UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, VA 22313-1450

WwWw.uspto.gov

APPLICATION NO. ISSUE DATE PATENT NO.

17/321,936 06-JUN-23 11668420

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

EGRANT NOTIFICATION

Your electronic patent grant (eGrant) is now available, which can be accessed via Patent Center
at https://patentcenter.uspto.gov

The electronic patent grant is the official patent grant under 35 U.S.C. 153. For more
information, please visit https://www.uspto.gov/electronicgrants

LIBERTY EXHIBIT 1003, Page 1




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

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
17/321,936 06/06/2023 11668420 047158.100090 4613
132858 7590 05/17/2023
Hogan Lovells US LLP
609 Main Street
Suite 4200

Houston, TX 77002

ISSUE NOTIFICATION

The projected patent number and issue date are specified above. The patent will issue electronically. The
electronically issued patent is the official patent grant pursuant to 35 U.S.C. § 153. The patent may be accessed
on or after the issue date through Patent Center at https://patentcenter.uspto.gov/. The patent will be available in
both the public and the private sides of Patent Center. Further assistance in electronically accessing the patent,
or about Patent Center, is available by calling the Patent Electronic Business Center at 1-888-217-9197.

The USPTO is implementing electronic patent issuance with a transition period, during which period the
USPTO will mail a ceremonial paper copy of the electronic patent grant to the correspondence address of
record. Additional copies of the patent (i.e., certified and presentation copies) may be ordered for a fee from the
USPTO’s Certified Copy Center at https://certifiedcopycenter.uspto.gov/index.html. The Certified Copy Center
may be reached at (800)972-6382.

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

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

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

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should
be directed to the Application Assistance Unit (AAU) of the Office of Patents Stakeholder Experience (OPSE),
Stakeholder Support Division (SSD) at (571)-272-4200.
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INVENTORC(S) (Please see PAIR WEB site http://pair.uspto.gov for additional inventors):

Jared Oehring, Houston, TX;

Brandon Hinderliter, Houston, TX;

Lon Robinson, Houston, TX;

Alexander James Christinzio, 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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Doc Code: IFEE PTOL/85B-EFS

Document Description: Issue Fee Payment (PTO-85B)

Issue Fee Transmittal Form

Application Number Filing Date First Named Inventor Atty. Docket No. Confirmation No.

17321936 17-May-2021 Jared Oehring 047158.100090 4613

TITLE OF INVENTION :

SYSTEM AND METHOD FOR INTEGRATED FLOW SUPPLY LINE

Entity Status Application Type Art Unit [Class - Subclass EXAMINER
Regular Undiscounted Utility under 35 USC111(a) [3679 090100 AARON LEMBO
Issue Fee Due Publication Due Total Fee(s) Due Date Due Prev. Paid Fee
$1200 $0 $1200 25-Apr-2023 $0

1.Change of Correspondence Address and/or Indication Of Fee Address (37 CFR 1.33 & 1.363)

Current Correspondence Address: Current Indicated Fee Address:

132858
Hogan Lovells US LLP

609 Main Street
Suite 4200
Houston TX 77002
UNITED STATES
713-632-1400

hl |cr‘|nrl{n1‘ing@hngnn|n\ln||c com

[ Change of correspondence address requested, system [ Fee Address indication requested, system generated SB/47-EFS
generated AIA/122-EFS form attached form attached

2.Entity Status

Change in Entity Status

Applicant certifying micro entity status; system generated Micro Entity certification form attached. See 37 CFR 1.29.

Note: Absent a valid certification of micro entity status, issue fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
O If this box is checked, you will be prompted to choose a micro entity status on the gross income basis (37 CFR 1.29(a)) or the institution of higher education basis

(37 CFR 1.29(d)), and make the applicable certification online.

Applicant asserting small entity status. See 37 CFR 1.27.

O 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.

® Applicant changing to regular undiscounted fee status.
Note: Checking this box will be taken to be a notification of loss of entitlement to small or micro entity status, as applicable.
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Doc Code: IFEE PTOL/85B-EFS

Document Description: Issue Fee Payment (PTO-85B)

3.The Following Fee(s) Are Submitted:

| authorize USPTO to apply my previously paid issue fee to the
X lIssue Fee O current fees due

The Director is hereby authorized to apply my previously paid
[ ] Publication Fee [] issue fee to the current fee due and to charge deficient fees to
Deposit Account Number

If in addition to the payment of the issue fee amount submitted
with this form, there are any discrepancies in any amount(s) due,
the Director is authorized to charge any def%eig% or credit any
overpayment, to Deposit Account Number

X The issue fee must be submitted with this form. If payment of
the issue fee does not accompany this form, checking this box
and providing a deposit account number will NOT be
effective to satisfy full payment of the fee(s) due.

4.Firm and/or Attorney Names To Be Printed

NOTE: If no name is listed, no name will be printed
For printing on the patent front page, list to be displayed as entered

1. HOGAN LOVELLS US LLP

5.Assignee Name(s) and Residence Data To Be Printed

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

Name City State Country Category

U.S. Well Services, LLC Houston TEXAS UNITED STATES corporation

6.Signature

| certify, in accordance with 37 CFR 1.4(d)(4) that | am an attorney or agent registered to practice before the Patent and Trademark Office who has filed and has been granted
power of attorney in this application. | also certify that this Fee(s) Transmittal form is being transmitted to the USPTO via EFS-WEB on the date indicated below.

Signature /Taylor P. Evans/ Date 04-24-2023

Name Taylor P. Evans Registration Number | 60506
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Electronic Patent Application Fee Transmittal

Application Number: 17321936

Filing Date: 17-May-2021

Title of Invention: SYSTEM AND METHOD FOR INTEGRATED FLOW SUPPLY LINE
First Named Inventor/Applicant Name: Jared Oehring

Filer: Taylor P. Evans/Stephanie McDonough

Attorney Docket Number: 047158.100090

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
UTILITY APPL ISSUE FEE 1501 1 1200 1200
PUBL. FEE- EARLY, VOLUNTARY, OR NORMAL 1504 1 0 0
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Sub-Total in

Description Fee Code Quantity Amount USD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1200
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Electronic Acknowledgement Receipt

EFS ID: 47890927
Application Number: 17321936
International Application Number:
Confirmation Number: 4613

Title of Invention:

SYSTEM AND METHOD FOR INTEGRATED FLOW SUPPLY LINE

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: 047158.100090
Receipt Date: 24-APR-2023
Filing Date: 17-MAY-2021
Time Stamp: 16:14:06

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 E20234NG14055301
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 1.20 {Post Issuance fees)
37 CFR 1.21 {Miscellaneous fees and charges)
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File Listing:

Document . . . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
60629
1 Issue Fee Payment (PTO-85B) Web85b.pdf no 2
28977dc6aeade6d5d69c642d1d7c623c02)
d21c9
Warnings:
Information:
40392
2 Fee Worksheet (SB06) fee-info.pdf no 2
740687b740a4e0181d21f7176df30cab65bb
Warnings:
Information:
Total Files Size (in bytes): 101021

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

COMMISSIONER FOR PATENTS FIRST-CLASS MAIL

P.0O.BOX 1450 U.S. POSTAGE PAID
B, POSTEDIGITAL

ALEXANDRIA VA 22313-1451 NNNNN

Hogan Lovells US LLP
609 Main Street

Suite 4200

Houston, TX 77002

Courtesy Reminder for
Application Serial No: 17/321,936

Attorney Docket No: 047158.100090
Customer Number: 132858
Date of Electronic Notification: 01/25/2023

This is a courtesy reminder that new correspondence is available for this
application. If you have not done so already, please review the
correspondence. The official date of notification of the outgoing
correspondence will be indicated on the form PTOL-90 accompanying the
correspondence.

An email notification regarding the correspondence was sent to the following
email address(es) associated with your customer number:
hlusdocketing@hoganlovells.com
stephanie.mcdonough@hoganlovells.com

To view your correspondence online or update your email addresses, please
visit us anytime at https:/ppair-my.uspto.gov/pair/PrivatePair.

If you have any questions, please email the Electronic Business Center (EBC)
at EBC@uspto.gov or call 1-866-217-9197.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
132858 7590 01/25/2023
Hogan Lovells US LLP LEMBO, AARON LLOYD
609 Main Street
Suite 4200 | ART UNIT PAPER NUMBER |
Houston, TX 77002 3679
DATE MAILED: 01/25/2023
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. | CONFIRMATION NO.
17/321,936 05/17/2021 Jared Ochring 047158.100090 4613

TITLE OF INVENTION: SYSTEM AND METHOD FOR INTEGRATED FLOW SUPPLY LINE

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

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 04/25/2023

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 40% the amount of undiscounted fees, and micro entity fees are 20% the amount of
undiscounted 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. If an equivalent of Part B is filed, a request to reapply a previously paid issue fee must be
clearly made, and delays in processing may occur due to the difficulty in recognizing the paper as an equivalent of Part B.

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

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

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

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

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

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

132858 7590 01/25/2023 Certificate of Mailing or Transmission

Hogan Lovells US LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
. States Postal Service with sufficient postage for first class mail in an envelope
609 Main Street addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Suite 4200 the USPTO via EFS-Web or by facsimile to (571) 273-288S5, on the date below.
Houston, TX 77002 (Typed or printed name)
(Signature)|
(Date)|
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

17/321,936 05/17/2021 Jared Oehring 047158.100090 4613

TITLE OF INVENTION: SYSTEM AND METHOD FOR INTEGRATED FLOW SUPPLY LINE

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 04/25/2023
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
LEMBO, AARON LLOYD 3679 166-090100
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

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

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

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
AIA/A7 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

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

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

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

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

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

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

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

5. Change in Entity Status (from status indicated above)
. o . . NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
4 Applicant certifying micro entity status. See 37 CFR 1.29 fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.
NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

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

M| Applicant changing to regular undiscounted fee status.

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

Authorized Signature Date

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
17/321,936 05/17/2021 Jared Oehring 047158.100090 4613
| EXAMINER |
132858 7590 01/25/2023
Hogan Lovells US LLP LEMBO, AARON LLOYD
609 Main Street
Suite 4200 | ART UNIT PAPER NUMBER |
Houston, TX 77002 3679

DATE MAILED: 01/25/2023

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 LIBERTY EXHIBIT 1003, Page 13

PTOL-85 (Rev. 02/11)



OMB Clearance and PRA Burden Statement for PTOL-85 Part B

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

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a %lgi%glf\égléw)?lloclaﬁaéwpage 14
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US-20150083426-$ or
US-20150075778-$ or
US-20150053426-$ or
US-20150027712-$ or
US-20140379300-$ or
US-20140290768-$ or
US-20140277772-$ or
US-20140255214-$ or
US-20140251623-$ or
US-20140246211-$ or
US-20140219824-$ or
US-20140124162-$ or
US-20140095114-$ or
US-20140060658-$ or
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US-20140054965-$ or
US-20140000899-$ or
US-20130343858-
$).did. or (US-
20130341029-$ or US-
20130306322-$ or US-
20130233542-$ or US-
20130175039-$ or US-
20130175038-$ or US-
20130009469-$ or US-
20120247783-$ or US-
20120232728-$ or US-
20120222865-$ or US-
20120205400-$ or US-
20120205301-$ or US-
20120127635-$ or US-
20120085541-$ or US-
20120049625-$ or US-
20120018016-$ or US-
20110272158-$ or US-
20110247878-$ or US-
20110166046-$ or US-
20110085924-$ or US-
20110061855-$ or US-
20110017468-$ or US-
20110005757-$ or US-
20100322802-$ or US-
20100303655-$ or US-
20100293973-$ or US-
20100250139-$ or US-
20100172202-$).did. or
(US-20100146981-$ or
US-20100132949-$ or
US-20100051272-$ or
US-20100045109-$ or
US-20100038907-$ or
US-20100019574-$ or
US-20090308602-$ or
US-20090260826-$ or
US-20090200035-$ or
US-20090188181-$ or
US-20090145611-$ or
US-20090095482-$ or
US-20090093317-$ or
US-20090078410-$ or
US-20090065299-$ or
US-20090045782-$ or
US-20080264649-$ or
US-20080264625-$ or
US-20080217024-$ or
US-20080208478-$ or
US-20080137266-$ or
US-20080112802-$ or
US-20080041596-$ or
US-20080017369-$ or
US-20070278140-$ or
US-20070226089-$ or
US-20070201305-
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$).did. or (US-
20070187163-$ or US-
20070131410-$ or US-
20060052903-$ or US-
20050274508-$ or US-
20050116541-$ or US-
20050061548-$ or US-
20040167738-$ or US-
20040102109-$ or US-
20040040746-$ or US-
20040000077-$ or US-
20020169523-$ or US-
20030056514-$ or US-
20030138327-$).did. or
(US-10260327-$ or US-
10246984-$ or US-
10378326-$ or US-
9915128-$ or US-
10280724-$ or US-
9103193-$ or US-
9995218-$ or US-
9970278-$ or US-
9893500-$ or US-
9745840-$ or US-
9650879-$ or US-
10020711-$ or US-
9534473-$ or US-
9840901-$ or US-
9140110-$ or US-
10119381-$ or US-
10407990-$ or US-
10232332-$ or US-
9650871-$ or US-
10393108-$ or US-
10254732-$ or US-
9410410-$ or US-
10036238-$ or US-
9587649-$ or US-
10008880-$ or US-
10227854-$).did. or
(US-8997904-$ or US-
9963961-$ or US-
8789601-$ or US-
9738461-$ or US-
8534235-$ or US-
8154419-$ or US-
7845413-$ or US-
1656861-$ or US-
1671436-$ or US-
2183364-$ or US-
2220622-$ or US-
2248051-$ or US-
2407796-$ or US-
2416848-$ or US-
2753940-$ or US-
3061039-$ or US-
3066503-$ or US-
3302069-$ or US-
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3334495-$ or US-
3722595-$ or US-
3764233-$ or US-
3773140-$ or US-
3837179-$ or US-
3849662-$ or US-
3881551-$ or US-
4037431-$ or US-
4100822-$).did. or (US-
4151575-$ or US-
4226299-$ or US-
4265266-$ or US-
4432064-$ or US-
4442665-$ or US-
4456092-$ or US-
4506982-$ or US-
4512387-$ or US-
4529887-$ or US-
4538916-$ or US-
4676063-$ or US-
4759674-$ or US-
4793386-$ or US-
4845981-$ or US-
4922463-$ or US-
5006044-$ or US-
5025861-$ or US-
5050673-$ or US-
5130628-$ or US-
5131472-$ or US-
5172009-$ or US-
5189388-$ or US-
5366324-$ or US-
5422550-$ or US-
5548093-$ or US-
5590976-$ or US-
5655361-$).did. or (US-
5736838-$ or US-
5755096-$ or US-
5790972-$ or US-
5865247-$ or US-
5879137-$ or US-
5894888-$ or US-
5907970-$ or US-
6138764-$ or US-
6142878-$ or US-
6164910-$ or US-
6202702-$ or US-
6208098-$ or US-
6254462-$ or US-
6271637-$ or US-
6273193-$ or US-
6315523-$ or US-
6477852-$ or US-
6484490-$ or US-
6491098-$ or US-
6529135-$ or US-
6776227-$ or US-
6802690-$ or US-
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6808303-$ or US-
6931310-$ or US-
6936947-$ or US-
7082993-$ or US-
7104233-$).did. or (US-
7170262-$ or US-
7173399-$ or US-
7308933-$ or US-
7312593-$ or US-
7336514-$ or US-
7445041-$ or US-
7494263-$ or US-
7500642-$ or US-
7525264-$ or US-
7563076-$ or US-
7581379-$ or US-
7675189-$ or US-
7683499-$ or US-
7717193-$ or US-
7755310-$ or US-
7807048-$ or US-
7835140-$ or US-
7894757-$ or US-
7977824-$ or US-
7984757-$ or US-
8037936-$ or US-
8054084-$ or US-
8083504-$ or US-
7926562-$ or US-
8096891-$ or US-
8139383-$ or US-
8146665-$).did. or (US-
8232892-$ or US-
8261528-$ or US-
8272439-$ or US-
8310272-$ or US-
8354817-$ or US-
8474521-$ or US-
8573303-$ or US-
8596056-$ or US-
8616005-$ or US-
8616274-$ or US-
8646521-$ or US-
8692408-$ or US-
8727068-$ or US-
8760657-$ or US-
8774972-$ or US-
8800652-$ or US-
8807960-$ or US-
8838341-$ or US-
8851860-$ or US-
8857506-$ or US-
8899940-$ or US-
8905056-$ or US-
8905138-$ or US-
9018881-$ or US-
9051822-$ or US-
9067182-$ or US-
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L18

320

9119326-$).did. or (US-
9160168-$ or US-
9322239-$ or US-
9450385-$ or US-
9611728-$ or US-
9728354-$ or US-
9863228-$ or US-
9932799-$ or US-
9976351-$ or US-
10287873-$ or US-
10309205-$ or US-
10371012-$ or US-
10436026-$).did.

