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APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO. 

16/597,014 

132858 7590 

Hogan Lovells US LLP 
609 Main Street 
Suite 4200 
Houston, TX 77002 

12/28/2021 

12/08/2021 

11208878 

ISSUE NOTIFICATION 

047158.100048 

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) 

4687 

The Patent Term Adjustment is 0 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. 

INVENTOR(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.
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Receipt date: 06/17/2020 16/597,014 - GAU: 3746 
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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 

Attorney Docket Number 047158.100048 

16 20190100989 2019-04-04 Stewart 

17 20190178057 2019-06-13 Hunter 

18 20180216455 2018-08-02 Andreychuk 

19 20190203567 2019-07-04 Ross 

20 20170146189 2017-05-25 Herman 

21 20190292891 2019-09-26 Kajaria 

22 20190292866 2019-09-26 Ross 

23 20190128080 2019-05-02 Ross 
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26 20080017369 2008-01-24 Sarada 

EFS Web 2.1.18 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /C.S.B/ 

LIBERTY EXHIBIT 1002, Page 2



Receipt date: 06/17/2020 16/597,014 — GAU: 3746 

C 

to 

/ 

8 

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 

Attorney Docket Number 047158.100048 

'ange(s) applieci 

document, 

4.hJ
142

20160341281 2016-11-24 Dnesubsea IP UK Li brunvolci et al. 

25/2021 

143 20050274508 2005-12-15 Folk 

144 20070131410 2007-06-14 Hill 

145 20190003329 2019-01-03 Morris 

146 20090045782 2009-02-19 Datta 

147 20150097504 2015-04-09 Lamascus 

148 20170241221 2017-08-24 Seshadri 

149 20150330172 2015-11-19 Allmaras 

150 20110166046 2011-07-07 Weaver 

151 20160265457 2016-09-15 Stephenson 

152 20190120024 2019-04-25 Dehring 

EFS Web 2.1.17 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /C.S.B/ 
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Receipt date: 06/17/2020 16/597,014 - GAU: 3746 
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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 

Attorney Docket Number 047158.100048 

131 20170022807 2017-01-26 Dursun 

132 20160208595 2016-07-21 Tang 

133 20150075778 2015-03-19 Walters 

134 20180320483 2018-11-08 Zhang 

135 20180038216 2018-02-08 Zhang 

136 20160102537 2016-04-14 Lopez 

137 20140290768 2014-10-02 Randle 

138 20140277772 2014-09-18 Lopez 

139 20170096885 2017-04-06 Dehring 

140 20070277982 2007-12-06 Shampine 

lange(5) a 
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ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /C.S.B/ 
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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 

Attorney Docket Number 047158.100048 

42 8899940 2014-12-02 _augemors 
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'ange(s) applied 
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4.1-1.L./ 
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45 5130628 1992-07-14 Owen 

46 6315523 2001-11-13 Vlills 

47 7336514 2008-02-26 Amarillas 

48 7525264 " ' ' ' 
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Dodge 

49 8096891 2012-01-17 _ochtefeld 

50 9160168 2015-10-13 3hapel 

51 8146665 2012-04-03 Neal 

52 8474521 2013-07-02 Kajaria 

EFS Web 2.1.17 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /C.S.B/ 
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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 

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 

132858 
Hogan Lovells US LLP 
609 Main Street 
Suite 4200 
Houston, TX 77002 

10/09/2019 Jared Oehring 047158.100048 
CONFIRMATION NO. 4687 

POA ACCEPTANCE LETTER 

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 collection 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 Gehring

Title MODULAR SWITCHGEAR SYSTEM AND POWER DISTRIBUTION FOR 
ELECTRIC OILFIELD EQUIPMENT 

Art Unit 3746 
Examiner Name Bobish, Christopher S. 
Attorney Docket Number 047158.100048 

SIGNATURE of Applicant or Patent Practitioner 

Signature /Taylor P. Evans/ Date (Optional) 2021-11-19 
Name Taylor P. Evans Registration 

Number 
60506 

Title (if Applicant is a 
juristic entity) 

Applicant Name (if Applicant is a juristic entity) U.S. Well Services, L L C 
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 
more than one applicant, use multiple forms. 

1 *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-PTO-9199 and select option 2. 
LIBERTY EXHIBIT 1002, Page 7



Doc Code: PA.. 
Document Description: Power of Attorney PTO/AIN82B (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 collection of information unless it displays a valid OMB control number 

POWER OF ATTORNEY BY APPLICANT 

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

P 

Application Number Filing Date 

(Note: The boxes above may be left blank if information is provided on form PTO/AIA182A.) 

I hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and 
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in 
the attached transmittal letter (form PTO/AIA/82A) or identified above: 

OR 
132858 

I hereby appoint Practitioner(s) named in the attached list (form PTO/A Ai/82C) as my/our attorney(s) or agent(s), and to transact 
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the 
attached transmittal letter (form PTO/AIA.182A) or identified above. (Note: Complete form PTO/AIA/82C.) 

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

t1.l 
The address associated with the above-mentioned Customer Number 

OR 
The address associated with Customer Number: r

OR 
Firm or 
Individual Name 

Address 

City State j I Zip 

Country 

Telephone I Email 

I 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 (title not required below) 

Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signers title 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 granted in the 
application or is concurrently being filed with this document) (provide signers title if applicant is a juristic entity) 

SIGNATURE of Applicant for Patent 

The undersigned (whose title is sr plied b is authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity). 

:7141-4 -Z Signature 

Name 

Title 

Lon Robinson 

Chief Technology Officer 

I Date (Optional) 1 j !Nip 2azo 

NOTE: Signature - Th's 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. 

®Total of 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.G. 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-PTO-9199 and select option 2. 

LIBERTY EXHIBIT 1002, Page 8



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 
Sub-Total in 

USD($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

UTILITY APPL ISSUE FEE 1501 1 1200 1200 
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Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Extension-of-Time: 

Miscellaneous: 

Total in USD ($) 1200 
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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-OCT-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 
Number 

Document Description File Name 
File Size(Bytes)/ 
Message Digest 

Multi 
Part /.zip 

Pages 
(if appl.) 

1 Issue Fee Payment (PTO-85B) 047158-100048_Issue_Fee.pdf 

1232581 

no 1 
feaba3baf54u7e5676944e94754013ae74 

582 

Warnings: 

Information: 

2 Power of Attorney 047158-10004p8_POA-as-fi led. 
df 

629308 

no 2 
fb1d7e550094a2b7e3d629a94d2d3db568 

lbedb 

Warnings: 

Information: 

3 Fee Worksheet (SB06) fee-info.pdf 

38236 

no 2 
718996bd42ada366cd04e61f07e26477684 

490b 

Warnings: 

Information: 

Total Files Size (in bytes): 1900125 

This Acknowledgement Receipt evidences receipt 
characterized by the applicant, and including page 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 

on the noted date by the USPTO 
counts, where applicable. 

includes the necessary components 
1.54) will be issued in due 
date of the application. 

35 U.S.C. 371 

of the indicated documents, 
It serves as evidence of receipt similar to a 

for a filing date (see 37 CFR 
course and the date shown on this 

is compliant with the conditions of 35 
acceptance of the application as a 

Filing Receipt, in due course. 

includes the necessary components for 
of the International Application Number 

subject to prescriptions concerning 
establish the international filing date of 

If a new application is being filed and the application 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 
Acknowledgement Receipt will establish the filing 
National Stage of an International Application under 
If a timely submission to enter the national stage of an international application 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating 
national stage submission under 35 U.S.C. 371 will be issued in addition to the 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application 
an international filing date (see PCT Article 11 and MPEP 1810), a Notification 
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, 
national security, and the date shown on this Acknowledgement Receipt will 
the application. 
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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 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571)-273-2885 

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. 

08/20/2021 Certificate of Mailing or Transmission 
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 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to 
the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below. 

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

132858 7590 

Hogan Lovells US LLP 
609 Main Street 
Suite 4200 
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 

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

4687 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE I PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional UNDISCOUNTED $1200 $0.00 

EXAMINER ART UNIT CLASS-SUBCLASS 

BOBISH, CHRISTOPHER S 3746 417-271000 

$0.00 $1200 11/22/2021 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

❑ 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) 

2. For printing on the patent front page, list 
(1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

Hogan Lovells US LLP 

2 

3 

U.S. Well Services, LLC Houston, Texas 

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

4a. Fees submitted: Issue Fee UPublication Fee (if required) JAdvance Order - # of Copies 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

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

Si 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) 

❑ Applicant certifying micro entity status. See 37 CFR 1.29 

❑ Applicant asserting small entity status. See 37 CFR 1.27 

❑ Applicant changing to regular undiscounted fee status. 

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. 

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  /Taylor P. Evans/  Date  2021-11-19

Typed or printed name  Taylor P. Evans  Registration No.  60506

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 
Page 2 of 3 

OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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Receipt date: 09/23/2021 16/597,014 — GAU: 3746 

Doc code: IDS PTO/SB/08a (02-18) 
Approved for use through 11/30/2020. OMB 0651-0031 Doc description: Information Disclosure Statement (IDS) Filed 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. 

Application Number 6597014 

Filing Date 019-10-09 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 

First Named Inventor Hared OEHRING 

Art Unit 3746 
( Not for submission under 37 CFR 1.99) 

Examiner Name Christopher S. BOBISH 

Attorney Docket Number 047158.100048 

U.S.PATENTS I Remove 

Examiner 
Initial* 

Cite 
No 

Patent Number 
Kind 
Codel 

Issue Date 
Name of Patentee or Applicant 
of cited Document 

Pages,Columns,Lines where
Relevant Passages or Relevant 
Figures Appear 

1 10648311 B2 2020-05-12 Dehring et al. 

2 10415332 B2 2019-09-17 Morris et al. 

3 10794165 B2 2020-10-06 Fischer et al. 

4 7795830 B2 2010-09-14 Johnson 

5 5788022 B2 2004-09-19 Sopko 

6 5121705 A 2000-09-19 Hoong 

7 5035265 A 2000-03-07 Dister et al. 

8 5798596 A 1998-08-25 Lordo 

EFS Web 2.1.18 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /C.S.B/ 
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Receipt date: 09/23/2021 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 

Attorney Docket Number 047158.100048 

9 • 334899 A 994-08-02 .kybyk 

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

U.S.PATENT APPLICATION PUBLICATIONS I Remove 

Examiner 
Initial* 

Cite No 
Publication 
Number 

Kind 
Code1

Publication 
Date 

Name of Patentee or Applicant 
of cited Document 

Pages,Columns,Lines 
Relevant 
Figures 

Passages 
Appear 

where 
or Relevant

1 20180363640 Al 2018-12-20 Kajita et al. 

2 20160006311 Al 2016-01-07 Li 

3 20090072645 Al 2009-03-19 Quere 

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

FOREIGN PATENT DOCUMENTS Remove 

Examiner 
Initial* 

Cite 
No 

Foreign Document 
Number3

Country 
Code2 j 

Kind 
Code4

Publication 
Date 

Pages,Columns,Lines 
Name of Patentee or 

where 
Applicant of cited 

Passages 
Document 

Figures 

Relevant 

Appear 
or Relevant 

15

1 
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NON-PATENT LITERATURE DOCUMENTS I Remove 
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Cite 
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Receipt date: 09/23/2021 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 

Attorney 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 

6 
NOODBURY 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 I Add 

EXAMINER SIGNATURE 

Examiner Signature ll /CHRISTOPHER S BOBISH/ 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. 

I 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). 3 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 WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 
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Receipt date: 09/23/2021 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 

Attorney Docket Number 047158.100048 

Please see 37 CFR 1.97 

That each item 
from a foreign patent 
information disclosure 

OR 

That no item of 
foreign patent office 
after making reasonable 

CERTIFICATION STATEMENT 

and 1.98 to make the appropriate selection(s): 

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

information contained in the information disclosure statement was cited in a communication from a 
in a counterpart foreign application, and, to the knowledge of the person signing the certification 

inquiry, no item of information contained in the information disclosure statement was known to 
in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 

CFR 1.97(e)(2). 

statement. 

in 37 CFR 1.17 (p) has been submitted herewith. 

is not submitted herewith. 
SIGNATURE 

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

O any individual designated 
statement. See 37 

X See attached certification 

X The fee set forth 

A certification statement 

A signature of the applicant 
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.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Receipt date: 09/23/2021 

Privacy Act Statement 

16/597,014 - GAU: 3746 

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 the Freedom of Information Act requires disclosure of these record s. 

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. 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. 

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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PTO/AIA101 (06-12) 
Approved for use through 11/3012020. 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 

C DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title of 
Invention 

MODULAR SWITCHGEAR SYSTEM AND POWER DISTRIBUTION FOR ELECTRIC 
OILFIELD EQUIPMENT 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: 

• 
The attached application, or 

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. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five (5) years, or both. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Brandon N. Hinderliter Inventor:   Date (Optional) : 

Signature: 

9727 /2 

Note: An application data sheet (PTOISB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have 
been previously filed. Use an additional PTO/AIA101 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 governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1 14 This co; section is estimated to take 1 minute to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depend ng upon the .ndividua' case Any 
comments on the amount of time you require to complete this form andlor 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. 

Sr you need assistance in completing the form, calif-S00-PTO-9199 and select option 2 
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PTO/AlAr01 (06-12) 
Approved for use through 11/3012020 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 

C DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title of 
Invention 

MODULAR SWITCHGEAR SYSTEM AND POWER DISTRIBUTION FOR ELECTRIC 
OILFIELD EQUIPMENT 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: 

• 
The attached application, or 

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. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five (5) years, or both. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: Jare1 J Oehri g 

Signature: 

  Date (Optional) :  C t 2/712oak 

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/AIA101 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 public which is to file (and 
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer. U.S 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450 DO NOT SEND FEES OR COMPLETED FORMS TO 
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 end select option 2. 

LIBERTY EXHIBIT 1002, Page 20



PTO/AIA/01 (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) 

Title of 
Invention 

MODULAR SWITCHGEAR SYSTEM AND POWER DISTRIBUTION FOR ELECTRIC 
OILFIELD EQUIPMENT 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: 

The attached application, or 

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. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five (5) years, or both. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Lon Robinso Inventor:    Date (Optional) :  2.1—Sep- 2O2-1 

Signature: 

Note: An application data sheet (PTOISB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have 
been previously filed. Use an additional PTO/AIAJ01 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 public which is to file (and 
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. My 
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. SENO TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance In completing the form, call 1-800-PTO-9199 and select option 2. 
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3746 

Examiner Name Christopher S. BOBISH 
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First Named Inventor Jared OEHRING 

Art Unit 3746 

Examiner Name Christopher S. BOBISH 

Attorney 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 
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Vol. 1A-12, No. 4, July/August 1976, pp 421-431 
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citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

I 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). 3 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 WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if 
English language translation is attached. 
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( Not for submission under 37 CFR 1.99) 
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Filing Date 2019-10-09 

First Named Inventor Jared OEHRING 

Art Unit 3746 

Examiner Name Christopher S. BOBISH 

Attorney Docket Number 047158.100048 
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That each item 
from a foreign patent 
information disclosure 

OR 

That no item of 
foreign patent office 
after making reasonable 

CERTIFICATION STATEMENT 

and 1.98 to make the appropriate selection(s): 

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

information contained in the information disclosure statement was cited in a communication from a 
in a counterpart foreign application, and, to the knowledge of the person signing the certification 

inquiry, no item of information contained in the information disclosure statement was known to 
in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 

CFR 1.97(e)(2). 

statement. 

in 37 CFR 1.17 (p) has been submitted herewith. 

is not submitted herewith. 
SIGNATURE 

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

A any individual designated 
statement. See 37 

X See attached certification 

X The fee set forth 

A certification statement 

A signature of the applicant 
form of the signature. 

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

Name/Print Taylor P. Evans Registration Number 160506 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/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 the Freedom of Information Act requires disclosure of these record s. 

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. 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. 

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

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

Application Number: 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/Tina Fluharty 

Attorney Docket Number: 047158.100048 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111(a) 

Description Fee Code Quantity Amount 
Sub-Total in 

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 
Sub-Total in 

USD($) 

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-OCT-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) LIBERTY EXHIBIT 1002, Page 31



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 
Number 

Document Description File Name 
File Size(Bytes)/ 
Message Digest 

Multi 
Part /.zip 

Pages 
(if appl.) 

1 
Information Disclosure Statement (IDS) 

Form (SB08) 
047158-100048-IDS.pdf 

1035187 

no 5 
1 d9bd90971fled15ec49efb662ba81b4b60 

745ce 

Warnings: 

Information: 

2 Non Patent Literature 047158-NOAllow.pdf 

8603965 

no 10 
ce67b960432101d4f6ccd7521c7250aacafe 

6284 

Warnings: 

Information: 

3 Non Patent Literature 047158-OA1.pdf 

3773826 

no 6 
c7bd7bc4edf316fcb304b6049510ec7d0b9 

63df9 

Warnings: 

Information: 

4 Non Patent Literature 047158-OA2.pdf 

5581085 

no 9 
31 ef72a73318b75089d210480a144136667 

01b6b 

Warnings: 

Information: 

5 Non Patent Literature 047158-OA3.pdf 

9262178 

no 13 
5729c835226e4108d5dcae571878c353858 

9623 

Warnings: 

Information: 

6 Non Patent Literature 047158-OA4.pdf 

4845122 

no 8 
07ac294e7b973e6244cac95950537b5c994 

a8665 

Warnings: 

Information: 
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7 Non Patent Literature Woodbury.pdf 

1514903 

no 11 
5d7d029bdc016dEC60d0c5bd6b9911df3fe 

7c0c7 

Warnings: 

Information: 

38244 

8 Fee Worksheet (SB06) fee-info.pdf 
053e19152152802e7d03248d1c4f24079525 

no 2 

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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/ r" b3At,,,\  UNITED STATES PATENT AND TRADEMARK OFFICE 

(4 , A\ UNITED STATES DEPARTMENT OF COMMERCE 

.-.4—'1. ''‘‘ 
I% .... -?_._ ev 
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132858 7590 

Hogan Lovells US LLP 

609 Main Street 
Suite 4200 
Houston, TX 77002 

United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

08/20/2021 
EXAMINER 

BOBISH, CHRISTOPHER S 

ART UNIT PAPER NUMBER 

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 

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

4687 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE I PUBLICATION FEE DUE PREY. 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. 

Page 1 of 3 

PTOL-85 (Rev. 02/11) 

LIBERTY EXHIBIT 1002, Page 34



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

By fax, send to: (571)-273-2885 

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. 

08/20/2021 Certificate of Mailing or Transmission 
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 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to 
the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below. 

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

132858 7590 

Hogan Lovells US LLP 
609 Main Street 
Suite 4200 
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 

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

4687 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE I PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional UNDISCOUNTED $1200 $0.00 

EXAMINER ART UNIT CLASS-SUBCLASS 

BOBISH, CHRISTOPHER S 3746 417-271000 

$0.00 $1200 11/22/2021 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

❑ 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) 

2. For printing on the patent front page, list 
(1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

1 

2 

3 

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: ❑Issue Fee ❑Publication Fee (if required) ❑Advance Order - # of Copies 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

❑ Electronic Payment via EFS-Web ❑ Enclosed check ❑ 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) 

❑ Applicant certifying micro entity status. See 37 CFR 1.29 

❑ Applicant asserting small entity status. See 37 CFR 1.27 

❑ Applicant changing to regular undiscounted fee status. 

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. 

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 

Typed or printed name 

Date 

Registration No. 

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 
Page 2 of 3 

OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

16/597,014 

132858 7590 

Hogan Lovells US LLP 

609 Main Street 
Suite 4200 
Houston, TX 77002 

10/09/2019 

08/20/2021 

Jared Oehring 047158.100048 4687 

EXAMINER 

BOBISH, CHRISTOPHER S 

ART UNIT PAPER NUMBER 

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. 

Page 3 of 3 
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Notice Requiring Inventor's 
Oath or Declaration 

Application No. 

16/597,014 

Applicant(s) 

Jared Oehring 

Examiner 

BOBISH, CHRISTOPHER S 

Art Unit 

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 inventor'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. 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. 

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 
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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. 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. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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7 20170212535 Al 2017-07-27 Shelman et al. 

8 20180298731 Al 2018-10-18 Bishop 
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STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 16598014 

Filing Date 2019-10-09 

First Named Inventor Jared OEHRING 

Art Unit 3746 

Examiner Name Christopher S. BOBISH 

Attorney Docket Number 047158.100048 

9 20110110793 Al 2011-05-11 Leugemors et al. 

10 20190154020 Al 2019-05-23 Glass 

11 20080277120 Al 2008-11-13 Hickie 

12 20180090914 Al 2018-03-29 Johnson et al. 

13 20180259080 Al 2018-09-13 Dale et al. 

14 20180284817 Al 2018-10-04 Cook et al. 

15 20130284455 Al 2013-10-31 Kajaria et al. 

16 20180266217 Al 2018-09-18 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 

Examiner 
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Cite 
No 

Foreign Document 
Number3

Country 
Code2i 
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Code4
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Document 
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1 2018044307 WO Al 2018-03-08 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 16598014 

Filing Date 2019-10-09 

First Named Inventor Jared OEHRING 

Art Unit 3746 

Examiner Name Christopher S. BOBISH 

Attorney Docket Number 047158.100048 

2  P018213925 O Al 2018-11-29 - ouse Industries Inc. 

3  04196613 N A 2014-12-10 
..1 PETROLEUM 

ACHINERY CO LTD 
aEbnstiashe-tlanguage 

If you wish to add additional Foreign Patent Document citation information please click the Add button  Add 

NON-PATENT LITERATURE DOCUMENTS I Remove 

Examiner 
Initials* 

Cite 
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), 

city and/or country where published. 
TS

publisher, 

1 
Morris et al., 62/526,869; Hydration-Blender Transport and Electric Power Distribution for Fracturing Operation; 28 
June 2018; USPTO; see entire document 

2 7inal 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 Von-Final Office Action mailed January 29, 2021 in US 16/564,185 

7 7inal Office Action mailed January 21, 2021 in US 16/458,696 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 16598014 

Filing Date 2019-10-09 

First Named Inventor Jared OEHRING 

Art Unit 3746 

Examiner Name Christopher S. BOBISH 

Attorney 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 I Add 

EXAMINER SIGNATURE 

Examiner Signature I CHRISTOPHE S BOBI R Date Considered 08/1.4/2021 

*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. 

I 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). 3 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 WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 
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STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 16598014 

Filing Date 2019-10-09 

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 
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.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Receipt date: 03/08/2021 

Privacy Act Statement 

16/597,014 - GAU: 3746 

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 the Freedom of Information Act requires disclosure of these record s. 

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. 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. 

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or 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 (Prior Art) 

Ref Hits Search Query DBs Default 
Operator 

Plurals Time Stamp 

L2 21,201 E21B43/26.cpc. US-PGPUB; OR ON 2021/08/14 
USPAT; USOCR; 22:02 
FPRS 

L3 479 L2 and (fracking or fracturing) US-PGPUB; OR ON 2021/08/14 
with trailer USPAT; USOCR; 22:02 

FPRS 

L4 183 L3 and ((variable adj frequency US-PGPUB; OR ON 2021/08/14 
adj drive) or VFD) USPAT; USOCR; 22:02 

FPRS 

L5 47 L3 and ((variable adj frequency US-PGPUB; OR ON 2021/08/14 
adj drive) or VFD) and 
switchgear 

USPAT; USOCR; 
FPRS 

22:03 

L6 2,555 H02B1/20.cpc. US-PGPUB; OR ON 2021/08/14 
USPAT; USOCR; 22:03 
FPRS 

L7 1 L6 and (fracking or fracturing) US-PGPUB; OR ON 2021/08/14 
with trailer USPAT; USOCR; 22:04 

FPRS 

L8 9 L6 and (fracking or fracturing) US-PGPUB; OR ON 2021/08/14 
USPAT; USOCR; 22:04 
FPRS 

L9 4,670 F04B15/02.cpc. US-PGPUB; OR ON 2021/08/14 
USPAT; USOCR; 22:04 
FPRS 

L10 205 L9 and (fracking or fracturing) US-PGPUB; OR ON 2021/08/14 
USPAT; USOCR; 22:04 
FPRS 

L11 88 L9 and (fracking or fracturing) US-PGPUB; OR ON 2021/08/14 
and (trailer or flatbed or skid) USPAT; USOCR; 22:05 

FPRS 

8/14/2021 10:05:23 PM 
C:\Users\cbobish\Documents\EAST\Workspaces\ReciprocatingCompressor(IntegralValveDamper).wsp 
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Doc code: IDS PTO/SB/08a (02-18) 
Approved for use through 11/30/2020. OMB 0651-0031 Doc description: Information Disclosure Statement (IDS) Filed 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. 

Application Number 6598014 

Filing Date 019-10-09 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 

First Named Inventor Hared OEHRING 

Art Unit 3746 
( Not for submission under 37 CFR 1.99) 

Examiner Name Christopher S. BOBISH 

Attorney Docket Number 047158.100048 

U.S.PATENTS I Remove 

Examiner 
Initial* 

Cite 
No 

Patent Number 
Kind 
Codel 

Issue Date 
Name of Patentee or Applicant 
of cited Document 

Pages,Columns,Lines where
Relevant Passages or Relevant 
Figures Appear 

1 9506333 B2 2016-11-29 Castillo et al. 

2 3878884 1975-04-22 Raleigh 

3 9062545 B2 2015-06-23 Roberts et al. 

4 5439066 1995-08-08 Gipson 

5 10221639 B2 2019-03-05 Romer et al. 

6 10408030 B2 2019-09-10 Dehring et al. 

7 10408031 B2 2019-09-10 Dehring et al. 

8 5985750 B1 2006-01-10 Vicknair et al. 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 16598014 

Filing Date 2019-10-09 

First Named Inventor Jared OEHRING 

Art Unit 3746 

Examiner Name Christopher S. BOBISH 

Attorney Docket Number 047158.100048 

9 10740730 B2 2020-08-11 Altamirano 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 
Initial* 

Cite No 
Publication 
Number 

Kind 
Code1

Publication 
Date 

Name of Patentee or Applicant 
of cited Document 

Pages,Columns,Lines where 
Relevant Passages or Relevant
Figures Appear 

1 20160326853 Al 2016-11-10 Fred et al. 

2 20190249527 Al 2019-08-15 Kraynek 

3 20170082033 Al 2017-03-23 Wu et al. 

4 20170370639 Al 2017-12-28 Barden et al. 

5 20180312738 Al 2018-11-01 Rutsch et al. 

6 20180181830 Al 2018-06-28 Laharuka et al. 

7 20170212535 Al 2017-07-27 Shelman et al. 

8 20180298731 Al 2018-10-18 Bishop 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 16598014 

Filing Date 2019-10-09 

First Named Inventor Jared OEHRING 

Art Unit 3746 

Examiner Name Christopher S. BOBISH 

Attorney Docket Number 047158.100048 

9 20110110793 Al 2011-05-11 Leugemors et al. 

10 20190154020 Al 2019-05-23 Glass 

11 20080277120 Al 2008-11-13 Hickie 

12 20180090914 Al 2018-03-29 Johnson et al. 

13 20180259080 Al 2018-09-13 Dale et al. 

14 20180284817 Al 2018-10-04 Cook et al. 

15 20130284455 Al 2013-10-31 Kajaria et al. 

16 20180266217 Al 2018-09-18 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 

Examiner 
Initial* 

Cite 
No 

Foreign Document 
Number3

Country 
Code2i 

Kind 
Code4

Publication 
Date 

Name of Patentee or 
Applicant of cited 
Document 

Pages,Columns,Lines 
where Relevant 
Passages or Relevant 
Figures Appear 
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1 2018044307 WO Al 2018-03-08 
Evolution Well Services,
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 16598014 

Filing Date 2019-10-09 

First Named Inventor Jared OEHRING 

Art Unit 3746 

Examiner Name Christopher S. BOBISH 

Attorney Docket Number 047158.100048 

2  P018213925 O Al 2018-11-29 - ouse Industries Inc. 

3  04196613 N A 2014-12-10 
..1 PETROLEUM 

ACHINERY CO LTD 
aEbnstiashe-tlanguage 

If you wish to add additional Foreign Patent Document citation information please click the Add button  Add 

NON-PATENT LITERATURE DOCUMENTS I Remove 

Examiner 
Initials* 

Cite 
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), 

city and/or country where published. 
TS

publisher, 

1 
Morris et al., 62/526,869; Hydration-Blender Transport and Electric Power Distribution for Fracturing Operation; 28 
June 2018; USPTO; see entire document 

2 7inal 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 Von-Final Office Action mailed January 29, 2021 in US 16/564,185 

7 7inal Office Action mailed January 21, 2021 in US 16/458,696 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 16598014 

Filing Date 2019-10-09 

First Named Inventor Jared OEHRING 

Art Unit 3746 

Examiner Name Christopher S. BOBISH 

Attorney 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 I Add 

EXAMINER SIGNATURE 

Examiner Signature II /CHRISTOPHER. S BOBISH/ Date Considered  08/14/2021  

*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. 

I 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). 3 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 WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 

EFS Web 2.1.18 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /C.S.B/ 

LIBERTY EXHIBIT 1002, Page 65



Receipt date: 03/08/2021 16/597,014 - GAU: 3746 

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

Application Number 16598014 

Filing Date 2019-10-09 

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 
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.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Privacy Act Statement 
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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 the Freedom of Information Act requires disclosure of these record s. 

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. 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. 

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 
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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)). 
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determinations about individuals. 

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or 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 

Serial No.: 16/597,014 

Filed: October 9, 2019 

MODULAR SWITCHGEAR SYSTEM 

AND POWER DISTRIBUTION FOR 
ELECTRIC OILFIELD EQUIPMENT 

Mail Stop AF 

Commissioner for Patents 
P.O. Box 1450 

Alexandria, VA 22313-1450 

Attorney Docket No.: 047158.100048 

Confirmation No. : 4687 

Art Unit: 3746 

Examiner: Bobish, Christopher S. 

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 

At  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 a high pressure so that the fluid passes from the

wellbore into the subterranean formation and fractures the subterranean formation; 

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 

enclosurei 

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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Application Serial No.: 16/597,014 

At  Docket No.: 047158.100048 

different sources, the switchgear evenly distributing an electrical load between the electric 

powered pump plurality of electric pumps and the at least one generator. 

19. (Previously Presented) The system of claim 17, wherein the common load 

sharing bus is configured to isolate 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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Application Serial No.: 16/597,014 

At  Docket No.: 047158.100048 

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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Application Serial No.: 16/597,014 

At  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. 

I. Allowable Subject Matter 

Claim 21 is 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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Application Serial No.: 16/597,014 

At  Docket No.: 047158.100048 

Applicant has amended claim 18 as presented above. Applicant respectfully requests entry of the 

amendments and withdrawal of the rejection. 

III. Claims 1, 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.. 

VI. 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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Application Serial No.: 16/597,014 

At  Docket No.: 047158.100048 

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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PCT/US2020/067526 06.05.2021 

PATENT COOPERATION TREATY 

From the INTERNATIONAL SEARCHING AUTHORITY 

TAYLOR P. EVANS 
"). HOGAN LOVELLS US LLP 

609 MAIN STREET, SU€TE 4200 
HOUSTON, TX 77002 

PCT 
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 
(day/month/year) MAY 0 6 2021 

Applicant's or agent's file reference 

047158.500074 
FOR FURTHER ACTION See paragraphs 1 and 4 below 

International application No. 

PCT/US 20/67526 

International filing date 
(day/monttv)/ear) 30 December 2020 (30.12.2020) 

Applicant U.S. WELL SERVICES, LLC 

I. 0 The applicant is hereby notified that the international search report and the written opinion of the international Searching 
Authority have been established and are transmitted herewith. 
Filing of amendments and statement under Article 19: 
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46): 
When? The time limit for filing such amendments is normally two months from the date of transmittal of the international 

search report. 
How? Directly to the International Bureau preferably through ePCT, or on paper to: 

The International Bureau of WIPO, 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. 0 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. 0 With regard to any protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that: 

E3 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. 

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

4. Reminders 
The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to 
the International Bureau. These comments will be made available to the public after international publication. The International 
Bureau will send a copy of such comments to all designated Offices unless an international preliminary examination report has 
been or is to he established. 
Shortly after the expiration of 18 months from the priority date, the international application will be published by the 
international Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application, 
or of the priority claim, must reach the International Bureau before the completion of the technical preparations for international 
publication (Rules 90bis. I 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 lino demand is filed within 19 months. For details about the applicabletime limits, Office 
by Office, see www.wipo.int/pct/en/textsltime_Iimits.html  and the PCT Applicants Guide, National Chapters. 
Within 22 months from the priority date, the applicant may request that a supplementary international search be carried out 
by a different International Searching Authority that offers this service (Rule 45bis. I). The procedure for requesting supplementary 
international search is described in the PCT Applicant's Guide, International Phase, paragraphs 8.0064.032. 

Name and mailing address of the ISAJUS 
Mail Stop PCT, Attn: tSNVS 
Commissioner for Patents 
P.O. Box 1450, Alexandria, Virginia 22313-1450 

Facsimile No. 571-273-8300 

Authorized officer 

Lee Young 

Telephone No. PCT Helpdesk: 571-272-43OO 
Form PCT/ISA/220 (revised January 2020) 
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PCT/US2020/067526 06.05.2021 

PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL SEARCH REPORT 

(IICT Article 18 and Rules 43 and 44) 

Applicant's or agent's file reference 

047158.500074 

FOR FURTHER ACTION 

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

International application No. 

PCT/US 20/67526 

international filing date (dayiinonthlyeat) 

30 December 2.020 (30.12.2020) 

(Earliest) Priority Date (dayfinonthiyear) 

31 December 2019 (31.12.2019) 

Applicant 
U.S. WELL SERVICES. LIC 

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 ik   sheets. 

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

I. Basis o€ the report 

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

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

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(6)). 

b. Ej 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. El With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I. 

2. U Certain claims were found unsearchable (see Box No. 11). 

[g] Unity of invention is lacking (see Box No. Ill). 

4. With regard to the title, 

El the text is approved as submitted by the applicant. 

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

5. With regard to the abstract, 

O the text is approved as submitted by the applicant. 

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

6. With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No.  1

as suggested by the applicant. 

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

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

b. El none of the figures is to he published with the abstract. 

Form PCT/ISA/210 (first sheet) (July 2019) 

LIBERTY EXHIBIT 1002, Page 91
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INTERNATIONAL SEARCH REPORT International application Nu. 

PCT/US 20/6752£ 

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

This international search report has not been established in respect of certain claims under Article 67(2)(a) for the following reasons: 

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

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

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

Box No. Ill 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 linked as to form a single general inventive 
concept under PCT Rule 13.1. In order for all inventions to be searched, the appropriate additional search fees must be paid. 

Group Claims 1-7, drawn to a pump control system. 

Group Claims 6-15, drawn to a calibration system. 

-- Please See Supplemental Box --

4, 

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

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

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

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

1-7 

Remark on Protest LI

LI

LI

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 she applicant's protest but the applicable protest 
fee was not paid within the time limit specified in the invitation. 

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 REPORT International application No. 

PCT/US 20/67526 

A. CLASSIFICATION OF SUBJECT MATTER 
IPC - BO1F 5/12, C09K 8/03, CO9K 8/62, E21B 43/26, F048 1/04, FO4B 13/02, G058 19/401 (2021.01) 

CPC - BO1F 5/12, BO1F 2215/0081, C09K 8/02, C09K 8/03, C09K 8/487, C09K 8/493, CO9K 8/62, C09K 
8/80, E218 21/062, E218 43/26, E21B 43/2607, F048 1/04, FO4B 9/08, FO4B 9/109, FO4B 13/02. 
FO4B 2205/09, F048 2205/50, F048 2201/0807, C08K 13/02, C08K 2201/002, C08K 2201/008, 
GO1F 1/78, COIF 3/36, GO1F 13/006, COIF 25/0007, COIF 25/0092, GO5B 19/401 

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

B. FIELDS SEARCHED 

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

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, or the relevant passages Relevant to claim No. 

V 

Y 

E/A — 

A — 

A 

US 2019/0112910 Al (U.S. WELL SERVICES. LLC) 18 April 2019 (18.04.2019), Fig. 1; pare 
(00181400191, (00211, (00251400261, [00281, (00331-(00361 

US 2018/0313677 Al (HALLIBURTON ENERGY SERVICES, INC.) 01 November 2018 
(01.11.2018), pare (0024 [0022]-(0023). (0031). (0040)400411 

CN 112196508 A (CHINA NAT PETROLEUM CORP, et al.) 08 January 2021 (08 01.2021). 
English Abstract, Machine Translation 

CN 104117308 A (DANYANG HISENSE PAINT CHEMICAL PLANT) 29 October 2014 
(29.10.2014). English Abstract, Machine Translation 

US 2008/0257449 Al (WEINSTEIN et al.) 23 October 2008 (23.10.2008), para (0010)-(0074] 

1-7 

1-7 

1-7 

1-7 

1-7 

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

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 citatton 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 

"O" document referring iv an or al 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 

22 April 2021 

Date of mailing of the international search report 

MAY 0 6 2021 
Name and mailing address of the ISA/US 
Mail Stop PCT, Attn: ISA/US, Commissioner for Patents 
P.O. Box 1450, Alexandria, Virginia 22313-1450 
Facsimile No. 571-273.8300 

Authorized officer 
Lee Young 

Telephone No, PCT Helpdesk: 571-272-4300 
Form PCT/ISA/230 (second sheet) (July 20I91 
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INTERNATIONAL SEARCH REPORT 
Information on patent family members 

International application No. 

PCT/US 20167526 

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

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

Special Technical Features 

Group II 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 system; an additive container (206), the additive container (206) configured 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 hydraulic fracturing system, the diversion system (208) configured to redirected at 
least a portion of additive directed toward the component (202) of the hydraulic fracturing system; a calibration system configured to 
receive the redirected portion 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 parameter of the redirected portion of the additive, as required by Group I. 

Group I 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 (216) configured to redirect at least a 
portion of a flow to a second flow path; a sensor (212) positioned along the second flow path, the sensor (212) configured to determine 
one or more properties of the flow; and a controller (216) communicatively coupled to the sensor (212), the controller (216) configured to 
output a control signal to the conveyance system (204) responsive to the one or more properties of the flow, as required by Group II. 

Shared Common Features 

The only feature shared by Groups ! and II that would otherwise unify the groups is a flow path, flow diverter, component of a hydraulic 
fracturing system, controller, and calibration system. However, this shared technical feature does not represent a contribution over prior 
art, because the shared technical feature is anticipated by US 2003/0037926 Al (Sask). Sask discloses a flow path (pare [0077]), flow 
diverter (Fig. 1; pare [0063), drill bit, 3, which directs drilling fluid, 4, into three channels, as shown.), component of a hydraulic fracturing 
system (pare [0014], [0043], electrically driven valves for hydraulic fracturing operations.), controller (pare [0078]), and calibration 
system (pare [0085], engineering values obtained 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 otherwise unify the groups. 

Groups I and ll therefore lack unity under PCT Rule 13 because they do not share a same or corresponding special technical feature. 

Form pernsAn 0 (patent family annex) (July 2019) 
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PCT/US2020/067526 06.05.2021 

PATENT COOPERATION TREATY 

From the 
INTERNATIONAL SEARCHTNG AUTHORITY 

To: TAYLOR P. EVANS 
HOGAN LOVELLS US LLP 
£09 MAIN STREET, SUITE 4200 
HOUSTON, TX 77002 

PCT 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis,i) 

Date of mailing 
(do; /monih/year) MAY 06 2021 

Applicant's or agent's file reference 

047158,500074 

FOR FURTHER ACTION 

See paragraph 2 below 

International application No. 

