an environmentally cleaner and more transportable fracturing fleet, the
mobile fracturing system 103 may comprise a mobile source of electricity 102 configured to generate
electricity by converting hydrocarbon fuel, such as natural gas, obtained from one or more other
sources (e.g., a producing wellhead) at well site 100, from a remote offsite location, and/or another
relatively convenient location near the mobile source of electricity 102. Improving mobility of the
mobile fracturing system 103 may be beneficial because fracturing operations at a well site typically
last for several days and the fracturing equipment is subsequently removed from the well site after
completing the fracturing operation. Rather than using fuel that significantly impacts air quality (e.g.,
diesel fuel) as a source of power and/or receiving electric power from a grid or other type of
stationary power generation facility (e.g., located at the well site or offsite), the mobile fracturing
system 103 utilizes a mobile source of electricity 102 as a power source that burns cleaner while
being transportable along with other fracturing equipment. The generated electricity from the mobile
source of electricity 102 may be supplied to fracturing equipment to power fracturing operations at
one or more well sites. As shown in FIG. 1, the mobile source of electricity 102 may be implemented

using two transports in order to reduce the well site footprint and the ability for operators to move
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the mobile source of electricity 102 to different well sites and/or different fracturing jobs. Details
regarding implementing the mobile source of electricity 102 are discussed in more detail in FIGS.
4A-6.

[0041] The mobile source of electricity 102 may supply electric power to fracturing equipment
within the mobile fracturing system 103 that may include, but is not limited to, at least one switch
gear transport 112, a plurality of drive power transports 104, at least one auxiliary power transport
106, at least one blender transport 110, at least one data van 114 and a plurality of fracturing pump
transports 108 that deliver fracturing fluid through wellhead 101 to subsurtace geological formations.
The switch gear transport 112 may receive the electricity generated from the mobile source of electric
power 102 via one or more electrical connections. In one embodiment, the switch gear transport 112
may use 13.8 kilovolts (KV) electrical connections to receive power from the mobile source of
electric power 102. The switch gear transport 112 may comprise a plurality of electrical disconnect
switches, fuses, transformers, and/or circuit protectors to protect the fracturing equipment. The
switch gear transport 112 may transfer the electricity received from the mobile source of electricity
102 to the drive power transports 104 and auxiliary power transports 106.

[0042] The auxiliary power transport 106 may comprise a transformer and a control system to
control, monitor, and provide power to the electrically connected fracturing equipment. In one
embodiment, the auxiliary power transport 106 may receive the 13.8 KV electrical connection and
step down the voltage to 4.8 KV, which is provided to other fracturing equipment, such as the
fracturing pump transport 108, the blender transport 110, sand storage and conveyor, hydration
equipment, chemical equipment, data van 114, lighting equipment, and any additional auxiliary
equipment used for the fracturing operations. The auxiliary power transport 106 may step down the
voltage to 4.8 KV rather than other voltage levels, such as 600 V, in order to reduce cable size for
the electrical connections and the amount of cabling used to connect the mobile fracturing system
103. The control system may be configured to connect to a control network system such that the
auxiliary power transport 106 may be monitored and/or controlled from a distant location, such as
the data van 114 or some other type of control center.

[0043] The drive power transports 104 may be configured to monitor and control one or more
electrical motors located on the fracturing pump transports 108 via a plurality of connections, such
as electrical connections (e.g., copper wires), fiber optics, wireless, and/or combinations thereof. The

connections are omitted from FIG. 1 for clarity of the drawing. The drive power transports 104 may
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be part of the control network system, where each of the drive power transports 104 comprise one
or more variable frequency drives (VFDs) used to monitor and control the prime movers on the
fracturing pump transports 108. The control network system may communicate with each of the
drive power transports 104 to monitor and/or control each of the VFDs. The VFDs may be
configured to control the speed and torque of the prime movers by varying the input frequency and
voltage to the prime movers. Using FIG. 1 as an example, each of the drive power transports 104
may be configured to drive a plurality of the fracturing pump transports 108. Other drive power
transport to fracturing pump transport ratios may be used as desired. In one embodiment, the drive
power transports 104 may comprise air filters and blowers that intake ambient air to cool the VFDs.
Other embodiments of the drive power transports 104 may use an air conditioning units and/or water
cooling to regulate the temperature of the VFDs.

[0044] The fracturing pump transport 108 may receive the electric power received from the drive
power transport 104 to power a prime mover. The prime mover converts electric power to
mechanical power for driving one or more pumps. In one embodiment, the prime mover may be a
dual shaft electric motor that drives two different pumps. The fracturing pump transport 108 may be
arranged such that one pump is coupled to opposite ends of the dual shaft electric motor and avoids
coupling the pumps in series. By avoiding coupling the pump in series, the fracturing pump transport
108 may continue to operate when either one of the pumps fails or have been removed from the
fracturing pump transport 108. Additionally, repairs to the pumps may be performed without
disconnecting the system manifolds that connect the fracturing pump transport 108 to other
fracturing equipment within the mobile fracturing system 103 and wellhead 101. Details regarding
implementing the fracturing pump transport 108 are discussed in more detail in FIGS. 7A-7B.
[0045] The blender transport 110 may receive the electric power fed through the auxiliary power
transport 106 to power a plurality of electric blenders. A plurality of prime movers may drive one or
more pumps that pump source fluid and blender additives (e.g., sand) into a blending tub, mix the
source fluid and blender additives together to form fracturing fluid, and discharge the fracturing fluid
to the fracturing pump transport 108. In one embodiment, the electric blender may be a dual
configuration blender that comprises electric motors for the rotating machinery that are located on a
single transport, which is described in more detail in U.S. Patent Application Publication No.
2012/0255734, filed April 6, 2012 by Todd Coli et al. and entitled “Mobile, Modular, Electrically

Powered System for use in Fracturing Underground Formations,” which is herein incorporated by
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reference in its entirety. In another embodiment, a plurality of enclosed mixer hoppers may be used
to supply the proppants and additives into a plurality of blending tubs. The electric blender that
comprises the enclosed mixer hoppers are discussed in more detail in FIGS. 9A and 9B.

[0046] The data van 114 may be part of a control network system, where the data van 114 acts
as a control center configured to monitor and provide operating instructions in order remotely operate
the blender transport 110, the mobile source of electricity 102, and fracturing pump transport 108
and/or other fracturing equipment within the mobile fracturing system 103. For example, the data
van 114 may communicate via the control network system with the VFDs located within the drive
power transports 104 that operate and monitor the health of the electric motors used to drive the
pumps on the fracturing pump transports 108. In one embodiment, the data van 114 may
communicate with the variety of fracturing equipment using a control network system that has a ring
topology. A ring topology may reduce the amount of control cabling used for fracturing operations
and increase the capacity and speed of data transfers and communication. Details regarding
implementing the control network system are discussed in more detail in FIG 10.

[0047] Other fracturing equipment shown in FIG. 1, such as gas conditioning transport, water
tanks, chemical storage of chemical additives, hydration unit, sand conveyor, and sandbox storage
are known by persons of ordinary skill in the art, and therefore are not discussed in further detail. In
one or more embodiments of the mobile fracturing system 103, one or more of the other fracturing
equipment shown in FIG. 1 may be configured to receive power generated from the mobile source
of electricity 102. Additionally, as shown in FIG. 1, one or more embodiments of the mobile
fracturing system 103 may not include the use of a missile that receives low-pressure fluid and
releases high-pressure fluid towards the wellhead 101. The control network system for the mobile
fracturing system 103 may remotely synchronizes and/or slaves the electric blender of the blender
transport 110 with the electric motors of the fracturing pump transports 108. Unlike a conventional
diesel powered blender, the electric blenders may perform rate changes to the pump rate change
mounted on the fracturing pump transports 108. In other words, if the pumps within the fracturing
pump transports 108 perform a rate change increase, the electric blender within a blender transport
110 may also automatically compensate its rate and ancillary equipment, such as the sand conveyor,
to accommodate the rate change. Manual commands from an operator may not be used to perform

the rate change.
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[0048] FIG. 2 is a schematic diagram an embodiment of a well site 200 that includes a mobile
source of electricity 204 that comprises three transports for the mobile fracturing system 202. The
mobile fracturing system 202 may be substantially similar to mobile fracturing system 103, except
that mobile fracturing system comprises an auxiliary gas turbine generator transport 206. The
auxiliary gas turbine generator transport 206 may be configured to provide power to ignite, start, or
power on the mobile source of electricity 204 and/or provide ancillary power where peak electric
power demand exceeds the electric power output of a gas turbine generator transport. The auxiliary
gas turbine generator transport may comprise a smaller, gas turbine or diesel generator that generates
less power (e.g., provides about 1-8 MW of electric power) than the one used in the gas turbine
generator transport. Additionally or alternatively, the auxiliary gas turbine generator transport 206
may provide testing, standby, peaking, and/or other emergency backup power functionality for the
mobile fracturing system 202.

[0049] FIG. 2 illustrates that the mobile fracturing system 202 arranges and positions the drive
power transport 104 and the auxiliary power transport 106 in an orientation that is about parallel to
the switch gear transport 112 and the fracturing pump transports 108. Positioning the drive power
transport 104 and the auxiliary power transport 106 in a parallel orientation rather than about a
perpendicular orientation as shown in FIG. 1 may be beneficial, for example reducing the foot print
of the mobile fracturing system 202. Moreover, FIG. 2 also illustrates that a fuel source 208, such as
natural gas from a producing wellhead, may be located at the well site and be used by the mobile
source of electricity 204 to generate electricity.

[0050] Although FIGS. 1 and 2 illustrate a specific configuration for a mobile fracturing system
103 at a well site 100, the disclosure is not limited to that application and/or the specific embodiment
illustrated in FIGS. 1 and 2. For instance, embodiments of the present disclosure may include a
plurality of wellheads 101, a plurality of blender transports 110, and a plurality of auxiliary power
transports 106. Additionally, the mobile source of electricity 102 is not limited for use in a fracturing
operation and may be applicable to power other types of equipment and devices not typically used
in a fracturing operation. The use and discussion of FIGS. 1 and 2 is only an example to facilitate
ease of description and explanation.

[0051] FIG. 3 is a schematic diagram an embodiment of a well site 300 that includes two
wellheads 101 and two data vans 114. The two data vans 114 may be part of the control network

system that simultaneously monitors and provides operating instructions to the two different
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wellheads 101. An additional blender transport 110 may be added to provide fracturing fluid to
fracturing pump transports 108 used to fracture the subsurface geological structure underneath the
second wellhead 101. Although FIG. 3 illustrates that both wellheads 101 are located on the same
well site 300, other embodiments may have the wellheads 101 located at different well sites.

[0052] Mobile Source of Electricity

[0053] The mobile source of electricity may be part of the mobile fracturing system used at a
well site as described in FIGS. 1-3. In other words, the mobile source of electricity may be configured
to be transportable to different locations (e.g., different well sites) along with other fracturing
equipment (e.g., fracturing pump transports) that are part of the mobile fracturing system and may
not be left behind after completing fracturing operations. The mobile source of electricity may
include at least two different transports that improve mobility of the dedicated electric power by
simplifying and minimizing the operations for the mobilization and de-mobilization process. For
example, the mobile source of electricity may improve mobility by enabling a mobilization and de-
mobilization time period of about 24 hours. The mobile source of electricity also incorporates a two
transport footprint, where the same two transport system may be used for transportation and
operation modes. Although FIGS. 4A-6 illustrate embodiments of implementing a mobile source of
electricity using two different transports, other embodiments of the mobile source of electricity may
mount the gas turbine generator, air inlet filter housing, gas turbine exhaust stack, and other
components shown in FIGS. 4A-6 on a different number of transports (e.g., all on one transport or
more than two transports). To provide electric power for fracturing operations at one or more
locations (e.g., well sites), the mobile source of electricity be designed to unitize and mobilize a gas-
turbine and generator adapted to convert hydrocarbon fuel, such as natural gas, into electricity.

[0054] FIGS. 4A and 4B are schematic diagrams of an embodiment of the gas turbine generator
transport 400. FIG. 4A illustrates a side-profile view of the gas turbine generator transport 400 with
a turbine enclosure 402 that surrounds components within the gas turbine generator transport 400
and includes cavities for the inlet plenum 404, exhaust collector 406, and an enclosure ventilation
inlet 418. FIG. 4B illustrates a side-profile view of the gas turbine generator transport 400 that depicts
the components within the turbine enclosure 402. As shown in FIG. 4B, the gas turbine generator
transport 400 may comprise the following equipment: (1) an inlet plenum 404; (2) a gas turbine 407
(e.g., General Electric (GE) 2500); (3) an exhaust collector 406; (4) a generator 408; (5) a generator
breaker 410; and (6) a control system 412. Other components not shown in FIG. 4B, but which may
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also be located on the gas turbine generator transport 400 include a turbine lube oil system, a fire
suppression system, and a generator lube oil system.