(US-20190316447-$ or
US-20190292866-$ or
US-20190245348-$ or
US-20190211661-$ or
US-20190203567-$ or
US-20190178235-$ or
US-20190169971-$ or
US-20190162061-$ or
US-20190128080-$ or
US-20190120024-$ or
US-20190112910-$ or
US-20190100989-$ or
US-20190063309-$ or
US-20190003329-$ or
US-20180320483-$ or
US-20180245428-$ or
US-20180216455-$ or
US-20180156210-$ or
US-20180038216-$ or
US-20180028992-$ or
US-20130025706-$ or
US-20170328179-$ or
US-20170314979-$ or
US-20170021318-$ or
US-20170292513-$ or
US-20170259227-
$).did. or (US-
20170241221-$ or US-
20170234250-$ or US-
20170226842-$ or US-
20170159570-$ or US-
20170146189-$ or US-
20170145918-$ or US-
20170114625-$ or US-
20170051732-$ or US-
20170036872-$ or US-
20170022807-$ or US-
20160348479-$ or US-
20160341281-$ or US-
20160319650-$ or US-
20160312108-$ or US-
20160290563-$ or US-
20160290114-$ or US-
20160281484-$ or US-
20160265457-$ or US-

(US-PGPUB; USPAT)

OR

ON

ON

2020/06/20
10:50 AM
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20160230525-$ or US-
20160230524-$ or US-
20160221220-$ or US-
20160208595-$ or US-
20160186531-$ or US-
20160160889-$ or US-
20160105022-$ or US-
20160102537-$ or US-
20150330172-$).did. or
(US-20150314225-$ or
US-20150300336-$ or
US-20150225113-$ or
US-20150217672-$ or
US-20150211512-$ or
US-20150176386-$ or
US-20150159911-$ or
US-20150136043-$ or
US-20150114652-$ or
US-20150097504-$ or
US-20150083426-$ or
US-20150075778-$ or
US-20150053426-$ or
US-20150027712-$ or
US-20140379300-$ or
US-20140290768-$ or
US-20140277772-$ or
US-20140255214-$ or
US-20140251623-$ or
US-20140246211-$ or
US-20140219824-$ or
US-20140124162-$ or
US-20140095114-$ or
US-20140060658-$ or
US-20140054965-$ or
US-20140000899-$ or
US-20130343858-
$).did. or (US-
20130341029-$ or US-
20130306322-$ or US-
20130233542-$ or US-
20130175039-$ or US-
20130175038-$ or US-
20130009469-$ or US-
20120247783-$ or US-
20120232728-$ or US-
20120222865-$ or US-
20120205400-$ or US-
20120205301-$ or US-
20120127635-$ or US-
20120085541-$ or US-
20120049625-$ or US-
20120018016-$ or US-
20110272158-$ or US-
20110247878-$ or US-
20110166046-$ or US-
20110085924-$ or US-
20110061855-$ or US-
20110017468-$ or US-
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20110005757-$ or US-
20100322802-$ or US-
20100303655-$ or US-
20100293973-$ or US-
20100250139-$ or US-
20100172202-$).did. or
(US-20100146981-$ or
US-20100132949-$ or
US-20100051272-$ or
US-20100045109-$ or
US-20100038907-$ or
US-20100019574-$ or
US-20090308602-$ or
US-20090260826-$ or
US-20090200035-$ or
US-20090188181-$ or
US-20090145611-$ or
US-20090095482-$ or
US-20090093317-$ or
US-20090078410-$ or
US-20090065299-$ or
US-20090045782-$ or
US-20080264649-$ or
US-20080264625-$ or
US-20080217024-$ or
US-20080208478-$ or
US-20080137266-$ or
US-20080112802-$ or
US-20080041596-$ or
US-20080017369-$ or
US-20070278140-$ or
US-20070226089-$ or
US-20070201305-
$).did. or (US-
20070187163-$ or US-
20070131410-$ or US-
20060052903-$ or US-
20050274508-$ or US-
20050116541-$ or US-
20050061548-$ or US-
20040167738-$ or US-
20040102109-$ or US-
20040040746-$ or US-
20040000077-$ or US-
20020169523-$ or US-
20030056514-$ or US-
20030138327-$).did. or
(US-10260327-$ or US-
10246984-$ or US-
10378326-$ or US-
9915128-$ or US-
10280724-$ or US-
9103193-$ or US-
9995218-$ or US-
9970278-$ or US-
9893500-$ or US-
9745840-$ or US-
9650879-$ or US-
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10020711-$ or US-
9534473-$ or US-
9840901-$ or US-
9140110-$ or US-
10119381-$ or US-
10407990-$ or US-
10232332-$ or US-
9650871-$ or US-
10393108-$ or US-
10254732-$ or US-
9410410-$ or US-
10036238-$ or US-
9587649-$ or US-
10008880-$ or US-
10227854-$).did. or
(US-8997904-$ or US-
9963961-$ or US-
8789601-$ or US-
9738461-$ or US-
8534235-$ or US-
8154419-$ or US-
7845413-$ or US-
1656861-$ or US-
1671436-$ or US-
2183364-$ or US-
2220622-$ or US-
2248051-$ or US-
2407796-$ or US-
2416848-$ or US-
2753940-$ or US-
3061039-$ or US-
3066503-$ or US-
3302069-$ or US-
3334495-$ or US-
3722595-$ or US-
3764233-$ or US-
3773140-$ or US-
3837179-$ or US-
3849662-$ or US-
3881551-$ or US-
4037431-$ or US-
4100822-$).did. or (US-
4151575-$ or US-
4226299-$ or US-
4265266-$ or US-
4432064-$ or US-
4442665-$ or US-
4456092-$ or US-
4506982-$ or US-
4512387-$ or US-
4529887-$ or US-
4538916-$ or US-
4676063-$ or US-
4759674-$ or US-
4793386-$ or US-
4845981-$ or US-
4922463-$ or US-
5006044-$ or US-
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5025861-$ or US-
5050673-$ or US-
5130628-$ or US-
5131472-$ or US-
5172009-$ or US-
5189388-$ or US-
5366324-$ or US-
5422550-$ or US-
5548093-$ or US-
5590976-$ or US-
5655361-$).did. or (US-
5736838-$ or US-
5755096-$ or US-
5790972-$ or US-
5865247-$ or US-
5879137-$ or US-
5894888-$ or US-
5907970-$ or US-
6138764-$ or US-
6142878-$ or US-
6164910-$ or US-
6202702-$ or US-
6208098-$ or US-
6254462-$ or US-
6271637-$ or US-
6273193-$ or US-
6315523-$ or US-
6477852-$ or US-
6484490-$ or US-
6491098-$ or US-
6529135-$ or US-
6776227-$ or US-
6802690-$ or US-
6808303-$ or US-
6931310-$ or US-
6936947-$ or US-
7082993-$ or US-
7104233-$).did. or (US-
7170262-$ or US-
7173399-$ or US-
7308933-$ or US-
7312593-$ or US-
7336514-$ or US-
7445041-$ or US-
7494263-$ or US-
7500642-$ or US-
7525264-$ or US-
7563076-$ or US-
7581379-$ or US-
7675189-$ or US-
7683499-$ or US-
7717193-$ or US-
7755310-$ or US-
7807048-$ or US-
7835140-$ or US-
7894757-$ or US-
7977824-$ or US-
7984757-$ or US-
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8037936-$ or US-
8054084-$ or US-
8083504-$ or US-
7926562-$ or US-
8096891-$ or US-
8139383-$ or US-
8146665-$).did. or (US-
8232892-$ or US-
8261528-$ or US-
8272439-$ or US-
8310272-$ or US-
8354817-$ or US-
8474521-$ or US-
8573303-$ or US-
8596056-$ or US-
8616005-$ or US-
8616274-$ or US-
8646521-$ or US-
8692408-$ or US-
8727068-$ or US-
8760657-$ or US-
8774972-$ or US-
8800652-$ or US-
8807960-$ or US-
8838341-$ or US-
8851860-$ or US-
8857506-$ or US-
8899940-$ or US-
8905056-$ or US-
8905138-$ or US-
9018881-$ or US-
9051822-$ or US-
9067182-$ or US-
9119326-$).did. or (US-
9160168-$ or US-
9322239-$ or US-
9450385-$ or US-
9611728-$ or US-
9728354-$ or US-
9863228-$ or US-
9932799-$ or US-
9976351-$ or US-
10287873-$ or US-
10309205-$ or US-
10371012-$ or US-
10436026-$).did.

L19 93 fitting and lembo.xa. (US-PGPUB; USPAT; |OR ON ON 2020/06/20
USOCR; FPRS; EPO; 10:50 AM
JPO; DERWENT;
IBM_TDB)
L20 22 ("20020070014" | (US-PGPUB; USPAT; |OR ON ON 2020/06/20
"20060159376" | USOCR) 10:50 AM
"20090057026" |
"20090315276" |
"20110308815" |
"20190056024" |
"2937598" | "3055682" |
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L21

L22

L23

L24

L25

L26

L27

L28

221

476

44

59

23

23

14

"3224817" | "3254908" |
"4281726" | "4715526" |
"5617879" | "6263982" |
"6505649" | "6923476" |
"8215645" |
"9157293").PN. OR
("10669804").URPN.

L17 and fitting and
electri$4 with pump$4
and union

("5" "5" adj inch) with
(hose diameter) and
fractur$4 and pump$4
same (electric$4 and
plunger)

(frac$4 frack$4
fractur$4) and (pump$4
with hose with fitting)

(frac$4 frack$4
fractur$4) and (pump$4
with hose with fitting)
and fitting with diameter
and hose with diameter

(hydraulic$4 with
fractur$4) and (pump$4
with hose with fitting)

(US-20190323337-$ or
US-20190248938-$ or
US-20190137012-$ or
US-20130284278-$ or
US-20110272158-$ or
US-20080264649-
$).did. or (US-9052037-
$ or US-9903192-$ or
US-9513055-3% or US-
10102471-$ or US-
9400065-$ or US-
10227430-$ or US-
9284819-$ or US-
9061223-$ or US-
9050545-3$ or US-
8985202-3$ or US-
9341056-$ or US-
9341055-3$ or US-
8162063-3$ or US-
10280724-$ or US-
9840901-$ or US-
8146665-3).did. or (US-
2831551-9).did.

L26 and (pump$4 with
hose with fitting)

("20060065319" |
"20100018911" |
"20130240042" |
"2610741" | "2661096" |

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2020/06/20
10:51 AM

2020/06/20
10:55 AM

2020/06/21
09:38 PM

2020/06/21
09:41 PM

2020/06/21
09:43 PM

2020/06/21
09:45 PM

2020/06/21
09:45 PM

2020/06/21
09:55 PM

01/14/2023 08:10:46 AM
Workspace: 17/321,936 - SYSTEM AND METHOD FOR INTEGRATED FLOW SUPPLY LINE

LIBERTY EXHIBIT 1pgg foag@0




"3748837" | "4051042" |
"4836238" | "5230366" |
"5433243" | "6390446" |
"6719900").PN. OR
("9061223").URPN.

L29 3 ((US adj well adj (US-PGPUB; USPAT; |OR ON ON 2020/06/21
services.as.) USOCR) 09:57 PM
(oehring.in.
hinderliter.in.
robinson.in.
christinzio.in.)) and
fitting with hose with
diameter$4 same
pump$4

L30 5 ((US adj well adj (US-PGPUB; USPAT; |OR ON ON 2020/06/21
services.as.) USOCR) 09:58 PM
(oehring.in.
hinderliter.in.
robinson.in.
christinzio.in.)) and
fitting with hose with
diameter$4

L31 18 (F16L33/02.cpc. (US-PGPUB; USPAT; |OR ON ON 2020/06/21
E21B43/26.cpc. USOCR) 10:05 PM
F04B1/00.cpc.