PCT/US 20/67526 

International fi ling date (day/mow/7/year) 

30 December 2020 (30.12,2020) 

Priority date (daj,./Pionthiyear) 

31 December 2019 (31.12,2019) 

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

IPC BO1F 5/12, C09K 8/03, CORK 8/62, E218 43/26, FO48 1/04, F048 13/02, GO5B 19/401 (2021.01) 

CPC - 801F 5/12, BO1F 2215/0081, C09K 8/02, CO9K 8/03, CO9K 8/487, C09K 8/493, CO9K 8/62, C09K 
8/80, E216 21/062, E218 43/26, E218 43/2607, FO4B 1/04, FO48 9/08, F048 9/109, F046 13/02, 
FO4B 2205/09, F046 2205/50, FO4B 2201/0807, C08K 13/02, CORK 2201/002, C08K 2201/008, 
COIF 1/78, GO1F 3/36, GO1F 13/006, GO1F 25/0007, GO1F 25/0092, G058 19/401 

Applicant U.S. WELL SERVICES, LLC 

This opinion contains indications relating to the following items: 

i
P 

E 
D 

Box No. I Basis of the opinion 

Box No. II Priority 

Box No. III Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Box No. IV Lack of unity of invention 

Box No, V 

Box No. VI 

Box No. VII 

Box No. VIII 

Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step and industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 

FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the IDEA and the chosen IPEA has notified the International Bureau under Rule 66. I bis(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 

mail Stop PCT, Attn. ISNUS 
Commissioner for Patents 
P.O. Box 1450. Nexandria. Virginia 22313-1450 

Facsimile No. 571--273-33100

22 April 2021 

Authorized officer 

Lee Young 

PCT Heip Desk 
Telephone No. 571-272-4300 
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WRITTEN OPINION OF THE 
INTERNATIONAL, SEARCHING A€TI'HORITY 

International application No. 

PCT/US 20/67526 

Box No. I Basis of this opinion 

I. With regard to the language, this opinion has been established on the basis of 

❑ 

2. 

3. 

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)). 

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

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

forming part of the international application as filed: 

O in the form of an Annex CAT 25 text file. 

on paper or in the form of an image file. 

b. 
❑ 

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

c. Ej furnished subsequent to the international filing date for the purposes of international search only: 

❑ in the form of an Annex C/ST.25 text file (Rule 13ter.1(a)). 

El on paper or in the form of an image file (Rule Bier. l(b) and Administrative Instructions, Section 713). 

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

5. Additional comments: 

Form PCT/ISA/237 (Box No. I) (revised January 2019) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCT/US 20/67526 

Box No, IV Lack of unity of invention 

fn response to the invitation (Form PC:VISA/208) to pay additional fees the applicant has, within the applicable time limit: 

ri paid additional fees. 

paid additional fees under protest and, where applicable, the protest fee. 

ri paid additional fees under protest but the applicable protest fee was not paid. 

Ex not paid additional fees. 

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 

complied with. 

not complied with for the following reasons: 

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

Group I: Claims 1-7, drawn to a pump control system. 

Group II: Claims 8-15, drawn to a calibration system. 

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

Special Technical Features 

Group II 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 system; an additive container (206), the additive container (206) configured 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 hydraulic fracturing system, the diversion system (208) configured to redirected at 
least a portion of additive directed toward the component (202) of the hydraulic fracturing system; a calibration system configured to 
receive the redirected portion 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 parameter of the redirected portion of the additive, as required by Group i. 

Group i does riot require a calibration system, comprising: a flow diverter (213) 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) configured ₹n redirect at least a 
portion of a flow to a second flow path; a sensor (212) positioned along the second flow path, the sensor (212) configured to determine 
one or more properties of the flow; and a controller (216) communicatively coupled to the sensor (212), the controller (216) configured to 
output a control signal to the conveyance system (204) responsive to the one or more properties of the flow, as required by Group II. 

Shared Common Features 

The only feature shared by Groups I and II that would otherwise unify the groups is a flow path, flow diverter, component of a hydraulic 
fracturing system, controller, and calibration system. However, this shared technical feature does not represent a contribution over prior 
art, because the shared technical feature is anticipated by US 2003/0037926 Al (Sass). Sask discloses a flow path (pare [0077]), flow 
diverter (Fig. 1; pare (0063), drill bit, 3, -which directs drilling fluid, 4, into three channels, as shown.), component of a hydraulic fracturing 
system (pare (0014), [0043], electrically driven valves for hydraulic fracturing operations.), controller (pare (0078)), and calibration system 
(pare [0085], engineering values obtained 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 otherwise unify the groups. 

Groups I and ll therefore lack unity under PCT Rule 13 because they do not share a same or corresponding special technical feature. 

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

all parts. 

the parts relating to claims Nos. 1-7 

Form PCT/ISA/237 (Box No. IV) (revised January 2019) 
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WRITTEN OP€NION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

reel-national application No. 

PCT/US 20/67526 

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

. Statement 

Novelty (N) Claims 1-7 
YES 

Claims none NO 

Inventive stop (€S) Claims none YES 

Claims 1-7  NO 

Industria€ applicability (IA) Claims 1.7  YES 

Claims none NO 

2. Citations and explanations: 
Claims 1-7 lack an inventive step under PCT Article 33(3) as being obvious over US 2019/0112910 Al (U.S. Well Services, LLC), in view 
of US 2018'0313.677 Al (Halliburton Energy Services, Inc.). 

Regarding Claim 1, U.S. Well Services, LEG discloses 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 (Fig. 1; pars [0019], pump system, 16, for pumping 
solution for hydraulic fracturing into wellhead.); an additive container (206), the additive container (206) configured to provide an additive 
to the additive pump (204) via a flow path (210) (Fig. 1; pare [0018140019], 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 redirected at least a portion of additive directed toward the component (202) of 
the hydraulic fracturing system (Fig. 1; pars (0018)-(0019], distribution system, 30, receives fracturing fluid solution from each of the pump 
trucks, 14.); a system configured to receive the redirected portion of the additive (Fig. 1; pare [0018]-[0019], [0026], distribution system, 
30, receives fluid from pump trucks, 24, which receive additives from additive source... additives can also be delivered to hydration unit or 
blender unit.), 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 (pare [0035]400361 controller uses sensors to measure parameters... 
automatically adjust flow rate.); but does not specifically disclose that said system is a calibration system, However, Halliburton Energy 
Services, Inc. discloses a pump control system (pare [0023], [00411), comprising a calibration system (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 [0040]40041j, control system connected to a pump that 
controls flow rate.). To a person of ordinary skill in the art, substituting a calibration system as taught by Halliburton Energy Services, inc. 
mould 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 (pars [0020], (0022]), because U.S. Well Services, EEC and Halliburton Energy Services, Inc. are directed to pump 
control systems that adjust operational parameters. 

Regarding Claim 2, U.S. Well Services, LEG further discloses the pump control system of claim 1, further comprising: a container (214) 
positioned to receive the redirected portion of the additive (pars [0019j, distribution system, 30, receives fracturing fluid solution for 
injection into the wellhead,). 

Regarding Claim 3, U.S. Well Services, LLC further discloses the pump control system of claim 1, further comprising: a controller (216) of 
the system, the controller (216) being communicatively coupled to the additive pump (204) to regulate one or more operational parameters 
of the additive pump (204) (pars [0035]-[0036], controller uses sensors to measure parameters... automatically control pump and adjust 
flow rate.); but does not specifically disclose that said system is a calibration system. However, Halliburton Energy Services, Inc. discloses 
a pump control system (para (0023], [0041]), comprising a calibration system (pars [0020], control system monitors calibration factor.), the 
system adapted to adjust on€ or more operational parameters of the additive pump (204) responsive to an evaluation of a flow parameter 
of the redirected portion of the additive (pars [00401-[0041), control system connected to a pump that controls flow rate,). To a person of 
ordinary skill in the art, 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.S. Well Services, LEG in order to monitor the metering system to determine replacement (pars (0020], 
(00221), because U.S. Well Services, LLC and Halliburton Energy Services, Inc. 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 (216) is further 
communicatively coupled to the diversion system (208) (para [0025], [0033]-100341, control system controls additive sources, blender, arid 
pump.). 

Regarding Claim 5, U.S. Well Services, LLC further discloses the pump control system of claim 1, wherein the diversion system (208) 
includes one or more valves to redirect the portion of the additive from the component (202) of the hydraulic fracturing system to the 
system (Fig. 1; para [0018]-40019], [002.6], [0036], distribution system, 30, receives fluid from pump trucks, 24, which receive additives 
from additive source... additives can also be delivered to hydration unit or blender unit... the components of the system include valves.); 
but does not specifically disclose that said system is a calibration system. However, Halliburton Energy Services, Inc. discloses a pump 
control system (pare, [0023], [0041]), comprising a calibration system (pars [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 [0040]-[0041), control system connected to a pump that controls flow rate.). (continued) 

-- Please See Supplemental Box --
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Supplemental Box 

In case the space in any of the preceding boxes is net sufficient. 
Continuation of: 

Box V.2., Citations and explanations, 

(Continued from Box V.2.) . . To a person of ordinary skill in the art, 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.S. Well Services, LLC in order to monitor the metering 
system to determine replacement (pare [0020], [00221), because U.S. Well Services, LLC and Hallibudon Energy Services, inc. are 
directed to pump control systems that adjust operational parameters, 

Regarding Claim 6, U.S. Well Services, LLC further discloses me pump control system of claim 1, wherein the component (202) of the 
hydraulic fracturing system is a blender (pare [0021], [0025]). 

Regarding Claim 7, U.S. Well Services, LLC further discloses the pump control system of claim 1, wherein the system is initialized prior to 
a fracturing operation (pare [0028], [0036]); but does not specifically disclose that said system is a calibration system, However, Halliburton 
Energy Services, Inc, discloses a pump control system (pare [0023], [0041]), comprising a calibration system (pare [0020], control system 
monitors calibration factor.), the system adapted to adjust ore or more operational parameters of the additive pump (204) responsive to an 
evaluation of a flow parameter of the redirected portion of the additive (pare [0040]-[0041], control system connected to a pump that 
controls flow rate.). To a person of ordinary skill in the art, 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.S. Well Services, LLC in order to monitor the metering system to 
determine replacement (pare [0020], (0022)), because U.S. Well Services, LLC and Halliburton Energy Services, Inc. are directed to pump 
control systems that adjust operational parameters. 

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 PCIASA/237 (Supplemental Box) (revised January 2019) 
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PCPUS2020/067608 30.03.2021 

PATENT COOPERATION TREATY 

From the INTERNATIONAL SEARCHING AUTHORITY 

Ib: TAYLOR P. EVANS 
HOGAN LOVELLS US LLP 
609 MAIN STREET, SUITE 4200 
HOUSTON, TX 77002 

PCT 

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 mailm 
(day/month/year) MAR 3 0 2021 

Applicant's or agent's file reference 

047158.500077 
FOR FURTHER ACTION See paragraphs I and 4 below 

International application No. 

PCT/US 20/67608 

International filing date 
(day/month/year) 31 December 2020 (31.12.2020) 

Applicant U.S. WELL SERVICES, LLC 

D 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, jibe so wishes, to amend the claims of the international application (see Rule 46): 

SVhen? 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 WIPO, 34, chemin des Colonibettes, 1211 Geneva 20, Switzerland 

2. 0 

For more detailed instructions, see the PCT Applicant :r Guide, International Phase, paragraphs 9.004 - 9.011. 

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. ❑ With regard to any protest against payment of (an) additional fee(s) under Rule 40 2, the applicant is notified that: 

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

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

4. Reminders 
The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to 
the International Bureau. These comments will be made available to the public after international publication. The International 
Bureau will send a copy of such comments to all designated Offices unless an international preliminary examination report has 
been or is to be established. 
Shortly after the expiration of IS months from the priority date, the international application will be published by the 
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application, 
or of the priority claim, must reach the International Bureau before the completion of the technical preparations for international 
publication (Rules 90bis. I 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 wsvw.wipo.int/pct/enkexts/tiinejimitsrhtml and the PCTApplicant:s Guide, National Chapters. 

Within 22 months from the priority date, the applicant may request that a supplementary international search be carried out 
by a different International Searching Authority that offers this service (Rule 45 bis. I). The procedure for requesting supplementary 
international search is described in the PCT Applicants Guide, International Phase, paragraphs 8.006-8.032. 

Name and mailing address of the ISA/US 
Mail Stop PCT. Attn: ISAIUS 
Commissioner for Patents 
P.O. Box 1450, Alexandria. Virginia 22313-1450 
Facsimile No. 571.273.8300 

Authorized officer 

Lee Young 

Telephone No. PCT Helpdesk: 571-272-4300 

Form PCTiISA/220 (revised January 2020) 
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PCT/US2020/067608 30.03.2021 

PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

Applicant's or agent's file reference 

047158.500077 

FOR FURTHER ACTION 

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

International application No. 

PCT/US 20/67808 

International filing date (day/month/year) 

31 December 2020 (31.12.2020) 

(Earliest) Priority Date (day/month/year) 

31 December 2019 (31.12.2019) 

Applicant 
WELL SERVICES, I.I.C 

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  Q.  sheets. 

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

I. Basis of the report 

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

b. 

C. 

2. 

3. 

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)). 

This international search report has been established taking into account the rectification of art obvious mistake authorized 
by or notified to this Authority under Rule 91 (Rule 43.6b1.s(a)). 

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

Certain claims were found unsearchable (see Box No. II). 

Unity of invention is lacking (see Box No. 111). 

4. With regard to the title, 

El the text is approved as submitted by the applicant. 

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

5. With regard to the abstract, 

(21 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 abstract is Figure No.  1

O 
as suggested by the applicant. 

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

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

b 
❑ 

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

Form PCT/ISA/2I0 (first sheet) (July 2019) 
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INTERNATIONAL SEARCH REPORT nternational applicant) 0. 

PET/US 20167608 

A. CLASSIFICATION OF SUBJECT' MATTER 

IPC G06B 19/406, E218 43/26 (2021.01) 

CPC - 8.21B 47/008, F046 53/001, E21B 43/26, E21B 43/121, E218 43/25 

According to International Patent Classification PC or to both national classification and 1PC 

FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification. symbols) 

See Search History document 

Documentation searched other than minimum documentation ₹o the extent 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) 

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 

Y 

A 

US 2018/0181830 Al (SCHLUMBEPGER TECHNOLOGY CORPORATION) 28 June 2018 
(28.06.2018), entire document, especially Abstract; pare [0018]; [0026]: [0028]; [0030]; [0037]; 
[0041]; 10052]; [0059.0060]: [00641; [0077-0078] 

US 2019/0120024 Al (U.S. WELL SERViCES, I.I.C) 25 April 2019 (25.04.2019), entire 
document, especially part P3035-00361; [0039]; (0045): [0049] 

S 2019/0145251 Al (SHEAR FRAC iNC) 16 May 2019 (16.05.2019), entire document 

1-20 

1-20 

1-20 

Further documents are listed in the continuation of Box C. See patent famity annex 

Special categories of cited documents: 
"A" document defining the general state of the art which is not considered 

to be of particular relevance 
document cited by the applicant in the international application 

"E" 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, exhi bition or other means 
document published prior to the international filing date but later than "8r" 
the priority date claimed 

Date of the actual completion of the international search 

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

25 February 2021 (25.02.2021) 

Dale of mailing of the international search report 

MAR  302021 
Name and mailing address of the ISA/US 

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

Facsimile No. 571-273-8300 

'arm PCT/ISA/210 (second sheet) 2019) 

Authorized officer 
Lee Young 

Telephone No. PCT Helpdesk: 571-272-4300 
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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 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.l) 

Date of mailing 
(thrytmonthi:') year) MAR 3 0 2021 

Applicant's or agent's file reference 

04715€3.500077 

international application No. 

PCT/US 20/67608 

FOR. FURTHER ACTION 

See paragraph 2 below 

International fi ling date (clay/month/year) 

31 December 2020 (31.12.2020) 

Priority date (clayirnontkvear) 

31 December 2019 (31.12.2019) 

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

IPC G05B 19/406, E218 43/26 (2021.01) 

CPC - E21B 47/008, FO4B 53/001, E218 43/26, E210 43/121, E216 43/25 

Applicant U.S. WELL. SERVICES, LLC 

This opinion contains indications relating to the following items: 

El

Box No. 1 

Box No. II 

Box No. III 

Box No. IV 

Box No. V 

Box No. VI 

Box No. VI! 

Box No. VIII 

Basis of the opinion 

Priority 

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

Lack of unity of invention 

Reasoned statement under Rule 43bis. I (a)(i) with regard to novelty, inventive step and industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 

2. EU RTI-HER ACTION 

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

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the [PEA 
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form 
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 

Mail Stop PCT. Attrr: ISA/US 
Commissioner for Patents 
P.O. Elcx 1450, Alexandria, Virginia 22313-1450 
Facsimile No. 571-273-8300 

Date of completion of his opinion 

25 February 2021 (25 02 2021) 

Authorized officer 

Le Young 

PC1 Help Desk 
Telephone No. 571-272-4300 

Form PCT/lSA/237 (cover sheet) (revised January 2019) 
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International application No. 

PCT/US 20/67608 

Box No. 1 Basis of this opinion 

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

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

O 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. O 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 43his.1(b)). 

3. O With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been 

established on the basis of a sequence listing: 

a. Ell forming part of the international application as filed: 

O in the form of an Annex C/ST 25 text file. 

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 

c. Ej furnished subsequent to the international filing date for the purposes of international search only: 

in the form of an Annex C/ST25 text file (Rule I 3ter.1(a)). 

Ej on paper or in the form of an image file (Rule I 3ter.1(b) and Administrative Instructions, Section 713). 

4. O 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 infonnation 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 

Statement 

Novelty (N) Claims 1-20 YES 

Claims None  NO 

Inventive step (IS) Claims None YES 

Claims 1-20 NO 

Industrial applicability (IA) Claims 1-20  YES 

Claims None  NO 

2. Citations and explanations: 

Claims 1-20 lack an inventive step under PCT Article 33(3) as being obvious over US 2018/0181830 Al (SCHLUMBERGER 
TECHNOLOGY CORPORATION) 28 June 2018 (28.06.2018) (hereinafter "Schlumberger") in view of US 201910120024 Al (U.S. WELL 
SERVICES, lie) 25 April 2019 (25.04.2019) (hereinafter "US Well"). 

Regarding claim 1, Schlumberger discloses a method of monitoring hydraulic fracturing equipment (Abstract), comprising: training a 
machine learning model on training data obtained from a plurality of hydraulic fracturing operations, the training data including a corpus of 
operational data associated with the hydraulic fracturing operations and corresponding health conditions associated with one or more 
hydraulic pump fluid ends (pare [0018) - "hydraulic fracturing well site"; pars [0041] - "database of information corresponding to one or 
more equipment units at one or more welisites"; para [0052) - "determine a health condition of one or more equipment units"; pare [0028] -
"mixture may then be discharged from the common manifold 142 into the wellbore 104 via one or more conduits"); receiving a set of 
operational data associated with an active hydraulic fracturing operation (pars [0030] - "control center 170 may be operable to monitor... 
operational parameters"); determine, based on the trained machine learning model and the input set of operational data, one or more 
estimated health conditions of a hydraulic pump fluid end used in the active hydraulic fracturing operation (para [0052) - "determine a 
health condition of one or more equipment units"; para [0028) - "mixture may then be discharged from the common manifold 142 into the 
wellbore 104 via one or more conduits"; pare (0064) "classifier may be implemented (506) using the... training samples. The classifier 
can be a machine learning algorithm"). 

Schlurnberger does not disclose wherein process the set of operational data using the trained machine learning model. US Well discloses 
wherein: process the set of operational data using the trained machine learning model (pare [0049I "data may be used as training data 
for a machine learning model"; pare [0039] - "processors that analyze the data received from one or more of the other components"). It 
would have been obvious to one of ordinary skill in the art to have modified the method of Schiumberger by including wherein process the 
set of operational data using the trained machine learning model as taught by US Well because it can more efficiently implement a control 
system for receiving, analyzing, and storing information from the well site (US Well, pare [0049]). 

Regarding claim 2, Schiumberger and US Well disclose the method according to claim 1. Schlumberger further discloses wherein the set 
of operational 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 parameters, speed, and motion 
counts associated with the active hydraulic fracturing operation (para [0050) - "equipment units for which health may be monitored... a heat 
exchanger"). 

Regarding claim 3, Schiumberger and US Well disclose the method according to claim 1. US Weli further discloses wherein the one or 
more estimated health conditions of the hydraulic pump fluid end include an estimated time to failure (pare [0045] - "determining that the 
one or more parameters are indicative of a potential failure condition... method 160 also includes logging operation data including... 
pumping hours... and determining a maintenance schedule based at least in part on the operation data"). 

Regarding claim 4, Schlurnberger and US Well disclose the method according to claim 1. Schlumberger further discloses wherein the one 
or more estimated health conditions of the hydraulic pump fluid end include indications associated with a plurality of different failure modes 
(pare [0077-0078] - 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 time 
operational temperature range"). 

Regarding claim 5, Schlumberger and US Well disclose the method according to claim 4. US Well further discloses further comprising; 
determining, from the trained machine learning modal, which parameters of the set of operational data are correlated with certain failure 
modes (para [00.45] - "determining that the one or more parameters are indicative of a potential failure condition"). 

CONTINUED IN SUPPLEMENTAL BOX 

Form PCT/ISA/237 (Box No. V) (revised January 2019) 
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Bow No. VIII 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 
supported by the description, are made: 

Claims 19 and 20 lack clarity as referencing a method, since claim 16 (from which they depend) discloses a system. Accordingly. claims 
19 and 20 have been interpreted to read as though they reference -The system of claim 16" as opposed to a "method'. 

Fonn PCT/ISAr237 (Box No. VIII) (revised January 2019) 
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Siipplemental Box 

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

Box V.2. CITATIONS AND EXPLANATIONS: 

Regarding claim 6, Schlumberger and US Well disclose the method according to claim 1. US Well further discloses further comprising: 
receiving and processing the set of operational data through the machine learning model in real time (para [0035] - "data may be accessed 
in real-time... control operation based on live and continuous data readings"); and generating an alert indicating a predicted failure (para 
[0036] - "alerts that more specifically provides information regarding the potential causes of issues or current conditions"). 

Regarding claim 7, Schlumberger and US Well disclose the method according to claim 1. Schlurnberger further discloses further 
comprising: obtaining actual health and failure conditions of the hydraulic pump fluid end (para (0060] - "alert can be output (410) to an 
operator); and updating the trained machine learning model by correlating the set of operational data with the actual health and failure 
conditions (para [00601- "warning... can be stored in a database for subsequent analysis of historical events for given equipment unit(e)"), 

Regarding claim 8, Schlumberger discloses a method of monitoring hydraulic fracturing equipment, comprising: training a machine learning 
model on training data obtained from a plurality of hydraulic fracturing operations, the training data including a corpus of operational data 
associated with the hydraulic fracturing operations and corresponding health conditions associated with one or more hydraulic fracturing 
equipment (pare [0018] - "hydraulic fracturing well site"; pare [0041] - "database of information corresponding to one or more equipment 
units at one or more weilsites"; pare [0052] "determine a health condition of one or more equipment units"); receiving a set of operational 
data associated with an active hydraulic fracturing operation (pare [0030] - "control center 170 may be operable to monitor... operational 
parameters"); determining, based on the trained machine learning model and the input set of operational data, one or more estimated 
health conditions of a hydraulic fracturing equipment used in the active hydraulic fracturing operation (pare (0052] - "determine a health 
condition of one or more equipment units"; para [0028] - "mixture may then he discharged from the common manifold 142 into the wellbore 
104 via one or more conduits"; pare [0064] - "classifier may be implemented (506) using the... training samples. The classifier can be a 
machine learning algorithm"). 

Schlumberger does not disclose wherein processing the set of operational data using the trained machine learning model, US Well 
discloses wherein: processing the set of operational data using the trained machine learning model (para [00491 "data may be used as 
training data for a machine learning model"; para (0039) - "processors that analyze the data received from one or more of the other 
components"). It would have been obvious to one of ordinary skill in the art to have modified the method of Schlumberger by including 
wherein processing the set of operational data using the trained machine 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, pars [0049]). 

Regarding claim 9, Schlumberger and US Weil disclose the method according to claim 8. Schlumberger further discloses wherein the set 
of operational 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 parameters, speed, and motion 
counts associated with the active hydraulic fracturing operation (para [0059] - "equipment units for which health may be monitored... a heat 
exchanger"). 

Regarding claim 10, Schlumberger and US Well disclose the method according to claim 8, US Well further discloses wherein the one or 
more estimated health conditions of the hydraulic fracturing equipment include an estimated time to failure (pare [0045] - "determining that 
the one or more parameters are indicative of a potential failure condition... method 160 also includes logging operation data including... 
pumping hours.„ and determining a maintenance schedule based at least in part on the operation data"). 

Regarding claim 11, Schlumberger and US Well disclose the method according to claim 8. Schlumberger further discloses wherein the one 
or more estimated health conditions of the hydraulic: fracturing equipment include indications associated with a plurality of different failure 
modes (para [0077-0O78] "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 temperature range"). 

Regarding claim 12, Schlumberger and US Well disclose the method according to claim 11. US Well further discloses further comprising: 
determining, from the trained machine learning model, which parameters of the set of operational data are correlated with certain failure 
modes (pare [0045] - "determining that the one or more parameters are indicative of a potential failure condition"). 

Regarding claim 13, Schlumberger and US Well disclose the method according to claim 8. US Well further discloses further comprising: 
receiving and processing the set of operational data through the machine learning model in real time (pare (0035] - "data may be accessed 

in real-time... control operation based on live and continuous data readings"); and generating an alert indicating a predicted failure (pars 
[0036]- "alerts that more specifically provides information regarding the potential causes of issues or current conditions"). 

Regarding claim 14, Schlumberger and US Well disclose the method according to claim 8. Schlumberger further discloses further 
comprising: obtaining actual health and failure conditions of the hydraulic fracturing equipment (pare [0060] - "alert can be output (410) to 
an operator"); and updating the trained machine learning model by correlating the set of operational data with the actual health and failure 
conditions (pare [0060] - "warning... can be stored in a database for subsequent analysis of historical events for given equipment unit(s)"). 

Regarding claim 15, Schlumberger and US Well disclose the method according to claim 8. Schlumberger further discloses wherein the 
hydraulic fracturing equipment includes at least one of a hydraulic pump, a fluid end, a power end, power generation equipment, pump 
iron, and manifold system (para [0026] "common manifold"). 

CONTINUED IN SUPPLEMENTAL BOX 
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n case the space in any of the preceding boxes is not sufficient. 
ontinuation of: 

as V.2. CITATIONS AND EXPLANATIONS: 

Regarding claim 16, Schlumberger discloses a hydraulic fracturing system (Abstract), comprising: a pump comprising a fluid end (pare 
(0028] - "mixture may then be discharged from the common manifold 142 into the weilbore 104 via one or more conduits"; pars 10030] -
"control center 170 may be operable to monitor... the pump assemblies"); one or more additional hydraulic fracturing equipment (para 
O041] - "database of information corresponding to one or more equipment units at one or more wellsites"); a plurality of sensors 

configured to measure a plurality of operational parameters 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 (pare (0037) - "health monitoring system 
200 includes a control center"), the control system configured to: receive a set of operational data associated with the active hydraulic 
fracturing operation, the set of operational data including the plurality of operational parameters (pare 10030] - "control center 170 may be 
operable to monitor... operational parameters"); determine, based on the trained machine learning model and the set of operational data, 
one or more estimated health conditions of the fluid end (pars [0052] - "determine a health condition of one or more equipment units"; pars 
[0026] - "mixture may then be discharged from the common manifold 142 into the wellbore 104 via one or more conduits"; pare 10064) -
"classifier may be implemented (506) using the... training samples. -the classifier can be a machine learning algorithm"; pars [0052] -
"determine a health condition of one or more equipment units"). 

Schlumberger does not disclose wherein process the set of operational data using a trained machine learning model. US Well discloses 
wherein: process the set of operational data using a trained machine learning model (para (0049] - "data may be used as training data for 
a machine learning model"; para [0039] - "processors that analyze the data received from one or more of the other components"). It would 
have been obvious to one at ordinary well in the art to have modified the system of Schlumberger by including wherein process the set of 
operational data using a trained machine learning model as taught by US Well because it can more efficiently implement a control system 
for receiving, analyzing, and storing information from the well site (US Well, pars [0049]). 

Regarding claim '17, Schlumberger and US Well disclose the system according to claim 16. Schlumberger further discloses wherein the set 
of operational 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 parameters, speed, and motion 
counts associated with the active hydraulic fracturing operation (pare [0059] - "equipment units for which health may be monitored... a heat 
exchanger"). 

Regarding claim 18, Schiumberger and US Well disclose the system according to claim 16. Schlumberger further discloses wherein the 
trained machine learning model utilizes training data, the training data including a corpus of historical operational data associated with 
historical hydraulic fracturing operations and corresponding health conditions associated with one or more hydraulic pump fluid ends used 
in the historical hydraulic fracturing operations, respectively (pars [0018] - "hydraulic fracturing well site"; pars (0041] - "database of 
information corresponding to one or more equipment units at one or more wellsites"; para [0052] "determine a health condition of one or 
more equipment units"; para [0060] - can be stored in a database for subsequent analysis of historical events for given 
equipment unit(s)"). 

Regarding claim 19, Schiumberger and US Well disclose the method according to claim 16. US Well further discloses wherein the one or 
more estimated health conditions of the fluid end include an estimated time to failure (para (0045] - "determining that the one or more 
parameters are indicative of a potential failure condition... method 160 also includes logging operation data including.. . pumping hours._ 
and determining a maintenance schedule based at least in part on the operation data"). 

Regarding claim 20, Schlumberger and US Well disclose the method according to claim 16. US Well further discloses wherein the one or 
more estimated health conditions of the hydraulic fracturing equipment include indications associated with a plurality of different failure 
modes, and wherein the trained machine learning model indicates which parameters of the set of operational data are correlated with 
certain failure modes (para [0045] - "determining that the one or more parameters are indicative of a potential failure condition"). 

laims 1-20 have industrial applicability as defined by PCT Article 33(4) because the subiect matter can be made or used in industry. 
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(PCT Rule 44.1) 

Date of mailing 
(day/monthiyear) 19 2021 

Applicant's or agent's file reference 

047158.500078 
FOR FURTHER ACTION See paragraphs I and 4 below 

International application No. 

PCT/US 20/67528 

international filing dat 
(day/month/year) 30 December 2020 (30,12.2020) 

A plican 

U.S. WELL SERVICES, LLC 

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

search report. 

Bow? Directly to the International Bureau preferably through ePCT, or on paper to: 
The International Bureau of WIN), 34, chemin des Colombettes, l2I I Geneva 20, Switzerland 

For more detailed instructions, see the PCT Applicants Guide, International Phase, paragraphs 9.004 - 9.011. 

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

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

the protest together with the decision thereon has been transmitted to the International Bureau together with any request 
to forward the: texts of both the protest and the decision thereon to the designated Offices. 
no decision has been made yet on the protest; the applicant will he 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 ail designated Offices unless an international preliminary examination report has 
been or is to be established. 
Shortly after the expiration of IS months from the priority date, the international application will be published by the 
International Bureau. If the applicant wishes to avoid or postpone publication, a notice ofwithdrawal 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 906/sal and 90.5;4.3). 
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 Eater) 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/tinle'__liirnits.htmi and the PC T Applicata :3 Guide, National Chapters. 

Within 22 months from the priority date, the applicant may request that a supplementary international search be carried out 
by a different international Searching Authority that oilers this service (Rule 45-bis. ). The procedure ibr requesting supplementary 
international search is described in the P(.7T Applicant:3 Guide, International Phase, paragraphs 8.006-8.032. 

Name and mailing address of the 1SA/US 
mail Stop POT, Attn: ISNUS 
Commissioner for Patents 
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(PCT Article 18 and Rules 43 and 44) 

Applicant's or agent's file reference 

047158 500078 

FOR FURTHER ACTION 

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

International application No. 

PCT/US 20/67528 

International filing date (day/morukaaar) 

30 December 2020 (30.12.2020) 

(Earliest) Priority Date (day/mondsfyear) 

31 December 2019 (31.12.20191 

Applicant 

U.S. WELL SERVICES, LLD 

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  la  sheets. 

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

Basis of the report 

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

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

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. 7 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)). 

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

❑ Certain claims were found unsearchable (see Box No. II). 

Unity of invention is lacking (see Box No. 111). 

4. With regard to the title, 

the text is approved as submitted by the applicant. 

n 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 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 abstract is Figure No.  1 

fE as suggested by the applicant. 

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

  ❑ 
as selected by this Authority, because this figure better characterizes the invention. 

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

Form PCTTISA/210 (first sheet) (July 2019) 
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A. CLASSIFICATION OF SUBJECT MATTER 

IPC E21B 43/26, F048 47/02, F04B 53/22 (2021.01) 

CPC - E21 B 43/26, F04B 47/02, F048 53/22 

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

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

See Search History document 

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

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 

C. DOCUMENTS CQNSIDER_ED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

X US 2019/0128104 Al (CaterPillar Inc.) 2 May 2.019 (02.05,2019) Entire document especially 
para (0007], [0018). [0025], (0034] and figs. 1-7 

1-9, 11-12, 15 

A 

X US 2011/0081268 Al (Ochoa et al.) 7 April 2011 (07.04.2011) Entire document especially par 3-14 
[0037). [00401-[0041] and figs. 1-5 

A 0 

A US 2017/0204852 Al (Barnett, JR.) 20 July 2017 (20.07.2017) Entire document 1-15 

A US 2012/0053936 Al (Baxter et al.) 15 March 2012 (15.03.2012) Entire. document -15 

A US 2015/0147194 Al (Global Energy Services. Inc.) 28 May 2015 (28.05.2015) Entire 
document 

-15 

Further documents are listed in the continuation of Box C F . See patent family annex. 

Special categories of cited documents: 
document defining the general state of the art which is not considered 
to be of particular relevance 
document cited by the applicant in the international application 
earlier application or patent but published on or atter the international 
filing date 
document which may throw doubts on priority claiin(s) or which 
is cited to establish the publication date of another citation or other 
special reason (as specined) 
document refers Mg to an oral disclosure, use, exhibition or other means 
document published prior to the international ft ling date but later than 
the priority date claimed 

later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory 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 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 international search 

22 February 2021 

ate of mailing ofthe international search report 

MAR 1 9 2021 
Name and mailing address of the 
Mail Stop PCT, Attn: ISA/US, Commissioner for Patents 
P.O. Box 1450, Alexandria, Virginia 22313-1450 

Facsimile No. 571-273-8300 

Authorized officer 
Lee Young 

Telephone No. PCT Helpdesk: 571-272-4300 
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WRITTEN OPINION OF TH E 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.1) 

Date of mailing 
(d2yienonalilyear) MAR 19 2021 

Applicant's or agent's rile reference 

047158.500078 

FOR FURTHER ACTION 

See paragraph 2 below 

International applieatoon I 

PCT/US 20/67528 

International filing date (day/mon y ar) 

30 December 2020 (30.12.2020) 

Priority date (el° onth/yent) 

1 December 2019 (31.12.2019) 

International Patent Classification (IPC) or both national clasttfication and IPC 

'Pr E21B 43/26, F046 47/02, F048 53/22 (2021.01) 

CPC - E21B 43/26, F046 47/02, FO4B 53/22 

Appit,ant 
U.S. WELL SERVICES, LLC 

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

Li

Box No I Basis of the opinion 

Box No. II Priority 

Box No. III Non-establishment ofopinion with regard to novelty, inventive step and industrial applicability 

Box No. IV Lack of unity of invention 

Box No. V Reasoned statement under Rule 41364.1(a)(1) with regard to novelty, inventive step and industrial applicability; 
citations and explanations supporting such statement 

Box No. VI Certain documents cited 

Box No. VII Certain defects in the international application 

Box No. VIII Certain observations on the international application 

2. FUR'ffiER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the IPEA and the chosen !PEA has notified the International Bureau under Rule 66. Ibis(b) that written 
npininns nrthie International Searching Authority will not be to coni;itiortd, 

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the.. 1PEA 
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form 
PC.T/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 
Mail Stop PCT, Attn: ISAJUS 
Commissioner for Patents 
P.O. Cox 1450. Alexandria, Virginia 22313-1450 
Facsimile No. 571-273-8300 

Date of completion of this opinion 

22 February 2021 

Authorized officer 

Lee Young 

PCT Help Desk 
Telephone No. 571-272-4300 
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1 . With regard to the language, this opinion has been established on the basis of 

El the international application in the language in which it was fi led. 

ri 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 9 (Rule 43bis.1(b)). 

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

a forming part of the international application as fi led: 

Ei in the form of an Annex C/ST.25 text file. 

Ej on paper or in the form of an image file. 

b. El furnished together with the international application under PCT Rule I 3rer .1(a) for the purposes of international 
search only in the form of an Annex C/ST.25 text file. 

c. El furnished subsequent to the international filing date for the purposes of international search only: 

in the form of an Annex C/ST.25 text fi le (Rule 3ier. I(a)). 

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

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

5. Additional comments: 
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13ox Nu. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step and industrial applicability; 
citations and explanations supporting such statement 

Statement 

Novelty (N) Claims 1-10,13-14  YES 

Claims 11-12, 15 NO 

inventive step (IS) Claims 10 YES 

Claims 1-9, 11-15  NO 

Industrial applicability (IA) Claims 1-15 YES 

Claims None NO 

2. Citations and explanations: 
Claims 11-12 and 15 lack novelty under PCT Article 33(2) as being anticipated by US 2019/0128104 At to CaterPillar Inc. (hereinafter 
'CaterPillar'). 

Regarding Claim 11, CaterPillar teaches a fluid end (168 - "fluid end block", figs. 6-7; pare (0034]) for a fracturing pump (pare [00071, 
100181, (00341), comprising: 
a plurality of segments (See fig. 6; first segment is defined as segments 176 and 174; second segment is defined as segment 180 and the 
two unlabeled segments) coupled together along a discharge axis (See figs. 8-7; discharge axis extends through opening in the sides of 
segments), seen segment of the plurality of segments having a plurality of suction bores (See fig. 6; see how first segment has two suction 
bores in the front surface of the segments 174 and 176 while the second segment has three suction bores in the front surface); 
respective interfaces between segment pairs formed by adjacent segments of the plurality of segments, the interfaces coupling the 
segment pairs together (See fig, 6; see left side of segment 180 and right side of segment 174 that abut one another); and 
respective access areas (See fig. 6; see semicircle cutout 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. 6). the respective access areas configured to provide access for 
mechanical couplings (156 - "stitch pins", fig, 6) to join the segment pairs together (See fig. 6; pare [0034]). 

Regarding Claim 12, CaterPillar teaches the fluid end of claim 11, wherein the mechanical couplings are fasteners (156 - "stitch pins", fig. 
6; pare [0034]). 

Regarding Claim 15, Caterpillar teaches the fluid end of claim 11, wherein the respective access areas (See fig. 6; 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. 6; 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 1-9 lack an inventive step under PCT Article 33(3) as being obvious over CaterPillar. 