[0055] The gas turbine generator transport 400 includes the gas turbine 407 to generate
mechanical energy (i.e., rotation of a shaft) from a hydrocarbon fuel source, such as natural gas,
liquefied natural gas, condensate, and/or other liquid fuels. As shown in FIG. 4B, the gas turbine
shaft is connected to the generator 408 such that the generator 408 converts the supplied mechanical
energy from the rotation of the shaft to produce electric power. The gas turbine 407 may be a gas
turbine, such as the GE LM2500 family of gas turbines, the Pratt and Whitney FT8 gas turbines, or
any other gas turbine that generates enough mechanical power for a generator 408 to power
fracturing operations at one or more well sites. The generator 408 may be a Brush BDAX 62-170ER
generator or any other generator configured to generate electric power for fracturing operations at
one or more well sites. For example, the gas turbine 407 and generator 408 combination within a gas
turbine generator transport 400 may generate electric power from a range of at least about 15
megawatt (MW) to about 35 MW. Other types of gas-turbine generators with power ranges greater
than about 35 MW or less than about 15 MW may also be used depending on the amount of power
needed at the well sites. In one embodiment, to increase mobility of the gas turbine generator
transport 400, the gas turbine 407 may be configured to fit within a dimension of about 14.5 feet
long and about four feet in diameter and/or the generator 408 may be configured to fit within a
dimension of about 18 feet long and about 7 feet wide.

[0056] The generator 408 may be housed within the turbine enclosure 402 that includes air
ventilation fans internal to the generator 408 that draws air into the air inlet located on the front
and/or back of the generator 408 and discharges air out on the sides via the air outlets 414. Other
embodiments may have the air outlets positioned on different locations of the enclosure for the
generator 408. In one embodiment, the air inlet may be inlet louvres and the air outlets may be outlet
louvres that protect the generator from the weather elements. A separate generator ventilation stack
unit may be mounted on the top of the gas turbine generator transport 400.

[0057] The turbine enclosure 402 may also comprise gas turbine inlet filter(s) configured to
provide ventilation air and combustion air via one or more inlet plenums 404 to the gas turbine 407.
Additionally, enclosure ventilation inlets 418 may be added to increase the amount of ventilation air.
The ventilation air may be air used to cool the gas turbine 407 and ventilate the gas turbine enclosure

402. The combustion air may be the air that is supplied to the gas turbine 407 to aid in the production
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of the mechanical energy. The inlet plenum 404 may be configured to collect the intake air from the
gas turbine inlet filter and supply the intake air to the gas turbine. The exhaust collector 406 may be
configured to collect the air exhaust from the gas turbine and supply the exhaust air to the gas turbine
exhaust stack.

[0058] To improve mobility of the gas turbine generator transport 400, the air inlet filter housing
and the gas turbine exhaust stack are configured to be connected from at least one of the sides of the
turbine enclosure 402, as opposed to connecting both the air inlet filter housing and the gas turbine
exhaust stack on the top of the turbine enclosure 402 or connecting the air inlet filter housing at one
end of the gas turbine generator transport 400 and connecting the exhaust collector from the side of
the turbine enclosure 402. The air inlet filter housing and gas turbine exhaust stack from the inlet
and exhaust transport may connect with the turbine enclosure 402 using one or more expansion
connections that extend from one or both of the transports, located at the sides of the turbine
enclosure 402. Any form of connection may be used that provides coupling between the turbine
enclosure 402 and the air inlet filter housing and gas turbine exhaust stack without using a crane,
forklift, and/or any other external mechanical means to connect the expansion connections in place
and/or to connect the air inlet filter housing and gas turbine exhaust stack to the side of the turbine
enclosure 402. The expansion connections may comprise a duct and/or an expansion joint to connect
the air inlet filter housing and gas turbine exhaust stack to the turbine enclosure 402. Additionally,
the routing of the air inlet filter housing and gas turbine exhaust stack via the sides of the turbine
enclosure 402 may provide a complete aerodynamic modeling where the inlet air flow and the
exhaust air flow are used to achieve the gas turbine nameplate output rating. The inlet and exhaust
transport is discussed in more detail later in FIGS. SA and 5B.

[0059] To improve mobility over a variety of roadways, the gas turbine generator transport 400
in FIGS. 4A and 4B may have a maximum height of about 13 feet and 6 inches, a maximum width
of about 8 feet and 6 inches, and a maximum length of about 66 feet. Further, the gas turbine
generator transport 400 may comprise at least three axles used to support and distribute the weight
on the gas turbine generator transport 400. Other embodiments of the gas turbine generator transport
400 may be transports that exceed three axles depending on the total transport weight. The
dimensions and the number of axles may be adjusted to allow for the transport over roadways that

typically mandate certain height, length, and weight restrictions.
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[0060] In one embodiment, the gas turbine 407 and generator 408 may be mounted to an
engineered transport frame 416, a sub-base, sub-skid, or any other sub-structure used to support the
mounting of gas turbine 407 and generator 408. The single engineered transport frame may be used
to align the connections between the gas turbine 407, the generator 408, the inlet plenum 404 and
the exhaust collector 406 and/or lower the gas turbine and generator by configuring for a flush mount
to the single engineered transport frame 416. The single engineered transport frame 416 may allow
for easier alignment and connection of the gas turbine 407 and generator 408 compared to using
separate sub-base for the gas turbine 407 and generator 408. Other embodiments of the gas turbine
generator transport 400 may use a plurality of sub-bases, for example, mounting the gas turbine 407
on one sub-base and mounting the generator 408 on another sub-base.

[0061] FIG. 4B illustrates that the generator breaker 410 and control systems 412 may be located
on the gas turbine generator transport 400. The generator breaker 410 may comprise one or more
circuit breakers that are configured to protect the generator 408 from current and/or voltage fault
conditions. The generator breaker 410 may be a medium voltage (MV) circuit breaker switchboard.
In one embodiment, the generator breaker may be about three panels, two for the generator and one
for a feeder that protect relays on the circuit breaker. In one embodiment, the generator breaker 410
may be vacuum circuit breaker. The control system 412 may be configured to control, monitor,
regulate, and adjust the power output of the gas turbine 407 and generator 408. For example, the
control system 412 may monitor and balance the load produced by the fracturing operations by
generating enough electric power to match the load demands. The control system 412 may also be
configured to synchronize and communicate with a control network system that allows a data van or
other computing systems located in a remote location (e.g., off the well site) to control, monitor,
regulate, and adjust power output of the generator 408. Although FIG. 4B illustrates that the
generator breaker 410 and/or control system 412 may be mounted on the gas turbine generator
transport 400, other embodiments of the mobile source of electricity may mount the generator
breaker 410 and/or control system 412 in other locations (e.g. switch gear transport).

[0062] Other equipment that may also be located on the gas turbine generator transport 400, but
are not shown in FIGS. 4A and 4B include the turbine lube oil system, gas fuel valves, generator
lube oil system, and fire suppression system. The lube oil systems or consoles, which generally refer
to both the turbine lube oil system and generator lube oil system within this disclosure, may be

configured to provide a generator and turbine lube oil filtering and cooling systems. In one
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embodiment, the turbine lube oil console area of the transport may also contain the fire suppression
system, which may comprise sprinklers, water mist, clean agent, foam sprinkler, carbon dioxide,
and/or other equipment used to suppress a fire or provide fire protection for the gas turbine 407. The
mounting of the turbine lube oil consoles and the fire suppression system onto the gas turbine
generator transport 400 reduces this transport’s footprint by eliminating the need for an auxiliary
transport and connections for the turbine and generator lube oil, filtering, cooling systems and the
fire suppression system to the gas turbine generator transport. The turbine and generator lube oil
systems may be mounted on a skid that is located underneath the generator 408 or any other location
on the gas turbine generator transport 400.

[0063] FIGS. 5A and 5B are schematic diagrams of embodiments of an inlet and exhaust
transport 500. Specifically, FIG. 5A depicts the inlet and exhaust transport 500 while in
transportation mode and FIG. 5B depicts the inlet and exhaust transport 500 while in operational
mode. As shown in FIGS. 5A and 5B, the inlet and exhaust transports 500 include an air inlet filter
housing 502 and a gas turbine exhaust stack 504. Although not shown in FIGS. SA and 5B, one or
more gas turbine inlet filters and ventilation fans may be located within or housed in the air inlet
filter housing 302.

[0064] FIGS. 5A and 5B illustrate that the air inlet filter housing 502 may be mounted on the
inlet and exhaust transport 500 at a fixed location. Other embodiments of the inlet and exhaust
transport 500 may mount the air inlet filter housing 502 with a configuration such that the air inlet
filter housing 502 may slide in one or more directions when transitioning between operational
mode and transportation mode. For example, as shown in FIG. 5C, the air inlet filter housing 502
may slide out for operational mode and slide back for transport mode. Sliding the air inlet filter
housing 502 may be used to align the air inlet filter housing 502 with the inlet plenum of the gas
turbine enclosure mounted on the gas turbine generator transport. In another embodiment, the air
inlet filter housing 502 may be mounted on a turntable with the ability to engage the inlet plenum
of the gas turbine enclosure mounted on the gas turbine generator transport. The air inlet filter
housing 502 may comprise a plurality of silencers that reduce noise. The different embodiments
for mounting the air inlet filter housing 502 may depend on the amount of clean air and the air
flow dynamics needed to supply the gas turbine for combustion.

[0065] The gas turbine exhaust stack 504 may comprise the gas turbine exhaust 508, an exhaust

extension 506 configured for noise control, and an exhaust end connector 510. The exhaust extension
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506 may comprise a plurality of silencers that reduce noise from the inlet and exhaust transport 500.
As shown in FIG. 5A, the gas turbine exhaust stack 504 may be mounted to initially lie on its side
during transportation mode. In operational mode, the gas turbine exhaust stack 504 may be rotated
up without using external mechanical means such that the gas turbine exhaust stack 504 is mounted
to the inlet and exhaust transport 500 on its base and in the upright position. In operational mode,
the gas turbine exhaust stack 504 may be positioned using hydraulics, pneumatics, and/or electric
motors such that it aligns and connects with the exhaust end connector 510 and exhaust collector of
the gas turbine enclosure shown in FIGS. 4A and 4B.

[0066] The exhaust end connector 510 may be adjusted to accommodate and align the gas
turbine exhaust stack 504 with the exhaust collector of the gas turbine enclosure. In operational
mode, the exhaust end connector 510 may move forward in a side direction, which is in the direction
toward the gas turbine enclosure. The exhaust end connector 510 may move backward in the side
direction, which is in the direction away from the gas turbine enclosure, when transitioning to the
transportation mode. Other embodiments of the gas turbine exhaust stack 504 may have the gas
turbine exhaust 508 and the exhaust end connector 510 connected as a single component such that
the exhaust end connector 510 and the gas turbine exhaust stack 504 are rotated together when
transitioning between the transportation and operational modes.

[0067] In another embodiment, during transport, the gas turbine exhaust stack 504 may be
sectioned into a first section and a second section. For example, the first section may correspond to
the gas turbine exhaust 508 and the second section may correspond to the exhaust extension 506.
The first section of the gas turbine exhaust stack 508 may be in the upright position and the second
section of the gas turbine exhaust stack 506 may be mounted adjacent to the first section of the gas
turbine exhaust for transport. The first section and the second section may be hinged together such
that the second section may be rotated up to stack on top of the first section for operation. In another
embodiment, the gas turbine exhaust stack 504 may be configured such that the entire gas turbine
exhaust stack 504 may be lowered or raised while mounted on the inlet and exhaust transport 500.
[0068] Typically, the air inlet filter housing 502 and gas turbine exhaust stack 504 may be
transported on separate transports and subsequently crane lifted onto the top of gas turbine enclosure
and mounted on the gas turbine generator transport during operation mode. The separate transports
to carry the air inlet filter housing 502 and gas turbine exhaust stack 504 may not be used during

operational mode. However, by adapting the air inlet filter housing 502 and gas turbine exhaust stack
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504 to be mounted on a single transport and to connect to at least one of the sides of the gas turbine
enclosure mounted on the gas turbine generator transport, the inlet and exhaust transport may be
positioned alongside the gas turbine generator transport and subsequently connect the air inlet and
exhaust plenums for operations. The result is having a relatively quick rig-up and/or rig-down that
eliminates the use of heavy lift cranes, forklifts, and/or any other external mechanical means at the
operational site.

[0069] FIG. 6 is a schematic diagram of an embodiment of the two transport mobile electric
power source 600 when in operational mode. FIG. 6 illustrates a top-down-view of the coupling
between the inlet and exhaust transport 500 and the gas turbine transport 400 during operational
mode. The exhaust expansion connection 602 may move and connect (e.g., using hydraulics) to the
exhaust end connector 510 without using external mechanical means in order to connect the gas
turbine exhaust stack of the inlet and exhaust transport with the exhaust collector of the gas turbine
generator transport. The inlet expansion connections 604 may move and connect the air inlet filter
housing of the inlet and exhaust transport and the inlet plenum of the gas turbine generator transport.
The two transports 400 and 500 may be parked at a predetermined orientation and distance such that
the exhaust expansion connection 602 and inlet expansion connections 604 are able to connect the
two transports 400 and 500.

[0070] In one embodiment, to adjust the positioning, alignment, and distance in order to
connect the two transports 400 and 500, each of the transports 400 and 500 may include a hydraulic
walking system. For example, the hydraulic walking system may move and align transport 500
into a position without attaching the two transports 400 and 500 to transportation vehicles (e.g., a
tractor or other type of motor vehicle). Using FIGS. 4 and 5 as an example, the hydraulic walking
system may comprise a plurality of outriggers and/or support feet 412 used to move transport 400
and/or transport 500 back and forth and/or sideways. At each outrigger and/or support feet 412,
the hydraulic walking system may comprise a first hydraulic cylinder that lifts the transport and a
second hydraulic cylinder that moves the transport in the designated orientation or direction. A
hydraulic walking system on the transport increases mobility by reducing the precision needed
when parking the two transports next to each other.