F04B15/02.cpc.
F04B17/03.cpc.) and
fitting with hose with
diameter$4

L32 8 fitting with hose with (US-PGPUB; USPAT; |OR ON ON 2020/06/21
diameter$4 and (hose |USOCR) 10:06 PM
fitting) with pump$4 and
union with pump$4

L33 1 union same shank (US-PGPUB; USPAT; |OR ON ON 2020/06/21
same reducer same USOCR) 10:18 PM
fitting same hose

L34 1 union same shank (US-PGPUB; USPAT; |OR ON ON 2020/06/21
same reducer same USOCR) 10:18 PM
fitting and fitting same
hose

L35 0 union with shank with | (US-PGPUB; USPAT; |OR ON ON 2020/06/21
reducer and fitting same |USOCR) 10:18 PM
hose

L36 0 union with shank with | (US-PGPUB; USPAT; |OR ON ON 2020/06/21
reducer USOCR) 10:18 PM

L37 1 union with shank with | (US-PGPUB; USPAT; |OR ON ON 2020/06/21
reducer USOCR; FPRS; EPO; 10:19 PM

JPO; DERWENT;
IBM_TDB)

L38 0 union same shank (US-PGPUB; USPAT; |OR ON ON 2020/06/21
same reducer and fitting [USOCR; FPRS; EPO; 10:19 PM
with hose JPO; DERWENT;

IBM_TDB)
L39 326 (US-20190316447-$ or [(US-PGPUB; USPAT) |OR ON ON 2020/06/21
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US-20190292866-$ or
US-20190245348-$ or
US-20190211661-$ or
US-20190203567-$ or
US-20190178235-$ or
US-20190169971-$ or
US-20190162061-$ or
US-20190128080-$ or
US-20190120024-$ or
US-20190112910-$ or
US-20190100989-$ or
US-20190063309-$ or
US-20190003329-$ or
US-20180320483-$ or
US-20180245428-$ or
US-20180216455-$ or
US-20180156210-$ or
US-20180038216-$ or
US-20180028992-$ or
US-20130025706-$ or
US-20170328179-$ or
US-20170314979-$ or
US-20170021318-$ or
US-20170292513-$ or
US-20170259227-
$).did. or (US-
20170241221-$ or US-
20170234250-$ or US-
20170226842-$ or US-
20170159570-$ or US-
20170146189-$ or US-
20170145918-$ or US-
20170114625-$ or US-
20170051732-$ or US-
20170036872-$ or US-
20170022807-$ or US-
20160348479-$ or US-
20160341281-$ or US-
20160319650-$ or US-
20160312108-$ or US-
20160290563-$ or US-
20160290114-$ or US-
20160281484-$ or US-
20160265457-$ or US-
20160230525-$ or US-
20160230524-$ or US-
20160221220-$ or US-
20160208595-$ or US-
20160186531-$ or US-
20160160889-$ or US-
20160105022-$ or US-
20160102537-$ or US-
20150330172-$).did. or
(US-20150314225-$ or
US-20150300336-$ or
US-20150225113-$ or
US-20150217672-$ or
US-20150211512-$ or
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US-20150176386-$ or
US-20150159911-$ or
US-20150136043-$ or
US-20150114652-$ or
US-20150097504-$ or
US-20150083426-$ or
US-20150075778-$ or
US-20150053426-$ or
US-20150027712-$ or
US-20140379300-$ or
US-20140290768-$ or
US-20140277772-$ or
US-20140255214-$ or
US-20140251623-$ or
US-20140246211-$ or
US-20140219824-$ or
US-20140124162-$ or
US-20140095114-$ or
US-20140060658-$ or
US-20140054965-$ or
US-20140000899-$ or
US-20130343858-
$).did. or (US-
20130341029-$ or US-
20130306322-$ or US-
20130233542-$ or US-
20130175039-$ or US-
20130175038-$ or US-
20130009469-$ or US-
20120247783-$ or US-
20120232728-$ or US-
20120222865-$ or US-
20120205400-$ or US-
20120205301-$ or US-
20120127635-$ or US-
20120085541-$ or US-
20120049625-$ or US-
20120018016-$ or US-
20110272158-$ or US-
20110247878-$ or US-
20110166046-$ or US-
20110085924-$ or US-
20110061855-$ or US-
20110017468-$ or US-
20110005757-$ or US-
20100322802-$ or US-
20100303655-$ or US-
20100293973-$ or US-
20100250139-$ or US-
20100172202-$).did. or
(US-20100146981-$ or
US-20100132949-$ or
US-20100051272-$ or
US-20100045109-$ or
US-20100038907-$ or
US-20100019574-$ or
US-20090308602-$ or
US-20090260826-$ or
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US-20090200035-$ or
US-20090188181-$ or
US-20090145611-$ or
US-20090095482-$ or
US-20090093317-$ or
US-20090078410-$ or
US-20090065299-$ or
US-20090045782-$ or
US-20080264649-$ or
US-20080264625-$ or
US-20080217024-$ or
US-20080208478-$ or
US-20080137266-$ or
US-20080112802-$ or
US-20080041596-$ or
US-20080017369-$ or
US-20070278140-$ or
US-20070226089-$ or
US-20070201305-
$).did. or (US-
20070187163-$ or US-
20070131410-$ or US-
20060052903-$ or US-
20050274508-$ or US-
20050116541-$ or US-
20050061548-$ or US-
20040167738-$ or US-
20040102109-$ or US-
20040040746-$ or US-
20040000077-$ or US-
20020169523-$ or US-
20030056514-$ or US-
20030138327-$ or US-
20130284278-$).did. or
(US-10260327-$ or US-
10246984-$ or US-
10378326-$ or US-
9915128-$ or US-
10280724-$ or US-
9103193-$ or US-
9995218-$ or US-
9970278-$ or US-
9893500-$ or US-
9745840-$ or US-
9650879-$ or US-
10020711-$ or US-
9534473-$ or US-
9840901-$ or US-
9140110-$ or US-
10119381-$ or US-
10407990-$ or US-
10232332-$ or US-
9650871-$ or US-
10393108-$ or US-
10254732-$ or US-
9410410-$ or US-
10036238-$ or US-
9587649-$ or US-
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10008880-$ or US-

10227854-%).did. or
(US-8997904-$ or US-

9963961-$ or US-
8789601-$ or US-
9738461-$ or US-
8534235-% or US-
8154419-$ or US-
7845413-$ or US-
1656861-$ or US-
1671436-$ or US-
2183364-$ or US-
2220622-$ or US-
2248051-$ or US-
2407796-$ or US-
2416848-$ or US-
2753940-$ or US-
3061039-$ or US-
3066503-$ or US-
3302069-$ or US-
3334495-$ or US-
3722595-$ or US-
3764233-$ or US-
3773140-$ or US-
3837179-% or US-
3849662-$ or US-
3881551-% or US-
4037431-$ or US-

4100822-$).did. or (US-

4151575-$ or US-
4226299-$ or US-
4265266-$ or US-
4432064-$ or US-
4442665-$ or US-
4456092-$ or US-
4506982-$ or US-
4512387-$ or US-
4529887-$ or US-
4538916-$ or US-
4676063-$ or US-
4759674-$ or US-
4793386-$ or US-
4845981-$ or US-
4922463-$ or US-
5006044-$ or US-
5025861-$ or US-
5050673-$ or US-
5130628-$ or US-
5131472-$ or US-
5172009-$ or US-
5189388-$ or US-
5366324-$ or US-
5422550-$ or US-
5548093-$ or US-
5590976-$ or US-

5655361-$).did. or (US-

5736838-$ or US-
5755096-$ or US-
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5790972-$ or US-
5865247-$ or US-
5879137-$ or US-
5894888-$ or US-
5907970-$ or US-
6138764-$ or US-
6142878-$ or US-
6164910-$ or US-
6202702-$ or US-
6208098-$ or US-
6254462-$ or US-
6271637-$ or US-
6273193-$ or US-
6315523-$ or US-
6477852-$ or US-
6484490-$ or US-
6491098-$ or US-
6529135-$ or US-
6776227-$ or US-
6802690-$ or US-
6808303-$ or US-
6931310-$ or US-
6936947-$ or US-
7082993-$ or US-
7104233-$).did. or (US-
7170262-$ or US-
7173399-$ or US-
7308933-$ or US-
7312593-$ or US-
7336514-$ or US-
7445041-$ or US-
7494263-$ or US-
7500642-$ or US-
7525264-$ or US-
7563076-$ or US-
7581379-$ or US-
7675189-$ or US-
7683499-$ or US-
7717193-$ or US-
7755310-$ or US-
7807048-$ or US-
7835140-$ or US-
7894757-$ or US-
7977824-$ or US-
7984757-$ or US-
8037936-$ or US-
8054084-$ or US-
8083504-$ or US-
7926562-$ or US-
8096891-$ or US-
8139383-$ or US-
8146665-$).did. or (US-
8232892-$ or US-
8261528-$ or US-
8272439-$ or US-
8310272-$ or US-
8354817-$ or US-
8474521-$ or US-

01/14/2023 08:10:46 AM
Workspace: 17/321,936 - SYSTEM AND METHOD FOR INTEGRATED FLOW SUPPLY LINE

LIBERTY EXHIBIT 1pgg RAdo#6
AL




8573303-$ or US-
8596056-$ or US-
8616005-$ or US-
8616274-$ or US-
8646521-$ or US-
8692408-$ or US-
8727068-$ or US-
8760657-$ or US-
8774972-$ or US-
8800652-$ or US-
8807960-$ or US-
8838341-$ or US-
8851860-$ or US-
8857506-$ or US-
8899940-$ or US-
8905056-$ or US-
8905138-$ or US-
9018881-$ or US-
9051822-$ or US-
9067182-$ or US-
9119326-$).did. or (US-
9160168-$ or US-
9322239-$ or US-
9450385-$ or US-
9611728-$ or US-
9728354-$ or US-
9863228-$ or US-
9932799-$ or US-
9976351-$ or US-
10287873-$ or US-
10309205-$ or US-
10371012-$ or US-
10436026-$ or US-
10669804-$ or US-
3055682-$ or US-
9513055-$ or US-
9061223-$ or US-
8091928-$).did.

L40 14 L39 and fitting with (US-PGPUB; USPAT; |OR ON ON 2020/06/21
hose USOCR; FPRS; EPO; 10:20 PM
JPO; DERWENT;
IBM_TDB)
L41 2 hose with fracturing with | (US-PGPUB; USPAT; |OR ON ON 2020/06/21
inches USOCR; FPRS; EPO; 11:16 PM
JPO; DERWENT;
IBM_TDB)
L42 0 fracturing with pump (US-PGPUB; USPAT; |OR ON ON 2020/06/21
with L28 adj inches USOCR; FPRS; EPO; 11:18 PM
JPO; DERWENT;
IBM_TDB)
L43 0 fracturing with pump (US-PGPUB; USPAT; |OR ON ON 2020/06/21
with L28 USOCR; FPRS; EPO; 11:18 PM
JPO; DERWENT;
IBM_TDB)
L44 322 fracturing with pump (US-PGPUB; USPAT; |OR ON ON 2020/06/21
with "6" USOCR; FPRS; EPO; 11:18 PM
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JPO; DERWENT;
IBM_TDB)

L45 0 fracturing with pump (US-PGPUB; USPAT; |OR ON ON 2020/06/21
with "6" near2 (inch$4 |[USOCR; FPRS; EPO; 11:19 PM
diameter) JPO; DERWENT;

IBM_TDB)

L46 2134 pump with "6" near2 (US-PGPUB; USPAT; |OR ON ON 2020/06/21

(inch$4 diameter) USOCR; FPRS; EPO; 11:19 PM
JPO; DERWENT;
IBM_TDB)

L47 21 (F16L33/02.cpc. (US-PGPUB; USPAT; |OR ON ON 2020/06/21
E21B43/26.cpc. USOCR) 11:19 PM
F04B1/00.cpc.

F04B15/02.cpc.
F04B17/03.cpc.) and
pump with "6" near2
(inch$4 diameter)

L48 0 hose with drop adj out |(US-PGPUB; USPAT; [OR ON ON 2020/06/23
adj rate and fracturing |USOCR; FPRS; EPO; 08:29 AM

JPO; DERWENT;
IBM_TDB)

L49 0 hose with drop adj out |(US-PGPUB; USPAT; [OR ON ON 2020/06/23

and fracturing USOCR; FPRS; EPO; 08:29 AM
JPO; DERWENT;
IBM_TDB)

L50 6 hose with dropout and | (US-PGPUB; USPAT; [OR ON ON 2020/06/23

fracturing USOCR; FPRS; EPO; 08:29 AM
JPO; DERWENT;
IBM_TDB)

L51 0 hose with pump with (US-PGPUB; USPAT; |OR ON ON 2020/06/23
slurry with diameter and [USOCR; FPRS; EPO; 08:30 AM
fracturing JPO; DERWENT;

IBM_TDB)

L52 109 (hose pump) with slurry |(US-PGPUB; USPAT; [OR ON ON 2020/06/23
with diameter and USOCR; FPRS; EPO; 08:30 AM
fracturing JPO; DERWENT;

IBM_TDB)

L53 0 (hose and pump) with | (US-PGPUB; USPAT; [OR ON ON 2020/06/23
slurry with diameter and [USOCR; FPRS; EPO; 08:30 AM
fracturing JPO; DERWENT;

IBM_TDB)

L54 108 (pump) with slurry with | (US-PGPUB; USPAT; [OR ON ON 2020/06/23

diameter and fracturing [USOCR; FPRS; EPO; 08:31 AM
JPO; DERWENT;
IBM_TDB)

L55 1 (hose) with slurry with | (US-PGPUB; USPAT; [OR ON ON 2020/06/23

diameter and fracturing [USOCR; FPRS; EPO; 08:31 AM
JPO; DERWENT;
IBM_TDB)

L56 47 ("10337308"|"10415332 | (US-PGPUB; USPAT) |OR ON ON 2020/10/19
"|"10669804"|"2003007 01:01 PM
9875"|"20060065319"|"
20110052423"|"201301
80722"|"20130284278"|
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"20130299167"|"20130

306322"|"20130317750
"|"20140138079"|"2014

0238683"|"2016025826
7"|"20160326854"|"201

70096885"|"201701307
43"|"20170175516""20

170226838"|"20180045
331"|"20180238147"|"2

0180266412""2018029
1713"|"20180343125"|"

20190010793"|"201901

12910"["20190119096"|
"20200232454"|"26107

41"|"3055682"|"500440

0"|"5025861"|"5230366"
|"56433243"|"6719900"|"
7170262"|"8091928"|"8

774972"|"8997904"|"90

51822"|"9061223"|"926

0253"|"9324049"|"9340

353"|"9499335"|"95130

55"|"9909398").PN.

("10302079"|"20030079
875"|"20110052423"|"2
0130180722"|"2013029
9167"|"20170159654"|"
20170226838").PN.

("10337308"|"10415332
"|"10669804"|"2003007

9875""20060065319"|"

20110052423"|"201301

80722"|"20130284278"|
"20130299167"|"20130

306322"|"20130317750
"|"20140138079"|"2014

0238683"|"2016025826
7"|"20160326854"|"201

70096885"|"201701307
43"|"20170175516""20

170226838"|"20180045
331"|"20180238147"|"2

0180266412""2018029
1713"|"20180343125"|"

20190010793"|"201901

12910"["20190119096"|
"20200232454"|"26107

41"|"3055682"|"500440

0"|"5025861"|"5230366"
|"56433243"|"6719900"|"
7170262"|"8091928"|"8

774972"|"8997904"|"90

51822"|"9061223"|"926

0253"|"9324049"|"9340

353"|"9499335"|"95130

55"|"9909398").PN.

("10184465"|"10627003

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

ON

ON

ON

ON

ON

ON

2020/10/19
03:42 PM

2020/10/19
03:42 PM

2021/01/07

L57 7
L58 47
L59 25
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"|"10669471"|"1069595 02:15 PM

0"["10711576"|"200800

95644"|"20120152716"|

"20130189629"|"20130

255271"|"20160273456

"|"20170043280"|"2017

0074076"|"2017013817

1"|"20200047141"|"202

00088152"|"5517822"|"

6626646"["6765304"|"8

506267"|"8763387"|"87

95525"|"9051923"|"948

2086"|"9706185"|"9739

546").PN.