Regarding Claim 1, CaterPillar teaches a fluid end (168 - "fiuld end block", figs. 6-7; pare [0034]) for a fracturing pump (pare (0007), 
100181, 10034D, comprising: 
a first segment (collectively 176 - "segment", 174 - "replacement segment", fig. 6), the first segment having a plurality of first suction bores 
(See fig. 6; see bores on front of segments 176, 174) and a first discharge path (See figs. 6 and 7; see horizontal bore through segments 
174, 176 that extend through the abutting surfaces of the segments 174, 176); 
a second segment (See fig. 6; collectively segment 180 as well as the unlabeled segment immediately to the right of segment 180), the 
second segment having a plurality of second suction bores (See fig. 6; see bores on front of segment 180 and the segment to the right) 
and a second discharge path (See figs. 6 and 7; see horizontal bore through segment 180 and its adjacent segment that extend through 
the abutting surfaces of the segments 180); and 
a third segment (See fig. 6; 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 abutting surfaces of the segment); 
wherein the first segment is mechanically coupled to the second segment, the second segment is mechanically coupled to the third 
segment (See fig. 6), and each of the first discharge path, the second discharge path, and the third discharge path are aligned (See 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 falls within the ordinary skill of in the art using routine 
experimentation and design principles. Accordingly, it would have been obvious to one of ordinary skill in the art to have the third segment 
be made of two fluid segments, like the first and second segment of Caterpillar, in order to increase the fluid capacity of the pump to reach 
greeter dcwnhole depths. 

Regarding Claim 2, CaterPillar teaches the fluid end of claim 1, wherein the first segment (collectively 176 - "segment", 174 -"replacement 
segment", fig. 6) is coupled to the second segment (See fig. 6; collectively segment 180 as well as the unlabeled segment immediately to 
the right of segment 180) via one or more fasteners (156 - "stitch pins", fig. 6). 

-e-Continued in Supplemental Box-"-
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Regarding Claire 3. CaterPillar teaches the fluid end of claim 1, wherein the second segment (See fig. 6; collectively segment 180 as well 
as the unlabeled segment immediately to the right of segment 180) comprises: a notch (See fig. 6; see semicircle cutout portions in left 
side of segment 180 that are above the suction bores) formed in the second segment (See figs. 6-7), the notch having a second aperture 
(See figs. 8-7; see aperture in top of segment 180 that receives pins 156) aligned with a first aperture of the first segment (See figs. 6-7; 
see aperture in top of segment 174 that receives pins 156 and is aligned with the aperture of segment 180). 

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

Regarding Claim 5, Caterpillar teaches the fluid end of claim 3, wherein the notch (See fig. 6; see semicircle cutout portions in left side of 
segment 180 that are above the suction bores) is formed on at least one of a suction side of the second segment (See figs. 6-7: see how 
the first notch that is above the suction bore is located on the suction side of the fluid end block 168) or a back side of the second segment. 

Regarding Claim 6, CaterPillar teaches the fluid end of claim 1, but does not specifically teach wherein the plurality of first suction bores 
includes three suction bores, four suction bores, or five suction bores. Further, design decisions regarding the number of suction bores fall 
within the ordinary skill 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 utilized routine experimentation and design choices to have chosen an appropriate number of suction bores as 
claimed thereby allowing for a high enough fluid capacity to fracture formations at great depths. 

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

Regarding Claim 8, CaterPillar teaches the fluid end of claim 1, but does not specifically teach the system further comprising: a sealing 
system arranged at an interface between the first segment and the second segment, the sealing system including at least one seal to 
control flow at the interface. However, in a further embodiment, Caterpillar teaches a hydraulic fracturing system (See fig. 3. pare f0025)) 
comprising a first segment (130, 136 - "segments", fig. 3) and a second segment (140 - "segment", fig. 3), further comprising: a searing 
system (153 - "seal", fig. 3) arranged at an interface, between the first segment and the second segment (See fig. 3; seal 153 is between 
the discharge conduits 118 of segments 130 and 140), the sealing system including at least one seal to control flow at the interface (See 
fig. 3: pare (0030]). Accordingly, it would have been obvious to one of ordinary skill in the art to use the sealing system of the second 
embodiment on the interfaces of the first embodiment in order to ensure there are no leaks between segments. 

Regarding Claim 9, CaterPillar teaches the fluid end of claim 1, but does not specifically teach wherein the plurality of first suction bores, 
the plurality of second suction bores, and the pluratity of third suction bores have a cumulative number of bores equal to at least one of 
nine bores, ten bores, twelve bores, or fifteen bores. Further, design decisions regarding the total number of suction bores fall within the 
ordinary skill in the art of one designing a hydraulic fracturing pump. Accordingly, it would have been obvious to one of ordinary skill in the 
ad to have utilized routine experimentation and design choices to have chosen an appropriate number of total suction bores as claimed 
thereby allowing for a high enough fluid capacity to fracture formations at great depths. 

Claims 11 and 13-14 lack an inventive step under PCT Article 33(3) as being obvious over US 2011/0081268 Al to Ochoa et al. 
(hereinafter 'Ochoa'). 

Regarding Claim 11, Ochoa teaches a fluid end (See figs. 1-5; pare (0037]) for a fracturing pomp (See fig. 1; pars (0037D, 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 (See fig. 3; see opening near top of end plate 118 that connects discharge paths of each portion 100 to 
one another; extends horizontally from end plate to end plate), the first segment having a plurality o₹ suction bores (See fig. 1; see 
openings on front surface of portions 100); 
respective interfaces (116 - "exterior surfaces", fig. 4) between segment pairs formed by adjacent segments of the plurality of segments, 
the interfaces coupling the segment pairs together (See figs. 1-4); arid 
respective access areas (See fig. 4; see 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; pare [00401-(0041)) but does not specifically teach wherein the second segment comprises a plurality of suction bores. 
However, the duplication of parts falls within the ordinary *kilt of in the art using routine experimentation and design principles, Accordingly, 
it would have been obvious to one of ordinary skill in the art to have the second segment be made of two fluid segments, like the first 
segment of Oth:in, in order to increase the fluid capacity of the pump to reach greater downhole depths. 

Regarding Claim 13, Cantina teaches the fluid end of claim 11. wherein each respective access area (See fig. 4; see opening in surface 116 
for fastener 120) includes an aperture (See fig. 4; see opening in surface 116 for fastener 120) aligned along the discharge axis (See figs. 
1-5: discharge axis and fastener 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 have an opening to receive fastener 120). 

Regarding Claim 14, Ochoa teaches the fluid end of claim 11, wherein a single access area is associated with a respective interface (See 
fig. 4; para [0040]-40041]; only one of the fasteners 120 actually extends through the portions 100 so there is only a single access area per 
respective interface). 

2-Continued in next Supplemental Box2 
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Claim 10 meets 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) Caterpillar and (2) Ochoa. 

(1) CaterPillar teaches a fluid end (158 - "fluid end block", figs. 6.7; pars [00341) fora fracturing pump (pare (0007), [00181, [00341), 
comprising: 
a first segment (collectively 176 - "segment", 174 - "replacement segment", fig. 6), the first segment having a plurality of first suction bores 
(See fig. 6; see bores on front of segments 176, 174) and a first discharge path (See figs. 6 and 7; see horizontal bore through segments 
174, 176 that extend through the abutting surfaces of the segments 174, 176); 
a second segment (See fig. 6; collectively segment 180 as well as the unlabeled segment immediately to the right of segment 180), the 
second segment having a plurality of second suction bores (See fig. 6; see bores on front of segment 180 and the segment to the right) 
and a second discharge path (See figs. 6 and 7; see horizontal bore through segment 180 and its adjacent segment that extend through 
the abutting surfaces of the segments 180); and 
a third segment (See fig. 6; 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 abutting surfaces of the segment); 
wherein the first segment Is mechanically coupled to the second segment, the second segment is mechanically coupled to the third 
segment (See fig. 6), and each of the first discharge path, the second discharge path, and the third discharge path are aligned (See fig. 6-
7; discharge paths must be aligned to allow the fluid to leave the fluid end block 168). 

(2) Ochoa teaches a fluid end (See figs 1-5; pars [0037)) for a fracturing pump (See fig. 1; pare (00371). 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 (See fig. 3; see opening near top of end plate 113 that connects discharge paths of each portion 100 to one another; 
extends horizontally from end plate to end plate), the first segment having a plurality of suction bores (See 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 middle 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 a second end of the first segment is machined as a male end. Further, Ochoe teaches a fluid end (See figs. 
1-5; pare (00371) for a fracturing pump (See fig. 1; pars Il0037]), 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 (See fig. 3; see opening near 
top of end plate 118 that connects discharge paths of each portion 100 to one another; extends horizontally from end plate to end plate), 
the first segment having a plurality of suction bores (See 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). However, any 
combination of the above references fails to teach wherein a first end of the first segment is machined as a female end. Accordingly, the 
prior art does not specifically teach or fairly suggest individually or in combination the fluid end of a 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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3. ❑ 

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

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

How? Directly to the International Bureau preferably through ePCT, or on paper to: 
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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. 

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

I. Basis of the report 

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

b 

c 

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)). 

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

With regard to any nucleotide and/or amino acid sequence disclosed in the international application. see Box No. I. 

Certain claims were found ionsearchable.(see Box No. II). 

Unity of invention is lacking (see Box No. Ill). 

4. With regard to the title, 

  the text is approved as submitted by the applicant. 

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

S. With regard to the abstract, 

csi the text is approved as submitted by the applicant. 

❑ the text has been established, according to Rule 33 2, by this Authority as it appears in Box No. IV. The applicant may, 
within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No.  1

as suggested by the applicant. 

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

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

b. ❑ none of the figures is to be published with the abstract. 
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Box No. I Basis of this opinion 

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

El 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. 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 4.3bis.1(b)), 

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

a. forming part of the international application as filed: 

in the form of an Annex C/ST25 text file. 

n 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 ibrm of an Annex C/ST.25 text file. 

c. ri furnished subsequent to the international filing date for the purposes of international search only: 

O in the form of an Annex C/ST.25 text file (Rule 13rer.1(a)). 

on paper or in the form clan image file (Rule 13Ier. 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 
filed or does not go beyond the application as filed, as appropriate, were furnished. 
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Box No. V Reasoned statement under Rule 43bis1 W(i) with regard to novelty, inventive step and industrial applicability; 

citations and explanations supporting such statement 

1 Statement 

Novelty (N) Claims 1-20 YES 

Claims NONE NO 

Inventive step (IS) Claims NONE YES 

Claims 1-20 NO 

Industrial applicability (IA) Claims 1-20 YES 

Claims NONE  NO 

2. Citations and explanations: 
Claims 1-5, 7-12, and 14.20 tack an inventive step under PCT Article 33(3) as being obvious over US 2017/0292513 Al to Schlumberger 
Technology Corporation (hereinafter Schlumberger 513) in view of US 2012/0150,455 Al to Franklin et al. (hereinafter Franklin). 

Regarding claim 1, Schlumberger 513 discloses a method of hydraulic fracturing (abstract- Method and apparatus for assessing health of 
fracturing fluid pump assemblies and other weilsite equipment), comprising: providing a fracturing fluid to a pump (pars 10019j- The 
manifold unit 140 is operable to receive the fluid via the one or more conduits 130 and distribute the fluid to the pump units 200 via 
corresponding conduits 136). the pump comprising a pressure sensor for measuring pressure at a fluid end (para [0035]- The pump 
assembly 200 may also or instead comprise one or more sensors 318 operable to generate real-time data related to fluid input (suction) 

pressure and/or flow rate, fluid output (discharge) pressure and/or flow rate, and/or other operational parameters of the fluid end 210); 
injecting the fracturing fluid from the pump into a wellhead via the fluid end (pare [0019]- The pump units 200 pressurize the fluid received 

via the corresponding conduits 136 and return the high-pressure fluid to the manifold unit 140 via corresponding conduits 138. The high-

pressure fluid may then be injected into the wellbore 104, such as via one or more conduits 131), determining a pressure differential (pare 

[0055)- For example, continuing with the above-described examples of the first and second predictive models related to the transmission 

205, a third predictive model related to the transmission 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 other operational parameters in the real-time data). Schlumberger 513 

fails to disclose, obtaining a first pressure measurement et the fluid end via the pressure sensor; obtaining a second pressure 
measurement et the fluid end via the pressure sensor; determining a pressure differential between the first pressure measurement and the 

second pressure measurement; and determining an operational condition of the fluid end based at least in pan on the pressure differential 

and a known or estimated correlation between the pressure differential and the operational condition. 
Franklin, drawn to oil and gas operations testing, discloses, obtaining a first pressure measurement at the fluid end via the pressure 

sensor (Fig. 2, element 20A, 12A; para [0018]- The computer system is further configured to receive pressure data from the pressure 
sensor... when pressurized by the source o₹ pressurized fluid to a first test pressure; pare [0075)- it will be understood that the software 
application can read the data and calculate the leak detection value (LTV) nearly simultaneously 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 20B are also in electrical 
communication with the computer system 22A, as is the graphical output 25A): obtaining a second pressure measurement at the fluid end 

via the pressure sensor (para [0018)- a second period of time when pressurized by the source of pressurized fluid to a second test 
pressure: pare [00731- which is a function of a variance of the first pressure at time tO and the test pressure at time 11); determining a 

pressure differential between the first pressure measurement and the second pressure measurement (pare [0073)- Embodiments of the 

software application as will be described in further detail below are configured to calculate a leak detection value, which is a function of a 

variance of the first pressure at time tO and the test pressure at time 11; the test pressure at time tl 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 second pressure can be 

orders of magnitude higher or lower then 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 value 

(I_DV): pare [0130)- It should also be noted that for purposes of the validation, test 532 and leak detection value or curve 632 was selected 

as a benchmark as typically would be the case when conducting the test in real-time at a well site. The remaining tests show good 
correlation of the leak detection values; pare [0127)- This reflects, in part, a change in temperature as discussed previously. As stated, it is 

important to differentiate between the normal decrease in pressure from a decrease in pressure relating to a problem such as a potentially 

harmful leak). It would have been obvious to one having ordinary skill in the art to combine the pressure analysis of Franklin with the 

method of Schlumberger 513 to improve the reliability and accuracy of detection (see Franklin, pare [0012)- Thus, there exists a need for a 
system and methods for quickly and accurately performing a leak/pressure test for a pressure system; pars [01271- Regardless of the 

reason for adding the additional fluid, chart 600 of the calculated leak detection values will illustrate that the presently disclosed method 

and systems quickly and more easily allow the user of the present system to identify good tests (not leaking) from leaking pressure 

systems). 

Regarding claim 2, Schlumberger 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 

period of time (para [0073)- Embodiments of the software application as will be described in further detail below are configured to calculate 

a leak detection value, which is a function of a variance of the first pressure at time tO and the test pressure at time tl; the test pressure at 

timed and the test pressure at time t2; and so on). 

--see supplemental box 
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Regarding claim 3, Schlurnberger 513 in view of Franklin disclose the method of claim 2. Franklin further discloses, wherein the first 
pressure measurement is the maximum value in the pressure sample 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, optionally, the second pressure can be 
orders of magnitude... tower than the first pressure). 

Regarding claim 4, Schlumberger 513 in view of Franklin disclose the method of claim 2. Franklin further discloses, wherein the first 
pressure measurement and the second measurement represent a pressure fluctuation in the pressure sample (pare [0113]- On the other 
hand, leak detection values 432 and 433 have a significantly different character when plotted on chart 400 as compared to the leak 
detection values 431, 434, and 435. Thus, whether establishing (:t threshold leak detection value of 0.1 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 
slopes or graphs associated with leak detection values 432 and 433 indicate clearly that the pressure system tested in 332 and 333 differs 
dramatically from the others 431, 434 and 435). 

Regarding claim 5, Schlumberger 513 in view of Franklin disclose the method of claim 1. Schlumberger 513 further discloses, wherein the 
operational condition includes art estimation of remaining life of the fluid end (pars [0059)- wherein the first predetermined threshold 
corresponds to a first predetermined value related to operational failure of one or more of the other pump assemblies; pare [0069]- The 
method (500) may also comprise generating (580) the predetermined thresholds utilized for comparison (530) with the generated (525) 
and/or abstracted (535) residual data. The generated (580) thresholds may correspond to particular amounts of operating time remaining 
before a failure occurs). 

Regarding claim 7, Schlumberger 5.13 in view of Franklin disclose the method of claim 1. Franklin further discloses, wherein the first and 
second pressure measurements are taken at a discharge side, a suction side, or a plunger chamber of the fluid end (pare [0186]- During 
testing the pressure sensors 1086. 1087 and flow sensor 1088 can be located anywhere on the pressure system that is in fluid 
ornmunication with the fluid pathway being pressurized As apparent to one of skill in the art, a convenient location for the sensors would 

be proximate the fluid pumping units 1080, 1081). 

Regarding claim 8, Schlumberger 513 discloses a method of monitoring a fluid end of a hydraulic fracturing pump (abstract- Method and 
apparatus for assessing health of fracturing fluid pump assemblies and other wetlsite equipment), deterrninrno a pressure differential (pare 
]0056i- For example, continuing with the above-described examples of the first and second predictive models related to the transmission 
205. a third predictive model related to the transmission 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 other operational parameters in the real-time data). Schlumberger 513 
fails to disclose, comprising: obtaining a first pressure measurement at the fluid end via a pressure sensor; obtaining a second pressure 
measurement at the fluid end via the pressure sensor, determining a pressure differential between the first pressure measurement and the 
second pressure measurement: and determining an operational condition of the fluid end based at least in pert on the pressure differential 
and a known or estimated correlation between the pressure differential and the operational condition. 

Franklin, drawn to oil and gas operations testing, discloses, comprising: obtaining a first pressure measurement at the fluid end via a 
pressure sensor (Fig. 2, element 20A, 12A; para (0018]-. The computer system is further configured to receive pressure data from the 
pressure sensor... when pressurized by the source of pressurized fluid to a first test pressure; para [0078]- it will be understood that the 
software application can read the data and calculate the leak detection value (WV) nearly simultaneously with the measurement of the 
pressure by the pressure sensor; pare [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 22A, as is the graphical output 25A): obtaining a second pressure measurement at 
the fluid end via the pressure sensor (pare 100181- a second period of time when pressurized by the source of pressurized fluid to a second 
test pressure; pars [0073]- which is a function of a variance of the first pressure at time tO and the test pressure at time 11); determining a 
pressure differential between the first pressure measurement and the second pressure measurement (pars [0073)- Embodiments of the 
software application as will be described in further detail below are configured to calculate a leak detection value, which is a function of a 
variance of the first pressure at time tO and the test pressure at time 11; the test pressure at time CI and the test pressure at time t2; and so 
on; pare [0136]- 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 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 (pare 
[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 leek detection value 
(WV); para [01301- It should also be noted that for purposes of the validation, test 532 and leak detection value or curve 632 was selected 
as a benchmark as typically would be the case when conducting the test in real-time at a well site. The remaining tests show good 
correlation of the leak detection values; pare [0127]- This reflects, in part, a change in temperature as discussed previously. As stated, it is 
important to differentiate between the normal decrease in pressure from a decrease in pressure relating to a problem such as a potentially 
harmful leak). it would have been obvious to one having ordinary skill in the art to combine the pressure analysis of Franklin with the 
method of Schlumberger 513 to improve the reliability and accuracy of detection (see Franklin, pare [0012]- Thus, there exists a need for a 
system and methods for quickly and accurately performing a leak:pressure test for a pressure system; pare [0127]- Regardless of the 
reason for adding the additional fluid, chart 600 of the calculated leak detection values will illustrate that the presently disclosed method 
and systems quickly and more easily allow the user of the present system to identify good tests (not leaking) from leaking pressure 
systems). 

egarding claim 9, Schlumberger 513 in view of Franklin disclose the method of claim 8. 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 
period of time (pare (0073)- Embodiments of the software application as will be described in further detail below are configured to calculate 
a leak detection value, which is a function of a variance of the first pressure at time tO and the test pressure at time t1; the test pressure at 
time ti and the test pressure at time 12; and so on). 
--see next page 
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Regarding claim 10, Schlumberger 513 in view of Franklin disclose the method of claim 9. Franklin further discloses, wherein the first 
pressure measurement is the maximum value in the pressure sample and the second measurement is the minimum value in the pressure 
sample (pars [0136]- The second pressure can be significantly different than the first pressure and, optionally, the second pressure can be 
orders of magnitude_ lower than the first pressure). 

Regarding claim 11, Schlurnberger 513 in view of Franklin disclose the method of claim 9. Franklin further discloses, wherein the first 
pressure measurement and the second measurement represent a pressure fluctuation in the pressure sample (pare [0113]- On the other 
hand, leak detection values 432 and 433 have a significantly different character when plotted on chart 400 as compared to the leak 
detection values 431, 434, and 435. Thus, whether establishing a threshold leak detection value of 0.1 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 
slopes or graphs associated with leak detection values 432 and 433 indicate clearly that the pressure system tested in 332 and 333 differs 
dramatically from the others 431. 434 and 435). 

Regarding claim 12, Schlumberger 513 in view of Franklin disclose the method of claim 8. Schlumberger 513 further discloses, wherein the 
operational condition includes an estimation of remaining life of the fluid end (pars [0059]- wherein the first predetermined threshold 
corresponds to a first predetermined value related to operational failure of one or more of the other pump assemblies; pars [0069]- The 
method (500) may also comprise generating (580) the predetermined thresholds utilized for comparison (530) with the generated (525) 
and/or abstracted (535) residual data. The generated (580) thresholds may correspond to particular amounts of operating time remaining 
before a failure occurs). 

Regarding claim 14, Schlumberger 513 in view of Franklin disclose the method of claim 8. Franklin further discloses, wherein the 
operational condition is determined based on one or more control system data in addition to the pressure differential (pare [0168)- During 
testing the pressure sensors 1086, 1087 and flow sensor 1088 can be located anywhere on the pressure system that is in fluid 
communication with the fluid pathway being pressurized. As apparent to one of skill in the art, a convenient location for the sensors would 
be proximate the fluid pumping units 1080, 1081). 

Regarding claim 15, Schlumberger 513 discloses a hydraulic fracturing system (abstract- Method and apparatus for assessing health of 
fracturing fluid pump assemblies and other wellsite equipment), comprising: a pump comprising a fluid end (Fig. 3, element 210); a 
pressure sensor positioned to measure pressure at the fluid end (pars [0035]- The pump assembly 200 may also or instead comprise one 
dr more sensors 318 operable to generate real-time data related to fluid input (suction) pressure and/or flow rate, fluid output (discharge) 
pressure and/or flow rate, and/or other operational parameters of the fluid end 210); and a control system (pars [0021)- The control/power 
center 133 may be operable to monitor and control at least a portion of the wellsite system 100 during pumping operations), a pressure 
differential (pars [00551- For example, continuing with the above-described examples of the first and second predictive models related to 
the transmission 205, a third predictive model related to the transmission 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 other operational parameters in the real-time data). 
Schlumberger 513 fails to disclose, the control system configured to: obtain a first pressure measurement at the fluid end via the pressure 
sensor; obtain a second pressure measurement at the fluid end via the pressure sensor; determine a pressure differential between the first 
pressure measurement and the second pressure measurement; and determine 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. 

Franklin, drawn to oil and gas operations testing, discloses, the control system configured to (pare [0018]- The computer system is 
further configured to receive pressure data from the pressure sensor, to store the pressure data from a first fluid pathway for a first period 

f time): obtain a first pressure measurement at the fluid end via the pressure sensor (Fig. 2, element 20A, 12A; pare [0018].. The 
computer system is further configured to receive pressure data from the pressure sensor... when pressurized by the source of pressurized 
fluid to a first test pressure; pars [0078]- it will be understood that the software application can read the data and calculate the leak 
detection value (LDV) nearly simultaneously with the measurement o₹ 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 22A, as is 
the graphical output 25A); obtain a second pressure measurement at the fluid end via the pressure sensor (pars [0018]- a second period of 
time when pressurized by the source of pressurized fluid to a second test pressure; pars [0073]- which is a function of a variance of the 
first pressure at time tO and the test pressure at time el ); determine a pressure differential between the first pressure measurement and the 
second pressure measurement (para [0073]- Embodiments of the software application as will be described in further detail below are 
configured to calculate a leak detection value, which is a function of a variance of the first pressure at time tO and the test pressure at time 
11; the test pressure at time 11 and the test pressure at time 12; and so on; pars [0136)- 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 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 (pars [00801- 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 value (LDV); pare [0130)- It should also be noted that for purposes of ?he 
validation, test 532 and leak detection value or curve 632 was selected as a benchmark as typically would be the case when conducting 
the test in real-time at a well site. The remaining tests show good correlation of the leak detection values; pars [01271- This reflects, in part, 
a change in temperature as discussed previously. As stated, it is important to differentiate between the normal decrease in pressure from a 
decrease in pressure relating to a problem such as a potentially harmful leak). It would have been obvious to one having ordinary skill in 
the art to combine the pressure analysis of Franklin with the system of Schlumberger 513 to improve the reliability and accuracy of 
detection (see Franklin, pare [0012]- Thus, there exists a need for a system and methods for quickly and accurately perforrning a 
leak/pressure test for a pressure system; pars [012'7]- Regardless of the reason for adding the additional fluid, chart 600 of the calcuiated 
leak detection values will illustrate that the presently disclosed method and systems quickly and more easily allow the user of the present 
system to identify good tests (not leaking) from leaking pressure systems). 

--see next page 
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Regarding claim 16, Schlumberger 513 in view of Frankilin disclose the system of claim 15. Franklin further discloses, wherein the 
pressure sensor is a high speed, high pressure transducer (pare 10137]- FIG. 9 provides component numbers and a discussion of a series 
of low pressure tests that preceded each of the high pressure tests; pare )00591- such a pressure sensor 20 include the Models 509, 709, 
and 809 Pressure Transducers; para (00791- The time interval at which the test pressure is sensed or measured typically occurs over a 
relatively short period of time, such as every 3 seconds). 

Regarding claim 17, Schlumberger 513 in view of Franklin disclose the system of claim 15. 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 
period of time (pare 10073]- Embodiments of the software application as will be described in further detail below are configured to calculate 
a leak detection value, which is a function of a variance of the first pressure at time tO and the test pressure at time ti; the test pressure at 
time t1 and the test pressure at time 12, and so on). 

Regarding claim 18, Schlumberger 513 in view of Franklin disclose the system of claim 17. Franklin further discloses, wherein the first 
pressure measurement is the maximum value in the pressure sample and the second measurement is the minimum value in the pressure 
sample (pare 10136j-- The second pressure can be significantly different than the first pressure and, optionally, the second pressure can be 
orders of magnitude.„. lower than the first pressure). 

Regarding claim 19, Schlumberger 513 in view of Franklin disclose the system of claim 17. Franklin wherein the first pressure 
measurement and the second measurement represent a pressure fluctuation in the pressure sample (pare (01131- On the other hand, leak 
detection values 432 and 433 have a significantly different character when plotted on chart 400 as compared to the leak detection values 
431, 434, and 435. Thus, whether establishing a threshold leak detection value of 0.1 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 slopes or graphs 
associated with leak detection values 432 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, Schlumberger 513 in view of Franklin disclose the method of claim 15. Schlumberger 513 further discloses, wherein 
the operational condition includes an estimation of remaining life of the fluid end (pare [0059]- wherein the first predetermined threshold 
corresponds to a first predetermined value related to operational failure of one or more of the other pump assemblies; pare 100691- The 
method (500) may also comprise generating (580) the predetermined thresholds utilized for comparison (530) with the generated (525) 
and/or abstracted (535) residual data. The generated (580) thresholds may correspond to particular amounts of operating time remaining 
before a failure occurs). 

Claims 6 and 13 lack an inventive step under PCT Article 33(3) as being obvious over Schiumberger 513 in view of Franklin and further in 
view of US 201710096889 Al to Schiumberger Technology Corporation (hereinafter Schlumberger 889). 

Regarding claim 6, Schlumberger 513 in view of Franklin disclose the method of claim 5. Neither Schlumberger 513 nor Franklin disclose, 
wherein the pressure differential is negatively correlated with the estimation of remaining life. 

Schlumberger 889, drawn to hydrocarbon extraction, discloses, wherein the pressure differential is negatively correlated with the 
estimation of remaining life (pare 101901- By removing early stages of stress patterns, a failure may be prevented, thus increasing the Ve 
expectancy of the pump and avoiding other costly operation delays. Some stress patterns are low flow, deadhead, and gas ingestion; pare 
10194]- Zone A reflects the deadhead event with a sudden increase in discharge pressure 321 and intake pressure 323 as well as the 
difference in pressures (delta pressure)). it would have been obvious to one having ordinary skill in the art to combine the negative 
correlation of Schlumberger 889 with the method of Schiumberger 513 to improve the reliability (see Schiumberger 889, Para 10190]- By 
removing early stages of stress patterns, a failure may be prevented, thus increasing the life expectancy of the pump and avoiding other 
costly operation delays. Some stress patterns are low flow, deadhead, arid gas ingestion). 

Regarding claim 13, Schiumberger 513 in view of Franklin disclose the method of claim 12. Neither Schlumberger 513 nor Franklin 
disclose, wherein the pressure differential is negatively correlated with the estimation of remaining life. 

Schlumberger 839, drawn to hydrocarbon extraction, discloses, wherein the pressure differential is negatively correlated with the 
estimation of remaining life (para 101901-, By removing early stages of stress patterns, a failure may be prevented, thus increasing the life 
expectancy of the pump and avoiding other costly operation delays. Some stress patterns are low flow, deadhead, and gas ingestion; pare 
(0194]- Zone A reflects the deadhead event with a sudden increase in discharge pressure 321 arid intake pressure 323 as well as the 
difference in pressures (delta pressure)). It would have been obvious to one having ordinary skill in the art to combine the negative 
correlation of Schiumberger 889 with the method of Schlumberger 513 to improve the reliability (see Schlumberger 889, para (0190)- By 
removing early stages of stress patterns, a failure may be prevented, thus increasing the life expectancy of the pump and avoiding other 
costly operation delays. Some stress patterns are low flow, deadhead, and gas ingestion). 

Claims 1-20 have industrial applicability as defined by PCT Article 33(4) because the subject matter can be made or used by industry. 
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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. 

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

Basis of the report 

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

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

pi 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(h)). 

b. El This international search report has been established taking into account the rectification of an obvious mistake authorized 
by or notified to this Authority under Rule 91 (Rule 43,6bis(a)). 

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

2.   Certain claims were found unscarchable (see Box No. II). 

3. Unity of invention is lacking (see Box No. Ill). 

4. With regard to the title, 

the text is approved as submitted by the applicant. 

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

5 With regard to the abstract, 

M 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 abstract is Figure No.  1 

lX as suggested by the applicant. 

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

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

h. none of the figures is to be published with the abstract. 
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A. CLASSIFICATION OF SUBJECT MATTER 

IPC - E21B 43/26 (2021.01) 

CPC - E218 43/26, E218 43/267 

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

B. FIELDS SEARCHED 

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

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

X 
--- 

US 2011/0110793 Al (Leugemors et al.) 12 May 2011 (12.05,2011) Entire document especially 
pare [0034], [0044], [0047] and figs, 2-8 

1-4, 10, 12.14 

Y 5-6, 8-9, 11, 15 
..... 
A 7 

Y US 2019/004072.7 Al (U.S. Well Services, LLC) 7 February 2019 (07.02.2019) Entire document 
especially pare [0020)-[0022] anf figs. 1-2 

5-6, 8-9, 11 

US 5,950,726 A (Roberts) 14 September 1999 (14.09.1999) Entire document especially col 3, In 15 
20-47: col 6, In 56-64 and lig. 1 

A US 2019/0257462 Al (Performance Pulsation Control, Inc.) 22 August 2019 (22.08.2019) Entire 
document especially pare [0043] and fig, 3 

7 

A US 2006/0109 14 1 Al (Huang et al.) 25 May 2006 (25.05,2006) Entire document 1-15 

US 6,097,310 A (Harrel: et al.) 1 August 2000 (01.08..2000) Entire document 1-15 

A US 2015/0233530 Al (PCS Ferguson, Inc.) 20 August 2015 (20.06.2015) Entire document 1-15 

Further documents are listed in the continuation of Box C. See patent family annex. 

Special categories of cited documents: "T" later document published after the international filing date or
"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 he 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 step 

filing, date when the document is taken alone 

' 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 tile document is 
special reason (as specified) combined with one or more other such documents, such combination 

O 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 l actual completion of the international search Date of mailing of the international search report 

19 February 2021 MAR 2 2 2821 
' me and mailing address of the l SA/US Authorized officer 

Mail Stop PCT, Attn: ISAILIS, 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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PCT 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis .1) 

Date of mailing 
(day/manthlyear) MAR 2,2, 2021 

Applicant's or agent's file reference 

047158.500073 

FOR FURTHER ACTION 

See paragraph 2 below 

International application No 

PCT/US 20/67523 

International filing date (day/month/year) 

30 December 2020 (30.12.2020) 

Priority date (day/mondziyew) 

31 Decernber 2019 (31,12.2019) 

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

IPC - E21B 43/26 (2021.01) 

CPC - E218 43/26, E218 43/267 

Applicant 

U.S. WELL SERVICES, LLC 

This opinion contains indications relating to the following items: 

Ex] 

n 
El 
LI

Box No. I Basis of the opinion 

Box No. Il 

Box No. III 

Box No. IV 

Box No. V 

Box No. VI 

Box No. VII 

Box No. VIII 

Priority 

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

Lack of unity of invention 

Reasoned statement under Rule 43bis. 1(a)(i) with regard to novelty, inventive step and industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 661 bis(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 La 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 
PC.17iSA/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 
Mali Stop PET, Attn: ISAAJS 
Commissioner for Patents 
P.C. Box 1450, Alexandria, Virginia 22313-1450 
Facsimile No. 571-273-8300 

Date of completion of this opinion 

19 February 2021 

Form PC-PISA/237 (cover sheet) (revised 3anivoy 20 ;9) 

Authorized officer 

Lee Young 

PET Help Desk 
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. 

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

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

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

a. El forming part of the international application as filed. 

El in the form of an Annex C/ST.25 text file. 

0  on paper or in the form of an image file. 

h. E3 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. 

c. 0furnished subsequent to the international filing date for the purposes of international search only: 

O in the form of an Annex C/ST25 text file (Rule 13rer. (a)). 

O on paper or in the form of an image file (Rule l3ter.1(b) and Administrative Instructions, Section 713). 

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

5. Additional continents: 
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No. V Reasoned statement under Rule 43bisi W(i) with regard to novelty, inventive step and industrial applieabi 
citations and explanations supporting such statement 

Statement 

Novelty (N) Claims 5-15 YES 

Claims 1-4  NO 

Inventive step (IS) Claims 7 Y ES 

Claims 1-6, 8-15 NO 

Industrial applicability (IA) Claims 1-15 YES 

Claims None NO 

2. Citations and explanations: 
Claims 1-4 lack novelty under PET Article 33(2) as being anticipated by US 2011/0110793 Al to Leugemors et al. (hereinafter 
'Leugemors') 

Regarding Claim 1, Leugernors teaches a hydraulic fracturing pump system (see figs. 2-8; pare (0034], [0044]), comprising: 
an electric powered hydraulic fracturing pump (102 - "pump", fig. 2; not shown clearly in figs. 3-8 but is located on top of pump fluid end 

inlets 224 in fig. 8; pars [0034]); 
a suction stabilizer/dampener (200 - "inlet stabilizer", fig. 8) coupled to a suction end of the pump (See fig. 2; see suction manifold 106; 

see figs. 3.8; see inlet manifold 204); 
a compressed gas supply (238 - "source", fig. 8; pare [0047]), fluidly coupled to the suction stabilizer/dampener (See fig. 8; pars [0047]); 

and 
a control system (collectively 234 - "valve", 236 - "regulator", 231 - "gauge", fig. 8; pars [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 
system comprising: 

a valve (234 - "valve", fig. 8); a regulator (236 "pressure regulator", fig. 8): and a sensor (231 - "pressure gauge", fig. 8). 

Regarding Claim 2, Leugemors teaches the hydraulic fracturing pump system of claim 1, wherein the regulator (236 "pressure regulator", 
fig. 8) is configured at a set pressure, the set pressure corresponding to an operating pressure for the suction stabilizer/dampener 
(intended use; see fig. 8; pare [0047]; regulator 236 is capable of setting pressure for stabilizer to operating pressure). 

Regarding Claim 3, Leugemors teaches the hydraulic fracturing pump system of claim 1, wherein the sensor is a pressure gauge (231 -
"pressure gauge", fig. 8; pare [0047]). 

Regarding Claim 4, Leugemors teaches the hydraulic fracturing pump system of claim 1, wherein the sensor is a pressure sensor (231 -
"pressure gauge", fig. 8; pare [0047]) configured to transmit a signal, to the valve (234 - "valve", fig, 8), to regulate an open position or a 
closed position of the valve based, at least in part, or; a pressure within the flow path (intended use: See fig. 8; pare [00471). 

Claims 10 and 12.14 lack an inventive step under PCT Article 33(3) as being obvious over Leugemors 

Regarding Claim 10, Leugemors teaches a method for controlling a pumping operation (see figs. 2-13; pare [00341, [0044]), comprising: 
charging a suction stabilizer/dampener (200 - "inlet stabilizer", fig. 8) via a compressed gas supply (238 - "source", fig. 8; pare (0047]); 
determining a charge pressure of the suction stabilizer/dampener is within a threshold of a target pressure (231 - "pressure gauge", fig. 8; 
pars [0047j); 
setting a pressure control device (collectively 234 - "valve", 236 - "regulator", 231 - "gauge", fig. 8; pars [0047]), 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); and 
operating a hydraulic fracturing pump (102 - "pump", fig. 2; not shown clearly in figs. 3-8 but is located on top of pump fluid end inlets 224 
in fig. 8) coupled to the suction stabilizer/dampener (See fig. 8; pare [0047]). 
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 obvious to a person having ordinary skill in the art to have utilized the 
system and teachings of Leugernors, as a whole, effectively providing a method of use through enabling a user to install and use a 
hydraulic fracturing pump system. 

Regarding Claim 12, Leugernors teaches the method of claim 10, further comprising: 
determining the charge pressure is outside of the threshold (231 - "pressure gauge", fig. 8; pare (00471); 
operating a valve to permit flow along the flow path (234 - "valve", fig. 8): and 
increasing the charge pressure (See fig. 8; pars [0047]; pressure is supplied from source 238). 
While Leugernors does not explicitly disclose the positive recitation of a method, the device taught by Leugernors is implicitly used to 
perform the claimed method. Accordingly, it would have been obvious to a person having ordinary skill in the art to have utilized 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 system. 

-Continued in Supplemental Box-a -
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Regarding Claim 13, Leugemors teaches the method of claim 12, wherein the determining and the operating are conducted remotely (pare 
[0047] - in an embodiment, transmitter 232 is remote, resulting in remote control and operation). 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 obvious to a person having ordinary skill in the art to have utilized 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 system. 

Regarding Claim 14, Leugemors teaches the method of claim 12, wherein the determining is performed by a pressure sensor (231 -
"pressure gauge", fig. 8; para (00471) configured to transmit a signal to the valve (See fig. 8; pars' [0047]). 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 obvious to a person having ordinary skill in the art to have utilized 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 
system. 

Claims 5-6, 8-9 and 11 lack an inventive step under PCT Article 33(3) as being obvious over Leugemors in view of US 2019/004072? Al 
to J.S. Well Services, LLC (hereinafter 'US'). 

Regarding Claim 5, Leugemors teaches the hydraulic fracturing pump system of claim 1, but does not specifically teach wherein the pump, 
the suction stabilizer/dampener, and the compressed gas supply are positioned on a common support structure. Further, US teaches a 
hydraulic fracturing pump system (See figs. 1-2; para [00201-10022D comprising a pump (36 - "pump", fig. 2) and a suction 
stabilizer/dampener (82 - "pulsation dampener", fig. 2) positioned on a common support structure (81 - "support platform", fig. 2). 
Accordingly, it would have been obvious to one of ordinary skili in the art to use the support structure of US for the pump. supply and 
stabilizer of Leugemors in order to allow the assembly to be easily transported together. 