[0071] FIG. 11 is a flow chart of an embodiment of a method 1100 to provide a mobile source
of electricity for fracturing operations. Method 1100 may start at block 1102 by transporting a mobile

source of electricity with other fracturing equipment to a well site that comprises a non-proeducing
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well. Method 1100 may then move to block 1104 and convert the mobile source of electricity from
transportation mode to operational mode. The same transports may be used during the conversation
from transportation mode to operational mode. In other words, transports are not added and/or
removed when setting up the mobile source of electricity for operational mode. Additionally, method
1100 be performed without the use of a forklift, crane, and/or other external mechanical means to
transition the mobile source of electricity into operational mode. The conversion process for a two
transport trailer is described in more detail in FIGS. 4A-6.

[0072] Method 1100 may then move to block 1106 and generate electricity using the mobile
source of electricity to power fracturing operations at one or more well sites. In one embodiment,
method 1100 may generate electricity by converting hydrocarbon fuel into electricity using a gas
turbine generator. Method 1100 may then move to block 1108 and convert the mobile source of
electricity from operational mode to transportation mode. Similar to block 1104, the conversion
process for block 1108 may use the same transports without using a forklift, crane, and/or other
external mechanical means to transition the mobile source of electricity back to transportation mode.
Method 1100 may then move to block 1110 to remove the mobile source of electricity along with
other fracturing equipment from the well site once fracturing operations are completed.

[0073] Fracturing Pump Transport

[0074] FIGS. 7A and 7B are schematic diagrams of embodiments of a fracturing pump transport
700 powered by the mobile source of electricity as described in FIGS. 4A-6. The fracturing pump
transport 700 may include a prime mover 704 powering two separate pumps 702A and 702B. By
combining a single prime mover 704 attached to two separate pumps 702A and 702B on a transport,
a fracturing operation may reduce the amount of pump transports, prime movers, variable frequency
drives (VFD’s), ground iron, suction hoses, and/or manifold transports. Although FIGS. 7A and 7B
illustrates that the fracturing pump transport 700 supports a single prime mover 704 power two
separate pumps 702A and 702B, other embodiments of the fracturing pump transport 700 may
include a plurality of prime movers 704 that each power the pumps 702A and 702B.

[0075] A “lay-down” trailer 710 design may provide mobility, improved safety, and enhanced
ergonomics for crew members to perform routine maintenance and operations of the pumps as the
“lay-down” arrangement positions the pumps lower to the ground as the main trailer beams are
resting on the ground for operational mode. As shown in FIGS. 7A and 7B, the “lay-down” trailer

710 has an upper section above the trailer axles that could hold or have mounted the fracturing pump

19

LIBERTY EXHIBIT 1002, Page 369



WO 2018/044307 PCT/US2016/049777

trailer power and control systems 708. The fracturing pump trailer power and control system 708
may comprise one or more electric drives, transformers, controls (e.g., a programmable logic
controller (PLC) located on the fracturing pump transport 700), and cables for connection to the
drive power trailers and/or a separate electric pumper system. The electric drives may provide
control, monitoring, and reliability functionality, such as preventing damage to a grounded or shorted
prime mover 704 and/or preventing overheating of components (e.g., semiconductor chips) within
the electric drives. The lower section, which may be positioned lower than the trailer axles, may hold
or have mounted the prime mover 704 and the pumps 702A and 702B attached on opposite sides of
each other.

[0076] In one embodiment, the prime mover 704 may be a dual shaft electric motor that has a
motor shaft that protrudes on opposite sides of the electric motor. The dual shaft electric motor may
be any desired type of alternating current (AC) or direct current (DC) motor. In one embodiment,
the dual shaft electric motor may be an induction motor and in another embodiment the dual shaft
electric motor may be a permanent magnet motor. Other embodiments of the prime mover 704 may
include other electric motors that are configured to provide about 5,000 HP or more. For example,
the dual shaft electric motor may deliver motor power in a range from about 1,500 HP to about
10,000 HP. Specific to some embodiments, the dual shaft electric motor may be about a 5,000 HP
rated electric motor or about a 10,000 HP electric motor. The prime mover 704 may be driven by at
least one variable frequency drive that is rated to a maximum of about 5,000 HP and may receive
electric power generated from the mobile source of electric power.

[0077] As shown in FIGS. 7A and 7B, one side of the prime mover 704 drives one pump 702A
and the opposite side of the prime mover 704 drives a second pump 702B. The pumps 702A and
702B are not configured in a series configuration in relation to the prime mover 704. In other words,
the prime mover 704 independently drives each pump 702A and 702B such that if one pump fails,
it can be disconnected and the other pump can continue to operate. The prime mover 704, which
could be a dual shaft electric motor, eliminates the use of diesel engines and transmissions.
Moreover, using a dual shaft electric motor on a transport may prevent dissonance or feedback when
transferring power to the pumps. In one embodiment, the prime mover 704 may be configured to
deliver at least about 5,000 HP distributed between the two pumps 702A and 702B. For instance,
prime mover 704, which may be a dual shaft electric motor, may provide about 2,500 HP to one of

the pumps 702A and about 2,500 HP to the other pump 702B in order to deliver a total of about
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5,000 HP. Other embodiments may have the prime mover 704 deliver less than 5,000 HP or more
than 5,000 HP. For example, the prime mover 704 may deliver a total of about 3,000 HP by
delivering about 1,500 HP to one of the pumps and about 1,500 HP to the other pump. Another
example may have the prime mover 704 deliver a total of about 10,000 HP by delivering about 5,000
HP to one of the pumps 702A and about 5,000 HP to another pump 702B. Specifically, in one or
more embodiments, the prime mover 704 may operate at HP ratings of about 3,000 HP, 3,500 HP,
4,000 HP, 4,500 HP, 5,000 HP, 5,200 HP, 5,400 HP, 6,000 HP, 7,000 HP, 8,000 HP, 9,000 HP,
and/or 10,000 HP.

[0078] The fracturing pump transport 700 may reduce the footprint of fracturing equipment on
a well-site by placing two pumps 702A and 702B on a single transport. Larger pumps may be
coupled to a dual shaft electric motor that operates with larger horse power to produce additional
equipment footprint reductions. In one embodiment, each of the pumps 702A and 702B may be
quintiplex pumps located on a single transport. Other embodiments may include other types of
plunger style pumps, such as triplex pumps. The pumps 702A and 702B may each operate from a
range of about 1,500 HP to about 5,000 HP. Specifically, in one or more embodiments, each of the
pumps 702A and 702B may operate at HP ratings of about 1,500 HP, 1,750 HP, 2,000 HP, 2,250
HP, 2,500 HP, 2,600 HP, 2,700 HP, 3,000 HP, 3,500 HP, 4,000 HP, 4,500 HP, and/or 5,000 HP. The
pumps 702A and 702B may not be configured in a series configuration where the prime mover 704
drives a first pump 702 A and the first pump 702B subsequently drives a second pump 702B.

[0079] FIG. 7A also illustrates that each pump 702A and 702B, which may also be generally
referred to in this disclosure as pump 702, is mounted on the fracturing pump transport 700 with the
same orientation. In particular, each pump 702 is mounted such that the fluid end assembly 716 for
each pump 702 is facing the same side of the fracturing pump transport 700. Additionally, in FIG.
7A, the power end assembly 718 for each pump 702 is facing the same side of the fracturing pump
transport 700. In other words, for a given pump 702 (e.g., pump 702A), the fluid end assembly 716
and power end assembly 718 are located on opposite sides of the fracturing pump transport 700. As
shown in FIG. 7A, both the fluid end assembly 716 and power end assembly 718 of a pump 702 may
face sides of the fracturing pump transport 700 that are about orthogonal or perpendicular to the front
end 720 and back end 722 of the fracturing pump transport 700. Having the fluid end side 716 of
each pump 702 face the same side of the fracturing pump transport 700 may be beneficial by

simplifying and reducing the amount of plumbing used to route both the low pressure fluid line and
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high pressure fluid line into and out of the fracturing pump transport 700. For example, if pump
702A’s and 702B’s fluid end assembly 716 are facing opposite sides of the fracturing pump transport
700, the fracturing pump transport 700 may include plumbing that routes both the low pressure fluid
lines and high pressure fluid lines on both sides of the fracturing pump transport 700. Alternatively,
if pump 702A’s and 702B’s fluid end assembly 716 are facing the same side of the fracturing pump
transport 700, at least a majority of the plumbing that routes both the low pressure fluid lines and
high pressure fluid lines could be located on one side of the fracturing pump transport 700.

[0080] In one embodiment, to mount both pumps 702 where the fluid end assemblies 716 are
facing the same side of the fracturing pump transport 700, one of the pumps 702 (e.g., pump 702B)
may be configured with a right-side pinion while the other pump 702 (e.g., pump 702A) is configured
with a pinion located on the opposite side of the pump 702, which can be referred to as a left-side
pinion. In particular, a pump 702 with a right-side pinion may be designated to mount to a specific
side of the prime mover 704, such as the side of the prime mover 704 facing the back end 722 (e.g.,
the end with trailer axles), and the pump 702 with a left-side pinion may be designated to mount on
the other side of the prime mover 704, such as the side of the prime mover 704 facing the front end
720 (e.g., trailer hitch). Because the pumps 702 are located on opposite sides of the prime mover
704, placing pinions on different sides of the pumps 702 allows the fluid end assembly 716 for each
pump 702 to face the same side of the fracturing pump transport 700.

[0081] In another embodiment, the fracturing pump transport 700 may include one or more
pumps 702 configured with a dual pinion 724. A pump 702 with the dual pinion configuration would
include both a left-side pinion and a right-side pinion. FIG. 7B illustrates that each pump 702A and
702B has a dual pinion 724, where the two pinion ends are located on opposite sides of each other.
Having pumps 702 configured with a dual pinion 724 provides additional flexibility compared to
pumps 702 with either a right-side pinion or a left-side pinion. Specifically, a pump 702 with a dual
pinion 724 may be able to mount on either side of the prime mover 704 while having the fluid end
assembly 716 for each pump 702 face the same side of the fracturing pump transport 700.

[0082] Another advantage of having the fluid end assemblies 716 face the same side of the
fracturing pump transport 700 is to avoid damaging the pump 702 at different loads and/or requiring
mounting of a custom fracturing pump. In embodiments where the fluid end assemblies 716 are
facing opposite directions, the pinions for pumps 702A and 702B may be rotating in opposite

directions when driven by the prime mover 704. A pinion, whether a right-pinion, left-pinion, or a
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dual pinion 724, may be located within the power end assembly 718 and includes a pinion shaft and
one or more pinion gears configured to generate rotational movement of the power end assembly
718. The rotational movement may generate torque that moves the plungers in the fluid end assembly
716 used to pump and pressurize fracturing fluid. To produce torque, typically, a pinion gear may
interface with a bull gear that drives a crankshaft, which in turn moves the fluid end plungers. The
pinion gear and the bull gear are commonly helical gears configured to engage with each other by
rotating in a specified direction. If the pinion shaft, pinion gear, and bull gear are rotated in a direction
opposite to the designed direction, the pinion gear may turn the bull gear until the pinion gear
generates enough torque to break the bull gear and damage the pump 702. To avoid damaging the
pumps 702, one of the pumps 702 would need to be customized to provide torque when the pinion
rotates in a direction opposite of conventional fracturing pumps. Including a customized fracturing
pump on the fracturing pump transport 700 could not only lead to an increase in manufacturing cost,
but also decrease operational and maintenance flexibility by requiring pumps 702A and 702B to be
mounted on designated sides of the prime mover 704.

[0083] The prime mover 704 and each of the pumps 702A and 702B may be mounted on sub-
assemblies configured to be isolated and allow for individual removal from the fracturing pump
transport. In other words, the prime mover 704 and each of the pumps 702A and 702B can be
removed from service and replaced without shutting down or compromising other portions of the
fracturing system. The prime mover 704 and pumps 702A and 702B may be connected to each other
via couplings that are disconnected when removed from the fracturing pump transport 700. If the
prime mover 704 needs to be replaced or removed for repair, the prime mover sub-assembly may be
detached from the fracturing pump transport 700 without removing the two pumps 702A and 702B
from the fracturing pump transport. For example, pump 702A can be isolated from the fracturing
pump transport 700, removed and replaced by a new pump 702A. If the prime mover 704 and/or the
pumps 702A and 702B requires service, an operator can isolate the different components from the
fluid lines, and unplug, un-pin, and remove the prime mover 704 and/or the pumps 702A and 702B
from the fracturing pump transport. Furthermore, each pump 702A and 702B sub-assembly may be
detached and removed from the fracturing pump transport 700 without removal of the other pump
and/or the prime mover 704. As such, the fracturing pump transport 700 may not need to be

disconnected from the manifold system and driven out of the location. Instead, replacement prime
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mover 704 and/or the pumps 702A and 702B may be placed backed into the line and reconnected to
the fracturing pump transport 700.