L60 3 "20170218727" (US-PGPUB; USPAT; |OR ON ON 2021/01/07

USOCR; FPRS; EPO; 02:29 PM
JPO; DERWENT;
IBM_TDB)

L61 1 (L59 L60) and pump$4 |(US-PGPUB; USPAT; |OR ON ON 2021/01/07
same fitting USOCR; FPRS; EPO; 02:32 PM

JPO; DERWENT;
IBM_TDB)
L62 0 (L59 L60) and pump$4 |(US-PGPUB; USPAT; |OR ON ON 2021/01/07
with plung$4 USOCR; FPRS; EPO; 02:33 PM
JPO; DERWENT;
IBM_TDB)
L63 22 (L59 L60) and pump$4 |(US-PGPUB; USPAT; |OR ON ON 2021/01/07
USOCR; FPRS; EPO; 02:33 PM
JPO; DERWENT;
IBM_TDB)

L64 1 (pump and reducer and |(US-PGPUB; USPAT; [OR ON ON 2021/01/08
union and shank) same |USOCR; FPRS; EPO; 09:05 PM
fitting JPO; DERWENT;

IBM_TDB)

L65 0 (pump with fitting) and | (US-PGPUB; USPAT; [OR ON ON 2021/01/08
(reducer and union and |USOCR; FPRS; EPO; 09:05 PM
shank) same fitting JPO; DERWENT;

IBM_TDB)

L66 272 (pump with fitting) and | (US-PGPUB; USPAT; [OR ON ON 2021/01/08

(reducer with fitting) USOCR; FPRS; EPO; 09:05 PM
JPO; DERWENT;
IBM_TDB)

L67 5221 electric$4 with (US-PGPUB; USPAT; |OR ON ON 2021/01/08
hydraulic$4 with pump |USOCR; FPRS; EPO; 09:08 PM
and plunger JPO; DERWENT;

IBM_TDB)

L68 10 electric$4 with (US-PGPUB; USPAT; |OR ON ON 2021/01/08
hydraulic$4 with pump |USOCR; FPRS; EPO; 09:08 PM
and multi-plunger JPO; DERWENT;

IBM_TDB)

L69 6 electric$4 with (US-PGPUB; USPAT; |OR ON ON 2021/01/08
hydraulic$4 with pump |USOCR; FPRS; EPO; 09:12 PM
and (multi-plunger JPO; DERWENT;
duplex triplex) with IBM_TDB)
pump and pump with
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fitting and hose with
fitting

L70 12 electric$4 with pump (US-PGPUB; USPAT; |OR ON ON 2021/01/08
and (multi-plunger USOCR; FPRS; EPO; 09:30 PM
duplex triplex) with JPO; DERWENT;
pump and pump with IBM_TDB)
fitting and hose with
fitting and pump with
(hydraulic$4 fractur$4)

L71 11 electric$4 with pump (US-PGPUB; USPAT; |OR ON ON 2021/01/08
and (multi-plunger USOCR; FPRS; EPO; 09:45 PM
duplex triplex) with JPO; DERWENT;
pump and pump with IBM_TDB)
fitting and pump with
hose and hose with
fitting and pump with
(hydraulic$4 fractur$4)

L72 42111 (F16L33/02.cpc. (US-PGPUB; USPAT; |OR ON ON 2021/01/08
E21B43/26.cpc. USOCR; FPRS; EPO; 09:54 PM
F04B1/00.cpc. JPO; DERWENT;

F04B15/02.cpc. IBM_TDB)
F04B17/03.cpc.)

L73 8 (F16L33/02.cpc. (US-PGPUB; USPAT; |OR ON ON 2021/01/08
E21B43/26.cpc. USOCR; FPRS; EPO; 09:55 PM
F04B1/00.cpc. JPO; DERWENT;

F04B15/02.cpc. IBM_TDB)
F04B17/03.cpc.) and

pump and hose and

fitting and reduc$4 with

fitting and hose with

fitting and hose with

pump

L74 5 (US-10563490-$ or US- [(USPAT) OR ON ON 2021/01/08
10760557-% or US- 09:55 PM
9316216-% or US-

8469108-% or US-
3652188-%).did.

L75 8 L73 and reduc$4 with  [(US-PGPUB; USPAT; |OR ON ON 2021/01/08
fitting and hose with USOCR; FPRS; EPO; 09:56 PM
fitting and hose with JPO; DERWENT;
pump IBM_TDB)

L76 5 L74 and reduc$4 with  [(US-PGPUB; USPAT; |OR ON ON 2021/01/08
fitting and hose with USOCR; FPRS; EPO; 09:56 PM
fitting and hose with JPO; DERWENT;
pump IBM_TDB)

L77 0 (F16L33/02.cpc. (US-PGPUB; USPAT; |OR ON ON 2021/01/08
E21B43/26.cpc. USOCR; FPRS; EPO; 10:09 PM
F04B1/00.cpc. JPO; DERWENT;

F04B15/02.cpc. IBM_TDB)
F04B17/03.cpc.) and
pump and hose and
fitting and (union shank
reduc$3) with fitting and
hose with fitting and
hose with pump and
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(reduc$3 with (union
shank))

L78 15 (F16L33/02.cpc. (US-PGPUB; USPAT; |OR ON ON 2021/01/08
E21B43/26.cpc. USOCR; FPRS; EPO; 10:10 PM
F04B1/00.cpc. JPO; DERWENT;

F04B15/02.cpc. IBM_TDB)
F04B17/03.cpc.) and

pump and hose and

fitting and ((reduc$3

with (union

shank))(union shank

reduc$3) with fitting)

and hose with fitting

and hose with pump

L79 10 (US-20190055938-$% or [(US-PGPUB; USPAT; |OR ON ON 2021/01/08
US-20060021659- DERWENT) 10:14 PM
$).did. or (US-
10102471-$ or US-

9932981-% or US-
10563490-% or US-
10760557-% or US-
9316216-% or US-
8469108-% or US-
3652188-9%).did. or (US-
20150247497-3%).did.

L80 10 L79 and ((reduc$3 with [(US-PGPUB; USPAT; |OR ON ON 2021/01/08
(union shank))(union USOCR; FPRS; EPO; 10:14 PM
shank reduc$3) with JPO; DERWENT;
fitting) and hose with IBM_TDB)
fitting and hose with
pump

L81 3 "20170218727" (US-PGPUB; USPAT; |OR ON ON 2021/01/08

USOCR; FPRS; EPO; 10:27 PM
JPO; DERWENT;
IBM_TDB)

L82 4 ("20030000759""20140 | (US-PGPUB; USPAT) |OR ON ON 2021/03/04
174691"|"20170302218 08:09 AM
"|"6560131").PN.

L83 3 "20180183219" (US-PGPUB; USPAT; |OR ON ON 2021/03/04

USOCR; FPRS; EPO; 02:49 PM
JPO; DERWENT;
IBM_TDB)

L84 1 ("20030000759""20140 | (US-PGPUB; USPAT) |OR ON ON 2021/03/04
174691"|"20170302218 02:51 PM
"|"6560131").PN. and
pump same (plunger
hose fitting)

L85 25 ("10221639"|"10408030 | (US-PGPUB; USPAT) |OR ON ON 2021/03/23
"|"10408031"|"1074073 09:26 PM
0"["20080277120"|"201
10110793"|"201302844
55"|"20160326853"|"20
170082033""20170212
535"|"20170370639"|"2
0180090914"|"2018018
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L86

L90

415

1830"|"20180259080"|"
20180266217""201802
84817"|"20180298731"|
"20180312738"|"20190
154020"|"20190249527
"|"3878884"|"5439066"|"
6985750""9062545"|"9
506333").PN.

L88 and fitting with
hose

((US-20170145918-A1
OR US-20080264625-
A1 OR US-
20130284278-A1 OR
US-20060065319-A1
OR US-20190316447-
A1 OR US-
20190292866-A1 OR
US-20190245348-A1
OR US-20190211661-
A1 OR US-
20190203567-A1 OR
US-20190178235-A1
OR US-20190169971-
A1 OR US-
20190162061-A1 OR
US-20190128080-A1
OR US-20190120024-
A1 OR US-
20190112910-A1 OR
US-20190100989-A1
OR US-20190063309-
A1 OR US-
20190003329-A1 OR
US-20180320483-A1
OR US-20180245428-
A1 OR US-
20180216455-A1 OR
US-20180156210-A1
OR US-20180038216-
A1 OR US-
20180028992-A1 OR
US-20130025706-A1
OR US-20170328179-
A1 OR US-
20170314979-A1 OR
US-20170021318-A1
OR US-20170292513-
A1 OR US-
20170259227-A1 OR
US-20170241221-A1
OR US-20170234250-
A1 OR US-
20170226842-A1 OR
US-20170159570-A1
OR US-20170146189-
A1 OR US-

(US-PGPUB; USPAT)

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

OR

OR

ON

ON

ON

ON

2021/03/23
09:29 PM

2022/11/01
04:56 PM
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20170114625-A1 OR
US-20170051732-A1
OR US-20170036872-
A1 OR US-
20170022807-A1 OR
US-20160348479-A1
OR US-20160341281-
A1 OR US-
20160319650-A1 OR
US-20160312108-A1
OR US-20160290563-
A1 OR US-
20160290114-A1 OR
US-20160281484-A1
OR US-20160265457-
A1 OR US-
20160230525-A1 OR
US-20160230524-A1
OR US-20160221220-
A1 OR US-
20160208595-A1 OR
US-20160186531-A1
OR US-20160160889-
A1 OR US-
20160105022-A1 OR
US-20160102537-A1
OR US-20150330172-
A1 OR US-
20150314225-A1 OR
US-20150300336-A1
OR US-20150225113-
A1 OR US-
20150217672-A1 OR
US-20150211512-A1
OR US-20150176386-
A1 OR US-
20150159911-A1 OR
US-20150136043-A1
OR US-20150114652-
A1 OR US-
20150097504-A1 OR
US-20150083426-A1
OR US-20150075778-
A1 OR US-
20150053426-A1 OR
US-20150027712-A1
OR US-20140379300-
A1 OR US-
20140290768-A1 OR
US-20140277772-A1
OR US-20140255214-
A1 OR US-
20140251623-A1 OR
US-20140246211-A1
OR US-20140219824-
A1 OR US-
20140124162-A1 OR
US-20140095114-A1
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OR US-20140060658-
A1 OR US-
20140054965-A1 OR
US-20140000899-A1
OR US-20130343858-
A1 OR US-
20130341029-A1 OR
US-20130306322-A1
OR US-20130233542-
A1 OR US-
20130175039-A1 OR
US-20130175038-A1
OR US-20130009469-
A1 OR US-
20120247783-A1 OR
US-20120232728-A1
OR US-20120222865-
A1 OR US-
20120205400-A1 OR
US-20120205301-A1
OR US-20120127635-
A1 OR US-
20120085541-A1 OR
US-20120049625-A1
OR US-20120018016-
A1 OR US-
20110272158-A1 OR
US-20110247878-A1
OR US-20110166046-
A1 OR US-
20110085924-A1 OR
US-20110061855-A1
OR US-20110017468-
A1 OR US-
20110005757-A1 OR
US-20100322802-A1
OR US-20100303655-
A1 OR US-
20100293973-A1 OR
US-20100250139-A1
OR US-20100172202-
A1 OR US-
20100146981-A1 OR
US-20100132949-A1
OR US-20100051272-
A1 OR US-
20100045109-A1 OR
US-20100038907-A1
OR US-20100019574-
A1 OR US-
20090308602-A1 OR
US-20090260826-A1
OR US-20090200035-
A1 OR US-
20090188181-A1 OR
US-20090145611-A1
OR US-20090095482-
A1 OR US-
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20090093317-A1 OR
US-20090078410-A1
OR US-20090065299-
A1 OR US-
20090045782-A1 OR
US-20080264649-A1
OR US-20080217024-
A1 OR US-
20080208478-A1 OR
US-20080137266-A1
OR US-20080112802-
A1 OR US-
20080041596-A1 OR
US-20080017369-A1
OR US-20070278140-
A1 OR US-
20070226089-A1 OR
US-20070201305-A1
OR US-20070187163-
A1 OR US-
20070131410-A1 OR
US-20060052903-A1
OR US-20050274508-
A1 OR US-
20050116541-A1 OR
US-20050061548-A1
OR US-20040167738-
A1 OR US-
20040102109-A1 OR
US-20040040746-A1
OR US-20040000077-
A1 OR US-
20020169523-A1 OR
US-20030056514-A1
OR US-20030138327-
A1 OR US-
20200232454-A1 OR
US-20190119096-A1
OR US-20170226838-
A1 OR US-
20130299167-A1 OR
US-20130180722-A1
OR US-20110052423-
A1 OR US-
20030079875-A1 OR
US-20190010793-A1
OR US-20180343125-
A1 OR US-
20180291713-A1 OR
US-20180266412-A1
OR US-20180238147-
A1 OR US-
20180045331-A1 OR
US-20170175516-A1
OR US-20170130743-
A1 OR US-
20170096885-A1 OR
US-20160258267-A1
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OR US-20140238683-
A1 OR US-
20130317750-A1 OR
US-20200088152-A1
OR US-20200047141-
A1 OR US-
20170138171-A1 OR
US-20170074076-A1
OR US-20170043280-
A1 OR US-
20160273456-A1 OR
US-20130255271-A1
OR US-20130189629-
A1 OR US-
20120152716-A1 OR
US-20080095644-A1
OR US-20170302218-
A1 OR US-
20140174691-A1 OR
US-20030000759-A1
OR US-20190249527-
A1 OR US-
20190154020-A1 OR
US-20180312738-A1
OR US-20180298731-
A1 OR US-
20180284817-A1 OR
US-20180266217-A1
OR US-20180259080-
A1 OR US-
20180181830-A1 OR
US-20180090914-A1
OR US-20170370639-
A1 OR US-
20170212535-A1 OR
US-20170082033-A1
OR US-20160326853-
A1 OR US-
20130284455-A1 OR
US-20110110793-A1
OR US-20080277120-
A1).did. AND
PGPB.dbnm.) OR ((US-
10669804-B2 OR US-
3055682-A OR US-
9513055-B1 OR US-
9061223-B2 OR US-
8091928-B2 OR US-
6719900-B2 OR US-
5433243-A OR US-
5230366-A OR US-
2610741-A OR US-
5472049-A OR US-
10260327-B2 OR US-
10246984-B2 OR US-
10378326-B2 OR US-
9915128-B2 OR US-
10280724-B2 OR US-
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9103193-B2 OR US-
9995218-B2 OR US-
9970278-B2 OR US-
9893500-B2 OR US-
9745840-B2 OR US-
9650879-B2 OR US-
10020711-B2 OR US
9534473-B2 OR US-
9840901-B2 OR US-
9140110-B2 OR US-
10119381-B2 OR US
10407990-B2 OR US
10232332-B2 OR US
9650871-B2 OR US-
10393108-B2 OR US
10254732-B2 OR US
9410410-B2 OR US-
10036238-B2 OR US
9587649-B2 OR US-
10008880-B2 OR US
10227854-B2 OR US
8997904-B2 OR US-
9963961-B2 OR US-
8789601-B2 OR US-
9738461-B2 OR US-
8534235-B2 OR US-
8154419-B2 OR US-
7845413-B2 OR US-
1656861-A OR US-
1671436-A OR US-
2183364-A OR US-
2220622-A OR US-
2248051-A OR US-
2407796-A OR US-
2416848-A OR US-
2753940-A OR US-
3061039-A OR US-
3066503-A OR US-
3302069-A OR US-
3334495-A OR US-
3722595-A OR US-
3764233-A OR US-
3773140-A OR US-
3837179-A OR US-
3849662-A OR US-
3881551-A OR US-
4037431-A OR US-
4100822-A OR US-
4151575-A OR US-
4226299-A OR US-
4265266-A OR US-
4432064-A OR US-
4442665-A OR US-
4456092-A OR US-
4506982-A OR US-
4512387-A OR US-
4529887-A OR US-
4538916-A OR US-
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4676063-A OR US-
4759674-A OR US-
4793386-A OR US-
4845981-A OR US-
4922463-A OR US-
5006044-A OR US-
5025861-A OR US-
5050673-A OR US-
5130628-A OR US-
5131472-A OR US-
5172009-A OR US-
5189388-A OR US-
5366324-A OR US-
5422550-A OR US-
5548093-A OR US-
5590976-A OR US-
5655361-A OR US-
5736838-A OR US-
5755096-A OR US-
5790972-A OR US-
5865247-A OR US-
5879137-A OR US-
5894888-A OR US-
5907970-A OR US-
6138764-A OR US-
6142878-A OR US-
6164910-A OR US-
6202702-B1 OR US-
6208098-B1 OR US-
6254462-B1 OR US-
6271637-B1 OR US-
6273193-B1 OR US-
6315523-B1 OR US-
6477852-B2 OR US-
6484490-B1 OR US-
6491098-B1 OR US-
6529135-B1 OR US-
6776227-B2 OR US-
6802690-B2 OR US-
6808303-B2 OR US-
6931310-B2 OR US-
6936947-B1 OR US-
7082993-B2 OR US-
7104233-B2 OR US-
7170262-B2 OR US-
7173399-B2 OR US-
7308933-B1 OR US-
7312593-B1 OR US-
7336514-B2 OR US-
7445041-B2 OR US-
7494263-B2 OR US-
7500642-B2 OR US-
7525264-B2 OR US-
7563076-B2 OR US-
7581379-B2 OR US-
7675189-B2 OR US-
7683499-B2 OR US-
7717193-B2 OR US-
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7755310-B2 OR US-
7807048-B2 OR US-
7835140-B2 OR US-
7894757-B2 OR US-
7977824-B2 OR US-
7984757-B1 OR US-
8037936-B2 OR US-
8054084-B2 OR US-
8083504-B2 OR US-
7926562-B2 OR US-
8096891-B2 OR US-
8139383-B2 OR US-
8146665-B2 OR US-
8232892-B2 OR US-
8261528-B2 OR US-
8272439-B2 OR US-
8310272-B2 OR US-
8354817-B2 OR US-
8474521-B2 OR US-
8573303-B2 OR US-
8596056-B2 OR US-
8616005-B1 OR US-
8616274-B2 OR US-
8646521-B2 OR US-
8692408-B2 OR US-
8727068-B2 OR US-
8760657-B2 OR US-
8774972-B2 OR US-
8800652-B2 OR US-
8807960-B2 OR US-
8838341-B2 OR US-
8851860-B1 OR US-
8857506-B2 OR US-
8899940-B2 OR US-
8905056-B2 OR US-
8905138-B2 OR US-
9018881-B2 OR US-
9051822-B2 OR US-
9067182-B2 OR US-
9119326-B2 OR US-
9160168-B2 OR US-
9322239-B2 OR US-
9450385-B2 OR US-
9611728-B2 OR US-
9728354-B2 OR US-
9863228-B2 OR US-
9932799-B2 OR US-
9976351-B2 OR US-
10287873-B2 OR US
10309205-B2 OR US
10371012-B2 OR US
10436026-B2 OR US
10302079-B2 OR US
10337308-B2 OR US
10415332-B2 OR US
9909398-B2 OR US-
9499335-B2 OR US-
9340353-B2 OR US-
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9324049-B2 OR US-
9260253-B2 OR US-
5004400-A OR US-
10711576-B2 OR US-
10695950-B2 OR US
10669471-B2 OR US-
10627003-B2 OR US-
10184465-B2 OR US
9739546-B2 OR US-
9706185-B2 OR US-
9482086-B2 OR US-
9051923-B2 OR US-
8795525-B2 OR US-
8763387-B2 OR US-
8506267-B2 OR US-
6765304-B2 OR US-
6626646-B2 OR US-
5517822-A OR US-
6560131-B1 OR US-
10740730-B2 OR US
10408031-B2 OR US-
10408030-B2 OR US-
10221639-B2 OR US
9506333-B2 OR US-
9062545-B2 OR US-
6985750-B1 OR US-
5439066-A OR US-
3878884-A).did. AND
USPT.dbnm.) OR ((US-
20170218727-A1).did.
AND DWPI.dbnm.)