Regarding Claim 6, the modified Leugemors teaches the hydraulic fracturing pump system of claim 5, wherein the common support 
structure is one of a trailer, a skid, a platform, or a truck bed (US: para [0022)). 

Regarding Claim 8. the modified Leugemors teaches the hydraulic fracturing pump system of claim 1, but does not specifically teach the 
system further comprising: a blender positioned upstream of the electric powered hydraulic fracturing pump, wherein the suction 
stabilizer/dampener is positioned in at least one of a downstream position or an upstream position with respect to the blender. Further, US 
teaches a hydraulic fracturing pump system (See figs. 1-2; pare [0020]-[0022]) comprising a pump (36 - "pump", fig. 1) and a blender (28 -
"blender"", fig. 1), wherein the blender is positioned upstream of the electric powered hydraulic fracturing pump (See fig. 1) and upstream of 
a stabilizeredampener (82 "pulsation dampener", fig. 2). Accordingly, it would have been obvious to one of ordinary skill in the art to use 
the blender of US upstream of the pump of Leugemors in order to better treat the fluid entering the well. 

Regarding Claim 9, the modified Leugemors teaches the hydraulic fracturing pump system of claim 5, further comprising: an electric motor 
(Leugemors: pare [00341- "electric motor") configured to drive operation of the pump (Leugemors: para [0034)), the electric motor 
positioned on the support structure (US: 81 - "support platform", fig. 2). 

Regarding Claim 11, Leugemors teaches the method of claim 10, but does not specifically teach the method further comprising: positioning 
the compressed gas supply on a support structure, the support structure including the hydraulic fracturing pump. Further, US teaches a 
hydraulic fracturing pump system (See figs. 1-2; para [0020]-10022D comprising a pump (36 - "pump", fig. 2) and a suction 
stabilizerldampener (82 - "pulsation dampener", fig. 2) positioned on a common support structure (81 - "support platform", fig. 2). 
Accordingly, it would have been obvious to one of ordinary skill in the art to use the support structure of US for the pump, supply and 
stabilizer of Leugemors in order to allow the assembly to be easily transported together. While the modified Leugemors does not explicitly 
disclose the positive recitation' of a method, the device taught by the modified Leugemors is implicitly used to perform the claimed method. 
Accordingly, it would have been obvious to a person having ordinary skill in the art to have utilized the system and teachings of the 
modified Leugemors, as a whole, effectively providing a method of use through enabling a user to install and use a hydraulic fracturing 
pump system. 

Claim 15 lacks en inventive step under PCT Article 33(3) as being obvious over Leugemors in view of US 5,950,726 A to Roberts 
(hereinafter 'Roberts'). 

Regarding Claim 15, Letic,:iernors teaches the method of claim 12, wherein the valve is a valve (234 - "valve", fig. 8) with an actuator (riot 
shown but waive 234 must be actuated somehow) that, responsive to the determining, moves the valve between an open position and a 
closed position (See fig. 8; para [0047]) but does not specifically teach wherein the valve is a ball valve. Further, Roberts teaches a 
hydraulic fracturing pump system (See fig. 1; col 3, In 20-47) comprising a pressure sensor (80 "pressure gauge", fig 1) and a valve (61 
"ball valve", fig. 1; col 6, In 56-64). Accordingly it would have been obvious to one of ordinary skill in the art to use the ball valve of Roberts 
on the valve of Leugemors in order to allow for easy tmnsitioning between open and closed positions. While the modified Leugemors does 
not explicitly disclose the positive recitation of a method, the device taught by the modified Leugemors is implicitly used to perform the 
claimed method. Accordingly, it would have been obvious to a person having ordinary skill in the art to have utilized the system and 
teachings of the modified Leugemors, as a whole, effectively providing a method of use through enabling a user to install and use a 
hydraulic fracturing pump system. 

•*-Continued in next Supplemental Box-'-
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Claim 7 meets the criteria set forth under PCT Article 33(2)-(3) because, as wit be shown, the prior art does not teach, nor does it fairly 
suggest, the claimed 

The prior art is exemplified by (1) Leugemors and (2) us 2019/0257462 Al to Performance Pulsation Control, Inc. (hereinafter 'Puisation') 

(1) Leugemors teaches a hydraulic fracturing pump system (see figs. 2-8; pars (0034), (00441), comprising: 
an electric powered hydraulic fracturing pump (102. - "pump", fig. 2; not shown clearly in figs. 3-8 but is located on top of pump fluid end 
inlets 2.24 in fig. 8); 
a suction stabilizer/dampener (200 - "inlet stabilizer", fig. 3) coupled to a suction end of the pump (See fig. 2; see suction manifold 106; 
see figs. 3-8; see inlet manifold 204); 
a compressed gas supply (238 - "source", fig. 8; pars (0047j), fluidly coupled to the suction stabilizaridampener (See fig. 8; pars [0047]); 

and 
a controi system (Wii6arnialy - "valve", 238 - "regulator", 231 - "gauge", fig. 8; pare [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 arid stabilizer 200), the control 
system comprising: 
a valve (234 - "valve", fig. 8); a regulator (236 "pressure regulator", fig. 8); and a sensor (231 - "pressure gauge", fig. 8). 

(2) Pulsation teaches a pump system (See fig. 3; pars (0043]) comprising a pump (top 304 - "pump", fig. 3), a stabilizer/dampener (302 -
"dampener device", fig. 3) and a second pump (bottom 304 - "pump", fig. 3) being coupled to the stabilizer/dampener (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: a second electric powered hydraulic fracturing pump, the second electric powered hydraulic fracturing pump being coupled, at 
a second suction end, to the suction stabilizer/dampener. Further, Pulsation teaches a pump system (See fig. 3; pare (03431) comprising a 
pump (top 304 - "pump", fig. 3), a stabilizer/dampener (302 - "dampener device", fig, 3) end a second pump (bottom 304 -"pump", fig. 3) 
being coupled to the stabilizer/dampener (See fig. 3). However, the system 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. Accordingly, the prior art does not specifically teach or fairly suggest individually or in combination the 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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filing dale 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 
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Box No. VI Certain documents cited 

Box No. VII Certain defects in the international application 

Box No. VIII Certain observations on the international application 
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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 

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

O 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. O 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. 43b1s.1(b)). 

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

a
forming part of the international application as filed: 

O in the form of an Annex C/ST.25 text file. 

O on paper or in the form of an image file. 

b. E3 furnished together with the international application under PCT Rule 13ter. I(a) for the purposes of international 
search only in the form of an Annex CiST.25 text file. 

c. D iiirnished subsequent to the international filing date for the purposes of international search only: 

0 

n 
in the form of an Annex C/ST.25 text file (Rule 13ter. l(a)). 

on paper or in the form of an image file (Rule I3ter.1(b) and Administrative Instructions, Section 733). 

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

5. Additional comments: 
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Box No. V Reasoned statement under Rule 43bis,l (a)(i) with regard to neveity,,,,, inventive step and industrial applicability; 
citations and explanations supporting suck statement 

Statement 

Novelty (N) Claims 1-15
YES 

Claims  None NO 

Inventive step (IS) Claims 1-15 YES 

Claims None No 

Industrial applicability (IA) Claims 1-15 YES 

Claims None Nt) 

2. Citations and explanations: 

Claims 1-15 meet the criteria set out in POT Article 33(2)-(3), because the prior art does not teach or fairly suggest: 

Regarding claim 1, the prior art of record, individually or in combination, does not teach or fairly suggest a system characterized by: a first 
tub and a second tub to be associated with a fracturing fluid blender, the second tub adapted to circumvent an outside diameter of the first 
tub and adapted with a height that is determined based in part on at ieast one overflow constraint of an application of the fracturing fluid 
blender; and one or more valves and routing pipes associated 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 handle the overflow fluid. 

The following prior art is made of record to support and further define the reasons that claim 1 meets the criteria set out in POT Article 33 
(2)-(3): 

Borgstadt discloses a system (mixer system 100, fig. 1) characterized by: a first tub (first mixing tub 102, fig. 1) and a second tub (second 
mixing tub 104, fig. 1) lo be associated with a fracturing fluid blender ("a formation fracturing operation during well completion and/or 
production enhancement operations. The first mixer system 900 may also be suitable to other continuous mixing operations", para. 
[0023D, the second tub adapted with a height that is determined based in pert on at least one overflow constraint of an application of the 
fracturing fluid blender ("The first mixing tub 102 may he positioned and/or configured to flow the mixture into the second mixing tub 104. 
In an embodiment, the first mixing tub 102 comprises a weir over which the mixture overflows the first mixing tub 102 into the second 
mixing tub 104", para. [0025]); and one or more valves ("The first actuator 106 and the second actuator 108 may be any of valves", para. 
[0028]). 
However Borgstadt tails to disclose the second tub adapted to circumvent an outside diameter of the first tub, and routing pipes associated 
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 handle the overflow fluid. 

Dykstra et ai. (hereinafter Dykstra) discloses a system (physical plant 10, fig. 1) characterized by: a first tub (first tank 12, fig. 1) and a 
second tub (second tank 16, fig. 1) to 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 a fracturing fluid", para. [0030]), the second tub 
adapted with a height that is determined based in part on at least one overflow constraint of an application of the fracturing fluid blender 
("When the first mixture 13 fills the first tank 12 to the height of the weir 14, the first mixture 13 overflows into the second tank 16", para. 
[0029]); and one or more valves t"In this embodiment, tne first and second actuators 18, 20 may be valves", para. (00301). 
However Dykstra fails to disclose the second tub adapted to circumvent an outside diameter of the first tub, and routing pipes associated 
with the second tub to direct an overflow fluid received in the second tub, from the first tub, to he returned to the first tub upon a 
determination that the first tub has a capacity to handle the overflow fluid. 

Duell at al. (hereinafter Duell) discloses a system (system 10, fig. 1) characterized by: a first tub (compartment 16, fig. 1) and a second tub 
(compartment 18, fig. 1) to be associated with a fracturing fluid blender ("Other applications include, but are not limited to, the mixing of 
drilling fluids, fracturing fluids, and emulsions of water and non-aqueous liquids", pare. [00301), the second tub adapted with a 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 compartment 
18 adapted with a height that is determined based on part on at least one overflow constraint of fracture fluid from the compartment 16); 
and one or more valves (valve 44, fig. 1) and routing pipes (flow inci  45, fig. 1) associated with the second tub (fig. 1 shows valve 44 and 
flow line 45 associated with the compartment 18) to direct an overflow fluid received in the second tub (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 the second tub adapted 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 to handle the overflow fluid. 

None of the cited prior art references taken alone or in combination disclose or suggest the second tub adapted to circumvent an outside 
diameter of the first tub; 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 handle the overflow fluid as recited above, and none of the cited references cure the 
deficiencies of Borgstadt, Dykstra and Duell discussed in this written opinion. 

Claims 2-10 depend from claim 1, and therefore meet the criteria set cut in PCT Article 33(2)-(3) for at least the same reasons as claim 1. 
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Supplemental Box 

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

Regarding claim 11, the prior art of record, individually or in combination, does not teach or Fairly suggest a method characterized by: 
associating a first tub and a second tub with a fracturing fluid blender; enabling the second tub to circumvent an outside diameter of the 
first tub and to include a height that is a determined based in part on at least one overflow constraint of an application of the fracturing fluid 
blender; and associating one 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 returned to the first tub upon a determination that the first tub has a capacity to handle the overflow 

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 Article 33 
(2)-(3); 

Borgstadt discloses a method (mixer system 100, fig. 1; the device is disclosed, therefore 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 
formation fracturing operation during well completion and/or production enhancement operations. The first mixer system 100 may also be 
suitable to other continuous mixing operations", para. (00231); enabling the second tub to include a height that is a determined based in 
part on at least one overflow constraint of an application of the fracturing fluid 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 a weir over which the 
mixture overflows the first mixing tub 102 into the second mixing tub 104", para. (0025)); and associating one or more valves ("The first 
actuator 106 and the second actuator 108 may be any of valves", para. (00281). 
However Borgstaet 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 handle the overflow fluid. 

Dykstra discloses a method (physical plant 10, fig. 1; the device is disclosed, therefore the method is disclosed) characterized by: 
associating a first tub (first tank 12, fig. 1) and a second tub (second tank 16, fig. 1) 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 a fracturing fluid", para. 
(00301); enabling the second tub to include a height that is a determined based in part on at least one overflow constraint of an application 
of the fracturing fluid blender ("When the first mixture 13 fits the first tank 12 to the height of the weir 14, the first mixture 13 overflows into 
the second tank 16", para. (00291): and associating one or more valves ("In this embodiment, the first and second actuators 18, 20 may be 
valvea", pare. (00301). 
However Dykstra fails to disclose enabling the second tub to circumvent an outside diameter of the first tub, routing pipes with the second 
tub to direct en 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 handle the overflow fluid. 

Quell discloses a method (system 10, fig. 1; the device is disclosed, therefore the method is disclosed) characterized by; associating a first
tub (compartment 16, fig. 1) and a second tub (compartment 18, fig. 1) with a fracturing fluid blender ("Other applications include, but are 
not limited to, the mixing of drilling fluids, fracturing fluids, and emulsions of water and non-aqueous liquids", para. (0030)); enabling the 
second tub to include a height that is a determined based in part on at least one overflow constraint of an application of the fracturing fluid 
blender (fig, 1 shows the compartment 18 adapted with a height that is determined based on part on at least one overflow constraint of 
fracture fluid from the compartment 16); and associating one or more valves (valve 44, fig. 1) and routing pipes (flow line 45, fig. 1) with the 
second tub to direct an overflow fluid received in the second tub, from the first tub (fig. 1 shows the overflow from the compartment '16 is 
being directed by the valve 44 and the flow line 45). 
However Quell fails to disclose enabling the second tub to circumvent err outside diameter of the first tub, to be returned to the first tub 
upon a determination that the first tub has a capacity to handle the overflow fluid. 

None of the cited prior art references taken alone or in combination disclose or suggest enabling the second tub to circumvent an outside 
diameter of the first tub, to be returned to the first tub upon a determination that the first tub has a capacity to handle the overflow fluid as 

recited above, and none of the cited references cure the deficiencies of Borgsladt, Dykstra and Quell discussed in this v,,ritleri opinion. 

Claims 12-15 depend from claim 11, and therefore meet the criteria set out in PCT Article 33(2)-(3) for at least the same reasons as claim 
11. 

Claims 1-15 meet the criteria set out in PCT Article 33(4), and thus have industrial applicability because the subject matter claimed can b 
made or used in industry. 
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Device for mixing and preparing coating 

Inventor(s): HUANG XINLIANG ± (HUANG XINLIANG) 

Applicant(s): DANYANG HISENSE PAINT CHEMICAL PLANT ± (DANYANG 
HISENSE PAINT CHEMICAL PLANT) 

Classification: a international: BOIF7/18 
cooperative: 

Application CN201410362107 20140728 Global Dossier 
number: 

Prior€ty CN201410362107 20140728 
number(s): 

Abstract of CN104117308 (A) 

The invention provides a device for mixing and preparing a coating. The device 
comprises a blending bucket, a stirring bucket and a storage bucket, wherein the 
storage bucket is connected with the blending bucket through a pipeline; the blending 
bucket is connected with the stirring bucket through another pipeline; both the blending 
bucket and the stirring bucket are connected with air exhausters; an additive feeding 
box is arranged on the blending bucket; a discharge tube is arranged at the right end of 
the stirring bucket; a filling machine is connected with the tail end of the discharge tube. 
The device is used for preparing the coating by adopting the blending bucket and the 
stirring bucket, the blending bucket and the stirring bucket are vacuumed through the 
air exhausters, and the coating is pressed to a next procedure through barometric 
pressure, so that a water pump does not need to participate in conveying, the 
preparation efficiency is improved, and the situation that the coating is left in the water 
pump and is hard to clean because of large viscosity is avoided. 
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Fun-automatic lid adding device for fracturin construction and adding 
calibration method 
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- cooperative: B01F15/04  (CN); E21B43/26  (CN); G01 F1/76  (CN); 
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Application CN20201165942 20200930 Global Dossier 
number: 

Priority CN20201165942 20200930 
number(s): 

Abstract of CN112196508 (A) 

The invention belongs to the technical field of fracturing construction mechanization;
and particularly provides a full-automatic liquid adding device for fracturing construction 
and an adding calibration method. The full-automatic liquid adding device comprises a 
prying frame, an engine, a transfer case, a hydraulic device, a liquid adding pump, a 
metering calibration tank, a liquid additive tank, a liquid supply pump and a control unit;
wherein the input ends of the engine, the transfer case and the hydraulic device are 
sequentially connected; the output end of the hydraulic device is connected with the 
liquid supply pump and the liquid adding pump; the liquid supply pump is connected 
with an inlet of the liquid additive tank; an outlet of the liquid additive tank is 
sequentially connected with inlets of the metering calibration tank, the liquid adding 
pump and the liquid additive tank; the control unit is electrically connected with the 
engine, the transfer case, the hydraulic device, the liquid adding pump, the metering 
calibration tank, the liquid supply pump and the liquid additive tank; and the current 
situation that in the fracturing construction process, the liquid additive adding precision 
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is large in adding difficulty and discontinuous is avoided, the mechanization and 
automation degree of fracturing construction is improved, meanwhile; the construction 
quality and potential safety hazards are effectively eliminated; and the construction 
success rate is increased. 
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CERTIFICATION STATEMENT 
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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. 
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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 
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Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s. 
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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. 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. 

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

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

THE WRITTEN OPINION OF THE INTERNATIONAL 

SEARCHING AUTHORITY, OR THE DECLARATION 

(PCT Rule 44.1) 

Date of mailing 
(day/month/year) 0 4 FEB ZOZ1 

Applicant's or agen reference 

047158.600089 
FOR FURTHER ACUION See paragraphs I and 4 below 

International application No. 

PCT/US 20/59834 

International filing date 
(aWmon ar) 10 Novernber 2020 (10:11.2020) 

plicaut U„S. WELL SERVICES, LLC 

The applicant is hereby notified that the international search report and the written opinion of the international Searching 
Authority have been established and arc 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 ihrong,h cPCT, or on paper to: 
The International Bureau of WIPO, 34, diem in des Colombettes, 121 1 Geneva 20, Switzerland 

For more detailed instructions, see the PCT Applicants Guide, International Phase, paragraphs 9.004 — 9.011. 

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

the protest together with the decision thereon has been transmitted to the International Bureau together with any request 

to forward the texts of both the protest and the decision thereon to the designated Offices. 

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

4. Reminders 

The applicant may submit comments on an informal basis on the written opinion of' the international Searching; Authority to 

the International Bureau. These comments will be made available to the public after international publication. The International 

Bureau will send a copy of such comments to all designated Offices unless an international preliminary examination report has 

been or is to be established. 

Shortly after the expiration of IS months from the priority date, the international application will he published by the 
International Bureau. I fthe 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.l 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 fi led 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 21) 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 E9 months. For details about the applicable time limits, Office 

by Office, sec www..vipo.inttpctien/texts/tire_1iniits.httnl  and the PCT rippl icon; s`  Guide, National Chapters. 

Within 22 months from the priority date, the applicant may request that a supplementary international search be carried out 

by a different International Searching Authority that offers this service (Rule 45,31s. I ). The procedure for requesting supplementary 

international search is described in the PCT Applicant s'  Guide, International Phase, paragraphs 8.006-8.032. 

Name and mailing address of the ISA/US 
Mai; Stop POT, Attn: (ONUS 
Commissioner for Patents 
P.O, Batt 1450, Alexandrla, Virgirae 22313-1400 

Facsimile No. 571-27:3-8300 

Form PC:VISA/220 (revised January 2020) 

Authorized officer 

Lee Young 

Telephone No. PCT Helpdesk: 571-272-4300 

LIBERTY EXHIBIT 1002, Page 172
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PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL, SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

PP3 ic t's or agent's file reference 

047158.500069 

FOR FURTHER ACTION 

see Form PCT/1SA/220 as well as, where applicable, item 5 below. 

nernational app 

PCT/US 20/59834 

ion No. yiational filing date (daylenonthiyear) 

10 November 2020 (10.11.2020) 

(Earliest) Priority Date (day/rnonthear) 

18 November 2019 (19.11.2019) 

Applicant 
E.I.S. WELL SERVICES, 

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 inrumatinnal search report consists of a total if sheets. 

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

Basis of the report 

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

the international application in the language in which it was fi led. 

a translation of the international application into     which is the language of 

a translation furnished for the purposes of international search (Rules I2.3(a) arid 23.1(b)). 

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 43.6bis(a)). 

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

2. Certain claims were found unsearchable (sce Box No. II). 

1. Unity of invention is lacking (see Box No. Ill). 

4. Wit regard to the tide, 

  the text is apprtwed as submitted by the applicant. 

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 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 he published with the abstract: is Figure No.  1 

as suggested by the applicant. 

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

Li as selected by this Authority, because this figure better characterizes the invention. 

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

Form PCT/ISA/2 I 0 (first sheet) (July 2019) 

LIBERTY EXHIBIT 1002, Page 173



PCPUS2020/059834 04.02.2021 

INTERNATIONAL SEARCH REPORT International application 

PCT/US 20/59834 

A. CLASSIFICATION OF SUBJECT MATTER 

[PC E21B 43/26 (2021.01) 

CPC - E21E 43/26 

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

B. FIELDS SEARCH F 

Minimum documentation searched (classification system followed by classification symbols) 

See Search History document 

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

tiee b:earen History docurnont 

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 RELEVA 

Category' Citation of document, with indication, where appropriate; of the relevant passages Relevant to claim No. 

Y 

A 

A 

A 

US 2014/0290768 Al (FTC International Services, LLC) 2 October 2014 (02,10.2014) Entire 
document especially pars [0025)-(0031) and figs. 1A-3 

US 201810298731 Al (MOB Oiitieid Solutions, L.L.C.) 18 October 2018 (18.10.2016) Entire 
document especially pars (0072]0083] and fig. 1 

US 2014/0277772 Al (Schlumberger Technology Corporation) 18 September 2014 
(18.09.2014) Entire document especially pars [0034]. [0048] and figs. 1-7 

US 2018/0259080 Al (Dale et al.) 13 September 2018 (13.09.2018) Entire document especially 
pare [0044]40045], 10074]-(0075] and fig. 1 

US 2018/0284817 Al (FMC Technologies, Inc.) 4 October 2018 (0410.2018) Entire document 
especially pare [0017], [0026]. [0029], [0031], (0043] and figs. 2-5 

US 2013/0284455 Al (GE Oil & Gas Pressure Control LP) 31 October 2013 (31.10.2013) Entire 
document 

US 2018/0266217 Al (Haliiburton Energy Services, Inc) 20 September 2018 (20.09.2018) 
Entire document 

US 2016/0102537 Al (Schlumberger Technology Corporation) 14 April 2016 (14.04.2016) 
Entire document 

1-16 

15 

5, 10 

6, r,9 

1-15 

1-1S 

1-15 

Further documents are listed in the continuation of Box C. See patent family annex. 

Special categories of cited documents: 
document defining the general state of the art which is not considered 
to be of particular relevance 
document cited by the applicant in the international 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, exhi hition or other means 

"P" document published prior to the international filing date but later than 
the priority date claimed 

c of the actual completion of the international scare 

4 January 2021 (04 01.2021) 

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

f mailing of the international search report 

0 4 FEB ND 
Name and mailing address of the ISA/US 

Mail Stop PCT. Attn: ISAIUS, Commissioner for Patents 
P.O. Box 1450, Alexandria, Virginia 22313-1450 

Facsimile No. 571-273-8300 

thorized fficer 
Lee Young 

Telephone No, PCT Helpdesk: 571-272-4300 

Form PCTIISA/2 l 0 (second sheet) (July 2019) 
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PATENT COOPERATION TREATY 

From the 
INTERNATIONAL SEARCIliNG AUTHORITY 

TAYLOR P. EVANS 
HOGAN LOVELLS US LLP 
609 MAIN STREET, SUITE 4200 
HOUSTON, TX 77002 

PCT 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis, I) 

Date of mailing 
(dc(yhnonth/year) 0 4 FEB Z0Z1 

Applicant's or agent's file reference 

047158.500069 

International application No. 

PCT/US 20/59834 

L
FOR FURTHER ACTION 

See paragraph 2 below 

international filing date (clayinsmth(year) 

10 November 202.0 (10.11.2020) 

Priority date (clay/month/yew) 

18 November 2019 (18.11.2019) 

International Patent Classification (IPC) or both riati 

IPC - E21B 43/26 (2021.01) 

CPC - E2.1B 43/26 

classification and IPC • 

Applicant U.S. WELL SERVICES, LLC 

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

Li 

Box No. I 

Box No. II 

Box No. ill 

Basis of the opinion 

Priority 

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

Box No. IV Lack of unity of invention 

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

Box No. VI Certain documents cited 

Box No. VII Certain defects in the international application 

Box No. VIII Certain observations on the international application 

2. FURTH ER ACTION 

if a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
international Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.Ibis(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/iSaa/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 

Mai' Stop PCT, Ann: ISA/US 
Commissioner for Patents 
P.O. Box 1450, Aiexai ia. Virginia 22313-1,450 
facsimile No. 571-273-8300 

Date of completion of this opinion 

4 January 2021 (04.01.2021) 

Ant orized officer 

Lee Young 

POT Help Desk 
Telephone No. 57 1-272-4300 

Form PCT/1SA/237 (cover sheet) (revised Jai RUM y 21)19) 
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wRirrEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCTAJS 20/59834 

Box No. I Basis of this opinion 

I. With regard to the language, this opinion has been established on the basis of: 

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

ri a translation of the international application into  
Ehmished for the purposes of international search (Rules 12.3(a) and 23.1(b)). 

which is the language of a translation 

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

3. O With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been 

established on the basis of a sequence listing: 

a. ❑ forming part of the international application as filed: 

in the form of an Annex C/ST.25 text file. 

O on paper or in the form of an image file 

b. O furnished together with the international application under PCT Rule 13ter. l(a) for the purposes of international 

search only in the fOrm of an Annex C/ST.25 text file. 

c. furnished subsequent to the international filing date for the purposes of international search only: 

in the fonn of an Annex c/s.r.25 text file (Rule 13rer.I(a)). 

O on paper or in the form of an image file (Rule 13ter. l (b) and Administrative Instructions. Section 713). 

4. OIn addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required 

statements that the information in the subsequent or additional copies is identical to that forming part of the application as 

filed or does not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 

Form PCT/ISA/237 (Box No. 1) (revised January 2019) 
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international application No. 

PCTillS 20/59834 

Rex No, V Reasoned statement under Rule 43bis. 10)(i) with regard to novelty, inventive step and industrial applicability; 
citations and explanations sug3portiog such statement 

1, Statement 

Novelty (N) Claims 1-15 YES 

Claims None NO 

Inventive step (IS) Claims None  YES 

Claims 1-15 NO 

Industrial applicability (IA) Claims 1-lb YES 

Claims None NO 

2. Citations and explanations: 
Claims 1-3, 8 and 11-15 lack an inventive step under PCT Article 33(3) as being obvious over US 2014/0290788 Al to FTS International 
Services, LLC (hereinafter 'FTS') in view of US 2018/0298731 Al to MGB Oilfield Solutions, L.L.C. (hereinafter 'MG33') 

Regarding Claim 1, FTS teaches a hydraulic fracturing valve control system (See figs. 1A-3; pare [0025]) comprising: 
an electric powered, plunger hydraulic fracturing pump (102 - "pumps", fig. 1A; pare [0029] - powered by electric motor); 
a manifold (104 - "manifold", fig. 1A) coupled to the hydraulic fracturing pump (See fig. 1A: pare [0025], (0033)); 
a valve (105 - "isolation valves", fig., 1A) associated with the manifold (See fig. 1A; pare (0025)), the valve being operable to move 

between an open position, a closed position, and a plurality of intermediate positions (pare [00271, 10038]- "open", "closed", "intermediate 
position"; valves 108 are operable to move between the open position, the closed position and will move into a number of intermediate 
positions during a transition from open to closed); 
a valve actuator (122 - "actuation means", fig_ 15; pars [00261), coupled to the valve (See fig. 15), the valve actuator being an electric 
actuator [pare [0026J-[0027], [0030]; that is remotely controllable in response to one or more operational aspects of the hydraulic fracturing 
pump (pare [0025], [0031]; See fig. 1C); and 
a control interface (116 - "control panel", fig. 1C; pare [00311), the control interface forming at least a portion of a control system (114 -

"treater truck", fig. 1A, 1C), the cool ui interface being accessible from a location remote from the hydraulic fracturing pump and outside of 
a zone of pressure formed by the hydraulic fracturing pump during operation (See fig. 1A; para [0025], [0031]) but does not specifically 
teach wherein the hydraulic fracturing pump Is a multi-plunger hydraulic fracturing pump. 
Further, PIGS teaches a hydraulic fracturing valve control system (See fig. 1; pare [0072]-10073D comprising an electric powered, multi-
plunger hydraulic fracturing pump (12 - "frac pumps", fig. 1; "triplex or quirrtuplex pumps"; pare [0075] - "electric"), Accordingly, it would 
have been obvious to one of ordinary skill in the art to have the pump of FTS be a multi-plunger pump like that of MOB in order to increase 
the capacity of the pumps. 

Regarding Claim 2, the modified FTS teaches the hydraulic fracturing valve control system of claim 1, further comprising: an interconnect 
box (120 - "limit switch', fig. 15; pare [0027]) configured to receive a control signal from the control interface and to relay the control signal 
to the hydraulic fractuiiiig pump (intended use; the limit switch 120 is in communication with the pump 102 and truck 114 and is capable of 
relaying a signal in either direction). 

Regarding Claim 3, the modified FTS teaches the hydraulic fracturing valve control system of claim 2, wherein the interconnect box (120 -
"limit switch", fig. 15) is arranged at a data van or the manifold (See figs. 1A and 1C; switch 120 is at valve 108 which is at the manifold 
104), 

Regarding Claim 8, the modified FE'S teaches the hydraulic fracturing valve control system of claim 1, but does not specifically teach 
wherein operational power for the valve actuator is provided via the hydraulic fracturing pump. Further, DIGS leaches a hydraulic fracturing 
valve control system (See fig. 1; para [0072]-100731) wherein operation power for a valve actuator ;pare [0079] - "actuator") is provided via 
a hydraulic fracturing pump (pare [00791- actuator receives power from motor or pneumatic source affixed to valve 103 which is a part of 
frac pumps 105). Accordingly, it would have been obvious to one of ordinary skill in the art to have the power for the valve actuator to he 
provided from the hydraulic fracturing pump in order to reduce the complexity of the wellsite layout by reducing the number of cables. 

-°-nnntini:Pd in Supplemental Box-* 

Form PCT/ISA/237 (Box No. V) (revised January 2019) 
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Supplemental Box 

international application No. 

PCT/US 20/59834 

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

-*-Supplernentel Box - Box V.2 - Citations and Explanations-`-

Regarding Claim 11, FTS teaches a hydraulic fracturing valve control system (See figs. 1A-3; pare [0025j) comprising: 
a plurality of electric powered, plunger hydraulic fracturing pumps (102 - "pumps", fig. 1A; para [0029] - powered by electric motor); 
a manifold (104 - "manifold", fig. 1A) coupled to the plurality of hydraulic fracturing pumps (See fig. 1A; pare [0025], (0033)); 
a plurality of valves (108 - "isolation valves", fig., 1A) associated with the manifold (See fig. 1A; pare [0025]), each valve of the plurality of 
valves being operable to move between an open position, a closed position, and a plurality of intermediate positions (pare (0027), (0038) -
"open" . "closed", "intermediate position"; valves 108 are operable to move between the open position, the closed position and will move 
into a number of intermediate positions during a transition from open to closed); 
a plurality of valve actuators (122 - "actuation means", fig. 18; pars [0025]), coupled to respective valves of the plurality of valves (See fig. 
18), each of the valve actuators being electric actuators (pars 10026140027], [0030]) configured to be remotely controllable in response to 
one or more operational aspects of at least one hydraulic fracturing pump of the plurality of hydraulic fracturing pumps (pare [0025], [0031] 
See fig. 1C); arid 
a control interface (115 - "control panel", fig. 1C; para 10U311), the control interface forming at least a portion of a control system (114 -

"treater truck", fig. 1A, 'IC), the control interface being accessible from a location remote from the plurality of hydraulic fracturing pumps 
and outside of a -zone of pressure formed by the plurality of hydraulic fracturing pumps during operation (See fig. 1A; pars (0025), [0031]) 
but does not specifically teach wherein the fracturing pu mps are multi-plunger pumps. 
Further, FAGS teaches a hydraulic fracturing valve control system (See fig. 1; pare 100721-10073D comprising an electric powered, multi-
plunger hydraulic fracturing pump (12 - "frac pumps", fig. 1; "triplex or quintuplex pumps". pare (0075] - "electric"). Accordingly, it would 
have been obvious to one of ordinary skill in the art to have the pump of FTS be a multi-plunger pump like that of IJIGEt in order to increase 
the capacity of the pumps. 

Regarding Claim 12, the modified FTS teaches the hydraulic fracturing valve control system of claim 11, and FTS further teaches wherein 
each hydraulic fracturing pump of the plurality of hydraulic fracturing pumps (102 - "pumps", fig. 1A) is associated with a single respective 
valve actuator of the plurality of valve actuators (See figs. 1A-8; see how each pump 102 has a valve 108 and each valve 108 has an 
actuator 122), the respective hydraulic fracturing pump relaying a control signal to me single respective valve actuator (See fig. 1A; para 
[0027]-(0029]). 

Regarding Claim 13, the modified FTS teaches the hydraulic fracturing valve control system of claim 11, and FTS further teaches wherein 
a first hydraulic fracturing pump of the plurality of hydraulic fracturing pumps (See fig. 1A; See pump 102 on lower right of figure) is 
coupled to the control interface via a first connection (See fig. 1A; see connection cord that extends from lower right pump 102, around 
wellhead 112 and connects to truck 114) and the first hydraulic fracturing pump of the plurality of hydraulic fracturing pumps (See fig. 'IA; 
See pump 102 on lower right of figure) is coupled to a first valve actuator (See figs. 1A-8; see top of lower right valve 108 that has 
actuating means 122 on top) of the plurality of valve actuators via a second connection (See fig. 2; see connection tube that connects 
lower right pump 102 to lower right valve 108 and thus to actuator 122), different from the first connection (See fig. 1A). 

Regarding Claim 14, the modified FTS teaches the hydraulic fracturing valve control system of claim 11, and FTS further teaches the 
system further comprising: an interconnect box (120 - "limit switch", fig. 18) configured to transmit a control signal from the control 
interface to at least one hydraulic fracturing pump of the plurality of hydraulic fracturing pumps (intended use; the limit switch 120 is in 
communication with the pump 102 arid truck 114 and is capable of relaying a signal in either direction), the interconnect box being 
positioned at the manifold (See figs, lA and 1C; switch 120 is at valve 108 which is at the manifold 104). 

Regarding Claim 15. the modified FTS teaches the hydraulic fracturing valve control system of claim 11, but does not specifically teach 
where operational power fur each valve actuator of the plurality of valve actuators is provided by a respective hydraulic fracturing pump of 
the plurality of hydraulic fracturing pumps. Further, tvIG8 teaches a hydraulic fracturing valve control system (See fig. 1; pare (0072:1-
(0073D wherein operation power for a valve actuator (para [0079] • "actuator") is provided via a hydraulic fracturing pump (para (0079] -
actuator receives power from motor or pneumatic source affixed to valve 103 which is a part of frac pumps 105). Accordingly, it would have 
been obvious to one of ordinary skill in the art to have the, power for each respective valve actuator to be provided from the respective 
hydraulic fracturing pump in order to reduce the complexity of the wensite layout by reducing the number of cables. 

Claim 4 lacks an inventive step under PCT Article 33(3) as being obvious over FTS in view of MG'S in view of US 201.410277772 Al to 
Schlumberger Technology Corporation (hereinafter 'Schlumberger') 

Regarding Claim 4. the modified FTS teaches the hydraulic fracturing valve control system of claim 2, but does not specifically teach 
wherein en Ethernet connection extends between the interconnect box and the hydraulic fracturing pump. Further, Schlumberger teaches 
a hydraulic fracturing valve control system (See figs. 1-7; pare [0034]) comprising a connection (108 - "communications device", fig. 7) 
extending between en interconnect box (pare (0048) - "switch") and a hydraulic fracturing pump (30 - "pumps", fig. 1); wherein the 
connection is an ethernet connection (pare (0048)). Accordingly, it would have been obvious to one of ordinary skill in the art to use the 
ethernet connection taught by Schlumberger on the valve control system of FTS in order to ensure there is no interference in the 
communieetioil between the valve and the control system. 

-*-Continued in next Supplemental Box-"-
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Claims 5 and 10 lack an inventive step under PCT Article 33(3) as being obvious over FTS in view of MGB in view of US 2018/0259080 A 
to Dale et al. (hereinafter 'Dale') 

Regarding Claim 5, the modified FTS teaches the hydraulic fracturing valve control system of claim 1, but does not specifically teach the 
system further comprising: an external power source. the external power source providing operational power to the valve actuator in 
response to a control signal from the control interface. Further, Dale teaches a hydraulic fracturing valve control system (See fig. 1; pars 
[0044)-[0045]) comprising an external power source (pare [0074]-[0075] - "batteries") providing operational power to a valve actuator (30 -
"valve actuation assembly", fig. 1) in response to a control signal from a control interface (40 - "control system", fig. 1; pars [0074]). 
Accordingly, it would have been obvious to one of ordinary skill in the art to use the external power source of Dale on the valve actuator of 
the modified FTS in order to provide backup power to the valves to allow closing in the event of main power loss. 

Regarding Claire 1U, the modrfred I- I S teaches the hydraulic fracturing valve control system of claim 1, but does not specifically teach the 
system further comprising: a battery backup electrically coupled to the valve actuator, the battery backup providing operational energy to 
the valve actuator. Further, Dale teaches a hydraulic fracturing valve control system (See fig. 1; pare (0044)400451) comprising an a 
battery backup (pars [0074]-100751- "batteries") electrically coupled to a valve actuator (30 - "valve actuation assembly", fig. 1) providing 
operational energy to the valve actuator (pars [0074]). Accordingly, it would have been obvious to one of ordinary skill in the art to use the 
external power source of Dale on the valve actuator of the modified FTS in order to provide backup power to the valves to allow closing in 
the event of main power loss. 

Claims 6, 7 and 9 lack an inventive step under PCT Article 33(3) as being obvious over FTS in view of MGB in view of US 2018/0284817 
Al to FMC Technologies, Inc. (hereinafter 'FMC') 

Regarding Claim 6, the modified FTS teaches the hydraulic fracturing valve control system of claim 1, but does not specifically teach the 
system further comprising: a valve control distribution box, arranged at the manifold, configured to receive control signals from the 
hydraulic fracturing pump, the valve control distribution box relaying the control signals to the valve actuator. Further, FMC leaches a 
hydraulic fracturing control valve system (See figs. 2-5; pars [0017], [0029]) comprising a valve control distribution box (204 - "auxiliary 
modular skid", fig. 2; pars [0026]; See fig. 5), arranged at a manifold (See fig. 2; arranged with the. rest of feat: manifold system 200), 
configured to receive control signals from a hydraulic fracturing pump (intended use: pare [003410038D, the valve control distribution box 
relaying the co.ntroi signals to a valve actuator (parrs [0031], [0043] - "actuators"). Accordingly, it would have been obvious to one of 
ordinary skill in the art to use the valve control distribution box as taught by F MC on the manifold of FTS in order to ensure the appropriate 
signal is distributed to the appropriate actuator of the valve control system. 