[0084] To implement the independent removal of the sub-assemblies, the two pumps 702A and
702B may be coupled to the prime mover 704 using a drive line assembly 706 that is adapted to
provide remote operation that engages and/or disengages one or both pumps 702A and 702B from
the prime mover 704. The drive line assembly 706 may comprise one or more couplings and one or
more drive shafts. For example, the drive line assembly 706 may comprise a fixed coupling that
connects to one of the pumps 702A or 702B, a keyed shaft 712, and an engagement coupling (e.g.,
spline-tooth coupling 714). The keyed shaft 712 may interconnect the fixed coupling (e.g., a flex
coupling or universal joint-based coupling) to a spline-tooth coupling 714 that attaches to the prime
mover 704. The fixed coupling may directly connect the keyed shaft 712 to the pinion of the pump
or indirectly connect the keyed shaft 712 to the pinion of the pump using a pump drive shaft. To
engage and/or disengage one or both pumps 702A and 702B from the prime mover 704, the spline-
tooth coupling 714 may include a splined sliding sleeve coupling and a motor coupling that provides
motor shaft alignment with the keyed shaft 712. Hydraulic fluid and/or mechanical power may be
used to adjust the splined sliding sleeve coupling to engage and/or disengage the pumps 702A and
702B from the prime mover 704. Other embodiments of couplings that may be used to engage and/or
disengage the keyed shaft 712 from the prime mover 704 may include torque tubes, air clutches,
electro-magnetic clutches, hydraulic clutches, and/or other clutches and disconnects that have
manual and/or remote operated disconnect devices.

[0085] FIG. 13 is a schematic diagram of an embodiment of a fracturing pump transport 1300
configured to remotely engage and/or disengage one or more pumps 702 from the prime mover
704. Although FIG. 13 illustrates that the prime mover 704 is a dual-shaft electric motor, other
embodiments of the fracturing pump transport 1300 may use other types of electric motors, such
an electric motor that has only one shaft extending outward. As shown in FIG. 13, the fracturing
pump transport 1300 may comprise an engagement panel 1302 and a monitoring station 1304,
such as a human monitoring interface (HMI) station. The engagement panel 1302 may include a
control system that adjusts an engagement coupling to transition between an engaged and a
disengaged position. In one embodiment, the engagement panel 1302 may include levers or
switches that an operator may manually operate to engage or disengage the keyed shaft 712 from

the motor shaft using the engagement coupling. Additionally or alternatively, the engagement
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panel 1302 may include electronic controllers that receive instructions from remote locations, such
as a monitoring station 1304, another location at the well site (e.g., data van), and/or off-site to
engage and/or disengage the pumps 702 from the prime mover 704. In response to receiving a
remote command, the engagement panel 1302 may trigger the engagement and/or disengagement
of one or more of the pumps from the prime mover 704. For instance, if pump 702A was
disengaged and pump 702B was engaged, in response to receiving the remote command, the
engagement panel 1302 may trigger the engagement of pump 702A and disengagement of pump
702B. The remote command may also produce a result where both pumps 702 are disengaged or
engaged with the prime mover.

[0086] The engagement panel 1302 may vary its mounting location on the fracturing pump
transport 1300 and the control mechanism used to engage and/or disengage the pumps 702 from
the prime mover 704. Although FIG. 13 illustrates the engagement panel 1302 is located at the
front end of the fracturing pump transport 1300, other embodiments could have the engagement
panel 1302 located at other locations, such as being part of the trailer power and control systems
708 and/or closer in proximity to the trailer power and control systems 708. The control mechanism
implemented by the engagement panel 1302 may be based on the type of engagement coupling
used to engage or disengage the pumps 702 and prime mover 704. For example, the engagement
panel 1302 may be a hydraulic control bank, which is discussed in more detail in FIGS. 15A and
15B that include hydraulic controllers (e.g., hydraulic and electronic control valves) that manage
hydraulic fluid pressure when the engagement coupling is a splined tooth coupling.

[0087] The monitoring station 1304, which may be part of the trailer power and control
systems 708, may include hardware and/or software that allow an operator to manage and control
(e.g., provide instructions) the engagement panel 1302 to engage and/or disengage the pumps 702
from the prime mover 704. For example, the monitoring station 1304 may be configured with a
safety control system that prevents the execution of engagement and/or disengagement instructions
when the prime mover and/or pumps are operational. In one embodiment, the monitoring station
1304 may also include network components for receiving remote engagement or disengagement
instructions by connecting to a control network system that communicates with other fracturing
equipment and/or control systems. The control network system is described in more detail in FIG.

10.
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[0088] The fracturing pump transport 1300 may also include proximity sensors (not shown in
FIG. 13) used to determine whether the engagement coupling is in an engagement or disengagement
position when performing remote monitoring at the monitoring station 1304, another location at the
well site (e.g., data van), and/or off-site. In one embodiment, the proximity sensors may be coupled
to the engagement coupling and/or located in close proximity to the engagement coupling to
determine whether the pumps 702 are engaged and/or disengaged with the prime mover 704.
Information obtained from the proximity sensors may also be useful in allowing the monitoring
station 1304 and/or other control systems that are part of the control network system (e.g., data van)
to determine the number of operating pumps (e.g., none, one, or two) for fracturing pump transport
1300. An operator and/or control system may use the number of pumps to accurately measure the
fluid pumping rate during operations.

[0089] FIGS. 14A and 14B are schematic diagrams of an embodiment of a drive line assembly
1400 used to remotely engage and/or disengage a pump from a prime mover. FIG. 14A illustrates
that the engagement coupling 1410 is in an engagement position while FIG. 14B illustrates that the
engagement coupling 1410 is in a disengagement position. When manual and/or remote instructions
are sent to move the engagement coupling 1410 into an engaged position, the engagement coupling
1410 may translate the rotational movement from the motor shaft 1408 of the prime mover to the
keyed shaft (e.g., a driveline shaft or pump pinion). In a disengaged position, the engagement
coupling 1410 disengages the keyed shaft from the motor shaft 1408 of the prime mover such that
the rotational movement is not translated to the keyed shaft even though the motor shaft 1408
continues to rotate. For FIGS. 14A and 14B, the keyed shaft would be located underneath the shaft
cover 1406 used to mount the proximity sensors 1404 A and 1404B.

[0090] FIGS. 14A and 14B also illustrate that the engagement coupling 1410 includes a spline-
tooth coupling with a sleeve that moves back in forth using hydraulic cylinders 1402 (e.g., hydraulic
rams). When the hydraulic cylinders 1402 move the sleeve in a designated direction (e.g., in the
direction of the pump) the spline-tooth coupling may engage the keyed shaft and transfer rotational
movement from the motor shaft 1408 to the keyed shaft. When the hydraulic cylinders 1402 move
the sleeve an opposite direction (e.g., in the direction of the prime mover), the spline-tooth coupling
may disengage the keyed shaft and isolate the rotational movement the motor shaft 1408 generates
from the keyed shaft. Other embodiments, may use mechanical power instead of hydraulic power to

move the sleeves of the spline-tooth coupling. As shown in FIGS 14A and 14B, the motor shaft 1408
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may refer to one end of the dual shaft that protrudes out of the prime mover. Other embodiments
could have the motor shaft 1408 be a drive line shaft that is coupled to one end of the dual shaft of
the prime mover. In other words, the engagement coupling 1410 may directly or indirectly connect
the keyed shaft engagement coupling 1410 to a prime mover.

[0091] The drive line assembly 1400 may also include one or more proximity sensors 1404A
and 1404B to determine the position of the engagement coupling 1410, and one or more fixed
couplings 1412 used to directly or indirectly couple the keyed shaft with a pump pinion. In FIG.
14A, the proximity sensor 1404A may detect when the engagement coupling 1410 is in an
engagement position, and in FIG. 14B, the proximity sensor 1404B may detect when the engagement
coupling 1410 has moved to a disengagement position. FIGS. 14A and 14B also depict fixed
couplings 1412 that couples the keyed shaft to a pump pinion. The drive line assembly 1400 may
vary the number of fixed couplings 1412 and intermediate drive shafts based on space availability,
misalignment tolerances, and whether vibrations from the pump need to be deflected to avoid
affecting the operation of the prime mover. Additionally, in one or more embodiments, the pump’s
pinion may move or walk slightly axially (e.g., 1/16ths of an inch). Having fixed couplings 1412 and
intermediate drive shafts may allow the pump’s pinion shaft to move or walk slightly without
damaging the motor shaft and/or bearings of the prime mover. Examples of fixed couplings 1412
may include, but are not limited to, flex couplings and/or universal joint-based coupling.

[0092] Although FIGS. 14A and 14B illustrate a specific embodiment of a drive line assembly
1400, the disclosure is not limited to the specific embodiment illustrated in FIGS. 14A and 14B.
For instance, engagement coupling 1410 may be implemented using other types of coupling, such
as torque tubes, air clutches, electro-magnetic clutches, hydraulic clutches. The type of
engagement coupling 1401 may then determine what powers the engagement and/or
disengagement operation, such as hydraulic, mechanical, and/or electric power. Additionally, the
engagement coupling 1410 may be configured to statically and/or dynamically engage and/or
disengage the keyed shaft from the motor shaft 1408. In a static engagement and/or disengagement,
the pumps and/or prime mover may not be operational when engagement or disengagement occurs.
For instance, the motor shaft 1408 is not rotating when performing static engagement and/or
disengagement. In a dynamic engagement and/or disengagement, the pumps, prime mover and/or
motor shaft 1408 are rotating when engagement and/or disengagement occurs. For example, rather

than using a spline-tooth coupling, the drive line assembly 1400 may use an air clutch to perform
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dynamic engagement or disengagement. The use and discussion of FIGS. 14A and 14B is only an

example to facilitate ease of description and explanation.

[0093] FIG. 15A is a schematic diagram of an embodiment of an engagement panel 1500
configured to cause remote engagement and/or disengagement of one or more pumps with a prime
mover, and FIG. 15B is a schematic diagram of an embodiment of a hydraulic control bank 1502
located within an engagement panel 1500. FIG. 15A illustrates that the engagement panel 1500
includes a hydraulic control bank 1502 with one or more hydraulic levers 1504 that operators may
manually operate to trigger engagement and/or disengagement of one or more pumps from a prime
mover. As shown in FIG. 15B, adjusting the hydraulic levers 1504 may activate hydraulic control
valves 1506 that adjust hydraulic fluid pressures to move an engagement coupling, such as a spline-
tooth coupling, to an engagement and/or disengagement position. The hydraulic control bank 1502
may also include electronic control valves 1508 that adjust hydraulic fluid pressures based on
instructions received from a remote location, such as a monitoring station, another location at the
well site (e.g., data van), and/or off-site. In one embodiment, the electronic control valves 1508
may include one or more electronic solenoids that adjust the hydraulic fluid pressures to engage
and/or disengage one or more pumps from the prime mover. Additionally or alternatively, the
engagement panel 1500 may also be configured to prevent engagement and/or disengagement
while the motor shaft of the prime mover is rotating (e.g., when an operator attempts to adjust the
hydraulic levers and/or remote instructions are received) in instances the engagement coupling is

configured to only perform static engagement and/or disengagement.

[0094] FIG. 12 is a flow chart of an embodiment of a method 1200 to pump fracturing fluid
into a wellhead. Method 1200 starts at block 1202 and receives electric power to power at least
one prime mover. The prime mover may be a dual-shaft electric motor located on a fracturing
pump transport as shown in FIGS. 7A and 7B. Method 1200 may then move to block 1204 and
receive fracturing fluid produced from one or more blenders. In one embodiment, the blenders

may be electric blenders that includes enclosed mixer hoppers.

[0095] Method 1200 then moves to block 1206 and drives one or more pumps using the at least
one prime mover to pressurize the fracturing fluid. In one embodiment, the pumps may be positioned
on opposite sides and may be both driven by a single shaft from the dual-shaft electric motor when

the engagement couplings for both pumps are in engagement position. In other words, when two
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pumps are operating and engaged, method 1200 may drive the two pumps in a parallel configuration
instead of a serial configuration. If one of the pumps are removed and/or disengaged, method 1200
may continue to drive the remaining pump. Method 1200 may receive engagement and/or
disengagement instructions manually and/or from a remote location to engage and/or disengaged the
pumps prior to or while driving the pumps. Method 1200 may then move to block 1208 and pump
the pressurized fracturing fluid into a wellhead.

[0096] Blender Transport

[0097] FIGS. 8A and 8B are schematic diagrams of an embodiment of a blender transport 800

that includes an electric blender 806. FIG. 8A illustrates a top-down view of the blender transport
800 and FIG. 8B illustrates a side-profile view of the blender transport 800. The blender transport
800 may be powered by the mobile source of electricity as described in FIGS. 1-6. The electric
blender 806 may be a dual configuration blender, as described in U.S. Patent Application Publication
2012/0255734, with a blending capacity of about 240 bpm. The dual configuration blender may
comprise electric motors for all rotating machinery and may be mounted on a single transport. The
dual configuration blender may have two separate blending units that are configured to be
independent and redundant. For example, any one or both the blending units may receive a source
fluid via inlet manifolds of the blending units. The source fluid may originate from the same source
or different sources. The source fluid may subsequently be blended by any one or both of the
blending tub and subsequently discharged out of any one or both outlet manifolds of the blending
units. Other embodiments of the blender transport 800 may be single configuration blender that
includes a single blending unit.

[0098] FIGS. 8A and 8B illustrate a “lay-down” trailer 802 design that provides mobility and
improves ergonomics for the crew members that perform routine maintenance and operations of the
electric blender 806 as the “lay-down” positions the blender tubs, pumps and piping lower to the
ground level and the main trailer beams are resting on the ground for operational mode.