L91 0 F16L33/2076.cpc. AND |(US-PGPUB; USPAT; |OR ON ON 2022/11/01
F16L13/141.cpc. AND |USOCR; FIT (AU, AP, 05:57 PM
F16L25/14.cpc. AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L92 11 (F16L13/141 .cpc. (US-PGPUB; USPAT; |OR ON ON 2022/11/01
F16L33/2076.cpc.) USOCR; FIT (AU, AP, 05:58 PM
AND F16L25/14.cpc. AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L93 2 (F16L13/141 .cpc. (US-PGPUB; USPAT; |OR ON ON 2022/11/01
F16L33/2076.cpc. USOCR; FIT (AU, AP, 05:59 PM
F16L25/14.cpc.) AND |AT, CA, CH, CN, DD,
hydraulic$4 ADJ DE, EA, EP, ES, FR,
fractur$3 GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L94 170 (F16L13/141 .cpc. (US-PGPUB; USPAT; |OR ON ON 2022/11/02
F16L33/2076.cpc. USOCR; FIT (AU, AP, 11:31 AM
01/14/2023 08:10:46 AM LIBERTY EXHIBIT 1Pgge 407d9P 1

Workspace: 17/321,936 - SYSTEM AND METHOD FOR INTEGRATED FLOW SUPPLY LINE

AL




F16L25/14.cpc.) AND
fractur$3

(F16L13/141.cpc.
F16L33/2076.cpc.
F16L25/14.cpc.) AND
fractur$3 AND pump$4

((US-20170145918-A1
OR US-20080264625-
A1 OR US-
20130284278-A1 OR
US-20060065319-A1
OR US-20190316447-
A1 OR US-
20190292866-A1 OR
US-20190245348-A1
OR US-20190211661-
A1 OR US-
20190203567-A1 OR
US-20190178235-A1
OR US-20190169971-
A1 OR US-
20190162061-A1 OR
US-20190128080-A1
OR US-20190120024-
A1 OR US-
20190112910-A1 OR
US-20190100989-A1
OR US-20190063309-
A1 OR US-
20190003329-A1 OR
US-20180320483-A1
OR US-20180245428-
A1 OR US-
20180216455-A1 OR
US-20180156210-A1
OR US-20180038216-
A1 OR US-
20180028992-A1 OR
US-20130025706-A1
OR US-20170328179-
A1 OR US-
20170314979-A1 OR
US-20170021318-A1
OR US-20170292513-
A1 OR US-
20170259227-A1 OR
US-20170241221-A1
OR US-20170234250-
A1 OR US-

AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

OR

OR

ON

ON

ON

ON

2022/11/02
11:32 AM

2022/11/02
11:42 AM

L95 27
L96 417
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20170226842-A1 OR
US-20170159570-A1
OR US-20170146189-
A1 OR US-
20170114625-A1 OR
US-20170051732-A1
OR US-20170036872-
A1 OR US-
20170022807-A1 OR
US-20160348479-A1
OR US-20160341281-
A1 OR US-
20160319650-A1 OR
US-20160312108-A1
OR US-20160290563-
A1 OR US-
20160290114-A1 OR
US-20160281484-A1
OR US-20160265457-
A1 OR US-
20160230525-A1 OR
US-20160230524-A1
OR US-20160221220-
A1 OR US-
20160208595-A1 OR
US-20160186531-A1
OR US-20160160889-
A1 OR US-
20160105022-A1 OR
US-20160102537-A1
OR US-20150330172-
A1 OR US-
20150314225-A1 OR
US-20150300336-A1
OR US-20150225113-
A1 OR US-
20150217672-A1 OR
US-20150211512-A1
OR US-20150176386-
A1 OR US-
20150159911-A1 OR
US-20150136043-A1
OR US-20150114652-
A1 OR US-
20150097504-A1 OR
US-20150083426-A1
OR US-20150075778-
A1 OR US-
20150053426-A1 OR
US-20150027712-A1
OR US-20140379300-
A1 OR US-
20140290768-A1 OR
US-20140277772-A1
OR US-20140255214-
A1 OR US-
20140251623-A1 OR
US-20140246211-A1
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OR US-20140219824-
A1 OR US-
20140124162-A1 OR
US-20140095114-A1
OR US-20140060658-
A1 OR US-
20140054965-A1 OR
US-20140000899-A1
OR US-20130343858-
A1 OR US-
20130341029-A1 OR
US-20130306322-A1
OR US-20130233542-
A1 OR US-
20130175039-A1 OR
US-20130175038-A1
OR US-20130009469-
A1 OR US-
20120247783-A1 OR
US-20120232728-A1
OR US-20120222865-
A1 OR US-
20120205400-A1 OR
US-20120205301-A1
OR US-20120127635-
A1 OR US-
20120085541-A1 OR
US-20120049625-A1
OR US-20120018016-
A1 OR US-
20110272158-A1 OR
US-20110247878-A1
OR US-20110166046-
A1 OR US-
20110085924-A1 OR
US-20110061855-A1
OR US-20110017468-
A1 OR US-
20110005757-A1 OR
US-20100322802-A1
OR US-20100303655-
A1 OR US-
20100293973-A1 OR
US-20100250139-A1
OR US-20100172202-
A1 OR US-
20100146981-A1 OR
US-20100132949-A1
OR US-20100051272-
A1 OR US-
20100045109-A1 OR
US-20100038907-A1
OR US-20100019574-
A1 OR US-
20090308602-A1 OR
US-20090260826-A1
OR US-20090200035-
A1 OR US-
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20090188181-A1 OR
US-20090145611-A1
OR US-20090095482-
A1 OR US-
20090093317-A1 OR
US-20090078410-A1
OR US-20090065299-
A1 OR US-
20090045782-A1 OR
US-20080264649-A1
OR US-20080217024-
A1 OR US-
20080208478-A1 OR
US-20080137266-A1
OR US-20080112802-
A1 OR US-
20080041596-A1 OR
US-20080017369-A1
OR US-20070278140-
A1 OR US-
20070226089-A1 OR
US-20070201305-A1
OR US-20070187163-
A1 OR US-
20070131410-A1 OR
US-20060052903-A1
OR US-20050274508-
A1 OR US-
20050116541-A1 OR
US-20050061548-A1
OR US-20040167738-
A1 OR US-
20040102109-A1 OR
US-20040040746-A1
OR US-20040000077-
A1 OR US-
20020169523-A1 OR
US-20030056514-A1
OR US-20030138327-
A1 OR US-
20200232454-A1 OR
US-20190119096-A1
OR US-20170226838-
A1 OR US-
20130299167-A1 OR
US-20130180722-A1
OR US-20110052423-
A1 OR US-
20030079875-A1 OR
US-20190010793-A1
OR US-20180343125-
A1 OR US-
20180291713-A1 OR
US-20180266412-A1
OR US-20180238147-
A1 OR US-
20180045331-A1 OR
US-20170175516-A1
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OR US-20170130743-
A1 OR US-
20170096885-A1 OR
US-20160258267-A1
OR US-20140238683-
A1 OR US-
20130317750-A1 OR
US-20200088152-A1
OR US-20200047141-
A1 OR US-
20170138171-A1 OR
US-20170074076-A1
OR US-20170043280-
A1 OR US-
20160273456-A1 OR
US-20130255271-A1
OR US-20130189629-
A1 OR US-
20120152716-A1 OR
US-20080095644-A1
OR US-20170302218-
A1 OR US-
20140174691-A1 OR
US-20030000759-A1
OR US-20190249527-
A1 OR US-
20190154020-A1 OR
US-20180312738-A1
OR US-20180298731-
A1 OR US-
20180284817-A1 OR
US-20180266217-A1
OR US-20180259080-
A1 OR US-
20180181830-A1 OR
US-20180090914-A1
OR US-20170370639-
A1 OR US-
20170212535-A1 OR
US-20170082033-A1
OR US-20160326853-
A1 OR US-
20130284455-A1 OR
US-20110110793-A1
OR US-20080277120-
A1).did. AND
PGPB.dbnm.) OR ((US-
10669804-B2 OR US-
3055682-A OR US-
9513055-B1 OR US-
9061223-B2 OR US-
8091928-B2 OR US-
6719900-B2 OR US-
5433243-A OR US-
5230366-A OR US-
2610741-A OR US-
5472049-A OR US-
11009162-B1 OR US-
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11090709-B1 OR US-
10260327-B2 OR US-
10246984-B2 OR US-
10378326-B2 OR US-
9915128-B2 OR US-
10280724-B2 OR US-
9103193-B2 OR US-
9995218-B2 OR US-
9970278-B2 OR US-
9893500-B2 OR US-
9745840-B2 OR US-
9650879-B2 OR US-
10020711-B2 OR US-
9534473-B2 OR US-
9840901-B2 OR US-
9140110-B2 OR US-
10119381-B2 OR US
10407990-B2 OR US-
10232332-B2 OR US-
9650871-B2 OR US-
10393108-B2 OR US-
10254732-B2 OR US-
9410410-B2 OR US-
10036238-B2 OR US-
9587649-B2 OR US-
10008880-B2 OR US
10227854-B2 OR US-
8997904-B2 OR US-
9963961-B2 OR US-
8789601-B2 OR US-
9738461-B2 OR US-
8534235-B2 OR US-
8154419-B2 OR US-
7845413-B2 OR US-
1656861-A OR US-
1671436-A OR US-
2183364-A OR US-
2220622-A OR US-
2248051-A OR US-
2407796-A OR US-
2416848-A OR US-
2753940-A OR US-
3061039-A OR US-
3066503-A OR US-
3302069-A OR US-
3334495-A OR US-
3722595-A OR US-
3764233-A OR US-
3773140-A OR US-
3837179-A OR US-
3849662-A OR US-
3881551-A OR US-
4037431-A OR US-
4100822-A OR US-
4151575-A OR US-
4226299-A OR US-
4265266-A OR US-
4432064-A OR US-
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4442665-A OR US-
4456092-A OR US-
4506982-A OR US-
4512387-A OR US-
4529887-A OR US-
4538916-A OR US-
4676063-A OR US-
4759674-A OR US-
4793386-A OR US-
4845981-A OR US-
4922463-A OR US-
5006044-A OR US-
5025861-A OR US-
5050673-A OR US-
5130628-A OR US-
5131472-A OR US-
5172009-A OR US-
5189388-A OR US-
5366324-A OR US-
5422550-A OR US-
5548093-A OR US-
5590976-A OR US-
5655361-A OR US-
5736838-A OR US-
5755096-A OR US-
5790972-A OR US-
5865247-A OR US-
5879137-A OR US-
5894888-A OR US-
5907970-A OR US-
6138764-A OR US-
6142878-A OR US-
6164910-A OR US-
6202702-B1 OR US-
6208098-B1 OR US-
6254462-B1 OR US-
6271637-B1 OR US-
6273193-B1 OR US-
6315523-B1 OR US-
6477852-B2 OR US-
6484490-B1 OR US-
6491098-B1 OR US-
6529135-B1 OR US-
6776227-B2 OR US-
6802690-B2 OR US-
6808303-B2 OR US-
6931310-B2 OR US-
6936947-B1 OR US-
7082993-B2 OR US-
7104233-B2 OR US-
7170262-B2 OR US-
7173399-B2 OR US-
7308933-B1 OR US-
7312593-B1 OR US-
7336514-B2 OR US-
7445041-B2 OR US-
7494263-B2 OR US-
7500642-B2 OR US-
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7525264-B2 OR US-
7563076-B2 OR US-
7581379-B2 OR US-
7675189-B2 OR US-
7683499-B2 OR US-
7717193-B2 OR US-
7755310-B2 OR US-
7807048-B2 OR US-
7835140-B2 OR US-
7894757-B2 OR US-
7977824-B2 OR US-
7984757-B1 OR US-
8037936-B2 OR US-
8054084-B2 OR US-
8083504-B2 OR US-
7926562-B2 OR US-
8096891-B2 OR US-
8139383-B2 OR US-
8146665-B2 OR US-
8232892-B2 OR US-
8261528-B2 OR US-
8272439-B2 OR US-
8310272-B2 OR US-
8354817-B2 OR US-
8474521-B2 OR US-
8573303-B2 OR US-
8596056-B2 OR US-
8616005-B1 OR US-
8616274-B2 OR US-
8646521-B2 OR US-
8692408-B2 OR US-
8727068-B2 OR US-
8760657-B2 OR US-
8774972-B2 OR US-
8800652-B2 OR US-
8807960-B2 OR US-
8838341-B2 OR US-
8851860-B1 OR US-
8857506-B2 OR US-
8899940-B2 OR US-
8905056-B2 OR US-
8905138-B2 OR US-
9018881-B2 OR US-
9051822-B2 OR US-
9067182-B2 OR US-
9119326-B2 OR US-
9160168-B2 OR US-
9322239-B2 OR US-
9450385-B2 OR US-
9611728-B2 OR US-
9728354-B2 OR US-
9863228-B2 OR US-
9932799-B2 OR US-
9976351-B2 OR US-
10287873-B2 OR US-
10309205-B2 OR US-
10371012-B2 OR US-
10436026-B2 OR US-
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10302079-B2 OR US-
10337308-B2 OR US-
10415332-B2 OR US-
9909398-B2 OR US-
9499335-B2 OR US-
9340353-B2 OR US-
9324049-B2 OR US-
9260253-B2 OR US-
5004400-A OR US-
10711576-B2 OR US-
10695950-B2 OR US
10669471-B2 OR US-
10627003-B2 OR US-
10184465-B2 OR US
9739546-B2 OR US-
9706185-B2 OR US-
9482086-B2 OR US-
9051923-B2 OR US-
8795525-B2 OR US-
8763387-B2 OR US-
8506267-B2 OR US-
6765304-B2 OR US-
6626646-B2 OR US-
5517822-A OR US-
6560131-B1 OR US-
10740730-B2 OR US
10408031-B2 OR US-
10408030-B2 OR US-
10221639-B2 OR US
9506333-B2 OR US-
9062545-B2 OR US-
6985750-B1 OR US-
5439066-A OR US-
3878884-A).did. AND
USPT.dbnm.) OR ((US-
20170218727-A1).did.
AND DWPI.dbnm.)