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: a manifold valve control system, the manifold vaive control system being communicatively coupled to the 
control 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 hydraulic fracturing control valve system (See figs. 2-5; pars [0017], [0029]) 
comprising a manifold valve control system (204 - "auxiliary modular skid", fig. 2; pars [0026]; See fig. 5), the manifold valve control system 
relaying the control signals to a valve actuator (pare [0031], 100431- "actuators"). Accordingly, it would have been obvious to one of 
ordinary skill in the art to use the manifold valve control system of FMC on the manifold taught by f TS such that If re manifold valve control 
system is coupled to the control interface and configured to receive control signals therefrom in order to allow an operator control over 
different portions of the manifold while staying safe outside the zone of pressure. 

Regarding Claim 9, the modified FTS teaches the hydraulic fracturing valve control system of claim 1, but does not specifically teach the 
system further comprising: a standalone manifold valve control interface, the standalone manifold valve control interface transmitting 
control signals to the valve actuator. Further, FMC teaches a hydraulic fracturing control valve system (See figs. 2-5; pars [0017]. [0029]) 
comprising a standalone manifold valve control interface (204 "auxiliary modular skid". fig. 2; para [0026]; See fig. 5; universal power and 
ufeitiai unit of fig. 5 and located on skid 204 of fig. 2 is capable of controlling the manifold by itself), the standalone manifold valve control 

, interface transmitting control signals to a valve actuator (pare [0031], [0043] - "actuators"). Accordingly, it would have been obvious to one 
of ordinary skill in the art to use the standalone manifold valve control system of FMC on the manifold taught by FTS in order to allow an 
operator to remotely control different portions of the manifold while staying safe outside the zone of pressure. 

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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PCIYISAnio or be tfife the txpiiatititt o€ 22 --tarts from the priotity date, wititthont lets?. 

For further options, se Foon MT/ISA/220. 

NM* ittld ma sft aileims of the ISAW 
t2, is Szop PCT, Attn: iacs1iI3 
0•41:::;st•k$iew tQt POwttri 
P.O. ;lox AigaNkIr4i$, 22;:r..14w 

FactiTAti* No. 

Date of completion of this opinion 

23 November 2020 

Authorized offivzi 

Diedrve R. CWeNlixeu•,,ui 

PsT V14.12-000 
Telepiit, 2 No. i.-M7.77...13St1

Facal Pa/ISA/2:17 (court she  (invistri 7.0i9) 
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WRITTEN OPINION (WIVE 
INTERNATIONAL SEARCHING AUTHORITY 

In:ems:it:nal apie.ation 
No........ 

KrtiliB2g20;053gtig 

Rea :sit:. I 1i&sis GI this *Won 

With tegerd to the langisegt. this ophiioo hat; Imen 0:tans:nag on the heals of. 

ve ntetnagoiliti appliestion the language Witid3 ?N:V: 

a translation of Wn inwnational application into  which is ₹he iangtiage cf a translation 

' itontsited for tne pi.oponts of it:hrs.:egotist (fsnles 12.:i(a) atitt 7.1.1:by?. 

'l aria :'pinion has ?Atm estahlishen talong (-ow twxonat the imetintation of otwietts isii?aske anhorind by or singtied to 
  this AathOrity WK4S Ri4k QZ.Wt 

--I With oigaril to any rittalsoti:le *kidif)r amino acid meiliteace diseiwxo: it: the interaatiorial application, this opinion has ;cen 

establistiert on the nests nt' a sequence listing? 

a 71 fortnirig part of the iiitemationX appileation igeg: 

it: the ixort: of an Annex  CiST.'iti text tile. 

;333 V3p,'!",: or in gm form of ari ifn;tge 

b. ftssnstits.j together with the Imre:aim:at a s.: „* ..stion nage: 13i.re.1(a) for the pneposcs intertie ,
searell only in the tom of MI CIS .i:3 tem Me. 

the in:ma:tonal Ming :Lett Wr the r „.pOSC5 O intcmatimal sinoch Q . 

LI in the :Wm of nn Annex CAT.2$ text file (lhile 131er.1(X)). 

cc r x. : fOini of an image hie (Rule Bter.1 07) arid A  -smini!istathe. Settion 7O). 

1 b.1 PA,14.k.ttzs ill OA: G:TSe th:31: C3:331 one version or enpy aR eequenee listing > as 1,3it'inT Med or fitraishwi, the rt•-•4i?,..c.i 

staterneoni that riie. hiforraxtisw in the staxmoilect or additionsi onnies is idextleal to that pest of gia applicatFm ss 

flied or does not go txl,tonti the appiittagon to, lintel, es sfippopos•c•-  wese finsiPs-.1 

S. AdilitiowO canimegls: 

Pony: PCTASAI237 (Lox No. t irevki:d S;$anary 2019) 
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WRITTEN OPINION 

TNTERNATIONAL SEAROHNG AUTHORITY 

latesssmawal applitetiaa No. 

PC•111.i32320i(353383 

Ras Na. V Stasonad statrinent made£ Rate 4Zlitis,14:0) witit regard to novelty, inventive gap anti tatlitmrist spalicsbitity; 

titatians and attOa35t3f>£is supporting sash ststatacat 

-NH 

Staten:tut 

Np (N) C.13i31$ , 12atilty  —  _ YES 

' cka tts 1 3,41, 13-15 .. NO 

it:vas:iv* sten (IS) f.:I ..ts 

— 

Z. 12 YES 

C.:isims ₹, 3.11, 13-1S  NO 

ittdasitial applicability OA) Claims 1-16  YES 

Claims Ni.M NO 

I.. C;scssill$ ;ffid txplimations: 

Claims 1, 3-11, and la-18 lack rtosami :sonar ats;r As:it:S:1'33(2)as intim &Mei:teed by tivotatitat Witii tlatvioes, kto ;hamtoop„te ev,*.tif,,,m. 

Rooaraiiv staitat 1. Coattuaras aistiosas a ?its isaaitt Mastmlog S•v'£eans (sort FlO. 7a-?, cx.15;z5.mc;a-a-§: 
a siaspon atrettaa (traiim 7 2{i) iiswinp a Net ataa istoat arta 7.,n ;A ;5 &at haii)itt (eYli, ifYt. £ii} and 3 SW:42-0 a£G7 (Mat:Ilona 722; a₹ a 

d'.  i\ nt*..3i (sae PIG. 78). Ma last and szttond tierma tFlo. 7a) adia$5g f.33i $33:333 Csoo iliG. 78): 

i$$ i0Cti c• Pqs"m6. tFuAlsk r $,WmP €ilia? PtirtVt= 702A to tin 702E} wiL'3 w> ,7i 4 nkOnWr of PikoVOM gxtw embPd ttmas mttli InIAKiP 

What tt4s.as of p,2itiilge£ SteifS PirS;474', ?XXII 33 .3ipkis pi.;33Z (i'.4731). 33:3Se341.  St 313 feet ataa (i, M..t. 7i.t), ass enzats powered Nolo Vil2A) 

soup:sad to a 3.:S:N Is*` -t*: ii)07:1)), Vi3 C.:*;i3i pii.4?;q (SW.Sie4 hetr.es NV* and PtWIOW by 3₹ i$iSS't '7.'M $. I$Xttria nla`br i.ha Peim. , i£N'Ri 

704 rsay be a daie anal>t alas:n:1 rtmto£ 0.1078)). also arnsivisl at tho ft : araa (AG. 'Nit); 

a wthattlii N3 3l  £3f:W: (‘...7; vatiiitiie itititaincy .4:mtm 0.11'D'a) ,A17.43. Nam:v.1d in ₹t23 writ el me (=03. 78) f.SX'stt*tt*d t* Ma at 

kiast ;tsar maittris motor ;am seam mama. 734 ?My L,* a deal at aiaetric molor €3374;2 dm Vit';',3 ;3)074)) tratotawl to stmaml at isms: a 

speed of i£2a tit airial NS* SiSX:tic n1333' vonn: im 
a tstetsim**r ("1-33 33333iN p3313 3343:3'333M 333 <XFSP.3 *y3'33:1 7i.iti :33y criff3.if:** :Ts** ex* i73.33 3.3.3M£:- driv33, :333033,,,,, i iir?6)), 

311Sx'Spe$ i3 liS*S3C4,33.1: area 3, K. 7• 3t, eta tansitsmar (l307.1a) peeitiomai welsh art artsiits4g* ;SM Fn. 73) with the W.I.) il.0374),), the 

seogionner goinsn otmlaname ni Mattesart ;tower Mr oriaratiras of Ma aiei:₹3iit anwarart piano (pumps n2A). 

Rat:imam ttiaan 3. Simi:aka; ilts,skistie ma tiyritsasiitt tras..^turinp syairssi :A siaen 1, Winn stemisin: 

a'. att Pikabal :.S.k.V FiG. 7i.. paamtaa= mo wxiaaara in asi se:avid ama (FIG. 73), the won": platform (FIG. 7e) premaIN acc=„5:- $• ta tisa 
SM".:333:3 ii'iC:. 7a). 

R3.c33iinc, t.S.Di31 4, lImatition tii3:4f.:*** VI* hy3:33N3 f?;.3333.31t4S:313 at dfikn 1, ftiraan ownaniskip: 

a it:vies:4 oystem (Other mho:time:its at the :idea statesit ttanspons 104 may £it3 as air sonditiattlin teats andior water otitiiIia,) n.t 34g3333 

ihS: :33/13:33:1;r* at Ma V8i)s tal)43I for the ansiumae (FIG. 78). Ma coolina ,wham (I3i.)43)) a\ii£Tl a liettid dettlirto SyS₹3322 a(i043i) 

31armaliy cotioied to at least onti di ₹32e2 V  311(714)) as; ate atinsestrair 0007i,2 

Pawilitr, sitent 5, Fivoimeas Masioses am nfiii£e3i33t2 asistutimi systsw of siatp; 4, i.iihamia the iitleid ;mating systons ;IC-04;3J inoliniaa water 

Mostar caoliop [004Zil) or fiyitts. 

Rt.:I.Iv-di:tilt thiro £``.. rieehin,.....m disoezoa :"la. !.:y.dtaiase ffsetia:., oystara at oaira 1, *10m,in. thtktkkiKtiSk: pfme*x1, ratiki-plun9er pump (702A) 

iS a $4.1...34.4*x istatits hiwini) WNW PhaNWS (31 one amMetatmitt, WY.I': at the pumps 70'2.-\ arm ?on may as qtentioiatt pumps Isesnar# an 

i a Sings ;$'33WSES3. O3;W 3:2333".S34.•:., f323' ii13k:de attar types ef sty'' punms, sissb as tOp.iax pump p:t Ye)). 

i 
Raaaidina ciaim 7, litmlutit.s: diat-.::.t.ssits the Mma.a.sic fmtbiriiio systatis at slaiml, tetiaraiii Ma Matins mantel, inual-paaapt s. :3 (7(i7A) 

includas at tins::; fififS d S,̀ i.4.wK#£#:a f.3 11 Miattwea ;in one eintmxtettata, aasti at tho •-,,,,ips 702A atta Y 2eii may be otaitapiatt pumps 

Mims in art a singia aartsptst. Other amtaittinn,.-.a may istsluda othec typed i,:t phew atyle detrats„ 3qc.lh cc eviex pumps cOOISD. 

Repamang ;salsa 8, Eta.s.*kin distspaas the hydra: Sic Paisamm sys₹em, at isisiro 1, sstetRith ate isiaciet. xi,witsed., sada- pisatga pump t? 2:C2 

i33E33151**1* 33 e3 S iSiriIWS (#3 333 W3:33 333H3, WAS≥ of the  ,, u` 5\s 7024 real 7oz-a may Mr quistastax puan  fissatart ort a £a222

tal*t.N.Ii. Otil3rettibettlimants may itt titirt athar types at iitunpar sr,3* ptrix,x, such :3; ;it:4*x pumps itKinD. 

iovisettrir? siaim 3, tisoitition dim:ions the Ityarairatt itytat-,siop systam at slain: 1, eltarairt a iirat and tam. niO. 7i) apc.,)aita a a:.x(aza 
ead .faws Fici, 76) cad am misond cod (Fit. 73)inmairloo a ht&ca (intike untes. r003.0)) ea. 333p4e4 u.„ • p,-i,,T.,.. n-,,....ver (xi?ro F.F.,,73;ffir ?*4 

f05331). 

Fawning 3S3ffi 10. Evoatiort discloses, the hydtattliu itammittp system at halm 1, wimtein dm Matteis: artwarial, tottitiplantort pu:r2j,£ 

(732A) is a aimia pump tsaa 1, iG. *ia and a firs.; pimp alstme racial& or a romeads a saizest puree isintail associmad s1th two quita3Pirat 

•••,,,,ps £smut: of ate pumps 702A arsI 732t3 may he ii3111110e,1t pumps: see ItX17:11). 

Form PC1715A/2.17 (Box No. V) (roviscri ittamity 2019) 

LIBERTY EXHIBIT 1002, Page 185



Ont:NiOni ()FIRE 
mrsaNAsnONALSEAZIC.111-M? Aix MORZTY 

gatetaationai amlicatina NO. 

PC:17:33202041)1. 1i011 

  Bax 

1a case the space in *ay £i the preetaing, tmxes is ssat satileitat, 
Cantinuaim.: cr 

ReinatiiN Bairn 11, ii'vniation diKituesni Sydtank. tractaing Sp;8:8 (888 i,"*. 73), tusfsasizay. 
an eleoaia pawmal, ttasiti-pienpar pane (hen pampa 702A .and r02$), atassejaa as a atsppnrt at:vet:gm (aaii£3f T1th, the eiacift powta ad 
mula-plinkest was (hen pisaltm 762A aan 'M A} pee881e.i tri ;3; i8 88i 888 t <ttiic 81f8tV (ma rattaa tnpast 704 s=tayats 8 8188 She ete:T;f: 
InCAOr .4:1:17O; 
a vartabia teantianey thisa (VF:Ii)(variahia haonancy antata; M:Dv)Inir4)), atnevad ma atsponn atstnaaa (Me* 7 )$}, connatsan 
thn Mast ant aiaaaie mtAst MX) to contra! a wawa tha ai ices: ono eieeek motor (704 L C22Ci kiti) (n.14) ansitienad sasaaata Ppn 
ea,:stat powatad, onins•ssitaw satap (702A} and waaai ate antioetna (see mils- 7$3> and 

eanaPsnate fthe fradwirse,c ptietv peys.,xx :And ,:xrttsot vAtem 7;3.53 ran 07388:;88 ar naxa ;88.8tri8 drivaa, manekatnes f.,007S.b, 
atra:Vati on the sant,Pt 88‘•8twe cit$) condinaed to di88N88 fe.Wer the t7.47:8£78;88 at the aWaia psw4ved, matipitawr pump. clil2A), vie 

poem: be  mseived hall at it.na4 :78$ gata...taInt The prima mover 'AM may be athma e ieov vatiam :tow ₹he in 

pozAteoe of thtx:t 4 4141 i•iP and may mcaiva niaetitt pow*? laatotated Kan Ma 888:k1 stnace at eia&ia pawar1111176 at 
witage  than an apatetinil staaaJe ibe ais•ctitt ptswertal pump (7024 tito tr000tozeor poisD pwatoaee Malin oh. erg A13;88,
(nO, 
mxkmii3m,c3c.i;ot.tot: powenict, oigy4-.• :;702A) insOisaaa an odd ratmber pktvars (Other embodiments ntn iatiode °dna.
tyt.sg$ piunper etyie pews. wa: es tipiax fitlf$44 Ckeliii3;a* 4 4i 1.4`Ite kif;fiff;i8i8 tit W 7X17 X:. 

R;VsedinS) Ci;g8;1 13, Evoksra'm aisM•sses tha hydraoiS frat:₹1i21ng 8y88383 11, toniw tIontoristha; a work piattona ;sae 78) 
tih£ aranasom (FIG. 7$), thawed< 76) attaasim) accosts th tha egeit13338.4 (FiG, 78), :4418N88 tha wont pa/atnt 

7Ei'; is ptaa,:itswt at en pmater than tha tkie88kt fifiweteti, 211:ti81,1itet78 (NV9. 

R.VerdiN c8iin) 14, Evaiteion eiiscsmnIs ala irp-atneis trottoitv t;latsef$ nt tittOn 11, whert1ift ate aka•.:sic ;8;wert;x1, 8-88i8fielger rum 
(702A} is iitmptapiax ptaap hasitrl taneo pionpars (in one teneadimant, 08•1$ itt41 pumps 70.741: aria 7n2S: nay kt8 ;48881phit% ptstala 
hated en a ilt fa tratepart. Other 88.41Witherl:$ rney 0..22i :de 01883' iypee c# pisails:.)8£8:yie $.8:8188. E.,t$0.1 F.s triPieN ;83888i ii)4.:378)). 

N40e4j4f41:4 4tiktiPt 16, aittiossa the hydrwiie. fmttsiaitia aystent at :lath: 11, what£•'; 3 rirat iermth (en* iiQ. 7aloi ilia 33448.38 
S8V8;.et 7$) is :ass alas to eA,C.tlild (sea 11,i) ot a seensa nil peel et; g.-..turts (am Fia ?I?) assatzie. , will: Nvo 
tnatitataeX pthIVS (eath ot the pampa 'ZO2A and 7ttal inlay ha oointiatha ptsaps: sea .*AM)). 

Ciaima 2 and 12 matst ;xi:a:la Se, ,\ts PCT ArSic.ia Pageste the odor at f;fifiS :1:1; teach iairiy sat.st.satit: 

Reinkrdit1p Warn 2, tha pane i3fi n1 xaCa3ad,a;OvitioaSy n£ in :=tnnatit.ai, taw,  not Mach or Mit/ s:zsmast lira hydra:At: f;ZAC.:iN:N 

f4 ts' Iqr WMPA'aV: tl slide ;An aisafr..•an ill  inth tha first ama, tha St8i8 east pationa tan :Liven bent as tot;e:ma 
ansitins awl a atstsined posiann, wins'ain tea riaPvystl p,fi$A:4414% ,p;*18;.$ce a Wildc araa amnia :Oa Ma siessalc \•••PaNead; mota•aitiacmr 

he toiinwing pits' art is nnxie c :txxsti aoppon and I:2 iler ;Mik2e the reasons no daim ntaels ;ha aitreSa tet not 11CT Afikie 33 
R)-(3): 
Repardinp thsim 2, Evakasion dist1nses a saaantt S8k88;8‘e (trek8 T1.4 an akeasit polaana.t, ii`•:ii:{`a?ti£ls3a£ s.s.tav (twc PtifFI:e 7i12A 11£1£3 
n2a, a vaaatea (W11) &a:1.We aemamsy tidases (VP i)4a) P77411, atia a Statinfonass (The trasitainp pomp imiier poses:-
and cottin syetam 71)8 may contains naa e e ;ma ataclifk.; drives, vansksa.u f0071qT, tilt taiis ill expiinitty dite.iase tha hyatta.c 
feat:to:Mg spiam, ft.888.8 t8.84;;;;;814); a siOa fpx aiettorres int:vet:al i:na tint 1i;s: taati: vie a§da cat Pattana being :aim': tniN•man 
tere.tei ..ttua.ke e4 if aapirsytei pi18kdi, Veheteth the dei8f;y84 f$68.88.818;e1;81M a aic,sit ataa pon:s....;.‘at t#2C2 Otst.W. ptsmaad, 
maia.t.Satsaat pana. 

ifteraing (den 12, eas 738££3' 88. ct ;8880.4, thciWititteiiy at combinatinst; antis ant twit c ts;i:ty ;;W$7088 the ayszsmakt eacsaiN aystent 
daint 11, its thar can:Pi:sing: a slide 88k 8881;881;3?0)8:118t$1 the. 8i888i8 $.•••.:;;;;m.x$, ansiti-pinnpar ptanp beitv titivas ;83W4888 a ratrastad 
ansit‘wlaaa a stapiayad pnsitina, whemin dop:•ayall pasition povia% s•tak amain:Oa t1:a aiasble poweted, nuA•ai:Snlar 

The teioeel ottor to a annie e ot000t to ,sopixut eto farther ;18;1:18 ..... ...ins: S th8: nee₹a aet Hitt PCT Mitie 33 

i?‘naraMg Lair t2 12, Estaaaaa iliSC.k8;88 a sopport stmottaa (tmiite 711i), an eiatask: atavann1, an:W.O:4w pomp (two pampa ?02A and 
702W, a N.-.1:1abie fsagoancy eiPD)(sadaeia ftwasary drives NM:1'1)MM), 343-i 3 ,n3f,"-*PIW' f.1N1$ iti3C i3titi 2 fMf>fi i'47$§84  ems? 

f.er"'"'.4 S188f$8; 70lt fm y tranOsttpta nr mese eittona ₹8;,..8sicrenes itkitirr, hot taus a)Oidtty discire.a the Massa:tat 
fiat: Nang sysaan .rather camatt,..ziaq: a siiaa ;83; piattram rAT3kimat the aieOtia peavtml, moia-piatiqat pimp Orasts ativaa he₹lleea 
rattadeti ansisas asa a assibytai 'the i*ZSit iV 1 kk static ataa 3.88.18888fi 88; £.8ist.triC 8thefi:Fs£t, 
rnual.slitsagar mime. 

Citarte -IS meet the cateda set oat PM' Adicia 333(42, and thas haw indasthai at.akcata* M., sa osaiact mats:': iaitstal f.88 
made or ;mad i£2 tadnatt-y, 

::•1:18PCTAS.Al2.37 (3i.st4s#aniatital &—) (tevised ,laamay 209) 
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POT Application No.: PCT/US2020/053980 
Date of Search: 23 November 2020 

Sea.-ck.1 

k„sited Ciassification Search 
The Patent Analyst performact a lii•nited classification search within the following US, IPC, CPC, 
ECLA, or F-Term classification areas: 

CPC Class/Subclass(es): E21B 43/26; B01 F 15/00538; F04B 17103 (2020.08) 

IPC (8) Class/Subclass(es): E218 43/28; B01F 15/02; E21B 41/00; F04B 17/03 (2020.01) 

U.S. Class/Subciass(os): 166/358; 166/177.5; 166/305.1 

See Global Search Results. 

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

Questa! Orbit: https://www.orbit.com 
# Se;Nrch query 

(62910163 OR 17060647)/PN/AP/PR 

2 ( (WELL P SERVICES)/PA/OPA/PAH/OWRIREAS ) 

3 ( (WELL P SERVICES)IINIOINIINEWINV ) 

4 

5 

8 

13 

R. .s 

( ((LON P ROBINSON))/PAIOPA/PAR/OWRIREAS OR 
(OAR .ED P OEHRNG))(PNOR'VPAHIOWRIREAS OR 
  iAN r HINDER L. TER))/AIO PA./ P AHIOWRIREAS 

q
(tr.UMP'?) .ND ( ARiABLE W FREQUENCY W ̀ €3RIVE?) OR 

373 

0 

33 

654`7 

AND ((VARIABLE W FREQUENCY W DRIVE?) OR 
VFW AND RANS °WEI' 
((`U  AND ((VARV,BLE FREQUENCY W DRIVE?) OR 309 
VFW) AND (TRANC:PORMER?‘ ANn ePPAci-'iVnIAPiTX
((MULTi-PLUNGER ?) AND (NAMABLE W 
FREQUENCY W DR., E?) OR VFW) AND 
(TRANSFORMER?) AND (FRAC+ OR El..AC?)yryABiTX 
(PUMP?) AND ((VAR A:SLE W FREQUENCY W DRNE.:? OR 

VFW) AND (TRANSFORMER?) AND (FRAC+) AND (FIRST 
W AREA?))/111ASITX 
..CITBF NOSOURCE SS 9 1-2 

1271 

42 

((PUMP?) AND ((VARIABLE W FREQUENCY W DRIVE?) OR 
VFW?) AND (TRANSFORMER?) AND (FRAC+) AND ((FIRST 
OR PR N)ARY) W AREA?))/T  I/ABITX 
11 NOT 9 

((PUMP?) AND ((VARIABLE W FREQUENCY W DRIVE?) OR 
VFW?) AND gRANSFORMER?) AND (FRAC+) AND ((FIRST 
OR '\i';  .4" 

10 

1 

14 ( AND ((VARIABLE UENCY W DRIVE?) OR 
VFW?) AND  (TRANSFORMER?) AND (FRAC+))/IIIAB/TX 

310 
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15 

16 

((PUMP?) AND ((VARIABLE W FREQUENCY W DRIVE?) OR F 2d3 
VFW?) AND (TRANSFORMER?) AND (FRAC+))1MIABITX 
AND PD <,,, 2019-10-02 .,     

PUMP?) AND (NAMABLE W FREQUENCY W DRIVE?) OR 62 
VFW?) AND (TRANSFORMER?) AND (FRAC+) AND 
SUDEVTIIARrrx 

17 (PUMP?) AND ((VARIABLE W FREQUENCY W DRIVE?) OR 
VFW?) AND (TRANSFORMER?) AND (FRAC+) AND (SLIDE 

18 

19 

20 

21 

22 

(PM ?) AND (NAMABLE W FREQUENCY W DRIVE?) OR 
VFW?) AND (TRANSFORMER?) AND (FRAC+) AND 

.LIDE+ S FINTPORM?)),TVABITX 
((PUMP?) AND ((VARIA(KE UENCY W DRIVE?) OR 
VFW?) AND (TRANSFORMER?) AND (FRAC+) AND (WORK 
W pLATFORMWTISABITX 
((PUMP?) AND  (NAMABLE W FREQUENCY W DRIVE?) OR 
VFW?) AND ( FANS1:ORME:R?) AND (FRAC+) AND 
(COOUNG ',Ai SYS '''‘Brrx 

LEK vy , . 'ARIAKE W 
FREQUENCY W DR NE? OR VEW?) AND 
TRANSFORMER?) AND'4 FP 4' r'+" BiTX.. .. 

AND (FRAC+) AND (SID E+ S 
P"  PRA 

79 

2294 

23 ,C+) AND (SU DE W OUT W 
Pi„AT 

24 ' v'4 '7 '120255734 OR US012026.5:734 OR 
;;0l.' 60258267 OR U S20140096974 

OR US0140090974)/PN/AP/PR 
2 (166305100),PCL 

26 (166177500)IPCL 

1953 

259 

(168358000)/PCL 263 

28 (E21B-043/26)/CPC 7148 

29 (E21B-043/26)/IPC 12173 

30 I (E21B-043/26 OR F046-017/03 OR i30', F-015/00/538)/CPC 11981 

27 

31 (S01F-015/02 OR E21B-041i00 OR E21 B-043126 OR F04B-
017/03)/IPC 

Goof& Patents; https:filpents oork, conl 
Searc:b queay 
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TAYLOR P. EVANS 
HOGAN LOVELLS US 1-LP 
609 MAIN STREET, SUITE 4200 
HOUSTON, TX 77002 

PCT 

NOTIFICATION OF TRANSMITTAL OF 

THE INTERNATIONAL SEARCH REPORT AND 

THE WRI n EN OPINION OF THE INTERNATIONAL 
SEARCHING AUTHORITY, OR THE DECLARNTION 

(PCT Rule 44.1) 

Date of mailing 
(day/rnarrilv5ere) 03 FEB 2021 

Applicant's or agent's fi le reference 

047158.500067 
FOR FURTHER ACTION See paragraphs 1 and 4 below 

International application No. International tiling date 
(ikijhnon#6,ear) 04 November 2020 (04.11,2020) PC-PUS 20/58899 

Applicant I.J.S. WELL SERVICES, LLC 

LEI The applicant is hereby notified that the international search report and the written opinion of the International Searching 
Authority have been established and are transmitted herewith. 

Filing of amendments and statement under Article 19: 
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46): 

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

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

For more detailed instructions, see the FCT Applicant's Guide, International Phase, paragraphs 9.004 — 9.011. 

'he 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. 

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

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

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

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 in be established. 

Shortly after the expiration of 18 months from the priority date, the international application will be published by the 
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application, 
or of the priority claim, must reach the international Bureau before the completion of the technical preparations for international 
publication (Rules 90his.1 and 90b1s.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 fi led within 19 months. For details about the applicable time limits, Office 
by Office, see www.wipo.int/pet/enitextsitime_limits.hbril and the PCI Applicants Guide, National Chapters. 

Within 22 months from the priority date, the applicant may request that a supplementary international search be carried out 
by a different International Searching Authority that offers this service (Rule 45bis.1). The procedure for requesting supplementary 
international search is described in the PCT Applicant's Guide, International Phase: paragraphs 8,006-8.032. 

Name and mailing address offhe ISA/US 
Mail Stop PC-1, Ann: ISA/US 
Commissioner for Patents 
P.O. Box 1450, Alexandria, Virginia 22313-1450 
Facsimile No. 571-273-8300 

Authorized officer 

Lee Young 

Telephone o. PCT pdesk: 571-272-4300 

Form PCTIISA/220 (revised January 2020) 
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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 

047158.500067 

FOR FURTHER ACTION 

see Form PCT/ISA/220 as well as, where applicable, item S below. 

International application No. 

PCT/US 20/59899 

International filing date (day/month6var) 

04 November 2020 (04.11.2020) 

(Earliest) Priority Date (day/month/year) 

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. 

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

t. Basis of the report 

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

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

El 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. 1:1 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)). 

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

2. O Certain claims were found unsearchable (see Box No II). 

3. n Unity of invention is lacking (see Box No. III). 

4 With regard to the title, 

ER the text is approved as submitted by the applicant. 

C:1 the text has been established by this Authority to read as follows: 

S. With regard to the abstract, 

Eg the text is approved as submitted by the applicant. 

D the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant may, 
within one month from the date (limiting 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.  1 

as suggested by the applicant. 

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

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

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

Form PCT/ISA/210 (first sheet) (July 2019) 
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INTERNATIONAL SEARCH REPORT International application No. 

PCTIUS 20/58899 

A, CLASSIFICATION OF SUBJECT MATTER 

1PC - E21B 43/26 (2020.01) 

CPC - E21B 43/2607, E21B 43/26, H02J 3/007 

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

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

See Search History document 

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

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 

C. DOCUMENTS CONSIDERED TO BE. RELEVANT 

Category'" Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

A 

A 

A 

A 

US 2019/0245348 Al (U.S. Well Services, Inc.) 08 August 2019 (08.08.2019) Entire document 
especially pare 1004alit.a.tb /1 arid fig. 1 

US 2010/00389O7 Al (Hunt el ei,) 18 February 2010 (18,02.2010) Entire document especially 
pare [0025]-[0028], (0060)-;0068] arid figs. 1 and 13 

WO 2018/213925 Al (Rouse Industries Inc.) 29 November 2.018 (29.11.2018) Entire document 

US 2016/0177675 Al (Evolution Weil Services, LL-C) 23 June 2016 (23.08.2018) Entire 
document 

US 2016/0298731 Al (MGB Oilfield Solutions, L.L.C.) 18 October 2018 (18.10.2018) Entire 
document 

1.15 

1-15 

1-15 

1-15 

1-15 

Further documents are listed in the continuation of Brix C. Sec. patent family annex. 

Speciai categories of cited documents: "T" later document published after the international filing date orpriority 

"A" document defining the general state of the art which isnot considered date and not in conflict with the application but cited to understand 
to be of particular relevance the princi ple 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 step 

filing date when the document is taken alone 

.. document which may throw doubts on priority claims) or which "Y" document of particular relevance; the claimed invention cannot 
is cited to establish the publication date of another citation or other he considered to involve an inventive step when the document is 
special reason (as specified) combined with one or more other such documents, such combination 

"O" document referring loan oral disclosure, use, exhibition °corker means being otivions to a person skilled in die al i 

P" document published prior to die international filing date but later than "&" document member or the same patent family 
the priority date claimed 

Date of the actual completion of the international search 

22 December 2020 

Date of mailing of the international search report 

03 FEB 2011 

Name and mailing address of the !SA/US 
Mail Stop POT, Attn: ISNUS, Commissioner for Patents 
P.O. Box 1450, Alexandria, Virginia 22313-1450 

Facsimile No. 571-273-8300 

,Authorized officer 

Lee Young 

Telephone No. PCT Helpdesk: 571-272-4300 

Form PCT/ISA/210 (second sheet) (July 2019) 
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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 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.i) 

Date of mailing 
Oiny/montiv'year) 03 FEB 2021 

Applicant's or agent's tile reference 

047158.500067 

FOR FURTHER ACTION 

See paragraph 2 below 

International application No. 

PCT/US 20/58899 

International filing date de.,y/trroriikt.var) 

04 November 2020 (04.11.2020) 

Priority date (day/monthlyear) 

04 November 2019 (04.11.2019) 

Int€nNtiotiitl PpWit clag,ification (iPc) or both national classification and IPC 

IPC a E21B 43/26 (2020.01) 

CPC - E21B 43/2607, E218 43/26, I-102J 3/007 

Applicant U.S. WELL SERVICES, LLC 

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

D 

Box No, I 

Box No. 11 

Box No. III 

Box No. IV 

Box No. V 

Box N4. VI 

Box No. VII 

Box No. VIII 

Basis of the opinion 

Priority 

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

Lack Or unity u? ittvetiliott 

Reasoned statement under Rule 43b/s. l(a)(i) with regard to novelty, inventive step and industrial applicability; 
citations and explanations supporting such statement 

CcrtRin .cincnmentr rewf 

Certain defeat,: in the ifilernainnini applieation 

Certain observations on the international application 

FURTHER ACTION 

if a demand liar international preliminary examination is made, this opinion will be considered to he a written opinion of the 
International Preliminary Examining Authority (`iPEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the IPEA and the chosen 'PEA has notified the International Bureau under Rule 66. Ibis(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 !PEA, 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 
FCT/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 
Mail Stop PCT, Attu: ISAIUS 
Commissioner for Patents 
P.O. 33ox 1450, Alexandria, Virginia 22313-1450 

Facsimile No. 571-273-8300 

Date of completion of this opinion 

22 December 2020 

run PCT/ISA/237 (cover sheet) (revised January 2019) 

Authorized officer 

Lee Young 

PCT Help Desk 
Telephone No. 571-272-4300 
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International application No 

PCT/US 20/58899 

Box No. I Basis of this opinion 

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

2. 

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)). 

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 43b/s. l(b)). 

3. 
❑ 

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

a. forming part of the international application as filed: 

❑ 
m the fOrm clan Annex C/ST.25 text file. 

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 

c. ❑ furnished subsequent to the international filing date for the purposes of international search only: 

❑ in the form of an Annex C/ST.25 text file (Rule 13ter. Ifs)). 

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

4. 
❑ 

In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required 
statements that the information in the subsequent or additional copies is identical to that loaning 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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Hex No. V Reasoned statement under Rule 4.3bis.1(a)(0 with regard to novelty, inventive step and industrial applicability; 
citations end expiaeations supporting such statemeet 

I. Statement 

Novelty (N) Claims 1-15 YES 

Claims None  NO 

Inventive step (IS) Claims 1-15 YES 

Claims None NO 

Industrial applicability (IA) Claims 1.15 YES 

Claims None NO 

2. Citations and explanations: 
Claims 1-15 meet the criteria set forth under PET Article 33(2)-(3) because, as will be shown, the prior art does not teach, nor does it fairly 
suyyeet, the elelered 

The prior art is exemplified by (1) US 2019/0245348 Al to U.S. Weil Services, Inc_ (hereinafter 'US') and (2) US 2010/0038907 Al to Hunt 
et al. (hereinafter 'Hunt') 

(1) US tooutiec a fracturing cystem (See fig, 1; pare [0043]), cornprieirey 
a generator (104A-E - "generators", fig. 1) having a specific set point (pars (0047] - the ideal output power for the generator 104A-E is the 
set point); 
a microgrid (See fig. 1; see components between generators 104A-E and pump 112 including switch gears 106A-C and breakers 122A-B) 
comprising: 
a fi rst circuit breaker (122A - "breaker', fig. 1); and 
a second circuit breaker (122B - "breaker", fig. 1), wherein the fi rst and second circuit breakers are connected to a common bus for load 
sharing (pare (0047] - "Switch gear tie breakers 122A, 122B allow the switch gear to act as a single bus"); and 
one or more fracturing system components (1212 - "pumps", fig. 1) configured to receive power from the rnicrogrid (See fig. 1; pars )0044(-
(00451), 

(2) Hunt teaches ;a system (See figs. 1 and 13; para [0025), [0060)), comprising. 
a generator (1315 - "generator", fig, 13) having a specific set point (pare [0061] - the ideal output power for the generator 1315 is the set 
point); 
a power storage system (para [00271-40028] - "excess power is stored using energy storage devices including, for example, flywheel, 
hydroelectric, and geothermal energy storage devices. Other energy storage devices include battery banks, superconducting magnetic 
energy storage, etc.") comprising a chargeable power storage device (pare [002.8] - "flywheels, battery banks etc.); 
a microgrid comprising (See fig. 13; pare (00601): 
a first circuit breaker (1336 - "circuit breakers", fig. 13), wherein the generator provides power to the microgrid via the first circuit breaker 
(See fig. 13; para [0067)4006.81); and 
a second circuit breaker (1336 - "circuit breakers", fig. 13; See fig. 13; breakers 1336 includes at least three circuit breakers 1335), 
wherein the power storage system is electrically coupled to the second circuit breaker (See fig. 13) to controllably supply power to or 
receive power from the microgrid via the second circuit breaker, wherein the first and second circuit breakers are connected to a common 
bus for load sharing (1340 - "generator power bus", fig. 13); and 
one or more system components (1380 - "local load", fig. 13; 190 - locai load", fig. 1) configured to receive power from the microgrid (perry 
[0027]. [0062]), 

-*-Continued in Supplemental Box-'-

Form Pt:VISA/237 (Box No, V) (revised January 2010) 
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Supplemental Box 

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

-r-Supplementai Box - Box V.2 - Citations and Explanations 

Regarding Claim 1, US teaches a fracturing system (See fig. 1; pare [0043D, comprising: 
a generator (104A-E - "generators", fig. 1) having a specific set point (para (0047] - the ideal output power for the generator 104A-E is the 
set point); 
a microgrid (See fig. 1; see components between generators 104A-E. and porno 112 including switch gears 108A-C and breakers 122A-B) 
comprising: 
a first circuit breaker (122A - "breaker", fig. 1); and 
a second circuit breaker (122B - "breaker", fig. 1), wherein are first and second circuit breakers are connected to a common bus for load 
sharing (pare [0047] - "Switch gear fie breakers 122A, 1228 allow the switch gear to act as a single bus"); and 
one or more fracturing system components (1212 - "pumps", fig. 1) configured to receive power from the microgrid (See fig. 1; pare (00441-
[0045D, but does not specifically teach wherein the system comprises a power storage system comprising a chargeable power storage 
device; wherein the generator provides power to the microgrid via the first circuit breaker; wherein the power storage system is electrically 
coupled to the second circuit breaker to controllably supply power to or receive power from the microgrid via the second circuit breaker; 
and 
wherein the power storage system charges when the first and second circuit breakers are both closed, and the power storage system 
stops charging when the one or more fracturing system components requires power, and the power storage system discharges power to 
the microgrid when a load requirement of the one or more fracturing system components is above the set point. 
Further, Hunt teacher.; a system (See figs. 1 and 13; pare [0025], (0060]), comprising: 
a generator (1315 - "generator", fig. 13) having a specific set point (pars [0061] - the ideal output power for the generator 1315 is the set 
point); 
a power storage system (para [0027140028] - "excess power is stored using energy storage devices including, for example, flywheel, 
hydroelectric, and geothermal energy storage devices. Other energy storage devices include battery banks, superconducting magnetic 
energy storage, etc.") comprising a chargeable power storage device (para [0028] - "flywheels, battery banks etc.): 
a microgrid comprising (See fig. 13; pars [UribUtt: 
a first circuit breaker (1336 - "circuit breakers", fig. 13), wherein the generator provides power to the microgrid via the first circuit breaker 
(See fig. 13; pars [0067)400661); and 
a second circuit breaker (1336 - "circuit breakers". fig. 13: See fig. 13; breakers 1336 includes at least three circuit breakers 1336), wherein 
the power storage system is electrically coupled to the second circuit breaker (See fig. 13) to controllably supply power to or receive power 
from the microgrid via the second circuit breaker, wherein the first and second circuit breakers are connected to a common bus for load 
sharing (1340 - "generator power bus", fig. 13); and 
one or more system components (1380 - "local load", fig. 13; 190 - local load", fig. 1) configured to receive power from the microgrid (para 
[0027], [0062]). 
However, any combination of the above references fails to teach wherein the power storage system is electrically coupled to the second 
circuit breaker to controllably supply power to or receive power from the microgrid via the second circuit breaker; and wherein the power 
storage system charges when the first and second circuit breakers are both closed, and the power storage system stops charging when 
the one or more fracturing system components requires power, and the power storage system discharges power to the microgrid when a 
load requirement of the one or more fracturing system components is above the set point. Further, the system of Hunt is not a fracturing 
system, and thus would not be analogous to the fracturing system of US for a combination that would meet the requirements. Accordingly, 
the prior art does not teach or fairly suggest individually or in combination the fracturing system as claimed. 