[0099] Similar to the “lay-down” trailer 710, the “lay-down” trailer 802 may comprise an upper
section above the trailer axles and a lower section below the trailer axles. In one embodiment, the
electric blender 806 and associated equipment on the trailer may be controlled and monitored
remotely via a control system network. As shown in FIGS. 8A and 8B, a blender control system 804
that comprises a PL.C, transformers and one or more variable frequency drives are mounted on upper

section of the blender transport 800. To provide remote control and monitoring functions, the
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network may interface and communicate with the PLC (e.g., provide operating instructions), and the
PLC may subsequently control one or more variable frequency drives mounted on the blender trailer
to drive one or more electric motors of the blender. Operating the blender transport 800 remotely
may eliminate equipment operators from being exposed to hazardous environment and avoiding
potential exposure concentrated chemicals, silica dust, and rotating machinery. For example, a
conventional blender transport typically includes a station for an operator to manually operate the
blender. By remotely controlling using the control network and blender control system 804, the
station may be removed from the blender transport 800. Recall that a data van may act as a hub to
provide the remote control and monitoring functions and instructions to the blender control system
804.

[00100] FIGS. 9A and 9B are schematic diagrams of an embodiment of a blender transport 900
that includes an electric blender 902 with enclosed mixer hoppers 904. FIG. 9A illustrates a top-
down view of the blender transport 900 and FIG. 9B illustrates a side-profile view of the blender
transport 900. The electric blender 902 is substantially similar to the electric blender 806 except that
the electric blender 902 uses enclosed mixer hoppers 904 to add proppants and additives to the
blending tub. FIGS. 9A and 9B illustrate that the electric blender 902 is a dual configuration blender
that includes two enclosed mixer hoppers 904 powered by two electric motors, where each of the
electric motors may operate an enclosed mixer hopper 904.

[00101] Blenders that comprises open hoppers and augers typically have the proppants (e.g.,
sand) and/or additives exposed to the weather elements. In situations where precipitation occurs at
the well site, operators may cover the open hoppers and augers with drapes, tarps, and/or other
coverings to prevent the precipitation from contaminating the proppants and/or additives. The
enclosed mixer hopper 904 replaces the open hopper and augers typically included in a blender (e.g.,
electric blender 806 in FIGS. 8A and 8B) with enclosed mixer hoppers 904 (FIGS. 9A and 9B). By
replacing the open hopper and augers with enclosed mixer hoppers 904 the blender transport 900
may have the advantages of dust free volumetric proppant measurement, dust free mixing of
proppant and additives, moderate the transport of proppants, perform accurate volumetric
measurements, increase proppant transport efficiency with low slip, prevent proppant packing from
vibration, produce a consistent volume independent of angle of repose, and meter and blend wet
sand. Other advantages include the removal of gearboxes and increasing safety for operators with

the enclosed drum.
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[00102] Control Network System

[00103] FIG. 101is a schematic diagram of an embodiment of a control network system 1000 used
to monitor, control, and communicate with a variety of control systems located at one or more well
sites. FIG. 10 illustrates that the control network system 1000 may be in a ring-topology that
interconnects the control center 1002, blender transports 1004, chemical additive unit 1006,
hydration unit 1008, and fracturing pump transports 1012. A ring topology network may reduce the
amount of control cabling used for fracturing operations and increase the capacity and speed of data
transfers and communication. Additionally, the ring topology may allow for two way
communication and control by the control center 1002 for equipment connected to the control
network system 1000. For example, the control center may be able to monitor and control the other
fracturing equipment 1010 and third party equipment 1014 when added to the control network
system 1000, and for multiple pieces of equipment to communicate with each other. In other network
topologies, such as a star or mesh topology, the other fracturing equipment 1010 and third party
equipment 1014 may be limited to one way communication where data is transmitted from the
fracturing equipment 1010 and/or third party equipment 1014 to the control center 1002, but not vice
versa or between different pieces of equipment.

[00104] In one embodiment, the control network system 1000 may be a network, such as an
Ethernet network that connects and communications with the individual control systems for each of
the fracturing equipment. The control center 1002 may be configured to monitor, control, and
provide operating instructions to the different fracturing equipment. For example, the control center
1002 may communicate with the VFDs located within the drive power transports 104 that operate
and monitor the health of the electric motors used to drive the pumps on the fracturing pump
transports 108. In one embodiment, the control center 1002 may be one or more data vans. More
data vans may be used when the fracturing operations include fracturing more than two wellheads
simultaneously.

[00105] At least one embodiment is disclosed and wvariations, combinations, and/or
modifications of the embodiment(s) and/or features of the embodiment(s) made by a person having
ordinary skill in the art are within the scope of the disclosure. Alternative embodiments that result
from combining, integrating, and/or omitting features of the embodiment(s) are also within the
scope of the disclosure. Where numerical ranges or limitations are expressly stated, such express

ranges or limitations may be understood to include iterative ranges or limitations of like magnitude
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falling within the expressly stated ranges or limitations (e.g., from about 1 to about 10 includes, 2,
3, 4, etc.; greater than 0.10 includes 0.11, 0.12, 0.13, etc.). The use of the term “about” means
+10% of the subsequent number, unless otherwise stated.

[00106] Use of the term “optionally” with respect to any element of a claim means that the
element is required, or alternatively, the element is not required, both alternatives being within the
scope of the claim. Use of broader terms such as comprises, includes, and having may be
understood to provide support for narrower terms such as consisting of, consisting essentially of,
and comprised substantially of. Accordingly, the scope of protection is not limited by the
description set out above but is defined by the claims that follow, that scope including all
equivalents of the subject matter of the claims. Each and every claim is incorporated as further
disclosure into the specification and the claims are embodiment(s) of the present disclosure.
[00107] While several embodiments have been provided in the present disclosure, it should be
understood that the disclosed systems and methods might be embodied in many other specific forms
without departing from the spirit or scope of the present disclosure. The present examples are to be
considered as illustrative and not restrictive, and the intention is not to be limited to the details given
herein. For example, the various elements or components may be combined or integrated in another
system or certain features may be omitted, or not implemented.

[00108] In addition, techniques, systems, subsystems, and methods described and illustrated in
the various embodiments as discrete or separate may be combined or integrated with other systems,
modules, techniques, or methods without departing from the scope of the present disclosure. Other
items shown or discussed as coupled or directly coupled or communicating with each other may be
indirectly coupled or communicating through some interface, device, or intermediate component

whether electrically, mechanically, or otherwise.
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CLAIMS

What is claimed is:

1. A system for pumping and pressurizing fracturing fluid, comprising:

a mobile transport;

an electric prime mover mounted on the mobile transport;

a fracturing pump mounted on the mobile transport;

an engagement panel configured to receive a remote command to disengage the fracturing
pump from the electric prime mover; and

a drive line assembly comprising an engagement coupling configured to disengage the
fracturing pump and a shaft of the electric prime mover triggered by the engagement panel in

response to receiving the remote command.

2. The system of claim 1, wherein the electric prime mover is a dual shaft electric prime mover

that extends the shaft out on opposites sides of the dual shaft electric prime mover.

3. The system of claim 2, further comprising a second fracturing pump mounted on the mobile
transport and a second drive line assembly that comprises a second engagement coupling configured

to selectively disengage the second fracturing pump and the dual shaft electric prime mover.

4. The system of claim 1, wherein the drive line assembly comprises a keyed shaft, and
wherein the engagement coupling is configured to selectively disengage the keyed shaft with the
shaft.

5. The system of claim 4, wherein the drive line assembly comprises a fixed coupling that

couples a pinion shaft of the fracturing pump to the keyed shaft.

6. The system of claim 1, further comprising a monitoring station mounted on the mobile

transport and configured to transmit the remote command to the engagement panel.
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7. The system of claim 1, wherein the engagement coupling is configured to selectively

disengage when the shaft is rotating.

8. The system of claim 1, wherein the engagement coupling is configured to selectively

disengage after the shaft stops rotating.

9. The system of claim 1, wherein the fracturing pump includes a dual-pinion shaft.

10. The system of claim 1, further comprising a second fracturing pump mounted on the mobile
transport, wherein the fracturing pump and the second fracturing pump each comprise a fluid end

assembly that are mounted on a same side of the mobile transport.

11. A fracturing pump transport comprising:

a first fracturing pump;

a second fracturing pump;

a dual shaft electric motor that comprises a shaft having a first end and a second end;

a first drive line assembly that comprises a first engagement coupling that allows for selective
engagement, disengagement, or both of the first fracturing pump with the first end of the shaft;

a second drive line assembly that comprises a second engagement coupling that allows for
selective engagement, disengagement, or both of the second fracturing pump with the second end of
the shaft; and

an engagement panel that allows for selective engagement or disengagement at the first

engagement coupling based on receiving a remote command.

12. The fracturing pump transport of claim 11, wherein the first drive line assembly comprises
a keyed shaft, and wherein the engagement coupling allows for selective engagement,

disengagement, or both of the keyed shaft with the first end of the shaft.

13. The fracturing pump transport of claim 12, wherein the first drive line assembly comprises

a fixed coupling that couples the first fracturing pump to the keyed shaft.
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14. The fracturing pump transport of claim 11, wherein the engagement coupling allows for

selective engagement, disengagement, or both after the shaft stops rotating.

15. The fracturing pump transport of claim 11, wherein the first fracturing pump includes a dual

pinion shaft.

16. The fracturing pump transport of claim 11, wherein the first fracturing pump and the second
fracturing pump each comprise a fluid end assembly that face a same side of the fracturing pump

transport.

17. A method for pumping and pressurizing fracturing fluid, the method comprising:

receiving a disengagement command from a location remote to a fracturing pump
transport;

disengaging, in response to receiving the disengagement command, a first fracturing pump
mounted on the fracturing pump transport with a dual shaft electric prime mover mounted on the
fracturing pump transport using a first drive line assembly, wherein the first drive line assembly
comprises an engagement coupling that allows for selective engagement between the first fracturing
pump and the dual shaft electric prime mover; and

driving a second fracturing pump mounted on the fracturing pump transport with the dual
shaft electric prime mover after disengaging the first fracturing pump from the dual shaft electric

prime mover using the first drive line assembly.

18. The method of claim 17, further comprising:

receiving a second disengagement command from the location remote to the fracturing
pump transport; and

disengaging, in response to receiving the second disengagement command, the second
fracturing pump with the dual shaft electric prime mover using a second drive line assembly, wherein
the second drive line assembly comprises a second engagement coupling that allows for selective

engagement between the second fracturing pump and the dual shaft electric prime mover.

35

LIBERTY EXHIBIT 1002, Page 385



WO 2018/044307 PCT/US2016/049777

19. The method of claim 18, wherein the dis-engaging of the second fracturing pump with the

dual shaft electric prime mover occurs after the dual shaft electric prime mover stops driving the

second fracturing pump.

20. The method of claim 17, wherein the first fracturing pump and the second fracturing pump

each comprise a fluid end assembly mounted on a same side of the fracturing pump transport.
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DRILLING RIG POWER SUPPLY BUS MANAGEMENT

FIELD OF THE INVENTION

The present invention relates to power supply systems for drilling rigs, and more particularly to a

rig mud pump drive and a power management system and method associated therewith.

BACKGROUND OF THE INVENTION

System inefficiencies in the power supply of a drilling rig, for example, for use in oil and gas
exploration, result in increased fuel consumption and therefore increased emissions output, either
due to power losses in the electrical power distribution of sizeable electrical power over a
considerable distance of the rig or due to use of oversized and underutilized mechanical drive
systems — in particular the mud pump drive system - that are designed for peak power
requirements but are utilized most of the time substantially below peak power, yet have to be in a

state of readiness (running) at all times for good control.

Internal Combustion Engine (1CE) systems in compliance with new environmental regulations
require higher levels of maintenance load and heat to ensure proper operation of after-treatment
systems employed to reduce emissions. Failure to provide adequate load and or temperature will

result in a deteriorated after-treatment system no longer capable of meeting the new
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environmental regulations, thus requiring, for example, a ‘Force Regen’ process in which the
ICE system raises its speed and creates artificial load in order to develop high levels of heat in

order to clean the after-treatment system by burning the contamination therein.

While fully electric powered rigs using batteries charged by generator sets and power
management systems address some of the problems arising from peak or cyclical loads, they
have inherent efficiency losses due to the electrical power distribution such as, for example,
losses from the generator creating the power, transmission losses between the generator and the
battery or load sensing system and between the battery or load sensing system and the drives,
and losses in the electric drives. Consequently, there have been developments where the draw-
works (hoisting and rotary functions) are electrically driven, while the mud pump(s) — having the
most significant power consumption - are mechanically actuated to take advantage of the

efficiencies of the mechanical power train.

Unfortunately, the ICE system driving the mud pump(s) are still underutilized for most of their
operating time resulting in the aforementioned problems. It is desirable to provide a rig mud
pump drive that enables operation of an ICE driving the mud pump within its efticient operating

range.

It is also desirable to provide a power management system and method associated with the mud
pump drive that enables operation of an ICE driving the mud pump within its efficient operating

range.
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It is also desirable to provide a power management system and method associated with the mud
pump drive that keeps the mud pump drive in a state of readiness while the ICE driving the mud

pump is shut off.

SUMMARY OF THE INVENTION

Accordingly, onc object of the present invention is to provide a rig mud pump drive that enables

operation of an ICE driving the mud pump within its efficient operating range.

Another object of the present invention is to provide a power management system and method
associated with the mud pump drive that enables operation of an ICE driving the mud pump

within its efficient operating range.

Another object of the present invention is to provide a power management system and method
associated with the mud pump drive that keeps the mud pump drive in a state of readiness while

the ICE driving the mud pump is shut off.