L97 2 (F16L13/141 .cpc. (US-PGPUB; USPAT; |OR ON ON 2022/11/02
F16L33/2076.cpc. USOCR; FIT (AU, AP, 11:43 AM
F16L25/14.cpc.) AND |AT, CA, CH, CN, DD,
L96 DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L98 41 (Artificial Intelligence) (US-PGPUB; USPAT; |OR ON ON 2022/11/02
Similar to: USOCR; FIT (AP, AT, 12:12 PM
17/321,936 with 0 CPC |AU, CA, CH, CN, DD,
Selections and 0 Text |DE, EA, EP, ES, FR,
Selections GB, JP, KR, OA, RU,
Text: SU, WO))
(US-20220107039-A1
OR US-11009162-B1
OR AR-120897-A1 OR
US-10598258-B2 OR
US-20220018232-A1
OR US-10914155-B2
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OR CA-3115650-A1 OR
US-20200109616-A1
OR WO-2020081313-
A1 OR US-
20210396222-A1 OR
CA-3114499-A1 OR
US-20210396119-A1
OR US-20210396223-
A1 OR US-11208878-
B2 OR US-
20210156240-A1 OR
US-20210041009-A1
OR US-20210079902-
A1 OR WO-
2020076902-A1 OR
US-20200109617-A1
OR CA-3115669-A1 OR
US-20200197883-A1
OR US-11009023-B2
OR US-20200325893-
A1 OR US-11255173-
B2 OR US-
20210140295-A1 OR
US-20220056794-A1
OR US-11415125-B2
OR CA-3114005-A1 OR
US-11428218-B2 OR
WO-2019113147-A1
OR US-20190249754-
A1 OR CA-3139970-A1
OR US-20220290549-
A1 OR US-10815978-
B2 OR US-
20190154020-A1 OR
WO-2020231483-A1
OR AR-118923-A1 OR
CA-3081681-C OR US-
20200362681-A1 OR
US-20210108631-A1
OR US-20210301815-
A1 OR CA-3084596-A1
OR EP-2440784-B1 OR
US-20210396121-A1
OR WO-2021262668-
A1 OR AU-
2017210621-B2 OR
AU-2017210621-B9 OR
CA-2765155-C OR
WO-2021067410-A1
OR AU-2017210621-
A1).did.

L99 417 ((US-20170145918-A1 |(US-PGPUB; USPAT; |OR ON ON 2022/11/02
OR US-20080264625- |USOCR; FIT (AP, AT, 12:23 PM
A1 OR US- AU, CA, CH, CN, DD,
20130284278-A1 OR DE, EA, EP, ES, FR,
US-20060065319-A1 GB, JP, KR, OA, RU,
OR US-20190316447- |SU, WO); FPRS; EPO;
A1 OR US- JPO; DERWENT;
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20190292866-A1 OR
US-20190245348-A1
OR US-20190211661-
A1 OR US-
20190203567-A1 OR
US-20190178235-A1
OR US-20190169971-
A1 OR US-
20190162061-A1 OR
US-20190128080-A1
OR US-20190120024-
A1 OR US-
20190112910-A1 OR
US-20190100989-A1
OR US-20190063309-
A1 OR US-
20190003329-A1 OR
US-20180320483-A1
OR US-20180245428-
A1 OR US-
20180216455-A1 OR
US-20180156210-A1
OR US-20180038216-
A1 OR US-
20180028992-A1 OR
US-20130025706-A1
OR US-20170328179-
A1 OR US-
20170314979-A1 OR
US-20170021318-A1
OR US-20170292513-
A1 OR US-
20170259227-A1 OR
US-20170241221-A1
OR US-20170234250-
A1 OR US-
20170226842-A1 OR
US-20170159570-A1
OR US-20170146189-
A1 OR US-
20170114625-A1 OR
US-20170051732-A1
OR US-20170036872-
A1 OR US-
20170022807-A1 OR
US-20160348479-A1
OR US-20160341281-
A1 OR US-
20160319650-A1 OR
US-20160312108-A1
OR US-20160290563-
A1 OR US-
20160290114-A1 OR
US-20160281484-A1
OR US-20160265457-
A1 OR US-
20160230525-A1 OR
US-20160230524-A1

IBM_TDB)
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OR US-20160221220-
A1 OR US-
20160208595-A1 OR
US-20160186531-A1
OR US-20160160889-
A1 OR US-
20160105022-A1 OR
US-20160102537-A1
OR US-20150330172-
A1 OR US-
20150314225-A1 OR
US-20150300336-A1
OR US-20150225113-
A1 OR US-
20150217672-A1 OR
US-20150211512-A1
OR US-20150176386-
A1 OR US-
20150159911-A1 OR
US-20150136043-A1
OR US-20150114652-
A1 OR US-
20150097504-A1 OR
US-20150083426-A1
OR US-20150075778-
A1 OR US-
20150053426-A1 OR
US-20150027712-A1
OR US-20140379300-
A1 OR US-
20140290768-A1 OR
US-20140277772-A1
OR US-20140255214-
A1 OR US-
20140251623-A1 OR
US-20140246211-A1
OR US-20140219824-
A1 OR US-
20140124162-A1 OR
US-20140095114-A1
OR US-20140060658-
A1 OR US-
20140054965-A1 OR
US-20140000899-A1
OR US-20130343858-
A1 OR US-
20130341029-A1 OR
US-20130306322-A1
OR US-20130233542-
A1 OR US-
20130175039-A1 OR
US-20130175038-A1
OR US-20130009469-
A1 OR US-
20120247783-A1 OR
US-20120232728-A1
OR US-20120222865-
A1 OR US-
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20120205400-A1 OR
US-20120205301-A1
OR US-20120127635-
A1 OR US-
20120085541-A1 OR
US-20120049625-A1
OR US-20120018016-
A1 OR US-
20110272158-A1 OR
US-20110247878-A1
OR US-20110166046-
A1 OR US-
20110085924-A1 OR
US-20110061855-A1
OR US-20110017468-
A1 OR US-
20110005757-A1 OR
US-20100322802-A1
OR US-20100303655-
A1 OR US-
20100293973-A1 OR
US-20100250139-A1
OR US-20100172202-
A1 OR US-
20100146981-A1 OR
US-20100132949-A1
OR US-20100051272-
A1 OR US-
20100045109-A1 OR
US-20100038907-A1
OR US-20100019574-
A1 OR US-
20090308602-A1 OR
US-20090260826-A1
OR US-20090200035-
A1 OR US-
20090188181-A1 OR
US-20090145611-A1
OR US-20090095482-
A1 OR US-
20090093317-A1 OR
US-20090078410-A1
OR US-20090065299-
A1 OR US-
20090045782-A1 OR
US-20080264649-A1
OR US-20080217024-
A1 OR US-
20080208478-A1 OR
US-20080137266-A1
OR US-20080112802-
A1 OR US-
20080041596-A1 OR
US-20080017369-A1
OR US-20070278140-
A1 OR US-
20070226089-A1 OR
US-20070201305-A1
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OR US-20070187163-
A1 OR US-
20070131410-A1 OR
US-20060052903-A1
OR US-20050274508-
A1 OR US-
20050116541-A1 OR
US-20050061548-A1
OR US-20040167738-
A1 OR US-
20040102109-A1 OR
US-20040040746-A1
OR US-20040000077-
A1 OR US-
20020169523-A1 OR
US-20030056514-A1
OR US-20030138327-
A1 OR US-
20200232454-A1 OR
US-20190119096-A1
OR US-20170226838-
A1 OR US-
20130299167-A1 OR
US-20130180722-A1
OR US-20110052423-
A1 OR US-
20030079875-A1 OR
US-20190010793-A1
OR US-20180343125-
A1 OR US-
20180291713-A1 OR
US-20180266412-A1
OR US-20180238147-
A1 OR US-
20180045331-A1 OR
US-20170175516-A1
OR US-20170130743-
A1 OR US-
20170096885-A1 OR
US-20160258267-A1
OR US-20140238683-
A1 OR US-
20130317750-A1 OR
US-20200088152-A1
OR US-20200047141-
A1 OR US-
20170138171-A1 OR
US-20170074076-A1
OR US-20170043280-
A1 OR US-
20160273456-A1 OR
US-20130255271-A1
OR US-20130189629-
A1 OR US-
20120152716-A1 OR
US-20080095644-A1
OR US-20170302218-
A1 OR US-
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20140174691-A1 OR
US-20030000759-A1
OR US-20190249527-
A1 OR US-
20190154020-A1 OR
US-20180312738-A1
OR US-20180298731-
A1 OR US-
20180284817-A1 OR
US-20180266217-A1
OR US-20180259080-
A1 OR US-
20180181830-A1 OR
US-20180090914-A1
OR US-20170370639-
A1 OR US-
20170212535-A1 OR
US-20170082033-A1
OR US-20160326853-
A1 OR US-
20130284455-A1 OR
US-20110110793-A1
OR US-20080277120-
A1).did. AND

PGPB.dbnm.) OR ((US-

10669804-B2 OR US-
3055682-A OR US-
9513055-B1 OR US-
9061223-B2 OR US-
8091928-B2 OR US-
6719900-B2 OR US-
5433243-A OR US-
5230366-A OR US-
2610741-A OR US-
5472049-A OR US-
11009162-B1 OR US-
11090709-B1 OR US-
10260327-B2 OR US
10246984-B2 OR US-
10378326-B2 OR US-
9915128-B2 OR US-
10280724-B2 OR US-
9103193-B2 OR US-
9995218-B2 OR US-
9970278-B2 OR US-
9893500-B2 OR US-
9745840-B2 OR US-
9650879-B2 OR US-
10020711-B2 OR US-
9534473-B2 OR US-
9840901-B2 OR US-
9140110-B2 OR US-
10119381-B2 OR US-
10407990-B2 OR US-
10232332-B2 OR US-
9650871-B2 OR US-
10393108-B2 OR US-
10254732-B2 OR US-
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9410410-B2 OR US-
10036238-B2 OR US-
9587649-B2 OR US-
10008880-B2 OR US-
10227854-B2 OR US-
8997904-B2 OR US-
9963961-B2 OR US-
8789601-B2 OR US-
9738461-B2 OR US-
8534235-B2 OR US-
8154419-B2 OR US-
7845413-B2 OR US-
1656861-A OR US-
1671436-A OR US-
2183364-A OR US-
2220622-A OR US-
2248051-A OR US-
2407796-A OR US-
2416848-A OR US-
2753940-A OR US-
3061039-A OR US-
3066503-A OR US-
3302069-A OR US-
3334495-A OR US-
3722595-A OR US-
3764233-A OR US-
3773140-A OR US-
3837179-A OR US-
3849662-A OR US-
3881551-A OR US-
4037431-A OR US-
4100822-A OR US-
4151575-A OR US-
4226299-A OR US-
4265266-A OR US-
4432064-A OR US-
4442665-A OR US-
4456092-A OR US-
4506982-A OR US-
4512387-A OR US-
4529887-A OR US-
4538916-A OR US-
4676063-A OR US-
4759674-A OR US-
4793386-A OR US-
4845981-A OR US-
4922463-A OR US-
5006044-A OR US-
5025861-A OR US-
5050673-A OR US-
5130628-A OR US-
5131472-A OR US-
5172009-A OR US-
5189388-A OR US-
5366324-A OR US-
5422550-A OR US-
5548093-A OR US-
5590976-A OR US-
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5655361-A OR US-