Regarding Claims 2-7, the prior art does not specifically teach or fairly suggest individually or in combination the fracturing systems as 
claimed since they are dependent on claim 1. 

-'-Continued in next Supplemental Box-"-

Form PCT/ISA1237 (Supplemental Box) (revised January 2019) 
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Supplemental Box 

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

-"-Supplemental Box - Box V.2 - Citations and Explanations-*-

Regarding Claim 8, US teaches a fracturing system (See fig. 1; pare ;00 43)), comprising: 
a generator (10-"•A-E - "generators", fig. 1) set at a specific set point (pare [0047] - the ideal output power for the generator 104A-E is the 
set point); 
a microgrid (Sea fig. 1; see components between generators 104A-E and pump 112 including switch gears 108A-C); 
one or more fracturing system components (1212 - "pumps", fig. 1) configured to receive power from the microgrid (See fig. 1; pare [0044)-
[00451); 
an incoming breaker (122A - "breaker", fig. 1); and 
an outgoing breaker (122B - "breaker", fig. 1), but does not specifically teach the system comprising a power storage system comprising a 
chargeable power storage device, wherein the power storage system receives power from the generator; wherein the microgrid is 
configured to receive power from the power storage system; wherein the incoming breaker is coupled between the generator end the 
chargeable power storage device; wherein the outgoing breaker is between the chargeable power storage device and the microgrid; 
wherein miring conditions in which the one or more fracturing 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 above the set point, the one or more 
fracturing system components are powered by both the generator and the power storage system. 
Further, Hunt teaches a system (See figs. 1 and 13; pare [0025], [0060]), comprising: 
a generator (1315 - "generator", fig. 13) set at a specific set point (pare [0061] - the ideal output power for the generator 1315 is the set 
point); 
a power storage system [pare (00271400281- "excess power is stored using energy storage devices including, for example, flywheel, 
hydroelectric, and geothermal energy storage devices Other energy storage devices include battery banks, superconducting magnetic 
energy storage, etc.") comprising a chargeable power storage device (pare [0028]- "flywheels, battery banks etc.), wherein the power 
storage system receives power from the generator (pars [0027]-[0028]); 
a rnicrogrid (See fig. 13; pare (00601) configured to receive power from the power storage system (pars [00271-[0026)); 
one or more system components (1380 - "local load", fig. 13; 190 - local load", fig. 1) configured to receive power from the microgrid (pare 
[0027], ;00621); 
an incoming breaker (1336 - "circuit breakers", fig. 13); and 
an outgoing breaker (1336 - "circuit breakers", fig. 13; See fig. 13; breakers 1336 includes at least three circuit breakers 1336), 
wherein during conditions in which the one or more system components require a load below the set point, the power storage system is 
charged by the generator (pare [0027)400281e and 
wherein during conditions in which the one or more system components require a load above the set point. the one or more system 
components are powered by both the generator and the power storage system (pars [0027]-(00281) but does not specifically teach wherein 
wherein the incoming breaker is coupled between the generator and the chargeable power storage device; wherein the outgoing breaker is 
between the chargeable power storage device arid the microgrid. Further, the system of Hunt is not a fracturing system, and thus would 
not be analogous to the fracturing system of US for a combination that would meet the requirements. Accordingly, the prior art does riot 
teach or fairly suggest individually or in combination me fracturing system as daintud. 

Regarding Claims 9-14, the prior art does not specifically teach or fairly suggest individually or in combination the fracturing systems as 
claimed since they are dependent on claim 8. 

Regarding Claim 15, US teaches a method of powering a fracturing system (See fig. 1; pars [0043]), comprising: 
supplying power to one or more components (1212 - "pumps", fig. 1) of the fracturing system frcm a generator (104A-E - "generators", fig. 
1); but does not specifically teach wherein the method comprises 
charging a power storage system from the generator during one or more conditions in which the load requirement of the one or more 
components of the fracturing system is below the set point of the generator; and 
supplying power to the one or more components of the fracturing system from both the generatcr and the power storage system during 
one or more conditions in which the load requirement of the one or more components of the fracturing system is above the set point of the 
cenerator, 
Further, Hunt teaches a method of powering a system (Sec figs. 1 and 13; pare ;00251, [0060]), comprisingt 
supplying power to one or more components (1380 "local load", fig. 13; 190 - local load", fig. 1) of the system from a generator (1315 -
"generator", fig. 13): 
charging a power storage system (pare [0027140028] - "excess power is stored using energy storage devices including, for example, 
flywheel, hydroelectric, and geothermal energy storage devices. Other energy storage devices include battery banks, superconducting 
magnetic energy storage, etc.") from the generator during one or more conditions in which the load requirement of the one or more 
components of the system is below the set point of the generator (pare [0027)40028e 100651-[0068}); arid 
supplying power to the one or more components of the system from both the generator and the power storage system during one or more 
conditions in which the load requirement of the one or more components of the system is above the set point of the generator (pare [00271-
[0028], [0065]-[00681). 
However. the system of Hunt is not a fracturing system, and thus would not be analogous to the fracturing system of US for a combination 
that would meet the requirements, Accordingly, the prior art does not teach or fairly suggest individually or in combination the method as 
eleirried. 

Chime. 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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❑ 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: 

b. 

c. 

2. 

0 

0 

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

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)). 

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)). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I. 
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ri the text has been established by this Authority to read as follows: 

5. With regard to the abstract, 
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pi 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 abstruel is Figure No.  1 
{-7 as suggested by the applicant. 

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

r-7 as selected by this Authority, because this figure better characterizes the invention. 

b. 
❑ 

none of the figures is to be published with the abstract. 
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CPC - E21B 43/26 

According to International Patent Classification (IPC) or to both national classification and IPC 
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Minimum documentation searched (classification system followed by classification symbols) 
See Search History document 

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

X 

Y 

Y 

Y 

Y 

A 

A 

A 

US 2017/0030178 Al (US Well Services LLC) 2 February 2017 (02.02.2017) Entire document 
espenially para [0026]. [0038]. [0042] and fias. 1A. 4 and 8 

rCN 104196613 A (SJ Petroleum Machinery Co Ltd Sinopec) 10 December 2014 (10.12.2014) 
Entire document especially para [0026] and figs. 1 and 3 

US 2011/0110793 Al (Leugemors et al.) 12 May 2011 (12.05.2011) Entire document especially 
para [0008], [0010], [0012], [0038] and fig. 2 

LIB 2019/0154020 Al (Supreme Electrical Services, Inc. dba Lime Instruments) 23 May 2019 
(23.05.2019) Entire document especially para [0115] and fig. 3A 

US 2008/0277120 Al (Hickie) 13 November 2010 (13.11.2010) Entire document especially para 
[0047], [0055]-[0058) 

US 2014/0251623 Al (Prostim Labs, LLC) 11 September 2014 (11.09.2014) Entire document 

US 2016/0258267 Al (Stewart & Stevenson, LLC) 8 September 2016 (08.09.2016) Entire 
document 

10, 14-15 

1-4, 6-9, 11, 13 

5, 12 

1-4, 6-9, 13 

5 

4, 11 

3 

5, 12 

1-15 

1-15 

ri Further documents are listed in the continuation of Box C. ri See patent family annex. 

Special categories of cited documents: 
document defining the general state of the art which is not considered 
to be of particular relevance 
document cited by the applicant in the international 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 other means 
document published prior to the international filing date but later than 
the priority date claimed 

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

17 December 2020 

Date of mailing of the international search report 

Z FEB 2011 

Name and mailing address of the ISA/US 

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents 
P.O. Box 1450, Alexandria, Virginia 22313-1450 
Facsimile No. 571-273-8300 

Authorized officer 
Lee Young 

Telephone No. PCT Helpdesk: 571-272-4300 
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INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis. I) 

Date of mailing 
0 Z FEB 2011 (day/month/year) 

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

047158-500068 See paragraph 2 below 

International application No. International filing date (day/tnonth/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 U.S. WELL SERVICES, LLC 

1 This opinion contains indications relating to the following items: 

l>1 

Box No. I Basis of the opinion 

Box No. II Priority 

Box No. III Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Box No. IV Lack of unity of invention 

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

Box No. VI Certain documents cited 

Box No. VII Certain defects in the international application 

Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1 bis(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, Adn: ISA/US Lee Young 
Commissioner for Patents 17 December 2020 
P.O. Box 1450, Alexandria, Virginia 22313-1450 PCT Help Desk i 
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: 

xi

ri 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)). 

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

2. r7 This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to 
this Authority under Rule 91 (Rule 43bis.1(b)). 

3. 7 With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been 
established on the basis of a sequence listing: 

a. El forming part of the international application as filed: 

7 in the form of an Annex C/ST.25 text file. 

7  on paper or in the form of an image file. 

b. 7 furnished together with the international application under PCT Rule 131er.1(a) for the purposes of international 
search only in the form of an Annex C/ST.25 text file. 

c. furnished subsequent to the international filing date for the purposes of international search only: 

7 in the form of an Annex C/ST.25 text file (Rule 13/er.1(a)). 

7  on paper or in the form of an image file (Rule 131er.1(b) and Administrative Instructions, Section 713). 

4. 7  In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required 
statements that the information in the subsequent or additional copies is identical to that forming part of the application as 

filed or does not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 
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Box No. V Reasoned statement under Rule 43 b is .1 (a)(1) with regard to novelty, inventive step and industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Claims 1-9, 11-15 YES 

Claims 10 NO 

Inventive step (IS) 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 Al to US Well 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 system 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 horsepower as claimed thereby ensuring the motor can drive the pumps with enough power 
to raise fluids 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, 6-9 and 13 lack an inventive step under PCT Article 33(3) as being obvious over US in view of CN 104196613 A to SJ 
Petroleum Machinery Co Ltd Simper: (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 pars [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 (pare [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 
wherein 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.I 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 specifically 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 itself 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 Al 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 Al 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 [01151) comprising quintuplex pump (306 - "pumps", fig. 3A; para [0115] - "quintuplex"). Accordingly, 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 [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. 

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 Al 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 electronic system (See fig. 8; pare [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 

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 "Tracking" is the process of inj ecting 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 fluid may comprise a liquid petroleum gas, linear gelled water, gelled water, gelled oil, 

slick water, slick oil, poly emulsion, foam/emulsion, liquid carbon dioxide (CO2), 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 

100011 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. 

100021 A system for pumping and pressurizing fracturing fluid, 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. 

100031 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. 

100041 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 

2 

LIBERTY EXHIBIT 1002, Page 209



WO 2018/044307 PCT/US2016/049777 

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 

100051 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. 

100061 FIG. 1 is a schematic diagram of an embodiment of a well site, where various 

embodiments may operate within. 

100071 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. 

100081 FIG. 3 is a schematic diagram an embodiment of a well site that includes two wellheads 

and two data vans. 

100091 FIG. 4A is a schematic diagram of an embodiment of the gas turbine generator 

transport. 

100101 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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100181 FIG. 8B is a schematic diagram of an embodiment of a blender transport that includes 

an electric blender. 

100191 FIG. 9A of an embodiment of a blender transport that includes an electric blender with 

enclosed mixer hoppers. 

100201 FIG. 9B of an embodiment of a blender transport that includes an electric blender with 

enclosed mixer hoppers. 

100211 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. 

100221 FIG. 11 is a flow chart of an embodiment of a method to provide a mobile source of 

electricity for fracturing operations. 

100231 FIG. 12 is a flow chart of an embodiment of a method to pump fracturing fluid into a 

wellhead. 

100241 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. 

100251 FIG. 14A is a schematic diagram of an embodiment of a drive line assembly that 

includes an engagement coupling located in an engagement position. 

100261 FIG. 14B is a schematic diagram of an embodiment of a drive line assembly that 

includes an engagement coupling located in a disengagement position. 

100271 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. 

100281 FIG. 15B is a schematic diagram of an embodiment of a hydraulic control bank located 

within an engagement panel. 

100291 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. 

4 

LIBERTY EXHIBIT 1002, Page 211



WO 2018/044307 PCT/US2016/049777 

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). 

[00371 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. 

100381 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 subsurface 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. 

100461 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. 

100471 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 

11 

LIBERTY EXHIBIT 1002, Page 218



WO 2018/044307 PCT/US2016/049777 

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. 

100521 Mobile Source of Electricity 

100531 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. 

100541 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. 

10058] 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. 5A and 5B. 

100591 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. 5A 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. 

100641 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. 

100691 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. 

100701 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. 

100711 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-producing 
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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. 

100721 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. 

100781 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 702A 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 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. 

100861 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. 

100871 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 1404A 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. 

100931 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. 

100941 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. 

10095] 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. 

100961 Blender Transport 

100971 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. 

100981 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. 

100991 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 PLC, 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 

29 

LIBERTY EXHIBIT 1002, Page 236



WO 2018/044307 PCT/US2016/049777 

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. 

1001001 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. 

1001011 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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1001021 Control Network System 

1001031 FIG. 10 is 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. 

1001041 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. 

1001051 At least one embodiment is disclosed and variations, 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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1 

DRILLING RIG POWER SUPPLY BUS MANAGEMENT 

FIELD OF THE INVENTION 

5 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 

10 

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 

15 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 (ICE) systems in compliance with new environmental regulations 

20 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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2 

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. 

5 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, 

10 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. 

15 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 efficient operating 

range. 

20 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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3 

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. 

5 

SUMMARY OF THE INVENTION 

Accordingly, one object of the present invention is to provide a rig mud pump drive that enables 

10 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. 

15 

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. 

20 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 

5 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, either in newly built or retrofitted rigs . 

10 

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, 

15 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 

20 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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5 

According to the aspect of the present invention, there 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 

5 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 engine, the electric 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 

to 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. 

15 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 

20 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 

5 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 herein, is contemplated within the 

scope of the present invention. 

10 

BRIEF DESCRIPTION OF THE DRAWINGS 

A preferred embodiment of the present invention is described below with reference to the 

accompanying drawings, in which: 

15 

Figure la is a simplified block diagram illustrating a drilling rig mud pump drive 

according to a preferred embodiment of the invention; 

Figures lb and lc are simplified block diagrams illustrating in a front view and a cross-

20 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 

5 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. 

lo 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 

15 in the practice or testing of the present invention, the preferred methods and materials are now 

described. 

Referring to Figures la to lc, a rig mud pump drive 100 according to a preferred embodiment of 

the invention is provided. Input power drive shaft 102 connected to an ICE such as. for example, 

20 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 

5 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 1 12 is not limited to 5 as illustrated, but 

may be varied between 1 and any number with a more substantial number of modulating electric 

10 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 electric motor or generators 112 are electrically connected to the electrical 

15 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 electric generator 106 and five modulating electric motor or generators 112 as 

20 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 off. 
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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 

5 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. 

I0 

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 device 20; rig power bus 18 (the rig power bus 18 being any electric power 

is 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. 

20 

Electric power transmission lines 222 connect the electric generator 106 and the modulating 

electric motor or generators 1 12 via control nodes 204 and 210 to the electric power storage 

SUBSTITUTE SHEET (RULE 26) 
LIBERTY EXHIBIT 1002, Page 271



WO 2018/213925 PCT/CA2018/050601 

10 

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 electric 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 

5 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 1 12 in dependence upon the 

power consumption of the mud pump ( sheave 12), the draw-works 14, and the rig power bus 18 

to such that the ICE 10 is operated within its efficient operating range. 

Figure 3 illustrates five modes of operation 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 

15 mode II, the electric generator 106, and the modulating electric motor or generators 1 12 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 Pl. In mode III, the system uses the 

ICE to produce only mechanical power to the pump, and the electric generator and modulating 

20 motor are used just for speed variation. In mode IV, the modulating electric motor or generators 

1 12 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 Pl. 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. 

5 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 

10 Regen' processes) and reduces the need for running additionally dedicated Genset 

engines onsite; 

Mode II: 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 

15 of `Force Regen' processes) and reduces the need for running additionally dedicated 

Genset engines onsite; 

Mode III: enabling maximum power transfer efficiency by utilizing mechanic power 

transfer from ICE to Pump directly; 

20 

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, 

5 

Mode IV: 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 

to 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 

15 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 construed as referring to elements, components, or steps in a non-

20 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. 

SUBSTITUTE SHEET (RULE 26) 
LIBERTY EXHIBIT 1002, Page 274



WO 2018/213925 PCT/CA2018/050601 

13 

We claim: 

5 

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 

10 b. a control communications network connected to the processor, the control 

15 

20 

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. 

5 

2. The power management system of Claim 1 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. 

l0 3. The power management system of claim 1 wherein the at 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. 

15 

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 

20 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 1 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 

10 

15 

6. An adaptively powered drilling rig or frac rig, comprising: 

a. at least one power-consuming component; 

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 

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: 

1. a generator set control node operatively connected to control the at 

least one electric power storage device, the electric generator set 

SUBSTITUTE SHEET (RULE 26) 
LIBERTY EXHIBIT 1002, Page 277



WO 2018/213925 PCT/CA2018/050601 

16 

and the at least one internal combustion engine; and 

5 

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; 

wherein 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 

10 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. 

15 

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 control node operatively connected to the mud pump, an electric motor 

or generator interposed between the internal combustion engine and the mud pump, and 

20 an electric power storage device. 

8. The adaptively powered rig of Claim 7 wherein the electric motor or generator comprises 
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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. 

5 

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-

l() works. 

10. A mud pump drive for use on a drilling rig or a frac rig comprising: 

15 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; 

20 

c. a mechanical 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 method for managing power supply on a drilling rig or frac rig, said method 

comprising: 

15 

20 

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 

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. 

5 

13. The method of Claim 12 wherein the equipment further comprises an electric power 

storage device connected to the network. 

10 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 

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. 

20 

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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5 

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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Abstract of CN104196613 (A) 

The invention provides a cooling device of a fracturing truck. A support of the integrated 
cooling device of the fracturing truck is connected with a connection base and a 
chassis crossbeam connection frame through a shock pad by means of a bolt, a control 
device and a lubrication oil tank provided with a lubrication oil temperature sensor are 
arranged below the chassis crossbeam connection frame, a fuel tank provided with a 
fuel temperature sensor is arranged at the lower portion a truck crossbeam, the upper 
front portion of the truck crossbeam is provided with a hydraulic oil tank provided with a 
hydraulic oil temperature sensor, an electrically-controlled volume adjustable hydraulic 
pump is arranged at the lower portion of the hydraulic oil tank, the electrically-controlled 
volume adjustable hydraulic pump is connected with an engine provided with a water 
temperature sensor, and the other side of the engine is provided with a transmission 
tank provided with a transmission tank oil temperature sensor, A horizontal heat sink is 
respectively provided with an engine water-cooling device, a power end cooling device, 
a hydraulic cooling device, a fuel cooling device and a transmission tank cooling 
device. According to the cooling device of the fracturing truck, a horizontal structure 
and a concentrated heat dissipation mode are adopted, a pipeline of a cooling system 
is arranged reasonably, and the requirements for the weight and installation space of 
vehicle-mounted fracturing equipment are met 

https://worldwide.espacenet.com/pubficationDe,tails/biblio?I=O&ND=38,acliacent=true&locae=en_EP&FT=D&date=20141210&CC=CN&NR=10419(361... 1/1 
LIBERTY EXHIBIT 1002, Page 307



Doc code: IDS PTO/SB/08a (02-18) 
Approved for use through 11/30/2020. OMB 0651-0031 Doc description: Information Disclosure Statement (IDS) Filed 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. 

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

Application Number 

Filing Date 

[6598014 

019-10-09 

First Named Inventor 

Art Unit 
pared OEHRING 

3746 

Examiner Name Christopher S. BOBISH 

Attorney Docket Number 047158.100048 

U.S.PATENTS l Remove 

Examiner 
Initial* 

Cite 
No 

Patent Number 
Kind 
Codel Issue Date 

Name of Patentee or Applicant 
of cited Document 

Pages,Columns,Lines where
Relevant Passages or Relevant 
Figures Appear 

1 9506333 B2 2016-11-29 Castillo et al. 

2 3878884 1975-04-22 Raleigh 

3 9062545 B2 2015-06-23 Roberts et al. 

4 5439066 1995-08-08 Gipson 

5 10221639 B2 2019-03-05 Romer et al. 

6 10408030 B2 2019-09-10 Dehring et al. 

7 10408031 B2 2019-09-10 Dehring et al. 

8 6985750 B1 2006-01-10 Vicknair et al. 

EFS Web 2.1.18 LIBERTY EXHIBIT 1002, Page 308



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

Application Number 16598014 

Filing Date 2019-10-09 

First Named Inventor Jared OEHRING 

Art Unit 3746 

Examiner Name Christopher S. BOBISH 

Attorney Docket Number 047158.100048 

9 10740730 B2 2020-08-11 Itamirano et al. 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner 
Initial* 

Cite No 
Publication 
Number 

Kind 
Code1

Publication 
Date 

Name of Patentee or Applicant 
of cited Document 

Pages,Columns,Lines where 
Relevant Passages or Relevant 
Figures Appear 

1 20160326853 Al 2016-11-10 Fred et al. 

2 20190249527 Al 2019-08-15 Kraynek 

3 20170082033 Al 2017-03-23 Wu et al. 

4 20170370639 Al 2017-12-28 Barden et al. 

5 20180312738 Al 2018-11-01 Rutsch et al. 

6 20180181830 Al 2018-06-28 Laharuka et al. 

7 20170212535 Al 2017-07-27 Shelman et al. 

8 20180298731 Al 2018-10-18 Bishop 

EFS Web 2.1.18 LIBERTY EXHIBIT 1002, Page 309



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

Application Number 16598014 

Filing Date 2019-10-09 

First Named Inventor Jared OEHRING 

Art Unit 3746 

Examiner Name Christopher S. BOBISH 

Attorney Docket Number 047158.100048 

9 20110110793 Al 2011-05-11 Leugemors et al. 

10 20190154020 Al 2019-05-23 Glass 

11 20080277120 Al 2008-11-13 Hickie 

12 20180090914 Al 2018-03-29 Johnson et al. 

13 20180259080 Al 2018-09-13 Dale et al. 

14 20180284817 Al 2018-10-04 Cook et al. 

15 20130284455 Al 2013-10-31 Kajaria et al. 

16 20180266217 Al 2018-09-18 Funkhauser et al. 

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

FOREIGN PATENT DOCUMENTS IRemovel 

Examiner 
Initial* 

Cite 
No 

Foreign Document 
Number3

Country 
Code2 j 

Kind 
Code4

Publication 
Date 

Name of Patentee or 
Applicant of cited 
Document 

Pages,Columns,Lines
where Relevant 
Passages or Relevant 
Figures Appear 

T5

1 2018044307 WO Al 2018-03-08 Evolution Well Services,
_LC 

EFS Web 2.1.18 LIBERTY EXHIBIT 1002, Page 310



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

Application Number 16598014 

Filing Date 2019-10-09 

First Named Inventor Jared OEHRING 

Art Unit 3746 

Examiner Name Christopher S. BOBISH 

Attorney Docket Number 047158.100048 

2 2018213925 NO Al 2018-11-29 Rouse Industries Inc. 

3 104196613 CN A 2014-12-10 SJ PETROLEUM 
MACHINERY CO LTD 

English-language 
abstract 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner 
Initials* 

Cite 
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. 

T5

1 N./orris et al., 62/526,869; Hydration-Blender Transport and Electric Power Distribution for Fracturing Operation; 28 
June 2018; USPTO; see entire document 

2 rinal Office Action mailed February 4, 2021 in US 16/597,014 

3 ntemational Search Report and Written Opinion mailed February 4, 2021 in PCT/US20/59834 

4 ntemational Search Report and Written Opinion mailed February 2, 2021 in PCT/US20/58906 

5 ntemational Search Report and Written Opinion mailed February 3, 2021 in PCT/US20/58899 

6 Von-Final Office Action mailed January 29, 2021 in US 16/564,185 

7 rinal Office Action mailed January 21, 2021 in US 16/458,696 

EFS Web 2.1.18 LIBERTY EXHIBIT 1002, Page 311



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

Application Number 16598014 

Filing Date 2019-10-09 

First Named Inventor Jared OEHRING 

Art Unit 3746 

Examiner Name Christopher S. BOBISH 

Attorney 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 I Add

EXAMINER SIGNATURE 

Examiner Signature I Date Considered I 

*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. 

I 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). 3 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 WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if 
English language translation is attached. 

EFS Web 2.1.18 LIBERTY EXHIBIT 1002, Page 312



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

Application Number 16598014 

Filing Date 2019-10-09 

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 
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 160506 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 

EFS Web 2.1.18 LIBERTY EXHIBIT 1002, Page 313



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 the Freedom of Information Act requires disclosure of these record s. 

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. 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. 

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

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

EFS Web 2.1.18 
LIBERTY EXHIBIT 1002, Page 314



PCT/US2020/059834 04.02.2021 

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 

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 
(day/month/year) 0 4 FEB ZOZ1 

Applicant's or agen reference 

047158.600089 
FOR FURTHER ACUION See paragraphs I and 4 below 

International application No. 

PCT/US 20/59834 

International filing date 
(aWmon ar) 10 Novernber 2020 (10:11.2020) 

plicaut U„S. WELL SERVICES, LLC 

The applicant is hereby notified that the international search report and the written opinion of the international Searching 
Authority have been established and arc 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 ihrong,h cPCT, or on paper to: 
The International Bureau of WIPO, 34, diem in des Colombettes, 121 1 Geneva 20, Switzerland 

For more detailed instructions, see the PCT Applicants Guide, International Phase, paragraphs 9.004 — 9.011. 

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

the protest together with the decision thereon has been transmitted to the International Bureau together with any request 

to forward the texts of both the protest and the decision thereon to the designated Offices. 

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

4. Reminders 

The applicant may submit comments on an informal basis on the written opinion of' the international Searching; Authority to 

the International Bureau. These comments will be made available to the public after international publication. The International 

Bureau will send a copy of such comments to all designated Offices unless an international preliminary examination report has 

been or is to be established. 

Shortly after the expiration of IS months from the priority date, the international application will he published by the 
International Bureau. I fthe 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.l 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 fi led 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 21) 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 E9 months. For details about the applicable time limits, Office 

by Office, sec www..vipo.inttpctien/texts/tire_1iniits.httnl  and the PCT rippl icon; s`  Guide, National Chapters. 

Within 22 months from the priority date, the applicant may request that a supplementary international search be carried out 

by a different International Searching Authority that offers this service (Rule 45,31s. I ). The procedure for requesting supplementary 

international search is described in the PCT Applicant s'  Guide, International Phase, paragraphs 8.006-8.032. 

Name and mailing address of the ISA/US 
Mai; Stop POT, Attn: (ONUS 
Commissioner for Patents 
P.O, Batt 1450, Alexandrla, Virgirae 22313-1400 

Facsimile No. 571-27:3-8300 

Form PC:VISA/220 (revised January 2020) 

Authorized officer 

Lee Young 

Telephone No. PCT Helpdesk: 571-272-4300 
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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) 

PP3 ic t's or agent's file reference 

047158.500069 

FOR FURTHER ACTION 

see Form PCT/1SA/220 as well as, where applicable, item 5 below. 

nernational app 

PCT/US 20/59834 

ion No. yiational filing date (daylenonthiyear) 

10 November 2020 (10.11.2020) 

(Earliest) Priority Date (day/rnonthear) 

18 November 2019 (19.11.2019) 

Applicant 
E.I.S. WELL SERVICES, 

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 inrumatinnal search report consists of a total if sheets. 

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

Basis of the report 

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

the international application in the language in which it was fi led. 

a translation of the international application into     which is the language of 

a translation furnished for the purposes of international search (Rules I2.3(a) arid 23.1(b)). 

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 43.6bis(a)). 

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

2. Certain claims were found unsearchable (sce Box No. II). 

1. Unity of invention is lacking (see Box No. Ill). 

4. Wit regard to the tide, 

  the text is apprtwed as submitted by the applicant. 

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 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 he published with the abstract: is Figure No.  1 

as suggested by the applicant. 

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

Li as selected by this Authority, because this figure better characterizes the invention. 

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

Form PCT/ISA/2 I 0 (first sheet) (July 2019) 
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PCPUS2020/059834 04.02.2021 

INTERNATIONAL SEARCH REPORT International application 

PCT/US 20/59834 

A. CLASSIFICATION OF SUBJECT MATTER 

[PC E21B 43/26 (2021.01) 

CPC - E21E 43/26 

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

B. FIELDS SEARCH F 

Minimum documentation searched (classification system followed by classification symbols) 

See Search History document 

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

tiee b:earen History docurnont 

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 RELEVA 

Category' Citation of document, with indication, where appropriate; of the relevant passages Relevant to claim No. 

Y 

A 

A 

A 

US 2014/0290768 Al (FTC International Services, LLC) 2 October 2014 (02,10.2014) Entire 
document especially pars [0025)-(0031) and figs. 1A-3 

US 201810298731 Al (MOB Oiitieid Solutions, L.L.C.) 18 October 2018 (18.10.2016) Entire 
document especially pars (0072]0083] and fig. 1 

US 2014/0277772 Al (Schlumberger Technology Corporation) 18 September 2014 
(18.09.2014) Entire document especially pars [0034]. [0048] and figs. 1-7 

US 2018/0259080 Al (Dale et al.) 13 September 2018 (13.09.2018) Entire document especially 
pare [0044]40045], 10074]-(0075] and fig. 1 

US 2018/0284817 Al (FMC Technologies, Inc.) 4 October 2018 (0410.2018) Entire document 
especially pare [0017], [0026]. [0029], [0031], (0043] and figs. 2-5 

US 2013/0284455 Al (GE Oil & Gas Pressure Control LP) 31 October 2013 (31.10.2013) Entire 
document 

US 2018/0266217 Al (Haliiburton Energy Services, Inc) 20 September 2018 (20.09.2018) 
Entire document 

US 2016/0102537 Al (Schlumberger Technology Corporation) 14 April 2016 (14.04.2016) 
Entire document 

1-16 

15 

5, 10 

6, r,9 

1-15 

1-1S 

1-15 

Further documents are listed in the continuation of Box C. See patent family annex. 

Special categories of cited documents: 
document defining the general state of the art which is not considered 
to be of particular relevance 
document cited by the applicant in the international 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, exhi hition or other means 

"P" document published prior to the international filing date but later than 
the priority date claimed 

c of the actual completion of the international scare 

4 January 2021 (04 01.2021) 

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

f mailing of the international search report 

0 4 FEB ND 
Name and mailing address of the ISA/US 

Mail Stop PCT. Attn: ISAIUS, Commissioner for Patents 
P.O. Box 1450, Alexandria, Virginia 22313-1450 

Facsimile No. 571-273-8300 

thorized fficer 
Lee Young 

Telephone No, PCT Helpdesk: 571-272-4300 

Form PCTIISA/2 l 0 (second sheet) (July 2019) 
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PCT/US2020/059834 04.02.2021 

PATENT COOPERATION TREATY 

From the 
INTERNATIONAL SEARCIliNG AUTHORITY 

TAYLOR P. EVANS 
HOGAN LOVELLS US LLP 
609 MAIN STREET, SUITE 4200 
HOUSTON, TX 77002 

PCT 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis, I) 

Date of mailing 
(dc(yhnonth/year) 0 4 FEB Z0Z1 

Applicant's or agent's file reference 

047158.500069 

International application No. 

PCT/US 20/59834 

L
FOR FURTHER ACTION 

See paragraph 2 below 

international filing date (clayinsmth(year) 

10 November 202.0 (10.11.2020) 

Priority date (clay/month/yew) 

18 November 2019 (18.11.2019) 

International Patent Classification (IPC) or both riati 

IPC - E21B 43/26 (2021.01) 

CPC - E2.1B 43/26 

classification and IPC • 

Applicant U.S. WELL SERVICES, LLC 

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

Li 

Box No. I 

Box No. II 

Box No. ill 

Basis of the opinion 

Priority 

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

Box No. IV Lack of unity of invention 

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

Box No. VI Certain documents cited 

Box No. VII Certain defects in the international application 

Box No. VIII Certain observations on the international application 

2. FURTH ER ACTION 

if a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
international Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.Ibis(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/iSaa/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 

Mai' Stop PCT, Ann: ISA/US 
Commissioner for Patents 
P.O. Box 1450, Aiexai ia. Virginia 22313-1,450 
facsimile No. 571-273-8300 

Date of completion of this opinion 

4 January 2021 (04.01.2021) 

Ant orized officer 

Lee Young 

POT Help Desk 
Telephone No. 57 1-272-4300 

Form PCT/1SA/237 (cover sheet) (revised Jai RUM y 21)19) 
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wRirrEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCTAJS 20/59834 

Box No. I Basis of this opinion 

I. With regard to the language, this opinion has been established on the basis of: 

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

ri a translation of the international application into  
Ehmished for the purposes of international search (Rules 12.3(a) and 23.1(b)). 

which is the language of a translation 

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

3. O With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been 

established on the basis of a sequence listing: 

a. ❑ forming part of the international application as filed: 

in the form of an Annex C/ST.25 text file. 

O on paper or in the form of an image file 

b. O furnished together with the international application under PCT Rule 13ter. l(a) for the purposes of international 

search only in the fOrm of an Annex C/ST.25 text file. 

c. furnished subsequent to the international filing date for the purposes of international search only: 

in the fonn of an Annex c/s.r.25 text file (Rule 13rer.I(a)). 

O on paper or in the form of an image file (Rule 13ter. l (b) and Administrative Instructions. Section 713). 

4. OIn addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required 

statements that the information in the subsequent or additional copies is identical to that forming part of the application as 

filed or does not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 
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Rex No, V Reasoned statement under Rule 43bis. 10)(i) with regard to novelty, inventive step and industrial applicability; 
citations and explanations sug3portiog such statement 

1, Statement 

Novelty (N) Claims 1-15 YES 

Claims None NO 

Inventive step (IS) Claims None  YES 

Claims 1-15 NO 

Industrial applicability (IA) Claims 1-lb YES 

Claims None NO 

2. Citations and explanations: 
Claims 1-3, 8 and 11-15 lack an inventive step under PCT Article 33(3) as being obvious over US 2014/0290788 Al to FTS International 
Services, LLC (hereinafter 'FTS') in view of US 2018/0298731 Al to MGB Oilfield Solutions, L.L.C. (hereinafter 'MG33') 

Regarding Claim 1, FTS teaches a hydraulic fracturing valve control system (See figs. 1A-3; pare [0025]) comprising: 
an electric powered, plunger hydraulic fracturing pump (102 - "pumps", fig. 1A; pare [0029] - powered by electric motor); 
a manifold (104 - "manifold", fig. 1A) coupled to the hydraulic fracturing pump (See fig. 1A: pare [0025], (0033)); 
a valve (105 - "isolation valves", fig., 1A) associated with the manifold (See fig. 1A; pare (0025)), the valve being operable to move 

between an open position, a closed position, and a plurality of intermediate positions (pare [00271, 10038]- "open", "closed", "intermediate 
position"; valves 108 are operable to move between the open position, the closed position and will move into a number of intermediate 
positions during a transition from open to closed); 
a valve actuator (122 - "actuation means", fig_ 15; pars [00261), coupled to the valve (See fig. 15), the valve actuator being an electric 
actuator [pare [0026J-[0027], [0030]; that is remotely controllable in response to one or more operational aspects of the hydraulic fracturing 
pump (pare [0025], [0031]; See fig. 1C); and 
a control interface (116 - "control panel", fig. 1C; pare [00311), the control interface forming at least a portion of a control system (114 -

"treater truck", fig. 1A, 1C), the cool ui interface being accessible from a location remote from the hydraulic fracturing pump and outside of 
a zone of pressure formed by the hydraulic fracturing pump during operation (See fig. 1A; para [0025], [0031]) but does not specifically 
teach wherein the hydraulic fracturing pump Is a multi-plunger hydraulic fracturing pump. 
Further, PIGS teaches a hydraulic fracturing valve control system (See fig. 1; pare [0072]-10073D comprising an electric powered, multi-
plunger hydraulic fracturing pump (12 - "frac pumps", fig. 1; "triplex or quirrtuplex pumps"; pare [0075] - "electric"), Accordingly, it would 
have been obvious to one of ordinary skill in the art to have the pump of FTS be a multi-plunger pump like that of MOB in order to increase 
the capacity of the pumps. 

Regarding Claim 2, the modified FTS teaches the hydraulic fracturing valve control system of claim 1, further comprising: an interconnect 
box (120 - "limit switch', fig. 15; pare [0027]) configured to receive a control signal from the control interface and to relay the control signal 
to the hydraulic fractuiiiig pump (intended use; the limit switch 120 is in communication with the pump 102 and truck 114 and is capable of 
relaying a signal in either direction). 

Regarding Claim 3, the modified FTS teaches the hydraulic fracturing valve control system of claim 2, wherein the interconnect box (120 -
"limit switch", fig. 15) is arranged at a data van or the manifold (See figs. 1A and 1C; switch 120 is at valve 108 which is at the manifold 
104), 

Regarding Claim 8, the modified FE'S teaches the hydraulic fracturing valve control system of claim 1, but does not specifically teach 
wherein operational power for the valve actuator is provided via the hydraulic fracturing pump. Further, DIGS leaches a hydraulic fracturing 
valve control system (See fig. 1; para [0072]-100731) wherein operation power for a valve actuator ;pare [0079] - "actuator") is provided via 
a hydraulic fracturing pump (pare [00791- actuator receives power from motor or pneumatic source affixed to valve 103 which is a part of 
frac pumps 105). Accordingly, it would have been obvious to one of ordinary skill in the art to have the power for the valve actuator to he 
provided from the hydraulic fracturing pump in order to reduce the complexity of the wellsite layout by reducing the number of cables. 