According to one aspect of the present invention, there is provided with a rig mud pump drive.
The rig mud pump drive comprises an input power drive shaft adapted for being connected to an

internal combustion engine for receiving mechanical input power therefrom. An output power
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drive shaft is adapted for being connected to the rig mud pump for providing mechanical output
power thereto. A mechanical drive train is interposed between the input power drive shaft and
the output power drive shaft and mechanically connected thereto. One or more electric
generators/motors is mechanically connected to the mechanical drive train. The electric
generators or motors can be located anywhere in the mechanical drive train in relation to other
components therein, so long as the necessary rotary power for mechanical power of the generator
can be provided — as such the generator could be connected right in proximity to the internal
combustion engine, or elsewhere along the drive shaft etc. All such approaches are contemplated

within the scope of the present invention, cither in newly built or retrofitted rigs .

According to the aspect of the present invention, there is provided with a power management
system. The power management system comprises a processor and a control communications
network connected to the processor. The control communications network includes a mud pump
drive control node connected to an internal combustion engine for driving a mud pump of the rig,
an electric motor or generator interposed between the internal combustion engine and the mud
pump, and an electric power storage device. A draw-works control node is connected to the
electric power storage device and draw-works of the rig. A generator set control node is
connected to the electric power storage device, an electric generator set of the rig, and main rig
power. The processor controls operation of the internal combustion engine, the electric generator
set and the electric motor or generator in dependence upon power consumption of the mud pump,
the draw-works, and the main rig power such that the internal combustion engine for driving the

mud pump is operated within its efficient operating range.
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According to the aspect of the present invention, therc is provided with a method for managing
power supply of a drilling rig. A processor is connected via a control communications network to
an internal combustion engine for driving a mud pump of the rig, an electric motor or generator
interposed between the internal combustion engine and the mud pump, an electric power storage
device, draw-works of the rig, an electric generator set of the rig, and main rig power. Operation
of the internal combustion cngine, the clectric generator set and the electric motor or generator is
controlled in dependence upon power consumption of the mud pump, the draw-works, and the
main rig power such that the internal combustion engine for driving the mud pump is operated

within its efficient operating range.

The advantage of the present invention is that it provides a rig mud pump drive that enables

operation of an ICE driving the mud pump within its efficient operating range.

A further advantage of the present invention is that it provides a power management system and
method associated with the mud pump drive that enables operation of an ICE driving the mud

pump within its efficient operating range.

A further advantage of the present invention is to provide a power management system and
method associated with the mud pump drive that keeps the mud pump drive in a state of

readiness while the ICE driving the mud pump is shut off.
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The adaptive power management method of the present invention could be implemented in a pre-
existing rig or rig drivetrain, by merely installing a single generator into an existing drivetrain of
a rig and executing the remainder of the control system and methodology outlined herein.
Provision of a retrofit ability for the use of pre-existing rigs and rig drivetrains is explicitly
contemplated within the scope of the present invention — any method which would allow for the
adaptable control of internal combustion power and related other components and the electrical
power bus on a rig, as outlined in further detail elsewhere hercin, is contemplated within the

scope of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

A preferred embodiment of the present invention is described below with reference to the

accompanying drawings, in which:

Figure la is a simplified block diagram illustrating a drilling rig mud pump drive

according to a preferred embodiment of the invention;

Figures 1b and lc¢ are simplified block diagrams illustrating in a front view and a cross-
sectional view, respectively, an electric generator with modulating electric motor or
generators of the rig mud pump drive according to the preferred embodiment of the

invention;
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Figure 2 is a simplified block diagram illustrating a power management system according

to a preferred embodiment of the invention; and

Figure 3 is a simplified block diagram illustrating five different modes of power provided

to the mud pump using the power management system according to the preferred

embodiment of the invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Unless defined otherwise, all technical and scientific terms used herein have the same meaning
as commonly understood by one of ordinary skill in the art to which the invention belongs.
Although any methods and materials similar or equivalent to those described herein can be used
in the practice or testing of the present invention, the preferred methods and materials are now

described.

Referring to Figures 1a to Ic, a rig mud pump drive 100 according to a preferred embodiment of
the invention is provided. Input power drive shaft 102 connccted to an ICE such as, for example,
a high-powered diesel engine (not shown) for receiving mechanical input power therefrom.
Output power drive shaft 104 is connected via, for example, a shave and belt drive to a rig mud

pump for providing mechanical output power thereto. The input power drive shaft 102 and the
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output power drive shaft 104 is connected via a mechanical drive train 103. Any number of
different types of connections or transmission arrangements can be understood by those skilled
in the art for the link of the generator 106 to the drivetrain 103 — this could include a
transmission, gearbox, clutch, belt drive or any number of other types of connections or
transmission arrangements which will be understood to those skilled in the art and are all

contemplated within the scope of the present invention.

The number of modulating electric motor or generators 112 is not limited to 5 as illustrated, but
may be varied between | and any number with a more substantial number of modulating electric
motor or generators 112 providing more flexibility in operating the rig mud pump drive 100 at
the expense of higher complexity and cost. The modulating electric motor or generators 112 are
of conventional technology. For example, regular AC asynchronous electric motors can usually
be employed as electric generators without any internal modifications. The electric generator 106
and the modulating clectric motor or gencrators 112 are electrically connected to the electrical

power system of the rig via electric connections 108 and 114, respectively.

The rig mud pump drive 100 also comprises a mechanism 116 for separating the ICE from the
drive train 110. For example, the rig mud pump drive 100 for driving a mud pump using an ICE
comprises an clectric generator 106 and five modulating electric motor or gcnerators 112 as
shown. Preferably, the modulating electric motor or generators 112 are designed to provide
sufficient mechanical power for driving the mud pump in order to keep the rig mud pump drive

100 in a state of readiness while the ICE driving the mud pump is shut ofT.
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Referring to Figure 2, a power management system 200 according to a preferred embodiment of
the invention is provided. The mud pump (not shown) is mechanically 220 driven by ICE 10 via
sheave 12 connected to the mud pump drive 100. The power management system 200 comprises
a processor 202 such as, for example, a conventional off-the-shelf Field-Programmable Gate
Array (FPGA), connected to a control communications network 224, 226. For example, the
processor 202 and the control communications network 224, 226 are implemented as a
conventional Controller Area Network (CAN) bus with the processor 202 forming ‘Master

Control’ communicating with, for example, control nodes 204, 206, 208, and 210.

Mud pump drive control node 204 is connected to ICE 10 for driving a mud pump of the drilling
rig via shave 12; modulating electric motor or generators 112; an electric power storage device
20 of the rig. Generator control node 18 is connected to the electric generator 106, the electric
power storage dcvice 20; rig power bus 18 (the rig power bus 18 being any electric power
consumption of the rig other than draw-works 14 and the modulating electric motor or generators
112 connected to the electric supply network of the rig); and the mud pump drive control node
204. Draw-works control node 206 is connected to the electric power storage device 20; and
draw-works 14 of the rig. Generator set control node 208 is connected to the electric power

storage device 20; electric generator set 16 of the rig, and the rig power bus 18.

Electric power transmission lines 222 connect the electric generator 106 and the modulating

electric motor or generators 112 via control nodes 204 and 210 to the electric power storage
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device 20 and the rig power bus 18, as well as the draw-works 14 and the electric generator set
16 via control nodes 206 and 208 to the electric power storage device 20 and the rig power bus
18. The clectric power is converted where necessary from AC to DC, for example, for battery or
load sensing system storage, using conventional rectifiers and from DC to AC using

conventional inverters.

The processor 202 controls operation of the ICE 10, the electric generator set 16, the electric
generator 106, and the modulating electric motor or generators 112 in dependence upon the
power consumption of the mud pump ( sheave 12), the draw-works 14, and the rig power bus 18

such that the ICE 10 is operated within its efficient operating range.

Figurc 3 illustrates five modes of opcration of the power management system 200. In mode, 1,
the electric generator 106, and the modulating electric motor or generators 112 produce electric
power 234 for storage or use when there is no mechanical power requirement from the pump. In
mode 11, the electric generator 106, and the modulating electric motor or generators 112 produce
electric power 234 for storage in the electric power storage device 20 or use in other loads on site
when the mechanical power consumption 232 of the mud pump is less than the power 230
produced by the ICE 10 when operated in its efficient range P1. In mode I11, the system uses the
ICE to produce only mechanical power to the pump, and the electric generator and modulating
motor are used just for speed variation. In mode IV, the modulating electric motor or generators
112 produce mechanical power 236 to assist the ICE when the mechanical power consumption

232 of the mud pump (for example, peak power) is higher than the energy 230 produced by the
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ICE 10 when operated in its efficient range P1. In mode V, the modulating electric motor or
generators 112 produce mechanical power 238 for driving the mud pump while the ICE 10 is

shut off.

The five modes of operation of the power management system 200 provide substantial efficiency

increase and emissions reduction by:

Mode I: operating the ICE 10 in its efficient range and providing electric power to the
electric supply network of the rig (which also substantially prevents the use of ‘Force
Regen’ processes) and reduces the need for running additionally dedicated Genset

engines onsite;

Mode 1I: operating the ICE 10 in its efficient range and providing excess as electric
power to the electric supply network of the rig (which also substantially prevents the use
of ‘Force Regen’ processes) and reduces the need for running additionally dedicated

Genset engines onsite;

Mode I1I: enabling maximum power transfer efficiency by utilizing mechanic power

transfer from ICE to Pump dircctly;

Mode IV: enabling employment of a smaller ICE 10 than needed to provide peak power

to the mud pump by importing electrical power as required to add power to the drivetrain;
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and,

Mode 1V: shutting the ICE 10 off, reducing run-time of the ICE which has the additional
advantages of increasing the overall lifetime and decreasing the maintenance of the ICE

10, also leaving the unit in the state of readiness as dictated by the application.

It will be apparent to those of skill in the art that by routine modification the present invention
can be optimized for use in a wide range of conditions and application. It will also be evident to
those of skill in the art that there are various ways and designs with which to produce the
apparatus and methods of the present invention. The illustrated embodiments are therefore not
intended to limit the scope of the invention, but to provide examples of the device and method to

enable those of skill in the art to appreciate the inventive concept.

Those skilled in the art will recognize that many more modifications besides those already
described are possible without departing from the inventive concepts herein. The inventive
subject matter, therefore, is not to be restricted except in the scope of the appended claims.
Moreover, in interpreting both the specification and the claims, all terms should be understood in
the broadest possible manner consistent with the context. In particular, the words "comprises"
and "comprising" should be construcd as referring to clements, components, or steps in a non-
exclusive manner, indicating that the referenced elements, components, or steps may be present,
or utilized, or combined with other features, components, or actions that are not expressly

referenced.
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We claim:

1. A power management system for use on a drilling rig or frac rig comprising at least one
power-consuming component, at least one electric power storage device, at least one
internal combustion engine and an electric generator set providing power to a rig power

bus, said system comprising:

a. a processor; and

b. a control communications network connected to the processor, the control

communications network comprising:

i. a generator set control node operatively connected to control the at least
one electric power storage device, the electric generator set and the at least

one internal combustion engine; and

ii. at least one component control node operatively connected to control
power supply to a power-consuming component of the rig from at least

one power generating or storage component of the rig;

wherein the processor controls operation of the internal combustion engine, the electric
generator set and the electric power storage device in dependence upon power
consumption of the at least one power-consuming component and the rig power bus, such

that the internal combustion engine is operated within its efficient operating range while
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providing necessary power to the components of the rig requiring same.

2. The power management system of Claim | wherein the rig is a pre-existing rig with a
conventional power system, and the electric generator set and the electric power storage
device are components added to the rig along with the power management system to

enable adaptive power management of a pre-existing rig and drive train.

3. The power management system of claim | wherein the af least one component control
node comprises a mud pump drive control node operatively connected to a mud pump of
the rig driven by the internal combustion engine, an electric motor or generator
interposed between the internal combustion engine and the mud pump, and an electric

power storage device.

4. The power management system of claim 3 wherein the electric motor or generator
comprises an electric generator and at least one modulating electric motor or generator,
wherein the mud pump drive control node is connected to the at least one modulating
electric motor or generator and a generator control node connected to the electric

generator, the electric power storage device, and the rig power bus.
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5. The power management system of claim | wherein the at least component control node
comprises a draw-works control node connected to the electric power storage device and

draw-works of the rig.

5
6. An adaptively powered drilling rig or frac rig, comprising:
a. at least one power-consuming component;
10
b. at least one electric power storage device;
c. at least one internal combustion engine connected to an electric generator set
providing power to a rig power bus; and
15
d. a power management system comprising:
i. a processor; and
20 ii. a control communications network connected to the processor, the control

communications network comprising:

. a generator set control node operatively connected to control the at

least one electric power storage device, the electric generator set
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and the at least one internal combustion engine; and

2. at least one component control node operatively connected to
control power supply to a power-consuming component of the rig
from at least one power generating or storage component of the

rig;

whercin during operation of the rig the processor controls operation of the internal
combustion engine, the electric generator set and the electric power storage device in
dependence upon power consumption of the at least one power-consuming component
and the rig power bus, such that the internal combustion engine is operated within its
efficient operating range while providing necessary power to the components of the rig

requiring same.

7. The adaptively powered rig of Claim 6 further comprising a mud pump driven by the
internal combustion engine, wherein the at least one component control node comprises a
mud pump drive contro! node operatively connected to the mud pump, an electric motor
or generator interposed between the internal combustion engine and the mud pump, and

an electric power storage device.

8. The adaptively powered rig of Claim 7 wherein the clectric motor or generator compriscs
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an electric generator and at least one modulating electric motor or generator, wherein the
mud pump drive control node is connected to the at least one modulating electric motor
or generator and a generator control node connected to the electric generator, the electric

power storage device, and the rig power bus.