5736838-A OR US-

5755096-A OR US-

5790972-A OR US-

5865247-A OR US-

5879137-A OR US-

5894888-A OR US-

5907970-A OR US-

6138764-A OR US-

6142878-A OR US-

6164910-A OR US-

6202702-B1 OR US-
6208098-B1 OR US-
6254462-B1 OR US-
6271637-B1 OR US-
6273193-B1 OR US-
6315523-B1 OR US-
6477852-B2 OR US-
6484490-B1 OR US-
6491098-B1 OR US-
6529135-B1 OR US-
6776227-B2 OR US-
6802690-B2 OR US-
6808303-B2 OR US-
6931310-B2 OR US-
6936947-B1 OR US-
7082993-B2 OR US-
7104233-B2 OR US-
7170262-B2 OR US-
7173399-B2 OR US-
7308933-B1 OR US-
7312593-B1 OR US-
7336514-B2 OR US-
7445041-B2 OR US-
7494263-B2 OR US-
7500642-B2 OR US-
7525264-B2 OR US-
7563076-B2 OR US-
7581379-B2 OR US-
7675189-B2 OR US-
7683499-B2 OR US-
7717193-B2 OR US-
7755310-B2 OR US-
7807048-B2 OR US-
7835140-B2 OR US-
7894757-B2 OR US-
7977824-B2 OR US-
7984757-B1 OR US-
8037936-B2 OR US-
8054084-B2 OR US-
8083504-B2 OR US-
7926562-B2 OR US-
8096891-B2 OR US-
8139383-B2 OR US-
8146665-B2 OR US-
8232892-B2 OR US-
8261528-B2 OR US-
8272439-B2 OR US-
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8310272-B2 OR US-
8354817-B2 OR US-
8474521-B2 OR US-
8573303-B2 OR US-
8596056-B2 OR US-
8616005-B1 OR US-
8616274-B2 OR US-
8646521-B2 OR US-
8692408-B2 OR US-
8727068-B2 OR US-
8760657-B2 OR US-
8774972-B2 OR US-
8800652-B2 OR US-
8807960-B2 OR US-
8838341-B2 OR US-
8851860-B1 OR US-
8857506-B2 OR US-
8899940-B2 OR US-
8905056-B2 OR US-
8905138-B2 OR US-
9018881-B2 OR US-
9051822-B2 OR US-
9067182-B2 OR US-
9119326-B2 OR US-
9160168-B2 OR US-
9322239-B2 OR US-
9450385-B2 OR US-
9611728-B2 OR US-
9728354-B2 OR US-
9863228-B2 OR US-
9932799-B2 OR US-
9976351-B2 OR US-
10287873-B2 OR US
10309205-B2 OR US
10371012-B2 OR US
10436026-B2 OR US
10302079-B2 OR US
10337308-B2 OR US
10415332-B2 OR US
9909398-B2 OR US-
9499335-B2 OR US-
9340353-B2 OR US-
9324049-B2 OR US-
9260253-B2 OR US-
5004400-A OR US-

10711576-B2 OR US
10695950-B2 OR US
10669471-B2 OR US
10627003-B2 OR US
10184465-B2 OR US
9739546-B2 OR US-
9706185-B2 OR US-
9482086-B2 OR US-
9051923-B2 OR US-
8795525-B2 OR US-
8763387-B2 OR US-
8506267-B2 OR US-
6765304-B2 OR US-
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6626646-B2 OR US-
5517822-A OR US-
6560131-B1 OR US-
10740730-B2 OR US-
10408031-B2 OR US-
10408030-B2 OR US-
10221639-B2 OR US-
9506333-B2 OR US-
9062545-B2 OR US-
6985750-B1 OR US-
5439066-A OR US-
3878884-A).did. AND
USPT.dbnm.) OR ((US-
20170218727-A1).did.
AND DWPL.dbnm.)
L100 7 ((US-9840901-B2 OR  |(USPAT; DERWENT; |OR ON ON 2022/11/02
US-9061223-B2 OR US-PGPUB) 12:23 PM
US-8474521-B2 OR
US-5472049-A OR US-
10669804-B2).did. AND
USPT.dbnm.) OR ((US-
20170218727-A1).did.
AND DWPl.dbnm.) OR
((US-20130284278-
A1).did. AND
PGPB.dbnm.)
L101 412 (F16L13/141 .cpc. (US-PGPUB; USPAT; |OR ON ON 2022/11/02
F16L33/2076.cpc. USOCR; FIT (AP, AT, 12:26 PM
F16L25/14.cpc.) AND |AU, CA, CH, CN, DD,
hose WITH fitting$4 DE, EA, EP, ES, FR,
AND fitting$4 WITH GB, JP, KR, OA, RU,
diameter SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L102 98 (F16L13/141 .cpc. (US-PGPUB; USPAT; |OR ON ON 2022/11/02
F16L33/2076.cpc. USOCR; FIT (AP, AT, 12:26 PM
F16L25/14.cpc.) AND |AU, CA, CH, CN, DD,
hose WITH fitting$4 DE, EA, EP, ES, FR,
AND fitting$4 WITH GB, JP, KR, OA, RU,
diameter AND SU, WO); FPRS; EPO;
different$4 WITH JPO; DERWENT;
diameter$4 IBM_TDB)
L103 0 (F16L13/141 .cpc. (US-PGPUB; USPAT; |OR ON ON 2022/11/02
F16L33/2076.cpc. USOCR; FIT (AP, AT, 12:27 PM
F16L25/14.cpc.) AND |AU, CA, CH, CN, DD,
hose WITH fitting$4 DE, EA, EP, ES, FR,
AND fitting$4 WITH GB, JP, KR, OA, RU,
diameter AND SU, WO); FPRS; EPO;
different$4 WITH JPO; DERWENT;
diameter$4 AND IBM_TDB)
pump$4 AND slurry
L104 8 (F16L13/141 .cpc. (US-PGPUB; USPAT; |OR ON ON 2022/11/02
F16L33/2076.cpc. USOCR; FIT (AP, AT, 12:27 PM
F16L25/14.cpc.) AND |AU, CA, CH, CN, DD,
hose WITH fitting$4 DE, EA, EP, ES, FR,
AND fitting$4 WITH GB, JP, KR, OA, RU,
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diameter AND SU, WO); FPRS; EPO;
different$4 WITH JPO; DERWENT;
diameter$4 AND IBM_TDB)
pump$4 WITH hose
L105 5 (F16L13/141.cpc. (US-PGPUB; USPAT; |OR ON ON 2022/11/02
F16L33/2076.cpc. USOCR; FIT (AP, AT, 12:32 PM
F16L25/14.cpc.) AND |AU, CA, CH, CN, DD,
fracturing AND hose DE, EA, EP, ES, FR,
AND pump$4 GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L106 7 fracturing WITH (US-PGPUB; USPAT; |OR ON ON 2022/11/02
(conduit hose) WITH USOCR; FIT (AP, AT, 12:34 PM
pump$4 AND hose AU, CA, CH, CN, DD,
WITH fitting$4 AND DE, EA, EP, ES, FR,
hose WITH fitting$4 GB, JP, KR, OA, RU,
WITH diameter SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L107 59 fracturing WITH (US-PGPUB; USPAT; |OR ON ON 2022/11/02
(conduit hose) WITH USOCR; FIT (AP, AT, 12:36 PM
pump$4 AND hose AU, CA, CH, CN, DD,
WITH (fitting $4 end) DE, EA, EP, ES, FR,
WITH diameter GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L108 11 (F16L33/2076.cpc. (US-PGPUB; USPAT; |OR ON ON 2022/11/02
F16L13/141.cpc.) AND [USOCR; FIT (AP, AT, 01:08 PM
F16L25/14.cpc. AU, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L109 11751 (F16L33/2076.cpc. (US-PGPUB; USPAT; |OR ON ON 2022/11/02
F16L13/141.cpc. USOCR; FIT (AP, AT, 01:09 PM
F16L25/14.cpc.) AU, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L110 288 (F16L33/2076.cpc. (US-PGPUB; USPAT; |OR ON ON 2022/11/02
F16L13/141.cpc. USOCR; FIT (AP, AT, 01:09 PM
F16L24/14.cpc.) AND |AU, CA, CH, CN, DD,
E21B$/$.cpc. DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L111 51 (F16L33/2076.cpc. (US-PGPUB; USPAT; |OR ON ON 2022/11/02
F16L13/141.cpc. USOCR; FIT (AP, AT, 01:09 PM
F16L24/14.cpc.) AND |AU, CA, CH, CN, DD,
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E21B$/$.cpc. AND DE, EA, EP, ES, FR,

hose GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L112 32 (Artificial Intelligence) (US-PGPUB; USPAT; |OR ON ON 2022/11/02
More like doc: USOCR; FIT (AU, AP, 01:11 PM
US-20220107039-A1 AT, BE, BG, BR, BY,

Text: CA,CH,CN, CS, CU,
(US-11009162-B1 OR |CZ, DD, DE, DK, EA,
CA-3115669-A1 OR EE, EP, ES, FI, FR, GB,
US-11208878-B2 OR |HR, HU, ID, IE, IL, IS,
US-20170037717-A1 IT, JP, KR, LT, LU, LV,
OR US-20220018233- [MA, OA, RU, SU, WO,
A1 OR US-10934824- |MC, MD, MY, NL, NO,
B2 OR US- NZ, PH, PL, PT, RO,
20190040727-A1 OR RS, SE, SG, SI, SK,
AR-120897-A1 OR CA- |TH, TN, TR, TW, UA,
3097051-A1 OR US- VN); FPRS; EPO;
11035207-B2 OR US- |JPO; DERWENT;
20210262321-A1 OR IBM_TDB)
WO-2019204242-A1

OR US-20190316447-

A1 OR US-10036238-

B2 OR US-

20160273328-A1 OR

US-20220034210-A1

OR US-10947829-B2

OR US-9650879-B2 OR

US-20220178234-A1

OR US-11066912-

B2).did.

L113 261 hydraulic$4 ADJ (US-PGPUB; USPAT; |OR ON ON 2022/11/02
fractur$4 AND reduc$4 |USOCR; FIT (AU, AP, 01:12 PM
WITH diameter$1 WITH (AT, BE, BG, BR, BY,
pressur$4 WITH CA,CH,CN, CS, CU,
pump$4 CZ, DD, DE, DK, EA,

EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L114 101 hydraulic$4 ADJ (US-PGPUB; USPAT; |OR ON ON 2022/11/02
fractur$4 AND reduc$4 |USOCR; FIT (AU, AP, 01:13 PM
near5 diameter$1 WITH |AT, BE, BG, BR, BY,

(hose conduit) AND CA,CH,CN, CS, CU,
pressur$4 WITH CZ, DD, DE, DK, EA,
pump$4 EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
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MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L115 16 (F16L33/2076.cpc. (US-PGPUB; USPAT; |OR ON ON 2022/11/02
F16L13/141.cpc. USOCR; FIT (AP, AT, 01:33 PM
F16L24/14.cpc.) AND |AU, CA, CH, CN, DD,
L5 AND diameter WITH |DE, EA, EP, ES, FR,
hose GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L116 0 (F16L33/2076.cpc. (US-PGPUB; USPAT; |OR ON ON 2022/11/02
F16L13/141.cpc. USOCR; FIT (AP, AT, 01:56 PM
F16L24/14.cpc.) AND |AU, CA, CH, CN, DD,
"4" ADJ inch ADJ DE, EA, EP, ES, FR,
diameter near4 hose GB, JP, KR, OA, RU,
AND (5 "6") ADJ inch SU, WO); FPRS; EPO;
ADJ diameter near4 JPO; DERWENT;
fitting IBM_TDB)
L117 0 "4" ADJ inch ADJ (US-PGPUB; USPAT; |OR ON ON 2022/11/02
diameter near4 hose USOCR; FIT (AP, AT, 01:57 PM
AND (5 "6") ADJ inch AU, CA, CH, CN, DD,
ADJ diameter near4 DE, EA, EP, ES, FR,
fitting GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L118 0 "4" ADJ inch ADJ (US-PGPUB; USPAT; |OR ON ON 2022/11/02
diameter near4 hose USOCR; FIT (AP, AT, 01:57 PM
AND ("5" "6") ADJ inch |AU, CA, CH, CN, DD,
ADJ diameter near4 DE, EA, EP, ES, FR,
fitting GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L119 1 "4" ADJ inch near4 (US-PGPUB; USPAT; |OR ON ON 2022/11/02
hose AND ("5" "6") ADJ |[USOCR; FIT (AP, AT, 01:57 PM
inch near4 fitting AU, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L120 13 "4" near2 diameter (US-PGPUB; USPAT; |OR ON ON 2022/11/02
near4 hose AND ("5" USOCR; FIT (AP, AT, 01:57 PM
"6") near2 diameter AU, CA, CH, CN, DD,
near4 fitting DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L121 3594 (F16L33/2076.cpc.) (US-PGPUB; USPAT; |OR ON ON 2022/11/02
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L122

L123

L124

L125

L126

L127

L128

1405

1097

92

104

535

(F16L33/2076.cpc.)
AND diameter

(F16L33/2076.cpc.)
AND diameter AND
(hose conduit)

(F16L33/2076.cpc.)
AND diameter AND
(hose conduit) AND
pump$4

€21B43/2607.cpc. AND

robinson.in.

"20210198153"

"202198953"

€21B43/2607.cpc. AND

USOCR: FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT,;

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

02:14 PM

2022/11/02
02:15 PM

2022/11/02
02:15 PM

2022/11/02
02:15 PM

2022/11/02
02:17 PM

2022/11/02
02:18 PM

2022/11/02
02:19 PM

2022/11/02
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flexibl$3

((US-20200109617-A1
OR US-20160273328-
A1 OR US-
20190316447-A1).did.
AND DWPIl.dbnm.)

"17321936"

(Artificial Intelligence)
Similar to:

17/321,936 with 0 CPC
Selections and 0 Text
Selections

Text:
(US-20220107039-A1
OR US-11009162-B1
OR AR-120897-A1 OR
US-10598258-B2 OR
US-20220018232-A1
OR US-10914155-B2
OR CA-3115650-A1 OR
US-20200109616-A1
OR WO-2020081313-
A1 OR US-
20210396222-A1 OR
CA-3114499-A1 OR
US-20210396119-A1
OR US-20210396223-
A1 OR US-11208878-
B2 OR US-
20210156240-A1 OR
US-20210041009-A1
OR US-20210079902-
A1 OR WO-
2020076902-A1 OR
US-20200109617-A1
OR CA-3115669-A1 OR

USOCR: FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

(DERWENT)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS: EPO;
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, 8SU, TH,
TN, TR, TW, UA, VN,
WO))

OR

OR

OR

ON

ON

ON

ON

ON

ON

02:21 PM

2022/11/02
02:23 PM

2022/11/02
02:23 PM

2022/11/02
02:24 PM

L129 3
L130 3

L131 41
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US-20200197883-A1
OR US-11009023-B2
OR US-20200325893-
A1 OR US-11255173-
B2 OR US-
20210140295-A1 OR
US-20220056794-A1
OR US-11415125-B2
OR CA-3114005-A1 OR
US-11428218-B2 OR
WO-2019113147-A1
OR US-20190249754-
A1 OR CA-3139970-A1
OR US-20220290549-
A1 OR US-10815978-
B2 OR US-
20190154020-A1 OR
WO-2020231483-A1
OR AR-118923-A1 OR
CA-3081681-C OR US-
20200362681-A1 OR
US-20210108631-A1
OR US-20210301815-
A1 OR CA-3084596-A1
OR EP-2440784-B1 OR
US-20210396121-A1
OR WO-2021262668-
A1 OR AU-
2017210621-B2 OR
AU-2017210621-B9 OR
CA-2765155-C OR
WO-2021067410-A1
OR AU-2017210621-
A1).did.