-°-nnntini:Pd in Supplemental Box-* 
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Regarding Claim 11, FTS teaches a hydraulic fracturing valve control system (See figs. 1A-3; pare [0025j) comprising: 
a plurality of electric powered, plunger hydraulic fracturing pumps (102 - "pumps", fig. 1A; para [0029] - powered by electric motor); 
a manifold (104 - "manifold", fig. 1A) coupled to the plurality of hydraulic fracturing pumps (See fig. 1A; pare [0025], (0033)); 
a plurality of valves (108 - "isolation valves", fig., 1A) associated with the manifold (See fig. 1A; pare [0025]), each valve of the plurality of 
valves being operable to move between an open position, a closed position, and a plurality of intermediate positions (pare (0027), (0038) -
"open" . "closed", "intermediate position"; valves 108 are operable to move between the open position, the closed position and will move 
into a number of intermediate positions during a transition from open to closed); 
a plurality of valve actuators (122 - "actuation means", fig. 18; pars [0025]), coupled to respective valves of the plurality of valves (See fig. 
18), each of the valve actuators being electric actuators (pars 10026140027], [0030]) configured to be remotely controllable in response to 
one or more operational aspects of at least one hydraulic fracturing pump of the plurality of hydraulic fracturing pumps (pare [0025], [0031] 
See fig. 1C); arid 
a control interface (115 - "control panel", fig. 1C; para 10U311), the control interface forming at least a portion of a control system (114 -

"treater truck", fig. 1A, 'IC), the control interface being accessible from a location remote from the plurality of hydraulic fracturing pumps 
and outside of a -zone of pressure formed by the plurality of hydraulic fracturing pumps during operation (See fig. 1A; pars (0025), [0031]) 
but does not specifically teach wherein the fracturing pu mps are multi-plunger pumps. 
Further, FAGS teaches a hydraulic fracturing valve control system (See fig. 1; pare 100721-10073D comprising an electric powered, multi-
plunger hydraulic fracturing pump (12 - "frac pumps", fig. 1; "triplex or quintuplex pumps". pare (0075] - "electric"). Accordingly, it would 
have been obvious to one of ordinary skill in the art to have the pump of FTS be a multi-plunger pump like that of IJIGEt in order to increase 
the capacity of the pumps. 

Regarding Claim 12, the modified FTS teaches the hydraulic fracturing valve control system of claim 11, and FTS further teaches wherein 
each hydraulic fracturing pump of the plurality of hydraulic fracturing pumps (102 - "pumps", fig. 1A) is associated with a single respective 
valve actuator of the plurality of valve actuators (See figs. 1A-8; see how each pump 102 has a valve 108 and each valve 108 has an 
actuator 122), the respective hydraulic fracturing pump relaying a control signal to me single respective valve actuator (See fig. 1A; para 
[0027]-(0029]). 

Regarding Claim 13, the modified FTS teaches the hydraulic fracturing valve control system of claim 11, and FTS further teaches wherein 
a first hydraulic fracturing pump of the plurality of hydraulic fracturing pumps (See fig. 1A; See pump 102 on lower right of figure) is 
coupled to the control interface via a first connection (See fig. 1A; see connection cord that extends from lower right pump 102, around 
wellhead 112 and connects to truck 114) and the first hydraulic fracturing pump of the plurality of hydraulic fracturing pumps (See fig. 'IA; 
See pump 102 on lower right of figure) is coupled to a first valve actuator (See figs. 1A-8; see top of lower right valve 108 that has 
actuating means 122 on top) of the plurality of valve actuators via a second connection (See fig. 2; see connection tube that connects 
lower right pump 102 to lower right valve 108 and thus to actuator 122), different from the first connection (See fig. 1A). 

Regarding Claim 14, the modified FTS teaches the hydraulic fracturing valve control system of claim 11, and FTS further teaches the 
system further comprising: an interconnect box (120 - "limit switch", fig. 18) configured to transmit a control signal from the control 
interface to at least one hydraulic fracturing pump of the plurality of hydraulic fracturing pumps (intended use; the limit switch 120 is in 
communication with the pump 102 arid truck 114 and is capable of relaying a signal in either direction), the interconnect box being 
positioned at the manifold (See figs, lA and 1C; switch 120 is at valve 108 which is at the manifold 104). 

Regarding Claim 15. the modified FTS teaches the hydraulic fracturing valve control system of claim 11, but does not specifically teach 
where operational power fur each valve actuator of the plurality of valve actuators is provided by a respective hydraulic fracturing pump of 
the plurality of hydraulic fracturing pumps. Further, tvIG8 teaches a hydraulic fracturing valve control system (See fig. 1; pare (0072:1-
(0073D wherein operation power for a valve actuator (para [0079] • "actuator") is provided via a hydraulic fracturing pump (para (0079] -
actuator receives power from motor or pneumatic source affixed to valve 103 which is a part of frac pumps 105). Accordingly, it would have 
been obvious to one of ordinary skill in the art to have the, power for each respective valve actuator to be provided from the respective 
hydraulic fracturing pump in order to reduce the complexity of the wensite layout by reducing the number of cables. 

Claim 4 lacks an inventive step under PCT Article 33(3) as being obvious over FTS in view of MG'S in view of US 201.410277772 Al to 
Schlumberger Technology Corporation (hereinafter 'Schlumberger') 

Regarding Claim 4. the modified FTS teaches the hydraulic fracturing valve control system of claim 2, but does not specifically teach 
wherein en Ethernet connection extends between the interconnect box and the hydraulic fracturing pump. Further, Schlumberger teaches 
a hydraulic fracturing valve control system (See figs. 1-7; pare [0034]) comprising a connection (108 - "communications device", fig. 7) 
extending between en interconnect box (pare (0048) - "switch") and a hydraulic fracturing pump (30 - "pumps", fig. 1); wherein the 
connection is an ethernet connection (pare (0048)). Accordingly, it would have been obvious to one of ordinary skill in the art to use the 
ethernet connection taught by Schlumberger on the valve control system of FTS in order to ensure there is no interference in the 
communieetioil between the valve and the control system. 

-*-Continued in next Supplemental Box-"-
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Claims 5 and 10 lack an inventive step under PCT Article 33(3) as being obvious over FTS in view of MGB in view of US 2018/0259080 A 
to Dale et al. (hereinafter 'Dale') 

Regarding Claim 5, the modified FTS teaches the hydraulic fracturing valve control system of claim 1, but does not specifically teach the 
system further comprising: an external power source. the external power source providing operational power to the valve actuator in 
response to a control signal from the control interface. Further, Dale teaches a hydraulic fracturing valve control system (See fig. 1; pars 
[0044)-[0045]) comprising an external power source (pare [0074]-[0075] - "batteries") providing operational power to a valve actuator (30 -
"valve actuation assembly", fig. 1) in response to a control signal from a control interface (40 - "control system", fig. 1; pars [0074]). 
Accordingly, it would have been obvious to one of ordinary skill in the art to use the external power source of Dale on the valve actuator of 
the modified FTS in order to provide backup power to the valves to allow closing in the event of main power loss. 

Regarding Claire 1U, the modrfred I- I S teaches the hydraulic fracturing valve control system of claim 1, but does not specifically teach the 
system further comprising: a battery backup electrically coupled to the valve actuator, the battery backup providing operational energy to 
the valve actuator. Further, Dale teaches a hydraulic fracturing valve control system (See fig. 1; pare (0044)400451) comprising an a 
battery backup (pars [0074]-100751- "batteries") electrically coupled to a valve actuator (30 - "valve actuation assembly", fig. 1) providing 
operational energy to the valve actuator (pars [0074]). Accordingly, it would have been obvious to one of ordinary skill in the art to use the 
external power source of Dale on the valve actuator of the modified FTS in order to provide backup power to the valves to allow closing in 
the event of main power loss. 

Claims 6, 7 and 9 lack an inventive step under PCT Article 33(3) as being obvious over FTS in view of MGB in view of US 2018/0284817 
Al to FMC Technologies, Inc. (hereinafter 'FMC') 

Regarding Claim 6, the modified FTS teaches the hydraulic fracturing valve control system of claim 1, but does not specifically teach the 
system further comprising: a valve control distribution box, arranged at the manifold, configured to receive control signals from the 
hydraulic fracturing pump, the valve control distribution box relaying the control signals to the valve actuator. Further, FMC leaches a 
hydraulic fracturing control valve system (See figs. 2-5; pars [0017], [0029]) comprising a valve control distribution box (204 - "auxiliary 
modular skid", fig. 2; pars [0026]; See fig. 5), arranged at a manifold (See fig. 2; arranged with the. rest of feat: manifold system 200), 
configured to receive control signals from a hydraulic fracturing pump (intended use: pare [003410038D, the valve control distribution box 
relaying the co.ntroi signals to a valve actuator (parrs [0031], [0043] - "actuators"). Accordingly, it would have been obvious to one of 
ordinary skill in the art to use the valve control distribution box as taught by F MC on the manifold of FTS in order to ensure the appropriate 
signal is distributed to the appropriate actuator of the valve control system. 

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: a manifold valve control system, the manifold vaive control system being communicatively coupled to the 
control 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 hydraulic fracturing control valve system (See figs. 2-5; pars [0017], [0029]) 
comprising a manifold valve control system (204 - "auxiliary modular skid", fig. 2; pars [0026]; See fig. 5), the manifold valve control system 
relaying the control signals to a valve actuator (pare [0031], 100431- "actuators"). Accordingly, it would have been obvious to one of 
ordinary skill in the art to use the manifold valve control system of FMC on the manifold taught by f TS such that If re manifold valve control 
system is coupled to the control interface and configured to receive control signals therefrom in order to allow an operator control over 
different portions of the manifold while staying safe outside the zone of pressure. 

Regarding Claim 9, the modified FTS teaches the hydraulic fracturing valve control system of claim 1, but does not specifically teach the 
system further comprising: a standalone manifold valve control interface, the standalone manifold valve control interface transmitting 
control signals to the valve actuator. Further, FMC teaches a hydraulic fracturing control valve system (See figs. 2-5; pars [0017]. [0029]) 
comprising a standalone manifold valve control interface (204 "auxiliary modular skid". fig. 2; para [0026]; See fig. 5; universal power and 
ufeitiai unit of fig. 5 and located on skid 204 of fig. 2 is capable of controlling the manifold by itself), the standalone manifold valve control 

, interface transmitting control signals to a valve actuator (pare [0031], [0043] - "actuators"). Accordingly, it would have been obvious to one 
of ordinary skill in the art to use the standalone manifold valve control system of FMC on the manifold taught by FTS in order to allow an 
operator to remotely control different portions of the manifold while staying safe outside the zone of pressure. 

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. 

Fenn '2 /1,SA/237 (Supplemental Box) (revised January 2019) 

LIBERTY EXHIBIT 1002, Page 322



PATENT COOPERATION TREATY 

From thi.':INTERNATiONAL SEARCHING AUTHORITY 

To: TAYLOR 
r2.

 .:VAN
NC:KAN LOVF:i  LS US LLP 
$CS MAIN SIRE:ET, SOiTE 41:200 
HOUSTON, TX 77002 

PCT 
NO  OF TR.ANSNIFITAL OF 

THE iNTERNAIIONAL SEARCH REPORT AND 
P  WRFNEN OPINION OF THE INTERNATIONAL 
SEARCHING A unioRay, oR. THE DECLARATION 

(per Ettlt 441) 

Dato of 4 D E C 2020 
App1ioust•ti or ;toot's filo rtkAtKtt 

0471.58.50006S 
FOR FURTHER ACTION Ste pa:months aol 4 below 

Imoottiot4 isfz!z.licatif3fi 14*. 

PC'? lllllllllllllllllllll 

loit:m$iiwt$1 tiing dart 
202t1 

A.pot,:ant 
U.S. v4T-1.t. SRPViCE.S. I.1.C 

. , Tim applicant is hereby notified th  the intortAM;thl uottb triwt anti wriott opittion thO IfAVOi:ti0M§ Searching 
A  osority halm hem esiabgshini and AM trilAS331itted herewith. 
Filing of areendamora awl statement ander Arereft 
The tHAimi milled, if he wisitea, rri eel  the ciaims althe intemmional appliemion (see Ride 46): 
Wheat The  ",•,^ limit for agog &Ira: SM*33433Rini: is 33;33112aily two mooths Me date of fitiikallii3;.4 Ortile itAttS113tiOttai 

sttich 

Roos.? to th^ intemarias}al f3ortett preftetraly dnough ttirT,. moo paper to: 
-Tile Beretta at•WiKI, :34, chentin dee Colotobittes, ₹ 2 ₹i Groove 20, tlwitaittiand 
(Facsimie No' +4i 22 33112 79) 

For more detailed £narreations, ate the PCTAppietwo intemat'N paragsapits 9.904 9.911. 

2. i The appricarit is hereby ritaitied Mat eni setietli mport wig kq: tSfiNkihtd $i3•4 Mai deolarreitor wider 

tt
 A3ti£.₹c 1( 2)(s) to EbR anti wrim c opitio of the lottreittional Searching Authatity are transtnitted bcrewi₹₹t. 

3.   h regard in any protest at aineit payment of (an} adGitionA₹ files}  undo:. Rule 49 2., the aststitotieir kt notified Mar: 
tt prmast together with the claim: titer= has beim tomstoided to Me haernagonai Button together with :my fefi£}rat 
fOrwarti the. texts of both the prom: and t I* thmisioa theme to rim designamd Offim. 

no dookion has betas malt yet on tht promsr, tht appiimair wig het ia..tifietti aii soon as a deotainn kt made. 

4. Reminders 
The anslettit may sahrate oil:no-Rests ems as 4g-or:nal bas₹s *A th  written opinion of Mt Intertiedionat Sear:flag Aathority 
the fermi:atm:II SAMAti. Ihese terearatms will bo made availah.le to the public Mier iatittamional pisniicrItiC$B. The fotentational 
ISttrestr t flit viol cony of snGb fi:1i22A2fifltS to At# i₹rSivt2Stetf Offict. at; imvetaiooti mItroiwiey mxwi ht 
bean esiab1iztlod. 
Sbmt₹y bk.: cxpirotioo of it mutts from Mt ₹3riority date, hi interne:14;mi applittatiais will be pablished by tho 

if the At.TttiOlOt IVithttS itt avoid ar iirietpotte plait:a:Mt:, a notice of withdtawai o the intematiottai annlication, 
or of ;.≥M tt}Mt ttOttil the ...ttzrtlatt imfote the •et.".tietitio of lit etelmical prepare'. Nee for irtmlustionai 
pt.:NM:Moo (at:Ma 90biS # and 9i.lbis 
W,fm. moritha  Jut pomity date, bot oat). ompeer fo• some. designmed Offittes, deermisd intmaatiottal peeriminaty 
*atm:Ma:ion most be hied if the amiittant wirlats to ix:smarm ehlt ontry iara t#Se aatioaril phase anal 30 at oath§ from the. ptioegy 
date (to amett Offices eivea leer): atherwitht,tim aimitearit mast, within 2t₹ m oaths from the pritiei date, pteforart Eho presertimd 
trots fed entry ₹ntt3 the eationai 1.t.23Si befOtt• tkle desigiwte1Officts. in fir ittt of other dZSignatmi :Aloes, the time arait o€ 
39 month) the ism) wi vpiy cwoo if  dt.smad n aiztl 19 :ov3:111i. F333 details the afTlicablt Mat f.lffioe 
by Office, at  www.wipei.bitipoVettgoatalince iimies.html awl the PC1'..41.yilienv Guide, NatiotW Chaprers. 
Wilde: 22 mootita &era the priority date, sire agspiirairt may rtg oast that a Sit*MASAkFstrey internstiostA st tmb bt rtiod obi 
by o diiihrebt lotemidamal StamItingAmitoriey the! offers this seivice (Ride 41ths. 3). The protedore thrmtpatslog soppietomMaty 
ititeerreeioetal semea ehtseithed 222 tho PC2..4tiptifotters Guide, loteromiemal Phase, ;maw 932.. 

Name and 222Ai₹}22,ij address of tho ISA/13S: 
bto tzc:o ft:: % Rte?:. itiAARt 

Sot 14S0, isiOx..Otitis?, VA :?..231Zi-.14?if.3 
Facsimile No. 71.273-4,-MO 

ran.. PC:rliS11•"q 20391 

..e.othorized officer 

BWine Ctplinhe.avex 

Teiephome Hshxiesk: 071-272-$ 33e? 

LIBERTY EXHIBIT 1002, Page 323



PATENT COOPERATION T.REATY 

PC"' 
IN  SEAR GI REPORT 

(PCT Ankle R and Rtales 43 and 44) 

Appli=:‘,$ (33' ti.gtiM'l 

C.:471%.StN.1W.I 

Intaisatissal applkatiss Ns. 

Pariti3202...V.ttinh0 

Applicant. 

WELL RERMil5i,1.1O 

R.IR REP:INF:14 ACTION 

see Porto KTSISAI220 wa aS, wham applieaMt, itain 5 halow. 

latersational iiiiiif, tiatc (cloyinionth!year) Ch.shrov.) P£335'fft

(XiXAtAf 23M fr."3 Onto:iv. 2;119 

This inteisstissalsesmb rtiss$1. has bees I:Impend by this InteinnLiorna Stwoltisit Anthothy and is saw:alined 'is this tpplitaini. 
to Aitiein I k A etvy is being transmitted to the Internationai BUM, 

This intematiozW sarth mpsrt consists of a fatal 

1 P. is also a(toatsp;thi l by a copy of each Of..r at document ssissit 2  tx,-

Basis at the re.tvi-t 

a. With stgaed to the langsagt, thtk intonntionai stan.-.11 was VarEied fit£ 

tho in:emotional appliestion ia the langnagc ii TYbieb Wil$ 

L x transishon of tha iotarnatinel qa:4:ectif:•ti into    wind: is the langnage of 

a translation fstaisim4 ka. the plirpstics sr intormisithal scison !II(s) ae3c 2:>.1(b)). 

b 'Mc intetytabonal search xeport is.,as bees establkthed taking fists atnxaii t. the rtethicstion 0f otwiii;.;§ • 2. i slANNTizi 
tUttAttiifi AnnsAsity tinder Rule SI ::T.tali.:43.6tits(e)). 

Wint tepid ::e any naticonde entiliir manic acid sc  disblased iii the inicreatinnal applibaiitia. sot 13sx "?k. i. 

2.   C.'cstaht wzre fsund saseascitable (s£L' Bax N. §1). 

3. El linity invension is tacking Oen. Zi.3>: NC3. 

4. ;,a wit titfl2£title, 

ihti W•A Si3b$Abltd by the appiic.thh. 

ti o :40R iia=i be= Vii*.:Ibli,faltd by tittS Ainhurity to read as follows: 
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000ttcoont oNinizt flit aroolai save Jt tho ott i$ not 000sitictini 
to tk of ptoticilito soloyssnlo 
doetnoont tilt agiskaot f^ flit 
corlior *oh:lotion pattot 4Atr tho intotoolann.4 

daze 
doom:cot whirls may throw denim on ps;4i;:.:: oninzi,$) 0: w₹rich 
is eito,4 estabiish thte of wtotitot at:Riot-, eF other 
speeist towoz Oss mIxtiftett) 
docuntontecthrortztoonoraithStIOSOFO,St,CX:.;;;.tOilotothortnoaat 
:loom:toot pabliskd prior to ti;s: intt thatiOR1 :ter also 
the f.,fifg'iN, data Ofhitned  s„, 

D;g,t o tits: 4t.thiot notopletion of the inter:lobo:tat stattth 

ry Nosiorober 202,3 

Ns,". stai kaaitiog atittoszi of ;Ix i;3ilos 
POT, AE;,,. ittAA.33, kt Patents 

P.tnt 1450, Aiothotitio. VA "-n"13-1450 
'actialik No. 571..273413th) 

i•orest Pei/ISA/210 tsootaltI mot) Itt.ty 4:119) 

Ratevont to delta No, 

1- 15 

1.15 

to tit4ttot annex. 

1" taw thaw:I:not oub3i&ho4 idiot the itttontationai filiog :We or otiozily 
dote aott not :o4...onitalt with tho bat taistrt to to,4,:tt$:.,:oto 
tho then; y iy Lot, tor ifIviliSt):1 

'X" at' pa:tit:Oar tote:I'm:v.:. the otsinte4 osonot 
&.on.slioktc.ihovot rac.annta Inot:o.sititrodto invoNo tovootivestg: 
witen life tkazinnoot is toko; aioot: 

"Y- 4ot:woe:a of postic.;stlat lei*vatooe; the 511 osonot 
consitieze4 in'A$tw: in:Nth:bit., ttop wNn: tins 4Na:too:a is 

coln5i.:Ad with osie othir othe; Attch tkit.,.....,ents, snot; coothination 
Ntiog air:iota to a po.tsoo stothal .e ur 

time:law nictebet ..ftitt mato ;N.-mot is 

Dien o muging of inn inimakiottai St:ftrah toport 

I4 DEC 2020 
A-tt, otizzi# offloot 

0.4.4.$0Ntaow 

PCT Hizlipcwsk: 571-272-4:WI 
-.---,--
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Nott-ristablitthment of opinion with rogin.d ₹C2 noveity, inventive step •see rierthitity 

r..etic of :laity of invzoiion 

Reasottsii stoterreint intrier thrths4airts.lisa)(i)with tegtott uoveity, ems: runs.: gapa; d ifidifaiTi ;t1 t.1.1... .tiatid4; 

GitaiiiIrZ arid rixplanations oupposing Stith statism= 

f;urtain documents city ti 

Ciirtiqa thiktsts n2 ₹he intarsiaiiiiiiA 

Cel•taiit ori 

FillafIF.11.AC.130N 

if a eittnand ier ixteinatiaaai Nelitniaary ens:Ilia:Won is siiatle,. opinion wig 1:4 coast:ix:1nd ii> ixt i2 twitiart 
intemattotial Pterimmaiy Examining A trthonty ("iPEA") attept th22₹ Sus aot apply where the. appris.w., tio Authority 
mixt than this one hi Ito t.W aar.1 Ii  has or:tilled the lotesostionai l'ittreso under Rule 66.'I bisth) that wriRifri 

0pir14;i:i..ii £rf. daS interairthathl Sortrehrog Authority will not he SG coin:tin:I. 

ff this opinion is, oa above; erfasitiertril tii tw a writteri offistion of the 1111.1.A., the sgvficostt iaotissf to submit of the fPliA 
a mitten reply together. where approptiate, with 3$3•Kai..ii33tai,, befom the expiratiosi mo-oNs iihia *limiting of Faal 
PCIYISAnio or be tfife the txpiiatititt o€ 22 --tarts from the priotity date, wititthont lets?. 
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WRITTEN OPINION (WIVE 
INTERNATIONAL SEARCHING AUTHORITY 

In:ems:it:nal apie.ation 
No........ 

KrtiliB2g20;053gtig 

Rea :sit:. I 1i&sis GI this *Won 

With tegerd to the langisegt. this ophiioo hat; Imen 0:tans:nag on the heals of. 

ve ntetnagoiliti appliestion the language Witid3 ?N:V: 

a translation of Wn inwnational application into  which is ₹he iangtiage cf a translation 

' itontsited for tne pi.oponts of it:hrs.:egotist (fsnles 12.:i(a) atitt 7.1.1:by?. 

'l aria :'pinion has ?Atm estahlishen talong (-ow twxonat the imetintation of otwietts isii?aske anhorind by or singtied to 
  this AathOrity WK4S Ri4k QZ.Wt 

--I With oigaril to any rittalsoti:le *kidif)r amino acid meiliteace diseiwxo: it: the interaatiorial application, this opinion has ;cen 

establistiert on the nests nt' a sequence listing? 

a 71 fortnirig part of the iiitemationX appileation igeg: 

it: the ixort: of an Annex  CiST.'iti text tile. 

;333 V3p,'!",: or in gm form of ari ifn;tge 

b. ftssnstits.j together with the Imre:aim:at a s.: „* ..stion nage: 13i.re.1(a) for the pneposcs intertie ,
searell only in the tom of MI CIS .i:3 tem Me. 

the in:ma:tonal Ming :Lett Wr the r „.pOSC5 O intcmatimal sinoch Q . 

LI in the :Wm of nn Annex CAT.2$ text file (lhile 131er.1(X)). 

cc r x. : fOini of an image hie (Rule Bter.1 07) arid A  -smini!istathe. Settion 7O). 

1 b.1 PA,14.k.ttzs ill OA: G:TSe th:31: C3:331 one version or enpy aR eequenee listing > as 1,3it'inT Med or fitraishwi, the rt•-•4i?,..c.i 

staterneoni that riie. hiforraxtisw in the staxmoilect or additionsi onnies is idextleal to that pest of gia applicatFm ss 

flied or does not go txl,tonti the appiittagon to, lintel, es sfippopos•c•-  wese finsiPs-.1 

S. AdilitiowO canimegls: 

Pony: PCTASAI237 (Lox No. t irevki:d S;$anary 2019) 
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WRITTEN OPINION 

TNTERNATIONAL SEAROHNG AUTHORITY 

latesssmawal applitetiaa No. 

PC•111.i32320i353383 

Ras Na. V Stasonad statrinent made£ Rate 4Zlitis,14:0) witit regard to novelty, inventive gap anti tatlitmrist spalicsbitity; 

titatians and attOans.tioris supporting sash ststatacat 

-NH 

Staten:tut 

Np (N) C.13i31$ , 12atilty  —  _ YES 

' cka tts 1 3,41, 13-15 .. NO 

it:vas:iv* sten (IS) f.:I ..ts 

— 

Z. 12 YES 

C.:isims 1, 3.11, 13-1S  NO 

ittdasitial applicability OA) Claims 1-16  YES 

Claims Ni.M NO 

I.. C;scssill$ ;ffid txplimations: 

Claims 1, 3-11, and la -18 lack rtosami :sonar ats;r As:it:S:1'33(2)as intim &Mei:teed by tivotatitat Witii tlatvioes, kto ;hamtoop„te ev,*.tif,,,m. 

Rooaraiiv staitat 1. Coattuaras aistiosas a ?its isaaitt Mastmlog S•v'£eans (sort FlO. 7a-?, cx.15;z5.mc;a-a-§: 
a siaspon atrettaa (traiim 7 2{i) iiswinp a Net ataa istoat arta 7.,n ;A ;5 &at haii)itt (eYli, ifYt. £ii} and 3 SW:42-0 a£G7 (Mat:Ilona 722; a₹ a 

d'.  i\ nt*..3i (sae PIG. 78). Ma last and szttond tierma tFlo. 7a) adia$5g f.33i $33:333 Csoo iliG. 78): 

i$$ i0Cti c• Pqs"m6. tFuAlsk r $,WmP €titaT PtirtVt= 702A to tin 702E} wiL'3 w> ,7i 4 nkOnWr of PikoVOM gxtw embPd ttmas mttli InIAKiP 

What tt4s.as of p,2itiilge£ SteifS PirS;474', ?XXII 33 .3ipkis pi.;33Z (i'.4731). 33:3Se341.  St 313 feet ataa (i, M..t. 7i.t), ass enzats powered Nolo Vil2A) 

soup:sad to a 3.:S:N Is*` -t*: ii)07:1)), Vi3 C.:*;i3i pii.4?;q (SW.Sie4 hetr.es NV* and PtWIOW by 3₹ i$iSS't '7.'M $. I$Xttria nla`br i.ha Peim. , i£N'Ri 

704 rsay be a daie anal>t alas:n:1 rtmto£ 0.1078)). also arnsivisl at tho ft : araa (AG. 'Nit); 

a wthattlii N3 3l  £3f:W: (‘...7; vatiiitiie itititaincy .4:mtm 0.11'D'a) ,A17.43. Nam:v.1d in ₹t23 writ el me (=03. 78) f.SX'stt*tt*d t* Ma at 

kiast ;tsar maittris motor ;am seam mama. 734 ?My L,* a deal at aiaetric molor €3374;2 dm Vit';',3 ;3)074)) tratotawl to stmaml at isms: a 

speed of i£2a tit airial NS* SiSX:tic n1333' vonn: im 
a tstetsim**r ("1-33 33333iN p3313 3343:3'333M 333 <XFSP.3 *y3'33:1 7i.iti :33y criff3.if:** :Ts** ex* i73.33 3.3.3M£:- driv33, :333033,,,,, i iir?6)), 

311Sx'Spe$ i3 liS*S3C4,33.1: area 3, K. 7• 3t, eta tansitsmar (l307.1a) peeitiomai welsh art artsiits4g* ;SM Fn. 73) with the W.I.) il.0374),), the 

seogionner goinsn otmlaname ni Mattesart ;tower Mr oriaratiras of Ma aiei:₹3iit anwarart piano (pumps n2A). 

Rat:imam ttiaan 3. Simi:aka; ilts,skistie ma ?iy2i£a`iiitt tras..^turinp syairssi :A siaen 1, Winn stemisin: 

a'. att Pikabal :.S.k.V FiG. ? t33 paamtaa= mo wxiaaara in asi se:avid ama (FIG. 73), the won": platform (FIG. 7e) premaIN acc=„5:- $• ta tisa 
SM".:333:3 ii'iC:. 7a). 

R3.c33iinc, t.S.Di31 4, lImatition tii3:4f.:*** VI* hy3:33N3 f?;.3333.31t4S:313 at dfikn 1, ftiraan ownaniskip: 

a it:vies:4 oystem (Other mho:time:its at the :idea statesit ttanspons 104 may £it3 as air sonditiattlin teats andior water otitiiIia,) n.t 34g3333 

ihS: :33/13:33:1;r* at Ma V8i)s tal)43I for the ansiumae (FIG. 78). Ma coolina ,wham (I3i.)43)) a\ii£Tl a liettid dettlirto SyS₹3322 a(i043i) 

31armaliy cotioied to at least onti di ₹32e2 V  311(714)) as; ate atinsestrair 0007i,2 

Pawilitr, sitent 5, Fivoimeas Masioses am nfiii£at33t2 asistutimi systsw of siatp; 4, i.iihamia ma iitleid ;mating systons t•° 4; inoliniaa water 

Mostar caoliop [004Zil) or fiyitts. 

Rt.:I.Iv-di:tilt thiro £``.. rieehin,.....m disoezoa :"la. !.:y.dtaiase ffsetia:., oystara at oaira 1, *10m,in. thtktkkiKtiSk: pfme*x1, ratiki-plun9er pump (702A) 

iS a $4.1...34.4*x istatits hiwini) WNW PhaNWS (31 one amMetatmitt, WY.I': at the pumps 70'2.-\ arm ?on may as qtentioiatt pumps Isesnar# an 

i a Singe ;$'33WSES3. O3;W 3:2333".S34.•:., f323' ii13k:de attar types ef sty'' punms, sissb as tOp.iax pump p:t Ye)). 

i 
Raaaidina ciaim 7, litmlutit.s: diat-.::.t.ssits the Mma.a.sic fmtbiriiio systatis at slaiml, tetiaraiii Ma Matins mantel, inual-paaapt s. :3 (707A) 

includas at tins::; fififS d S,̀ i.4.wK#£#:a f.3 11 Miattwea ;in one eintmxtettata, aasti at tho •-,,,,ips 702A atta Y 2eii may be otaitapiatt pumps 

Mims in art a singia aartsptst. Other amtaittinn,.-.a may istsluda othec tyi..wa i,:t phew atyle detrats„ 3qc.lh cc eviex pumps cOOISD. 

Repamang ;salsa 8, Eta.s.*kin distspaas the hydra: Sic Paisamm system, at isisiro 1, sstetRith ate isiaciet. xi,witsed., sada- pisatga pump t? 2:C2 

i33E33151**1* 33 e3 S iSiriIWS (#3 333 W3:33 333H3, WAS≥ of the  ,, u` 5\s 7024 real 7oz-a may Mr quistastax puan  fissatart ort a £a222

tal*t.N.Ii. Otil3rettibettlimants may itt titirt athar types at iitunpar sr,3* ptrix,x, such :3; ;it:4*x pumps itKinD. 

iovisettrir? siaim 3, tisoitition dim:ions the Ityarairatt itytat-,siop systam at slain: 1, eltarairt a iirat and tam. niO. 7i) apc.,)aita a a:.x(aza 
ead .faws Fici, 76) cad am misond cod (Fit. 73)inmairloo a ht&ca (intike untes. r003.0)) ea. 333p4e4 u.„ • p,-i,,T.,.. n-,,....ver (xi?ro F.F.,,73;ffir ?*4 

f05331). 

Fawning 3S3ffi 10. Evoatiort discloses, the hydtattliu itammittp system at halm 1, wimtein dm Matteis: artwarial, tottitiplantort pu:r2j,£ 

(732A) is a aimia pump tsaa 1, iG. *ia and a firs.; pimp alstme racial& or a romeads a saizest puree isintail associmad witit two quita3Pirat 

•••,,,,ps £smut: of ate pumps 702A arsI 732t3 may he ii3111110e,1t pumps: see ItX17:11). 

Form PC1715A/2.17 (Box No. V) (roviscri ittamity 2019) 
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Ont:NiOni ()FIRE 
mrsaNAsnONALSEAZIC.111-M? Aix MORZTY 

gatetaationai amlicatina NO. 

PC:17:33202041)1. 1i011 

  Bax 

1a case the space in *ay £i the preetaing, tmxes is ssat satileitat, 
Cantinuaim.: cr 

ReinatiiN Bairn 11, ii'vniation diKituesni Sydtank. tractaing Sp;8:8 (888 i,"*. 73), tusfsasizay. 
an eleoaia pawmal, ttasiti-pienpar pane (hen pampa 702A .and r02$), atassejaa as a atsppnrt at:vet:gm (aaii£3f T1th, the eiacift powta ad 
mula-plinkest was (hen pisaltm 762A aan 'M A} pee881e.i tri ;3; i8 88i 888 t <ttiic 81f8tV (ma rattaa tnpast 704 s=tayats 8 8188 She ete:T;f: 
InCAOr .4:1:17O; 
a vartabia teantianey thisa (VF:Ii)(variahia haonancy antata; M:Dv)Inir4)), atnevad ma atsponn atstnaaa (Me* 7 )$}, connatsan 
thn Mast ant aiaaaie mtAst MX) to contra! a wawa tha ai ices: ono eieeek motor (704 L C22Ci kiti) (n.14) ansitienad sasaaata Ppn 
ea,:stat powatad, onins•ssitaw satap (702A} and waaai ate antioetna (see mils- 7$3> and 

eanaPsnate fthe fradwirse,c ptietv peys.,xx :And ,:xrttsot vAtem 7;3.53 ran 07388:;88 ar naxa ;88.8tri8 drivaa, manekatnes f.,007S.b, 
atra:Vati on the sant,Pt 88‘•8twe cit$) condinaed to di88N88 fe.Wer the t7.47:8£78;88 at the aWaia psw4ved, matipitawr pump. clil2A), vie 

poem: be  mseived hall at it.na4 :78$ gata...taInt The prima mover 'AM may be athma e ieov vatiam :tow ₹he in 

pozAteoe of thtx:t 4 4141 i•iP and may mcaiva niaetitt pow*? laatotated Kan Ma 888:k1 stnace at eia&ia pawar1111176 at 
witage  than an apatetinil staaaJe ibe ais•ctitt ptswertal pump (7024 tito tr000tozeor poisD pwatoaee Malin oh. erg A13;88,
(nO, 
mxkmii3m,c3c.i;ot.tot: powenict, oigy4-.• :;702A) insOisaaa an odd ratmber pktvars (Other embodiments ntn iatiode °dna.
tyt.sg$ piunper etyie pews. wa: es tipiax fitlf$44 Ckeliii3;a* 4 4i 1.4`Ite kif;fiff;i8i8 tit W 7X17 X:. 

R;VsedinS) Ci;g8;1 13, Evoksra'm aisM•sses tha hydraoiS frat:₹1i21ng 8y88383 11, toniw tIontoristha; a work piattona ;sae 78) 
tih£ aranasom (FIG. 7$), thawed< 76) attaasim) accosts th tha egeit13338.4 (FiG, 78), :4418N88 tha wont pa/atnt 

7Ei'; is ptaa,:itswt at en pmater than tha tkie88kt fifiweteti, 211:ti81,1itet78 (NV9. 

R.VerdiN c8iin) 14, Evaiteion eiiscsmnIs ala irp-atneis trottoitv t;latsef$ nt tittOn 11, whert1ift ate aka•.:sic ;8;wert;x1, 8-88i8fielger rum 
(702A} is iitmptapiax ptaap hasitrl taneo pionpars (in one teneadimant, 08•1$ itt41 pumps 70.741: aria 7n2S: nay kt8 ;48881phit% ptstala 
hated en a ilt fa tratepart. Other 88.41Witherl:$ rney 0..22i :de 01883' iypee c# pisails:.)8£8:yie $.8:8188. E.,t$0.1 F.s triPieN ;83888i ii)4.:378)). 

N40e4j4f41:4 4tiktiPt 16, aittiossa the hydrwiie. fmttsiaitia aystent at :lath: 11, what£•'; 3 rirat iermth (en* iiQ. 7aloi ilia 33448.38 
S8V8;.et 7$) is :ass alas to eA,C.tlild (sea 11,i) ot a seensa nil peel et; g.-..turts (am Fia ?I?) assatzie. , will: Nvo 
tnatitataeX pthIVS (eath ot the pampa 'ZO2A and 7ttal inlay ha oointiatha ptsaps: sea .*AM)). 

Ciaima 2 and 12 matst ;xi:a:la Se, ,\ts PCT ArSic.ia Pageste the odor at f;fifiS :1:1; teach iairiy sat.st.satit: 

Reinkrdit1p Warn 2, tha pane i3fi n1 xaCa3ad,a;OvitioaSy n£ in :=tnnatit.ai, taw,  not Mach or Mit/ s:zsmast lira hydra:At: f;ZAC.:iN:N 

f4 ts' Iqr WMPA'aV: tl slide ;An aisafr..•an ill  inth tha first ama, tha St8i8 east pationa tan :Liven bent as tot;e:ma 
ansitins awl a atstsined posiann, wins'ain tea riaPvystl p,fi$A:4414% ,p;*18;.$ce a Wildc araa amnia :Oa Ma siessalc \•••PaNead; mota•aitiacmr 

he toiinwing pits' art is nnxie c :txxsti aoppon and I:2 iler ;Mik2e the reasons no daim ntaels ;ha aitreSa tet not 11CT Afikie 33 
R)-(3): 
Repardinp thsim 2, Evakasion dist1nses a saaantt S8k88;8‘e (trek8 T1.4 an akeasit polaana.t, ii`•:ii:{`a?ti£ls3a£ s.s.tav (twc PtifFI:e 7i12A 11£1£3 
n2a, a vaaatea (W11) &a:1.We aemamsy tidases (VP i)4a) P77411, atia a Statinfonass (The trasitainp pomp imiier poses:-
and cottin syetam 71)8 may contains naa e e ;ma ataclifk.; drives, vansksa.u f0071qT, tilt taiis ill expiinitty dite.iase tha hyatta.c 
feat:to:Mg spiam, ft.888.8 t8.84;;;;;814); a siOa fpx aiettorres int:vet:al i:na tint 1i;s: taati: vie a§da cat Pattana being :aim': tniN•man 
tere.tei ..ttua.ke e4 if aapirsytei pi18kdi, Veheteth the dei8f;y84 f$68.88.818;e1;81M a aic,sit ataa pon:s....;.‘at t#2C2 Otst.W. ptsmaad, 
maia.t.Satsaat pana. 

ifteraing (den 12, eas 738££3' 88. ct ;8880.4, thciWititteiiy at combinatinst; antis ant twit c ts;i:ty ;;W$7088 the ayszsmakt eacsaiN aystent 
daint 11, its thar can:Pi:sing: a slide 88k 8881;881;3?0)8:118t$1 the. 8i888i8 $.•••.:;;;;m.x$, ansiti-pinnpar ptanp beitv titivas ;83W4888 a ratrastad 
ansit‘wlaaa a stapiayad pnsitina, whemin dop:•ayall pasition povia% s•tak amain:Oa t1:a aiasble poweted, nuA•ai:Snlar 

The teioeel ottor to a annie e ot000t to ,sopixut eto farther ;18;1:18 ..... ...ins: S th8: nee₹a aet Hitt PCT Mitie 33 

i?‘naraMg Lair t2 12, Estaaaaa iliSC.k8;88 a sopport stmottaa (tmiite 711i), an eiatask: atavann1, an:W.O:4w pomp (two pampa ?02A and 
702W, a N.-.1:1abie fsagoancy eiPD)(sadaeia ftwasary drives NM:1'1)MM), 343-i 3 ,n3f,"-*PIW' f.1N1$ iti3C i3titi 2 fMf>fi i'47$§84  ems? 

f.er"'"'.4 S188f$8; 70lt fm y tranOsttpta nr mese eittona ₹8;,..8sicrenes itkitirr, hot taus a)Oidtty discire.a the Massa:tat 
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Sea.-ck.1 

k„sited Ciassification Search 
The Patent Analyst performact a lii•nited classification search within the following US, IPC, CPC, 
ECLA, or F-Term classification areas: 

CPC Class/Subclass(es): E21B 43/26; B01 F 15/00538; F04B 17103 (2020.08) 

IPC (8) Class/Subclass(es): E218 43/28; B01F 15/02; E21B 41/00; F04B 17/03 (2020.01) 

U.S. Class/Subciass(os): 166/358; 166/177.5; 166/305.1 

See Global Search Results. 