9. The adaptively powered rig of Claim 6 wherein at least one power-consuming component
of the rig is draw-works, and wherein the at least component control node comprises a
draw-works control node connected to the electric power storage device and the draw-

works.

10. A mud pump drive for use on a drilling rig or a frac rig comprising:

a. an input power drive shaft adapted for being connected to an internal combustion

engine for receiving mechanical input power therefrom;

b. an output power drive shaft adapted for being connected to amud pump on the rig

for providing mechanical output power thereto;

¢. amechanical drive train interposed between the input power drive shaft and the

output power drive shaft and mechanically connected thereto;
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d. an electric generator mechanically connected to the mechanical drive train; and

e. at least one modulating electric motor or generator mechanically connected to the

5 mechanical drive train.

1'1. The mud pump drive of claim 10 wherein the at least one modulating electric motor or
generator is capable of providing sufficient mechanical power for driving the mud pump.

10

12. A mcthod for managing power supply on a drilling rig or frac rig, said method

comprising:

15 a. providing a processor connected via a control communications network to an
internal combustion engine for driving a mud pump of the rig, an electric motor or
generator interposed between the internal combustion engine and the mud pump,
an electric generator set of the drilling rig, rig power bus and at least one power-
consuming component of the rig; and

20

b. during operation of the rig, controlling operation of the internal combustion

engine, the electric generator set and the electric motor or generator in
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dependence upon power consumption of the power-consuming components of the
rig and the rig power bus such that the internal combustion engine for driving the

mud pump is operated within its efficient operating range.

13. The method of Claim 12 wherein the equipment further comprises an electric power

storage device connected to the network.

14. The method of claim 13 wherein the electric motor or generator produces electric power
for storage in the electric power storage device when the mechanical power consumption
of the mud pump is less than the power produced by the internal combustion engine when

operated in its efficient range.

15. The method of claim 12 wherein the electric motor or generator produces mechanical
power when the mechanical power consumption of the mud pump is greater than the

power produced by the internal combustion engine when operated in its efficient range.

16. The method of claim 12 wherein the electric motor or generator produces mechanical

power for driving the mud pump and wherein the internal combustion engine is shut off.
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17. The method of claim 15 wherein the internal combustion engine is shut off when the
power consumption of the mud pump is less than the power produced by the internal

combustion engine when operated in its efficient range.
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Notice of Pre-AIA or AIA Status
The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

Claim Rejections - 35 USC § 112

The following is a quotation of 35 U.S.C. 112(b):

(b) CONCLUSION.—The specification shall conclude with one or more claims particularly
pointing out and distinctly claiming the subject matter which the inventor or a joint inventor
regards as the invention.

The following is a quotation of 35 U.S.C. 112 (pre-AlA), second paragraph:

The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

Claim 18 rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA), second
paragraph, as being indefinite for failing to particularly point out and distinctly claim the
subject matter which the inventor or a joint inventor (or for applications subject to pre-
AIA 35 U.S.C. 112, the applicant), regards as the invention.

Claim 18 recites the limitation "the plurality of electric pumps" in lines 3-4. There

is insufficient antecedent basis for this limitation in the claim.

Claim Rejections - 35 USC § 103

The following is a quotation of 35 U.S.C. 103 which forms the basis for all

obviousness rejections set forth in this Office action:
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A patent for a claimed invention may not be obtained, notwithstanding that the claimed
invention is not identically disclosed as set forth in section 102, if the differences between the
claimed invention and the prior art are such that the claimed invention as a whole would have
been obvious before the effective filing date of the claimed invention to a person having
ordinary skill in the art to which the claimed invention pertains. Patentability shall not be
negated by the manner in which the invention was made.

Claims 1-2, 5-6, 9, 12-13, and 16 is/are rejected under 35 U.S.C. 103 as being
unpatentable over Morris et al (US PGPub No. 2019/0203572) in view of Broussard et

al (US PGPub No. 2016/0032703).

Morris teaches:

limitations from claims 1 and 9, a hydraulic fracturing system for fracturing a
subterranean formation (FIG. 7; paragraph 77), comprising: a support structure
(710) having a first area, a second area, a third area, and a fourth area arranged
adjacent one another (see FIG. 7A-7B with various components at different
locations on the trailer 710); an electric powered, multi-plunger pump (702) with
up to 15 plungers (paragraph 77), arranged in the first area, the electric powered
pump coupled to a well associated with the subterranean formation (see
paragraph 39 for example) and powered by at least one electric motor (704,
paragraph 79), also arranged in the first area (next to the pumps 702), the
electric powered pump configured to pump fluid into a wellbore associated with
the well at a high pressure so that the fluid passes from the wellbore into the
subterranean formation and fractures the subterranean formation (see paragraph
2); a transformer (see paragraph 78), arranged in the third area proximate the
second area (near controls 708), the transformer positioned within an enclosure
(see FIG. 7, the controls are enclosed), the transformer distributing power to the
electric pump, the power being received from at least one generator at a voltage
higher than an operating voltage of the electric pump (paragraph 77 teaches the
pump transport receives power from a mobile source of electricity; paragraph 51
teaches the generator of the mobile power source; paragraph 78 teaching control
of the pumps, it is the purpose of the transformer to condition power for a
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particular use); and a cooling system (paragraph 46), the cooling system
providing a cooling fluid to the VFD via one or more headers (Paragraph 46;

Morris teaches cooling VFD’s using water cooling for example);

Morris teaches a variable frequency drive (paragraph 77, 79 teaching the use of
VED with the motors; and paragraph 78 teaching electric drives being located in
the control system 708), arranged in the second area proximate the first area,
connected to the at least one electric motor to control the speed of the at least

one electric motor (paragraph 77, 79);

While Morris teaches electric drives in the control system 708 of pump transports
700, Morris does not explicitly state that the electric drives are VFD (instead

teaching VFD’s on power transports 104 for example);

However, Broussard teaches a pumping transport (12) including a pump (10) and
associated electric motor (14); wherein a VFD is connected to the electric motor

and located in a proximate area of a support structure (12; paragraph 15);

It would have been obvious to one of ordinary skill in the art to locate the VFD
and associated cooling system of Morris adjacent the pump/motor, in a manner
as taught by Broussard, as a matter of design choice such that the necessary
components to operating the pumping system are contained in a single mobile
structure. The examiner notes that it has been held that the rearrangement of
parts otherwise taught by the art is an obvious matter of design choice; see
MPEP 2104.4 Section VI. C. In this case the location of associated parts on a

single transport would reduce the footprint needed in the well site.

Morris further teaches:
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limitations from claim 2, further comprising: a control system (708; “PLC”)
arranged in the fourth area, the control system including one or more operating

parameters of the electric pump, VFD, transformer, or cooling system (paragraph
78);

limitations from claim 5, wherein the fourth section (722) is arranged at a higher
elevation than the first section, the fourth section associated with a gooseneck
portion of a trailer (see FIG. 7B; paragraph 82);

limitations from claims 6 and 13, wherein the support structure is at least one of a
trailer, a skid, a pad, a truck bed, or a combination thereof (710; paragraph 78);

limitations from claim 12, further comprising: a transformer service platform (at
back end 722) that provides access to the transtormer, the transformer service
platform positioned at a higher elevation than at least a portion of a base of the
electric powered pump (see FIG. 7B; paragraph 78);

limitations from claim 16, further comprising: a human machine interface (1304),
positioned proximate the VFD (at 708; paragraph 78 and 88; the VFD is part of
the transport 710 in the combination with Broussard); and a platform cover at
least partially covering the humane machine interface and VFD (see FIG. 7 and
FIG. 13 showing a box (cover) about the control unit 708);

Claims 3-4, 10-11 is/are rejected under 35 U.S.C. 103 as being unpatentable

over Morris et al (US PGPub No. 2019/0203572) in view of Broussard et al (US PGPub
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No. 2016/0032703) as applied to claims 1 and 9 above, and in further view of Mori et al

(US Patent No. 7,835,140).

Morris teaches a switchgear assembly (112) but does not teach details of the

assembly;

Mori teaches:

limitations from claims 3-4 and 10-11, an electric supply system including a
switchgear assembly (for example FIG. 1); wherein the switchgear subassembly
having integrated core units configured to operate in a connected position, an
open position, or a grounded position (isolator/ground switches DS1/ES1; C. 7
Lines 5-18); and wherein the switchgear subassembly comprises: a busbar (X, Y)
shielded, at least partially, by solid insulation (for example GIBT2); an isolating
ground switch (E1, E2), enclosed within a tank arranged proximate the busbar
(FIG. 2; GIBT1-2); and cable connections for coupling to the switchgear (C. 7
Lines 5-18); such that the bus can isolate the components of the assembly
including a power source, switch gear, and load (via isolators DS1-2; C. 6 Line
61 through C. 7 Line 18);

It would have been obvious to one of ordinary skill in the art of switchgears to
include common elements such as switches and busbars in the system of Morris,
and to insulate the elements as taught by Mori, in order to convey a desired
electrical power safely and efficiently to the pumps while maintain a small
footprint (C. 2 Lines 55-59 of Mori);
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Claims 8 and 15 is/are rejected under 35 U.S.C. 103 as being unpatentable over
Morris et al (US PGPub No. 2019/0203572) in view of Broussard et al (US PGPub No.
2016/0032703) as applied to claims 1 and 9 above, and in further view of Symchuk (US

Patent No. 9,932,799).

Morris teaches cooling VFD’s using water cooling and/or ac units, but does not

explicitly teach a radiator and glycol;

However, Symchuk teaches a fracturing assembly (FIG. 1) wherein a cooling
system includes a radiator and glycol based cooling system (C. 7 Lines 61-67);

It would have been obvious to one of ordinary skill in the art of pumping systems
at the time the invention was filed, to substitute one known cooling system for
another in order to cool components of the pumping system taught by Morris,
such as the use of radiators and glycol as taught by Symchuk, in order to reach
an expected result (i.e. cooling of system components).

Claims 7 and 14 is/are rejected under 35 U.S.C. 103 as being unpatentable over
Morris et al (US PGPub No. 2019/0203572) in view of Broussard et al (US PGPub No.
2016/0032703) as applied to claims 1 and 9 above, and in further view of Oehring et al

(US Patent No. 2016/0105022).

Morris does not teach cable trays;
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Oehring teaches a fracturing system including pumps (110), motors (114), (VFD
(115), and cable trays on a walkable portion (112) for running cables between the
components (paragraph 41); Oehring does not teach that the trays are covered
via doors, However, the examiner maintains that hinged cable trays are known in
the art of electrical systems and would have been obvious to use to protect th
cables while allowing accessability);

It would have been obvious to one of ordinary skill in the art of fracturing systems
at the time of the invention to provide accessible cable trays in the system of
Morris, as taught by Oehring, in order to allow for the organization of the various

cables in a safe manner along the trailer;

Claims 17-18 and 20 is/are rejected under 35 U.S.C. 103 as being unpatentable
over Morris et al (US PGPub No. 2019/0203572) in view of Benussi et al (US PGPub

No. 2020/0194976) in view of Johnson et al (US PGPub No. 2018/0090914).

Morris teaches:

limitations from claim 17, a hydraulic fracturing system for fracturing a
subterranean formation (FIG. 7. paragraph 77), comprising: a support structure
(710) having a first area, a second area, a third area, and a fourth area arranged
adjacent one another (see FIG. 7A-7B with various components at different
locations on the trailer 710); an electric powered, multi-plunger pump (702) with
up to 15 plungers (paragraph 77), arranged in the first area, the electric powered
pump coupled to a well associated with the subterranean formation (see
paragraph 39 for example) and powered by at least one electric motor (704,
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paragraph 79), also arranged in the first area (next to the pumps 702), the
electric powered pump configured to pump fluid into a wellbore associated with
the well at a high pressure so that the fluid passes from the wellbore into the
subterranean formation and fractures the subterranean formation (see paragraph
2); a transformer (see paragraph 78), arranged in the third area proximate the
second area (near controls 708), the transformer positioned within an enclosure
(see FIG. 7 wherein the controls 708 are enclosed), the transformer distributing
power to the electric pump, the power being received from at least one generator
at a voltage higher than an operating voltage of the electric pump (paragraph 77
teaches the pump transport receives power from a mobile source of electricity;
paragraph 51 teaches the generator of the mobile power source; paragraph 78
teaching control of the pumps; it is the purpose of the transformer to condition
power for a particular use); and a cooling system (paragraph 46), the cooling
system providing a cooling fluid to the VFD via one or more headers (Paragraph

46; Morris teaches cooling VFD’s using water cooling for example);

Morris teaches a switchgear assembly (112) receiving power from sources (102;
paragraph 43 for example), and teaches transferring that power to multiple
pump-motor assemblies (108; paragraph 44);

Morris does not explicitly teach a common bus bar;

However, Benussi teaches a power distribution arrangement including a
switchgear (S1-S3) connected to a generator (G); wherein the switchgear
assembly receives power from the generator to distribute power via a common

bus (busbars B1-B3 and common node “N”; FIG. 1, paragraph 9 and 40-41);

It would have been obvious to one of ordinary skill in the art of power distribution
at the time the invention was filed to utilize common buses in the system of
Morris, as taught by Benussi, in order to provide even power supply via load-
sharing (paragraph 42 for example);
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Neither Morris nor Benussi teaches a particular orientation of the switchgear

connections;

However, Johnson teaches a switchgear unit (FIG. 1-2) including an enclosure
(100) with connections (100 for example) which are front aligned (paragraphs 14,
16, 63) and shielded (see paragraph 83 and components 144, 178, 206);

It would have been obvious to one of ordinary skill in the art of power systems at
the time the invention was made to provide an enclosure for the switchgear of
Morris, such as the front-aligned enclosure taught by Johnson, in order to allow
for ease of access to all inside components while allowing for more versatile

placement of the switchgear assembly (paragraphs 14 and 63 of Johnson);

Morris further teaches:

limitations from claim 18, the switch gear (112) receives power from multiple
sources and distributes the power to the pumps from the generators (power
sources; paragraph 44 and 47), and wherein the power is three phase (see

paragraph 79 teaching AC current of which 3-phase is a known variant);

The system of claim 20, wherein the plurality of electric pumps, VFD,

and transformer are mounted on a common support structure (710, paragraph
78) and a single cable couples the switchgear to the common support structure
(paragraph 44, 78 teaching the use of cables connecting the power to the
pumping components; Morris does not teach a particular number of cables,
however the examiner maintains that the number of cables is a matter of design
choice based upon the number of pumps to be power and the amount of

electricity required);
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Claim 19 is/are rejected under 35 U.S.C. 103 as being unpatentable over Morris
et al (US PGPub No. 2019/0203572) in view of Broussard et al (US PGPub No.
2016/0032703) in view of Benussi et al (US PGPub No. 2020/0194976) as applied to

claim 17 above, and in further view of Mori et al (US Patent No. 7,835,140).