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

Questa! Orbit: https://www.orbit.com 
# Se;Nrch query 

(62910163 OR 17060647)/PN/AP/PR 

2 ( (WELL P SERVICES)/PA/OPA/PAH/OWRIREAS ) 

3 ( (WELL P SERVICES)IINIOINIINEWINV ) 

4 

5 

8 

13 

R. .s 

( ((LON P ROBINSON))/PAIOPA/PAR/OWRIREAS OR 
(OAR .ED P OEHRNG))(PNOR'VPAHIOWRIREAS OR 
  iAN r HINDER L. TER))/AIO PA./ P AHIOWRIREAS 

q
(tr.UMP'?) .ND ( ARiABLE W FREQUENCY W ̀ €3RIVE?) OR 

373 

0 

33 

654`7 

AND ((VARIABLE W FREQUENCY W DRIVE?) OR 
VFW AND RANS °WEI' 
((`U  AND ((VARV,BLE FREQUENCY W DRIVE?) OR 309 
VFW) AND (TRANC:PORMER?‘ ANn ePPAci-'iVnIAPiTX
((MULTi-PLUNGER ?) AND (NAMABLE W 
FREQUENCY W DR., E?) OR VFW) AND 
(TRANSFORMER?) AND (FRAC+ OR El..AC?)yryABiTX 
(PUMP?) AND ((VAR A:SLE W FREQUENCY W DRNE.:? OR 

VFW) AND (TRANSFORMER?) AND (FRAC+) AND (FIRST 
W AREA?))/111ASITX 
..CITBF NOSOURCE SS 9 1-2 

1271 

42 

((PUMP?) AND ((VARIABLE W FREQUENCY W DRIVE?) OR 
VFW?) AND (TRANSFORMER?) AND (FRAC+) AND ((FIRST 
OR PR N)ARY) W AREA?))/T  I/ABITX 
11 NOT 9 

((PUMP?) AND ((VARIABLE W FREQUENCY W DRIVE?) OR 
VFW?) AND gRANSFORMER?) AND (FRAC+) AND ((FIRST 
OR '\i';  .4" 

10 

1 

14 ( AND ((VARIABLE UENCY W DRIVE?) OR 
VFW?) AND  (TRANSFORMER?) AND (FRAC+))/IIIAB/TX 

310 
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15 

16 

((PUMP?) AND ((VARIABLE W FREQUENCY W DRIVE?) OR F 2d3 
VFW?) AND (TRANSFORMER?) AND (FRAC+))1MIABITX 
AND PD <,,, 2019-10-02 .,     

PUMP?) AND (NAMABLE W FREQUENCY W DRIVE?) OR 62 
VFW?) AND (TRANSFORMER?) AND (FRAC+) AND 
SUDEVTIIARrrx 

17 (PUMP?) AND ((VARIABLE W FREQUENCY W DRIVE?) OR 
VFW?) AND (TRANSFORMER?) AND (FRAC+) AND (SLIDE 

18 

19 

20 

21 

22 

(PM ?) AND (NAMABLE W FREQUENCY W DRIVE?) OR 
VFW?) AND (TRANSFORMER?) AND (FRAC+) AND 

.LIDE+ S FINTPORM?)),TVABITX 
((PUMP?) AND ((VARIA(KE UENCY W DRIVE?) OR 
VFW?) AND (TRANSFORMER?) AND (FRAC+) AND (WORK 
W pLATFORMWTISABITX 
((PUMP?) AND  (NAMABLE W FREQUENCY W DRIVE?) OR 
VFW?) AND ( FANS1:ORME:R?) AND (FRAC+) AND 
(COOUNG ',Ai SYS '''‘Brrx 

LEK vy , . 'ARIAKE W 
FREQUENCY W DR NE? OR VEW?) AND 
TRANSFORMER?) AND'4 FP 4' r'+" BiTX.. .. 

AND (FRAC+) AND (SID E+ S 
P"  PRA 

79 

2294 

23 ,C+) AND (SU DE W OUT W 
Pi„AT 

24 ' v'4 '7 '120255734 OR US012026.5:734 OR 
;;0l.' 60258267 OR U S20140096974 

OR US0140090974)/PN/AP/PR 
2 (166305100),PCL 

26 (166177500)IPCL 

1953 

259 

(168358000)/PCL 263 

28 (E21B-043/26)/CPC 7148 

29 (E21B-043/26)/IPC 12173 

30 I (E21B-043/26 OR F046-017/03 OR i30', F-015/00/538)/CPC 11981 

27 

31 (S01F-015/02 OR E21B-041i00 OR E21 B-043126 OR F04B-
017/03)/IPC 

Goof& Patents; https:filpents oork, conl 
Searc:b queay 

"support structure* pump "variabIe frequency drive" 
transformer "first area" "second area" 

77614 

Results 

4 
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Computer Accessed Text Databases Searched 
The Patent Analyst searched the following computer accessed text databases: 

Google •zsznps://wwve.gcctccocif 
# 1 Search gum 

"support structure" pump "varlz.?;ble frequency drive" 
  transformer "first area" "second area" 

Date search was completed: 23 November 2020 

TT /DIJ 

Results 

2.57 
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PCT/US2020/058899 03.02.2021 

PATENT COOPERATION TREATY 

Front the INTERNATIONAL SEARCHING AUTHORITY 

To: 
TAYLOR P. EVANS 
HOGAN LOVELLS US 1-LP 
609 MAIN STREET, SUITE 4200 
HOUSTON, TX 77002 

PCT 

NOTIFICATION OF TRANSMITTAL OF 

THE INTERNATIONAL SEARCH REPORT AND 

THE WRI n EN OPINION OF THE INTERNATIONAL 
SEARCHING AUTHORITY, OR THE DECLARNTION 

(PCT Rule 44.1) 

Date of mailing 
(day/rnarrilv5ere) 03 FEB 2021 

Applicant's or agent's fi le reference 

047158.500067 
FOR FURTHER ACTION See paragraphs 1 and 4 below 

International application No. International tiling date 
(ikijhnon#6,ear) 04 November 2020 (04.11,2020) PC-PUS 20/58899 

Applicant I.J.S. WELL SERVICES, LLC 

LEI The applicant is hereby notified that the international search report and the written opinion of the International Searching 
Authority have been established and are transmitted herewith. 

Filing of amendments and statement under Article 19: 
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46): 

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

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

For more detailed instructions, see the FCT Applicant's Guide, International Phase, paragraphs 9.004 — 9.011. 

'he 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. 

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

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

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

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 in be established. 

Shortly after the expiration of 18 months from the priority date, the international application will be published by the 
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application, 
or of the priority claim, must reach the international Bureau before the completion of the technical preparations for international 
publication (Rules 90his.1 and 90b1s.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 fi led within 19 months. For details about the applicable time limits, Office 
by Office, see www.wipo.int/pet/enitextsitime_limits.hbril and the PCI Applicants Guide, National Chapters. 

Within 22 months from the priority date, the applicant may request that a supplementary international search be carried out 
by a different International Searching Authority that offers this service (Rule 45bis.1). The procedure for requesting supplementary 
international search is described in the PCT Applicant's Guide, International Phase: paragraphs 8,006-8.032. 

Name and mailing address offhe ISA/US 
Mail Stop PC-1, Ann: ISA/US 
Commissioner for Patents 
P.O. Box 1450, Alexandria, Virginia 22313-1450 
Facsimile No. 571-273-8300 

Authorized officer 

Lee Young 

Telephone o. PCT pdesk: 571-272-4300 

Form PCTIISA/220 (revised January 2020) 
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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 

047158.500067 

FOR FURTHER ACTION 

see Form PCT/ISA/220 as well as, where applicable, item S below. 

International application No. 

PCT/US 20/59899 

International filing date (day/month6var) 

04 November 2020 (04.11.2020) 

(Earliest) Priority Date (day/month/year) 

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. 

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

t. Basis of the report 

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

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

El 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. 1:1 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)). 

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

2. O Certain claims were found unsearchable (see Box No II). 

3. n Unity of invention is lacking (see Box No. III). 

4 With regard to the title, 

ER the text is approved as submitted by the applicant. 

C:1 the text has been established by this Authority to read as follows: 

S. With regard to the abstract, 

Eg the text is approved as submitted by the applicant. 

D the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant may, 
within one month from the date (limiting 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.  1 

as suggested by the applicant. 

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

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

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

Form PCT/ISA/210 (first sheet) (July 2019) 
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INTERNATIONAL SEARCH REPORT International application No. 

PCTIUS 20/58899 

A, CLASSIFICATION OF SUBJECT MATTER 

1PC - E21B 43/26 (2020.01) 

CPC - E21B 43/2607, E21B 43/26, H02J 3/007 

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

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

See Search History document 

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

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 

C. DOCUMENTS CONSIDERED TO BE. RELEVANT 

Category'" Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

A 

A 

A 

A 

US 2019/0245348 Al (U.S. Well Services, Inc.) 08 August 2019 (08.08.2019) Entire document 
especially pare 1004alit.a.tb /1 arid fig. 1 

US 2010/00389O7 Al (Hunt el ei,) 18 February 2010 (18,02.2010) Entire document especially 
pare [0025]-[0028], (0060)-;0068] arid figs. 1 and 13 

WO 2018/213925 Al (Rouse Industries Inc.) 29 November 2.018 (29.11.2018) Entire document 

US 2016/0177675 Al (Evolution Weil Services, LL-C) 23 June 2016 (23.08.2018) Entire 
document 

US 2016/0298731 Al (MGB Oilfield Solutions, L.L.C.) 18 October 2018 (18.10.2018) Entire 
document 

1.15 

1-15 

1-15 

1-15 

1-15 

Further documents are listed in the continuation of Brix C. Sec. patent family annex. 

Speciai categories of cited documents: "T" later document published after the international filing date orpriority 

"A" document defining the general state of the art which isnot considered date and not in conflict with the application but cited to understand 
to be of particular relevance the princi ple 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 step 

filing date when the document is taken alone 

.. document which may throw doubts on priority claims) or which "Y" document of particular relevance; the claimed invention cannot 
is cited to establish the publication date of another citation or other he considered to involve an inventive step when the document is 
special reason (as specified) combined with one or more other such documents, such combination 

"O" document referring loan oral disclosure, use, exhibition °corker means being otivions to a person skilled in die al i 

P" document published prior to die international filing date but later than "&" document member or the same patent family 
the priority date claimed 

Date of the actual completion of the international search 

22 December 2020 

Date of mailing of the international search report 

03 FEB 2011 

Name and mailing address of the !SA/US 
Mail Stop POT, Attn: ISNUS, Commissioner for Patents 
P.O. Box 1450, Alexandria, Virginia 22313-1450 

Facsimile No. 571-273-8300 

,Authorized officer 

Lee Young 

Telephone No. PCT Helpdesk: 571-272-4300 

Form PCT/ISA/210 (second sheet) (July 2019) 
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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 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.i) 

Date of mailing 
Oiny/montiv'year) 03 FEB 2021 

Applicant's or agent's tile reference 

047158.500067 

FOR FURTHER ACTION 

See paragraph 2 below 

International application No. 

PCT/US 20/58899 

International filing date de.,y/trroriikt.var) 

04 November 2020 (04.11.2020) 

Priority date (day/monthlyear) 

04 November 2019 (04.11.2019) 

Int€nNtiotiitl PpWit clag,ification (iPc) or both national classification and IPC 

IPC a E21B 43/26 (2020.01) 

CPC - E21B 43/2607, E218 43/26, I-102J 3/007 

Applicant U.S. WELL SERVICES, LLC 

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

D 

Box No, I 

Box No. 11 

Box No. III 

Box No. IV 

Box No. V 

Box N4. VI 

Box No. VII 

Box No. VIII 

Basis of the opinion 

Priority 

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

Lack Or unity u? ittvetiliott 

Reasoned statement under Rule 43b/s. l(a)(i) with regard to novelty, inventive step and industrial applicability; 
citations and explanations supporting such statement 

CcrtRin .cincnmentr rewf 

Certain defeat,: in the ifilernainnini applieation 

Certain observations on the international application 

FURTHER ACTION 

if a demand liar international preliminary examination is made, this opinion will be considered to he a written opinion of the 
International Preliminary Examining Authority (`iPEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the IPEA and the chosen 'PEA has notified the International Bureau under Rule 66. Ibis(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 !PEA, 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 
FCT/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 
Mail Stop PCT, Attu: ISAIUS 
Commissioner for Patents 
P.O. 33ox 1450, Alexandria, Virginia 22313-1450 

Facsimile No. 571-273-8300 

Date of completion of this opinion 

22 December 2020 

run PCT/ISA/237 (cover sheet) (revised January 2019) 

Authorized officer 

Lee Young 

PCT Help Desk 
Telephone No. 571-272-4300 
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WRITTEN OPINION OF THE 
INTERNATIONAL. SEARCHING AUTHORITY 

International application No 

PCT/US 20/58899 

Box No. I Basis of this opinion 

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

2. 

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)). 

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 43b/s. l(b)). 

3. 
❑ 

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

a. forming part of the international application as filed: 

❑ 
m the fOrm clan Annex C/ST.25 text file. 

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 

c. ❑ furnished subsequent to the international filing date for the purposes of international search only: 

❑ in the form of an Annex C/ST.25 text file (Rule 13ter. Ifs)). 

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

4. 
❑ 

In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required 
statements that the information in the subsequent or additional copies is identical to that loaning 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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International application No. 

PCT/US 20/53899 

Hex No. V Reasoned statement under Rule 4.3bis.1(a)(0 with regard to novelty, inventive step and industrial applicability; 
citations end expiaeations supporting such statemeet 

I. Statement 

Novelty (N) Claims 1-15 YES 

Claims None  NO 

Inventive step (IS) Claims 1-15 YES 

Claims None NO 

Industrial applicability (IA) Claims 1.15 YES 

Claims None NO 

2. Citations and explanations: 
Claims 1-15 meet the criteria set forth under PET Article 33(2)-(3) because, as will be shown, the prior art does not teach, nor does it fairly 
suyyeet, the elelered 

The prior art is exemplified by (1) US 2019/0245348 Al to U.S. Weil Services, Inc_ (hereinafter 'US') and (2) US 2010/0038907 Al to Hunt 
et al. (hereinafter 'Hunt') 

(1) US tooutiec a fracturing cystem (See fig, 1; pare [0043]), cornprieirey 
a generator (104A-E - "generators", fig. 1) having a specific set point (pars (0047] - the ideal output power for the generator 104A-E is the 
set point); 
a microgrid (See fig. 1; see components between generators 104A-E and pump 112 including switch gears 106A-C and breakers 122A-B) 
comprising: 
a fi rst circuit breaker (122A - "breaker', fig. 1); and 
a second circuit breaker (122B - "breaker", fig. 1), wherein the fi rst and second circuit breakers are connected to a common bus for load 
sharing (pare (0047] - "Switch gear tie breakers 122A, 122B allow the switch gear to act as a single bus"); and 
one or more fracturing system components (1212 - "pumps", fig. 1) configured to receive power from the rnicrogrid (See fig. 1; pars )0044(-
(00451), 

(2) Hunt teaches ;a system (See figs. 1 and 13; para [0025), [0060)), comprising. 
a generator (1315 - "generator", fig, 13) having a specific set point (pare [0061] - the ideal output power for the generator 1315 is the set 
point); 
a power storage system (para [00271-40028] - "excess power is stored using energy storage devices including, for example, flywheel, 
hydroelectric, and geothermal energy storage devices. Other energy storage devices include battery banks, superconducting magnetic 
energy storage, etc.") comprising a chargeable power storage device (pare [002.8] - "flywheels, battery banks etc.); 
a microgrid comprising (See fig. 13; pare (00601): 
a first circuit breaker (1336 - "circuit breakers", fig. 13), wherein the generator provides power to the microgrid via the first circuit breaker 
(See fig. 13; para [0067)4006.81); and 
a second circuit breaker (1336 - "circuit breakers", fig. 13; See fig. 13; breakers 1336 includes at least three circuit breakers 1335), 
wherein the power storage system is electrically coupled to the second circuit breaker (See fig. 13) to controllably supply power to or 
receive power from the microgrid via the second circuit breaker, wherein the first and second circuit breakers are connected to a common 
bus for load sharing (1340 - "generator power bus", fig. 13); and 
one or more system components (1380 - "local load", fig. 13; 190 - locai load", fig. 1) configured to receive power from the microgrid (perry 
[0027]. [0062]), 

-*-Continued in Supplemental Box-'-

Form Pt:VISA/237 (Box No, V) (revised January 2010) 
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nternational application No. 

PCTILIS 20156899 

Supplemental Box 

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

-r-Supplementai Box - Box V.2 - Citations and Explanations 

Regarding Claim 1, US teaches a fracturing system (See fig. 1; pare [0043D, comprising: 
a generator (104A-E - "generators", fig. 1) having a specific set point (para (0047] - the ideal output power for the generator 104A-E is the 
set point); 
a microgrid (See fig. 1; see components between generators 104A-E. and porno 112 including switch gears 108A-C and breakers 122A-B) 
comprising: 
a first circuit breaker (122A - "breaker", fig. 1); and 
a second circuit breaker (1228 - "breaker", fig. 1), wherein are first and second circuit breakers are connected to a common bus for load 
sharing (pare [0047] - "Switch gear fie breakers 122A, 1228 allow the switch gear to act as a single bus"); and 
one or more fracturing system components (1212 - "pumps", fig. 1) configured to receive power from the microgrid (See fig. 1; pare (00441-
[0045D, but does not specifically teach wherein the system comprises a power storage system comprising a chargeable power storage 
device; wherein the generator provides power to the microgrid via the first circuit breaker; wherein the power storage system is electrically 
coupled to the second circuit breaker to controllably supply power to or receive power from the microgrid via the second circuit breaker; 
and 
wherein the power storage system charges when the first and second circuit breakers are both closed, and the power storage system 
stops charging when the one or more fracturing system components requires power, and the power storage system discharges power to 
the microgrid when a load requirement of the one or more fracturing system components is above the set point. 
Further, Hunt teacher.; a system (See figs. 1 and 13; pare [0025], (0060]), comprising: 
a generator (1315 - "generator", fig. 13) having a specific set point (pars [0061] - the ideal output power for the generator 1315 is the set 
point); 
a power storage system (para [0027140028] - "excess power is stored using energy storage devices including, for example, flywheel, 
hydroelectric, and geothermal energy storage devices. Other energy storage devices include battery banks, superconducting magnetic 
energy storage, etc.") comprising a chargeable power storage device (para [0028] - "flywheels, battery banks etc.): 
a microgrid comprising (See lig. 13; pars [UribUtt: 
a first circuit breaker (1336 - "circuit breakers", fig. 13), wherein the generator provides power to the microgrid via the first circuit breaker 
(See fig. 13; pars [0067)400661); and 
a second circuit breaker (1336 - "circuit breakers". fig. 13: See fig. 13; breakers 1336 includes at least three circuit breakers 1336), wherein 
the power storage system is electrically coupled to the second circuit breaker (See fig. 13) to controllably supply power to or receive power 
from the microgrid via the second circuit breaker, wherein the first and second circuit breakers are connected to a common bus for load 
sharing (1340 - "generator power bus", fig. 13); and 
one or more system components (1380 - "local load", fig. 13; 190 - local load", fig. 1) configured to receive power from the microgrid (para 
[0027], [0062]). 
However, any combination of the above references fails to teach wherein the power storage system is electrically coupled to the second 
circuit breaker to controllably supply power to or receive power from the microgrid via the second circuit breaker; and wherein the power 
storage system charges when the first and second circuit breakers are both closed, and the power storage system stops charging when 
the one or more fracturing system components requires power, and the power storage system discharges power to the microgrid when a 
load requirement of the one or more fracturing system components is above the set point. Further, the system of Hunt is not a fracturing 
system, and thus would not be analogous to the fracturing system of US for a combination that would meet the requirements. Accordingly, 
the prior art does not teach or fairly suggest individually or in combination the fracturing system as claimed. 

Regarding Claims 2-7, the prior art does not specifically teach or fairly suggest individually or in combination the fracturing systems as 
claimed since they are dependent on claim 1. 

-'-Continued in next Supplemental Box-"-
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Regarding Claim 8, US teaches a fracturing system (See fig. 1; pare ;00 43)), comprising: 
a generator (10-"•A-E - "generators", fig. 1) set at a specific set point (pare [0047] - the ideal output power for the generator 104A-E is the 
set point); 
a microgrid (Sea fig. 1; see components between generators 104A-E and pump 112 including switch gears 108A-C); 
one or more fracturing system components (1212 - "pumps", fig. 1) configured to receive power from the microgrid (See fig. 1; pare [0044)-
[00451); 
an incoming breaker (122A - "breaker", fig. 1); and 
an outgoing breaker (122B - "breaker", fig. 1), but does not specifically teach the system comprising a power storage system comprising a 
chargeable power storage device, wherein the power storage system receives power from the generator; wherein the microgrid is 
configured to receive power from the power storage system; wherein the incoming breaker is coupled between the generator end the 
chargeable power storage device; wherein the outgoing breaker is between the chargeable power storage device and the microgrid; 
wherein miring conditions in which the one or more fracturing 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 above the set point, the one or more 
fracturing system components are powered by both the generator and the power storage system. 
Further, Hunt teaches a system (See figs. 1 and 13; pare [0025], [0060]), comprising: 
a generator (1315 - "generator", fig. 13) set at a specific set point (pare [0061] - the ideal output power for the generator 1315 is the set 
point); 
a power storage system [pare (00271400281- "excess power is stored using energy storage devices including, for example, flywheel, 
hydroelectric, and geothermal energy storage devices Other energy storage devices include battery banks, superconducting magnetic 
energy storage, etc.") comprising a chargeable power storage device (pare [0028]- "flywheels, battery banks etc.), wherein the power 
storage system receives power from the generator (pars [0027]-[0028]); 
a rnicrogrid (See fig. 13; pare (00601) configured to receive power from the power storage system (pars [00271-[0026)); 
one or more system components (1380 - "local load", fig. 13; 190 - local load", fig. 1) configured to receive power from the microgrid (pare 
[0027], ;00621); 
an incoming breaker (1336 - "circuit breakers", fig. 13); and 
an outgoing breaker (1336 - "circuit breakers", fig. 13; See fig. 13; breakers 1336 includes at least three circuit breakers 1336), 
wherein during conditions in which the one or more system components require a load below the set point, the power storage system is 
charged by the generator (pare [0027)400281e and 
wherein during conditions in which the one or more system components require a load above the set point. the one or more system 
components are powered by both the generator and the power storage system (pars [0027]-(00281) but does not specifically teach wherein 
wherein the incoming breaker is coupled between the generator and the chargeable power storage device; wherein the outgoing breaker is 
between the chargeable power storage device arid the microgrid. Further, the system of Hunt is not a fracturing system, and thus would 
not be analogous to the fracturing system of US for a combination that would meet the requirements. Accordingly, the prior art does riot 
teach or fairly suggest individually or in combination me fracturing system as daintud. 

Regarding Claims 9-14, the prior art does not specifically teach or fairly suggest individually or in combination the fracturing systems as 
claimed since they are dependent on claim 8. 

Regarding Claim 15, US teaches a method of powering a fracturing system (See fig. 1; pars [0043]), comprising: 
supplying power to one or more components (1212 - "pumps", fig. 1) of the fracturing system frcm a generator (104A-E - "generators", fig. 
1); but does not specifically teach wherein the method comprises 
charging a power storage system from the generator during one or more conditions in which the load requirement of the one or more 
components of the fracturing system is below the set point of the generator; and 
supplying power to the one or more components of the fracturing system from both the generatcr and the power storage system during 
one or more conditions in which the load requirement of the one or more components of the fracturing system is above the set point of the 
cenerator, 
Further, Hunt teaches a method of powering a system (Sec figs. 1 and 13; pare ;00251, [0060]), comprisingt 
supplying power to one or more components (1380 "local load", fig. 13; 190 - local load", fig. 1) of the system from a generator (1315 -
"generator", fig. 13): 
charging a power storage system (pare [0027140028] - "excess power is stored using energy storage devices including, for example, 
flywheel, hydroelectric, and geothermal energy storage devices. Other energy storage devices include battery banks, superconducting 
magnetic energy storage, etc.") from the generator during one or more conditions in which the load requirement of the one or more 
components of the system is below the set point of the generator (pare [0027)40028e 100651-[0068}); arid 
supplying power to the one or more components of the system from both the generator and the power storage system during one or more 
conditions in which the load requirement of the one or more components of the system is above the set point of the generator (pare [00271-
[0028], [0065]-[00681). 
However. the system of Hunt is not a fracturing system, and thus would not be analogous to the fracturing system of US for a combination 
that would meet the requirements, Accordingly, the prior art does not teach or fairly suggest individually or in combination the method as 
eleirried. 

Chime. 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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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. 

❑ 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: 

b. 

c. 

2. 

0 

0 

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

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)). 

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)). 

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

Certain claims were found unsearehahle (see Box No. II). 

3. n Unity of invention is lacking (see Box No. Ill). 

4. With regard to the title, 

the text is approved as submitted by the applik.aiit. 

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

5. With regard to the abstract, 

El the text is approved as submitted by the applicant. 

pi 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 abstruel is Figure No.  1 
{-7 as suggested by the applicant. 

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

r-7 as selected by this Authority, because this figure better characterizes the invention. 

b. 
❑ 

none of the figures is to be published with the abstract. 
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Minimum documentation searched (classification system followed by classification symbols) 
See Search History document 

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

X 

Y 

Y 

Y 

Y 

A 

A 

A 

US 2017/0030178 Al (US Well Services LLC) 2 February 2017 (02.02.2017) Entire document 
espenially para [0026]. [0038]. [0042] and fias. 1A. 4 and 8 

rCN 104196613 A (SJ Petroleum Machinery Co Ltd Sinopec) 10 December 2014 (10.12.2014) 
Entire document especially para [0026] and figs. 1 and 3 

US 2011/0110793 Al (Leugemors et al.) 12 May 2011 (12.05.2011) Entire document especially 
para [0008], [0010], [0012], [0038] and fig. 2 

LIB 2019/0154020 Al (Supreme Electrical Services, Inc. dba Lime Instruments) 23 May 2019 
(23.05.2019) Entire document especially para [0115] and fig. 3A 

US 2008/0277120 Al (Hickie) 13 November 2010 (13.11.2010) Entire document especially para 
[0047], [0055]-[0058) 

US 2014/0251623 Al (Prostim Labs, LLC) 11 September 2014 (11.09.2014) Entire document 

US 2016/0258267 Al (Stewart & Stevenson, LLC) 8 September 2016 (08.09.2016) Entire 
document 

10, 14-15 

1-4, 6-9, 11, 13 

5, 12 

1-4, 6-9, 13 

5 

4, 11 

3 

5, 12 

1-15 

1-15 

ri Further documents are listed in the continuation of Box C. ri See patent family annex. 

Special categories of cited documents: 
document defining the general state of the art which is not considered 
to be of particular relevance 
document cited by the applicant in the international 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 other means 
document published prior to the international filing date but later than 
the priority date claimed 

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

17 December 2020 

Date of mailing of the international search report 

Z FEB 2011 

Name and mailing address of the ISA/US 

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents 
P.O. Box 1450, Alexandria, Virginia 22313-1450 
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Authorized officer 
Lee Young 

Telephone No. PCT Helpdesk: 571-272-4300 
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Date of mailing 
0 Z FEB 2011 (day/month/year) 

Applicant's or agent's file reference FOR FURTHER ACTION 
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International application No. International filing date (day/tnonth/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 
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1 This opinion contains indications relating to the following items: 

l>1 

Box No. I Basis of the opinion 

Box No. II Priority 

Box No. III Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Box No. IV Lack of unity of invention 

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

Box No. VI Certain documents cited 

Box No. VII Certain defects in the international application 

Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1 bis(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, Adn: ISA/US Lee Young 
Commissioner for Patents 17 December 2020 
P.O. Box 1450, Alexandria, Virginia 22313-1450 PCT Help Desk i 
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: 

xi

ri 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)). 

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

2. r7 This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to 
this Authority under Rule 91 (Rule 43bis.1(b)). 

3. 7 With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been 
established on the basis of a sequence listing: 

a. El forming part of the international application as filed: 

7 in the form of an Annex C/ST.25 text file. 

7  on paper or in the form of an image file. 

b. 7 furnished together with the international application under PCT Rule 131er.1(a) for the purposes of international 
search only in the form of an Annex C/ST.25 text file. 

c. furnished subsequent to the international filing date for the purposes of international search only: 

7 in the form of an Annex C/ST.25 text file (Rule 13/er.1(a)). 

7  on paper or in the form of an image file (Rule 131er.1(b) and Administrative Instructions, Section 713). 

4. 7  In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required 
statements that the information in the subsequent or additional copies is identical to that forming part of the application as 

filed or does not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 
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Box No. V Reasoned statement under Rule 43 b is .1 (a)(1) with regard to novelty, inventive step and industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Claims 1-9, 11-15 YES 

Claims 10 NO 

Inventive step (IS) 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 Al to US Well 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 system 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 horsepower as claimed thereby ensuring the motor can drive the pumps with enough power 
to raise fluids 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, 6-9 and 13 lack an inventive step under PCT Article 33(3) as being obvious over US in view of CN 104196613 A to SJ 
Petroleum Machinery Co Ltd Simper: (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 pars [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 (pare [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 
wherein 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.I 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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In case the space in any of the preceding boxes is not sufficient. 
Continuation of: 

-*-Supplemental Box - Box V.2 - Citations and Explanations 

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 specifically 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 itself 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 Al 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 Al 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 [01151) comprising quintuplex pump (306 - "pumps", fig. 3A; para [0115] - "quintuplex"). Accordingly, 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. 
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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 [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. 

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 Al 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 electronic system (See fig. 8; pare [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 

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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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 "Tracking" is the process of inj ecting 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 fluid may comprise a liquid petroleum gas, linear gelled water, gelled water, gelled oil, 

slick water, slick oil, poly emulsion, foam/emulsion, liquid carbon dioxide (CO2), 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 

100011 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. 

100021 A system for pumping and pressurizing fracturing fluid, 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. 

100031 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. 

100041 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 

100051 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. 

100061 FIG. 1 is a schematic diagram of an embodiment of a well site, where various 

embodiments may operate within. 

100071 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. 

100081 FIG. 3 is a schematic diagram an embodiment of a well site that includes two wellheads 

and two data vans. 

100091 FIG. 4A is a schematic diagram of an embodiment of the gas turbine generator 

transport. 

100101 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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100181 FIG. 8B is a schematic diagram of an embodiment of a blender transport that includes 

an electric blender. 

100191 FIG. 9A of an embodiment of a blender transport that includes an electric blender with 

enclosed mixer hoppers. 

100201 FIG. 9B of an embodiment of a blender transport that includes an electric blender with 

enclosed mixer hoppers. 

100211 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. 

100221 FIG. 11 is a flow chart of an embodiment of a method to provide a mobile source of 

electricity for fracturing operations. 

100231 FIG. 12 is a flow chart of an embodiment of a method to pump fracturing fluid into a 

wellhead. 

100241 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. 

100251 FIG. 14A is a schematic diagram of an embodiment of a drive line assembly that 

includes an engagement coupling located in an engagement position. 

100261 FIG. 14B is a schematic diagram of an embodiment of a drive line assembly that 

includes an engagement coupling located in a disengagement position. 

100271 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. 

100281 FIG. 15B is a schematic diagram of an embodiment of a hydraulic control bank located 

within an engagement panel. 

100291 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). 

[00371 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. 

100381 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 subsurface 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. 

100461 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. 

100471 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. 

100521 Mobile Source of Electricity 

100531 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. 

100541 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 363



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. 

10058] 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. 5A and 5B. 

100591 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. 5A 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. 

100641 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. 

100691 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. 

100701 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. 

100711 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-producing 
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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. 

100721 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. 

100781 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 702A 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 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. 

100861 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. 

100871 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 1404A 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. 

100931 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. 

100941 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. 

10095] 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. 

100961 Blender Transport 

100971 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. 

100981 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. 

100991 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 PLC, 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. 

1001001 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. 

1001011 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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1001021 Control Network System 

1001031 FIG. 10 is 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. 

1001041 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. 

1001051 At least one embodiment is disclosed and variations, 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 

5 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 

10 

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 

15 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 (ICE) systems in compliance with new environmental regulations 

20 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. 

5 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, 

10 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. 

15 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 efficient operating 

range. 

20 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. 

5 

SUMMARY OF THE INVENTION 

Accordingly, one object of the present invention is to provide a rig mud pump drive that enables 

10 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. 

15 

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. 

20 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 

5 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, either in newly built or retrofitted rigs . 

10 

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, 

15 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 

20 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, there 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 

5 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 engine, the electric 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 

to 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. 

15 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 

20 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 

5 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 herein, is contemplated within the 

scope of the present invention. 

10 

BRIEF DESCRIPTION OF THE DRAWINGS 

A preferred embodiment of the present invention is described below with reference to the 

accompanying drawings, in which: 

15 

Figure la is a simplified block diagram illustrating a drilling rig mud pump drive 

according to a preferred embodiment of the invention; 

Figures lb and lc are simplified block diagrams illustrating in a front view and a cross-

20 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 

5 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. 

lo 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 

15 in the practice or testing of the present invention, the preferred methods and materials are now 

described. 

Referring to Figures la to lc, a rig mud pump drive 100 according to a preferred embodiment of 

the invention is provided. Input power drive shaft 102 connected to an ICE such as. for example, 

20 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 

5 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 1 12 is not limited to 5 as illustrated, but 

may be varied between 1 and any number with a more substantial number of modulating electric 

10 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 electric motor or generators 112 are electrically connected to the electrical 

15 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 electric generator 106 and five modulating electric motor or generators 112 as 

20 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 off. 
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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 

5 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. 

I0 

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 device 20; rig power bus 18 (the rig power bus 18 being any electric power 

is 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. 

20 

Electric power transmission lines 222 connect the electric generator 106 and the modulating 

electric motor or generators 1 12 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 electric 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 

5 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 1 12 in dependence upon the 

power consumption of the mud pump ( sheave 12), the draw-works 14, and the rig power bus 18 

to such that the ICE 10 is operated within its efficient operating range. 

Figure 3 illustrates five modes of operation 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 

15 mode II, the electric generator 106, and the modulating electric motor or generators 1 12 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 Pl. In mode III, the system uses the 

ICE to produce only mechanical power to the pump, and the electric generator and modulating 

20 motor are used just for speed variation. In mode IV, the modulating electric motor or generators 

1 12 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 

SUBSTITUTE SHEET (RULE 26) 
LIBERTY EXHIBIT 1002, Page 415



WO 2018/213925 PCT/CA2018/050601 

11 

ICE 10 when operated in its efficient range Pl. 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. 

5 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 

10 Regen' processes) and reduces the need for running additionally dedicated Genset 

engines onsite; 

Mode II: 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 

15 of `Force Regen' processes) and reduces the need for running additionally dedicated 

Genset engines onsite; 

Mode III: enabling maximum power transfer efficiency by utilizing mechanic power 

transfer from ICE to Pump directly; 

20 

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, 

5 

Mode IV: 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 

to 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 

15 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 construed as referring to elements, components, or steps in a non-

20 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: 

5 

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 

10 b. a control communications network connected to the processor, the control 

15 

20 

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. 

5 

2. The power management system of Claim 1 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. 

l0 3. The power management system of claim 1 wherein the at 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. 

15 

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 

20 electric motor or generator and a generator control node connected to the electric 

generator, the electric power storage device, and the rig power bus. 

SUBSTITUTE SHEET (RULE 26) 
LIBERTY EXHIBIT 1002, Page 419



WO 2018/213925 PCT/CA2018/050601 

15 

5. The power management system of claim 1 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 

10 

15 

6. An adaptively powered drilling rig or frac rig, comprising: 

a. at least one power-consuming component; 

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 

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: 

1. 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 

5 

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; 

wherein 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 

10 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. 

15 

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 control node operatively connected to the mud pump, an electric motor 

or generator interposed between the internal combustion engine and the mud pump, and 

20 an electric power storage device. 

8. The adaptively powered rig of Claim 7 wherein the electric motor or generator comprises 
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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. 

5 

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-

l() works. 

10. A mud pump drive for use on a drilling rig or a frac rig comprising: 

15 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; 

20 

c. a mechanical 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 method for managing power supply on a drilling rig or frac rig, said method 

comprising: 

15 

20 

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 

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. 

5 

13. The method of Claim 12 wherein the equipment further comprises an electric power 

storage device connected to the network. 

10 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 

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. 

20 

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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5 

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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Coding device of fracturing truck 
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CN201410416378 20140822 Global Dossier 
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Abstract of CN104196613 (A) 

The invention provides a cooling device of a fracturing truck. A support of the integrated 
cooling device of the fracturing truck is connected with a connection base and a 
chassis crossbeam connection frame through a shock pad by means of a bolt, a control 
device and a lubrication oil tank provided with a lubrication oil temperature sensor are 
arranged below the chassis crossbeam connection frame, a fuel tank provided with a 
fuel temperature sensor is arranged at the lower portion a truck crossbeam, the upper 
front portion of the truck crossbeam is provided with a hydraulic oil tank provided with a 
hydraulic oil temperature sensor, an electrically-controlled volume adjustable hydraulic 
pump is arranged at the lower portion of the hydraulic oil tank, the electrically-controlled 
volume adjustable hydraulic pump is connected with an engine provided with a water 
temperature sensor, and the other side of the engine is provided with a transmission 
tank provided with a transmission tank oil temperature sensor, A horizontal heat sink is 
respectively provided with an engine water-cooling device, a power end cooling device, 
a hydraulic cooling device, a fuel cooling device and a transmission tank cooling 
device. According to the cooling device of the fracturing truck, a horizontal structure 
and a concentrated heat dissipation mode are adopted, a pipeline of a cooling system 
is arranged reasonably, and the requirements for the weight and installation space of 
vehicle-mounted fracturing equipment are met 
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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 AIA. 

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-AIA), 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-AIA), 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 

LIBERTY EXHIBIT 1002, Page 454



Application/Control Number: 16/597,014 Page 4 
Art Unit: 3746 

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 

VFD 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 transformer, 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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Gehring 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); Gehring 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 Gehring, 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 I and II (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 

LIBERTY EXHIBIT 1002, Page 464



Application/Control Number: 16/597,014 Page 14 
Art Unit: 3746 

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 
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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 

(571)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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