Morris teaches a switchgear assembly (112) but does not teach details of the
assembly;

Mori teaches:

limitations from claim 19, an electric supply system including a switchgear

assembly (for example FIG. 1); wherein

the switchgear subassembly having integrated core units configured to operate in
a connected position, an open position, or a grounded position (isolator/ground
switches DS1/ES1; C. 7 Lines 5-18); and wherein the switchgear subassembly
comprises: a busbar (X, Y) shielded, at least partially, by solid insulation (for
example GIBT2); an isolating ground switch (E1, E2), enclosed within a tank
arranged proximate the busbar (FIG. 2; GIBT1-2); and cable connections for
coupling to the switchgear (C. 7 Lines 5-18); such that the bus can isolate the
components of the assembly including a power source, switch gear, and load (via
isolators DS1-2; C. 6 Line 61 through C. 7 Line 18);

It would have been obvious to one of ordinary skill in the art of switchgears to

include common elements such as switches and busbars in the system of Morris,
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and to insulate the elements as taught by Mori, in order to convey a desired
electrical power safely and efficiently to the pumps while maintain a small
footprint (C. 2 Lines 55-59 of Mori);

Response to Arguments

Regarding item 1 (claims 1 and 9):

Applicant argues (page 9-10 of the response) that the combination of Morris and
Broussard fails to recognize an unsolved problem or solution. Particularly, applicant
argues that the current invention discloses that a components arranged on a common
structure reduces clutter on a well site (applicant additionally cites paragraph 97 of the
disclosure). Applicant further argues “Without recognizing the problems or the source of
the problems, the proposed combination does not disclose, teach, or suggest the
solution provided by the instant application”.

The examiner respectfully disagrees. Morris explicitly teaches that minimizing
footprints of well sites, and providing adequate power in an efficient manner are typical
concerns of a fracturing operation (see paragraph 3 for example). Broussard teaches
that reducing needed space for equipment (particularly trailer space) is also a known
solution to restricted well site space (paragraph 33). Therefore the examiner maintains
that the prior art does in fact recognize the problem of constricted space in well sites,
and that the structuring of well site components in general is a solution to the known

problem. Further, the examiner notes that it has been held that the examiner is not
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limited to prior art directed to exactly the problem the applicant is trying to solve (see
MPEP 2141 under | and Il (A) for example).

Applicant states “... Indeed, Morris explicitly teaches segregation of various
features claimed on a common structure. By way of example, FIG. 2 illustrates
separation and removal VFDs from the pumping units 108. See Morris at FIG. 2.”. The
examiner disagrees that simply teaching an embodiment wherein VFDs and
motors/pumps are present on separate structures is an explicit teaching that these
components must be separated; instead Morris teaches in paragraph 78 “The fracturing
pump trailer power and control system 708 may comprise one or more electric drives,
transformers, controls (e.g., a programmable logic controller (PLC) located on
the fracturing pump transport 700)...”. This passage at least contemplates an
embodiment wherein electric pump drives are constituted as part of the support
structure 710 as integrated in control system 708. Therefore the examiner maintains
that the combination of Morris and Broussard would not change the principle operation

of Morris.

Regarding item 2 (Claims 1 and 9):

Applicant argues (see pages 10-11 of the response) that the proposed

combination would change the principle of operation of Morris. The examiner

respectfully disagrees. The proposed combination simply places one component (VFD)

on a pump trailer rather than on a power trailer; the resulting operation would be a pump
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supplied with power and control through a VFD. The examiner is unclear as to how the
combination would result in an unworkable pumping system.

Applicant cites paragraph 52 and FIG. 2 and states “For example, Morris
describes an advantageous position of the power transports 104 (including the
VFDs) relative to other power equipment. However, this paragraph merely suggests that
positing transports parallel rather than perpendicular to one another may be beneficial
to reduce site footprint. There is no mention of particular transport components or
benefits derived from the placement thereof. The following paragraph (paragraph 53)
states “Although FIGS. 1 and 2 illustrate a specific configuration for a mobile fracturing
system 103 at a well site 100, the disclosure is not limited to that application and/or
the specific embodiment illustrated in FIGS. 1 and 2.”. Therefore the examiner
maintains that Morris explicitly discloses that the layout and positioning of FIG. 1-2 and
changes of that layout are not particularly consequential to the principle operation of the
invention.

Applicant further argues “By way of example, the proposed modification would
allegedly remove at least 3 trailers 104 (FIG. 2) and somehow combine
these components with the 6 trailers 108 (FIG. 2).”. However, this misconstrues the
intent of the combination. The combination does not seek to remove the three
transports 104 from the system, nor does the combination intend to position the entirety
of the power transports onto the pump transports 108. The combination relies on
Broussard to teach the positioning of VFDS next to and on a common structure of, the
pumps; it is only the VFDs that are intended to be combined. Applicant further argues

that the positioning of a VFD component on the pump transport requires more than

LIBERTY EXHIBIT 1002, Page 465



Application/Control Number: 16/597,014 Page 15
Art Unit: 3746

obvious design choice, applicant states “Morris acknowledges this limitation, nothing
that height, length, and weight restrictions are present for various components. See

id. at [0062].”. However, paragraph 62 is not drawn to either a power transport or a
pump transport, but a generator transport. There is no evidence that including a VFD on

the pump transport would preclude a pump transport from use on roadways.

Regarding claim 20:

Applicant argues that the rejection fails to teach a single cable connection
connects the switchgear and the pump assembly. Applicant argues that it is the
configuration claimed by applicant that allows for a single cable to be used at all.
Applicant cites paragraph 17 of the current application’s disclosure which states in part
“a single high voltage cable, for example a 13.8 kV cable, is run from the switchgear to
the pumping unit because the transformer is mounted on the same platform as the VFD,
MCC, and frac pump’. However, the examiner notes that the pumping assembly of
Morris includes a transformer on the same platform as the pump and motor, and as
such teaches a configuration in which only a single cable would be necessary (as
emphasized in the portion of paragraph 17 above). While Morris is silent as to a VFD,

this limitation is addressed by the prior art to Broussard.

Allowable Subject Matter
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Claim 21 is objected to as being dependent upon a rejected base claim, but
would be allowable if rewritten in independent form including all of the limitations of the
base claim and any intervening claims.

Claim 21 recites that each of the pump, VFD, transformer, and switchgear are
mounted on a common support structure. The combined limitations of claims 20-21 are
not taught by the prior art, that is a fracturing system including a pump driven by an
electric motor, a transformer, a VFD, and a switch gear on a common platform. Wherein
the switchgear includes a common bus and front-aligned cable connections within an
enclosure so that a single cable is needed to connect the switchgear and the

transformer on the common transport.

Conclusion

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time
policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later

than SIX MONTHS from the mailing date of this final action.
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Any inquiry concerning this communication or earlier communications from the
examiner should be directed to CHRISTOPHER S BOBISH whose telephone number is
(671)270-5289. The examiner can normally be reached on Mon-Fri 9-5.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Devon Kramer can be reached on 571-272-7118. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see https://ppair-
my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).
If you would like assistance from a USPTO Customer Service Representative or access
to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-

272-1000.
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Examiner, Art Unit 3746
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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.5.C. 552) and the Privacy Act (5 U.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 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.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.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(¢)).

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 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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PTO/SB/08a (02-18)
Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEFARTMENT OF COMMERCE

INFORMATION DISCLOSURE

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

Application Number 16597014
Filing Date P019-10-09
First Named Inventor |Pared OEHRING

Art Unit 3746

Examiner Name Christopher S. BOBISH

Aftorney Docket Number 047158-100048

U.S.PATENTS Remove

Pages,Columns,Lines where

E).(allm*lner Cite Patent Number Kind Issue Date Nar.ne of Patentee or Applicant Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear

1 10695950 B2 P020-06-30 Jgo et al.

2 0706185 B2 PO17-07-11 Fllis

3 0482086 B2 P016-11-01 Richardson et al.

4 b517822 A [1996-05-21 Haws et al.

5 H626646 B2 P003-09-30 Rajewski
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INFORMATION DISCLOSURE

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

Application Number 16597014

Filing Date

2019-10-09

First Named Inventor | Jared OEHRING

Art Unit

3746

Examiner Name

Christopher S. BOBISH

Aftorney Docket Number 047158-100048

9 0051923 B2 P015-06-09 Kuo

10 10711576 B2 P020-07-14 Bishop

11 10669471 B2 P020-06-02 Schmidt et al.
12 10184465 B2 P019-01-22 Fnis et al.

13 B795525 B2 P014-08-05 McGinnis et al.
14 0739546 B2 P017-08-22 Bertilsson et al.
15 B506267 B2 P013-08-13 (Gambier et al.
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( Not for submission under 37 CFR 1.99)
Examiner Name Christopher S. BOBISH
Aftorney Docket Number 047158-100048
3 0120152716 A1 P012-06-12 Kikukawa et al.
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Application Number 16597014

Filing Date 2019-10-09
INFORMATION DISCLOSURE First Named Inventor | Jared OEHRING
STATEMENT BY APPLICANT Art Unit 3745
( Not for submission under 37 CFR 1.99)

Examiner Name Christopher S. BOBISH

Aftorney Docket Number 047158-100048

Kailong High Tech Co. English-Language
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o, Lid. Abstract
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NON-PATENT LITERATURE DOCUMENTS Remove

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

1 Non-Final Office Mailed October 26, 2020 in US Patent Application 15/356,436

2 Non-Final Office Mailed October 5, 2020 in US Patent Application No.16/443,273

3 Non-Final Office Action Mailed September 29, 2020 in US Patent Application No. 16/943,727

4 Non-Final Office Action Mailed September 2, 2020 in US Patent Application No. 16/356,263

5 Non-Final Office Action Mailed August 31, 2020 in US Patent Application No. 16/167,083

AL BONE, "Mobile Compressor Stations for Natural Gas Transmission Service," ASME 67-GT-33, Turbo Expo, Power
for Land, Sea and Air, Vol. 79887, p. 1-10, 1967

7 Canadian Office Action issued September 22, 2020 in Canadian Application No. 2,982 974
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Application Number 16597014
Filing Date 2019-10-09
INFORMATION DISCLOSURE First Named Inventor | Jared OEHRING
STATEMENT BY APPLICANT Art Unit 3745
( Not for submission under 37 CFR 1.99)
Examiner Name Christopher S. BOBISH
Aftorney Docket Number 047158-100048

8 International Search Report and Written Opinion Mailed September 3, 2020 in PCT/US2020/36932

'Process Burner” (hitps://www cebasrt.com/productsloii-gasiprocess-bumer) 06 September 6, 2018 (06.09.2018),
bntire document, especially para (Burners for refinery Heaters]

"Water and Glycol Heating Systemse (https:/fwww _heat-inc.com/wg-series-water-glycol-systems/) 18 June 2018

10 18.06_2018), entire document, especlally WG Series Water Glycol Systems

'Heat Exchanger" (https://en wiklpedia.org/w/index php?title=Heat_exchanger&oldid=89300146) 12-18-19 April 2019

1 18.04_2019), entire document, especially para (0001]

12 [Canadian Office Action issued September 8, 2020 in Canadian Patent Application No. 2,928,707

13 Canadian Office Action issued August 31, 2020 in Canadian Patent Application No. 2,944 980

14 | International Search Report and Written Opinion Mailed August 28, 2020 in PCT/US20/23821

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE
Examiner Signature || /CHRISTOPHER S BOBISH/ Date Considered 01/27/2021

*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 901.04. 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.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. * Applicant is to place a check mark here if
English language translation is attached.
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Application Number 16597014
Filing Date 2019-10-09
INFORMATION DISCLOSURE First Named Inventor | Jared OEHRING
STATEMENT BY APPLICANT Art Unit 3745
( Not for submission under 37 CFR 1.99)
Examiner Name Christopher S. BOBISH
Aftorney Docket Number 047158-100048

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
X 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).

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

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 [Taylor P. Evans/ Date (YYYY-MM-DD) 2020-11-19
Name/Print Taylor P. Evans Registration Number 60506

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.5.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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Receipt date: 11/18%/2020 16/5987,014 - GAU: 3746

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.5.C. 552) and the Privacy Act (5 U.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 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.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.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(¢)).

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 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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