L132 42 (Artificial Intelligence) (US-PGPUB; USPAT; |OR ON ON 2022/11/02
Similar to: USOCR; FIT (AP, AT, 02:28 PM
17/321,936 with 0 CPC |AU, BE, BG, BR, BY,

Selections and 2 Text [CA, CH, CN, CS, CU,
Selections CZ, DD, DE, DK, EA,
Text: EE, EP, ES, FI, FR, GB,
(US-20220107039-A1 HR, HU, ID, IE, IL, IS,
OR US-20210156240- |IT, JP, KR, LT, LU, LV,
A1 OR US-11009162- |[MA, MC, MD, MY, NL,
B1 OR US- NO, NZ, OA, PH, PL,
20210140423-A1 OR PT, RO, RS, RU, SE,
US-20180156210-A1 SG, SI, 8K, SU, TH,
OR CA-2987665-A1 OR|TN, TR, TW, UA, VN,
CA-2987665-C OR US- (WO))
11181107-B2 OR US-
20190154020-A1 OR
US-10815978-B2 OR
WO-2021138462-A1
OR CA-3162983-A1 OR
US-20190234171-A1
OR US-11208878-B2
OR US-20210198989-
A1 OR BR-
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L133

140

122020025350-A2 OR
BR-122020025339-A2
OR CA-3115669-A1 OR
WO-2020076902-A1
OR US-20210381929-
A1 OR US-11125217-
B2 OR US-
20200109617-A1 OR
US-20210017830-A1
OR US-6869274-B2 OR
BR-122020025357-A2
OR WO-2020081313-
A1 OR CA-3115650-A1
OR US-20200109616-
A1 OR US-
20170259267-A1 OR
US-20190178234-A1
OR CA-3030549-A1 OR
WO-2018052398-A1
OR CA-3030549-C OR
BR-122020025342-A2
OR US-11421504-B2
OR US-10895138-B2
OR US-10688493-B2
OR CA-2905976-A1 OR
US-20160108939-A1
OR US-20200362681-
A1 OR US-7090473-B2
OR BR-112013025880-
A2 OR CA-2917673-C
OR CA-3139970-A1 OR
WO-2020231483-A1
OR US-20180080439-
A1 OR US-10526862-
B2 OR US-8021130-B2
OR US-9297245-B2 OR
US-9945374-B2).did.

("1051046" | "1329760"
| "1615536" | "2556544"
| "2934095" | "3118691"
| "3233668" | "3306637"
| "3393267" | "3508768"
| "3581775" | "3934902"
| "3993100" | "4355961"
| "4366864" | "4383554"
| "4385018" | "4405016"
| "4437691" | "4452312"
| "4559716" | "4566168"
| "4570673" | "4603887"
| "4632432" | "4749047"
| "4767136" | "4805430"
| "4998756" | "5135698"
| "56158326" | "5195589"
| "6244045" | "5524710"
| "6636691" | "5927344"
| "6003604" | "6004639"
| "6006788" | "6102445"
| "6192941" | "6234030"

(US-PGPUB; USPAT:
USOCR)

OR

ON

ON

2022/11/02
02:33 PM

01/14/2023 08:10:46 AM
Workspace: 17/321,936 - SYSTEM AND METHOD FOR INTEGRATED FLOW SUPPLY LINE

CIBERTY EXHIBIT IPhge 65618/

AL




| "6364024" | "6609734"
| "6691743" | "6899172"
| "7481239" | "7934546"
| "8100182" | "8110741"
| "8241453" | "8398122"
| "8485262" | "8528585"
| "8770277" | "8839867"
| "8905056" | "8960307"
| "8978763" | "9068450"
| "9175556" | "9222345"
| "9255469" | "9518430"
| "9631469" | "9670745"
| "9903190" | "9915132"
| "9932800" |
"10094195" |
"10132146" |
"10161210"
"10323475" |
"10385643" |
"10385645" |
"10385662" |
"10400538" |
"10443763" |
"10480300" |
"10487637" |
"20030205378" |
"20030205385" |
"20040251020" |
"20060207763" |
"20070125544" |
"20070227722" |
"20080083539" |
"20080277120" |
"20090014184" |
"20090090515" |
"20090145597" |
"20090261575" |
"20100032031" |
"20100051261" |
"20100230114" |
"20100300672" |
"20110030963" |
"20110079399" |
"20110108275" |
"20110114320" |
"20110132596" |
"20110259584" |
"20120152564" |
"20120155813" |
"20120181015" |
"20120181016" |
"20120181030" |
"20120242081" |
"20130284455" |
"20140007970" |
"20140238683" |
"20150083426" |
"20150159458" |
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L134

438

"20150211342" |
"20150275629" |
"20150345272" |
"20150354313" |
"20160186506" |
"20160305515" |
"20160363242" |
"20170175905" |
"20170298700" |
"20180264604" |
"20180291718" |
"20190360624" |
"20200088021" |
"20200131877" |
"20200131889" |
"20200277845" |
"20210010358").pn. OR
("11319757").urpn.
AND (PGPB | USPT |
USOC).dbnm.

((US-20170145918-A1
OR US-20080264625-
A1 OR US-
20130284278-A1 OR
US-20060065319-A1
OR US-20120181015-
A1 OR US-
20190316447-A1 OR
US-20190292866-A1
OR US-20190245348-
A1 OR US-
20190211661-A1 OR
US-20190203567-A1
OR US-20190178235-
A1 OR US-
20190169971-A1 OR
US-20190162061-A1
OR US-20190128080-
A1 OR US-
20190120024-A1 OR
US-20190112910-A1
OR US-20190100989-
A1 OR US-
20190063309-A1 OR
US-20190003329-A1
OR US-20180320483-
A1 OR US-
20180245428-A1 OR
US-20180216455-A1
OR US-20180156210-
A1 OR US-
20180038216-A1 OR
US-20180028992-A1
OR US-20130025706-
A1 OR US-
20170328179-A1 OR
US-20170314979-A1
OR US-20170021318-

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS: EPO;
JPO; DERWENT:
IBM_TDB)

OR

ON

ON

2022/11/02
02:39 PM
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A1 OR US-
20170292513-A1 OR
US-20170259227-A1
OR US-20170241221-
A1 OR US-
20170234250-A1 OR
US-20170226842-A1
OR US-20170159570-
A1 OR US-
20170146189-A1 OR
US-20170114625-A1
OR US-20170051732-
A1 OR US-
20170036872-A1 OR
US-20170022807-A1
OR US-20160348479-
A1 OR US-
20160341281-A1 OR
US-20160319650-A1
OR US-20160312108-
A1 OR US-
20160290563-A1 OR
US-20160290114-A1
OR US-20160281484-
A1 OR US-
20160265457-A1 OR
US-20160230525-A1
OR US-20160230524-
A1 OR US-
20160221220-A1 OR
US-20160208595-A1
OR US-20160186531-
A1 OR US-
20160160889-A1 OR
US-20160105022-A1
OR US-20160102537-
A1 OR US-
20150330172-A1 OR
US-20150314225-A1
OR US-20150300336-
A1 OR US-
20150225113-A1 OR
US-20150217672-A1
OR US-20150211512-
A1 OR US-
20150176386-A1 OR
US-20150159911-A1
OR US-20150136043-
A1 OR US-
20150114652-A1 OR
US-20150097504-A1
OR US-20150083426-
A1 OR US-
20150075778-A1 OR
US-20150053426-A1
OR US-20150027712-
A1 OR US-
20140379300-A1 OR
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US-20140290768-A1
OR US-20140277772-
A1 OR US-
20140255214-A1 OR
US-20140251623-A1
OR US-20140246211-
A1 OR US-
20140219824-A1 OR
US-20140124162-A1
OR US-20140095114-
A1 OR US-
20140060658-A1 OR
US-20140054965-A1
OR US-20140000899-
A1 OR US-
20130343858-A1 OR
US-20130341029-A1
OR US-20130306322-
A1 OR US-
20130233542-A1 OR
US-20130175039-A1
OR US-20130175038-
A1 OR US-
20130009469-A1 OR
US-20120247783-A1
OR US-20120232728-
A1 OR US-
20120222865-A1 OR
US-20120205400-A1
OR US-20120205301-
A1 OR US-
20120127635-A1 OR
US-20120085541-A1
OR US-20120049625-
A1 OR US-
20120018016-A1 OR
US-20110272158-A1
OR US-20110247878-
A1 OR US-
20110166046-A1 OR
US-20110085924-A1
OR US-20110061855-
A1 OR US-
20110017468-A1 OR
US-20110005757-A1
OR US-20100322802-
A1 OR US-
20100303655-A1 OR
US-20100293973-A1
OR US-20100250139-
A1 OR US-
20100172202-A1 OR
US-20100146981-A1
OR US-20100132949-
A1 OR US-
20100051272-A1 OR
US-20100045109-A1
OR US-20100038907-

01/14/2023 08:10:46 AM

Workspace: 17/321,936 - SYSTEM AND METHOD FOR INTEGRATED FLOW SUPPLY LINE

LIBERTY EXHIBIT 1pgg fagedl
AL




A1 OR US-
20100019574-A1 OR
US-20090308602-A1
OR US-20090260826-
A1 OR US-
20090200035-A1 OR
US-20090188181-A1
OR US-20090145611-
A1 OR US-
20090095482-A1 OR
US-20090093317-A1
OR US-20090078410-
A1 OR US-
20090065299-A1 OR
US-20090045782-A1
OR US-20080264649-
A1 OR US-
20080217024-A1 OR
US-20080208478-A1
OR US-20080137266-
A1 OR US-
20080112802-A1 OR
US-20080041596-A1
OR US-20080017369-
A1 OR US-
20070278140-A1 OR
US-20070226089-A1
OR US-20070201305-
A1 OR US-
20070187163-A1 OR
US-20070131410-A1
OR US-20060052903-
A1 OR US-
20050274508-A1 OR
US-20050116541-A1
OR US-20050061548-
A1 OR US-
20040167738-A1 OR
US-20040102109-A1
OR US-20040040746-
A1 OR US-
20040000077-A1 OR
US-20020169523-A1
OR US-20030056514-
A1 OR US-
20030138327-A1 OR
US-20200232454-A1
OR US-20190119096-
A1 OR US-
20170226838-A1 OR
US-20130299167-A1
OR US-20130180722-
A1 OR US-
20110052423-A1 OR
US-20030079875-A1
OR US-20190010793-
A1 OR US-
20180343125-A1 OR
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US-20180291713-A1
OR US-20180266412-
A1 OR US-
20180238147-A1 OR
US-20180045331-A1
OR US-20170175516-
A1 OR US-
20170130743-A1 OR
US-20170096885-A1
OR US-20160258267-
A1 OR US-
20140238683-A1 OR
US-20130317750-A1
OR US-20200088152-
A1 OR US-
20200047141-A1 OR
US-20170138171-A1
OR US-20170074076-
A1 OR US-
20170043280-A1 OR
US-20160273456-A1
OR US-20130255271-
A1 OR US-
20130189629-A1 OR
US-20120152716-A1
OR US-20080095644-
A1 OR US-
20170302218-A1 OR
US-20140174691-A1
OR US-20030000759-
A1 OR US-
20190249527-A1 OR
US-20190154020-A1
OR US-20180312738-
A1 OR US-
20180298731-A1 OR
US-20180284817-A1
OR US-20180266217-
A1 OR US-
20180259080-A1 OR
US-20180181830-A1
OR US-20180090914-
A1 OR US-
20170370639-A1 OR
US-20170212535-A1
OR US-20170082033-
A1 OR US-
20160326853-A1 OR
US-20130284455-A1
OR US-20110110793-
A1 OR US-
20080277120-A1).did.
AND PGPB.dbnm.) OR
((US-10669804-B2 OR
US-3055682-A OR US-
9513055-B1 OR US-
9061223-B2 OR US-
8091928-B2 OR US-
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6719900-B2 OR US-
5433243-A OR US-

5230366-A OR US-

2610741-A OR US-

5472049-A OR US-

11009162-B1 OR US
11090709-B1 OR US
8752666-B2 OR US-
11090708-B1 OR US
10132434-B2 OR US
11319757-B2 OR US
9068450-B2 OR US-
4603887-A OR US-

8839867-B2 OR US-
4998756-A OR US-

10323475-B2 OR US
10480300-B2 OR US
4570673-A OR US-

8978763-B2 OR US-
10260327-B2 OR US
10246984-B2 OR US
10378326-B2 OR US
9915128-B2 OR US-
10280724-B2 OR US
9103193-B2 OR US-
9995218-B2 OR US-
9970278-B2 OR US-
9893500-B2 OR US-
9745840-B2 OR US-
9650879-B2 OR US-
10020711-B2 OR US
9534473-B2 OR US-
9840901-B2 OR US-
9140110-B2 OR US-
10119381-B2 OR US
10407990-B2 OR US
10232332-B2 OR US
9650871-B2 OR US-
10393108-B2 OR US
10254732-B2 OR US
9410410-B2 OR US-
10036238-B2 OR US
9587649-B2 OR US-
10008880-B2 OR US
10227854-B2 OR US
8997904-B2 OR US-
9963961-B2 OR US-
8789601-B2 OR US-
9738461-B2 OR US-
8534235-B2 OR US-
8154419-B2 OR US-
7845413-B2 OR US-
1656861-A OR US-

1671436-A OR US-

2183364-A OR US-

2220622-A OR US-

2248051-A OR US-

2407796-A OR US-
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2416848-A OR US-
2753940-A OR US-
3061039-A OR US-
3066503-A OR US-
3302069-A OR US-
3334495-A OR US-
3722595-A OR US-
3764233-A OR US-
3773140-A OR US-
3837179-A OR US-
3849662-A OR US-
3881551-A OR US-
4037431-A OR US-
4100822-A OR US-
4151575-A OR US-
4226299-A OR US-
4265266-A OR US-
4432064-A OR US-
4442665-A OR US-
4456092-A OR US-
4506982-A OR US-
4512387-A OR US-
4529887-A OR US-
4538916-A OR US-
4676063-A OR US-
4759674-A OR US-
4793386-A OR US-
4845981-A OR US-
4922463-A OR US-
5006044-A OR US-
5025861-A OR US-
5050673-A OR US-
5130628-A OR US-
5131472-A OR US-
5172009-A OR US-
5189388-A OR US-
5366324-A OR US-
5422550-A OR US-
5548093-A OR US-
5590976-A OR US-
5655361-A OR US-
5736838-A OR US-
5755096-A OR US-
5790972-A OR US-
5865247-A OR US-
5879137-A OR US-
5894888-A OR US-
5907970-A OR US-
6138764-A OR US-
6142878-A OR US-
6164910-A OR US-
6202702-B1 OR US-
6208098-B1 OR US-
6254462-B1 OR US-
6271637-B1 OR US-
6273193-B1 OR US-
6315523-B1 OR US-
6477852-B2 OR US-
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6484490-B1 OR US-
6491098-B1 OR US-
6529135-B1 OR US-
6776227-B2 OR US-
6802690-B2 OR US-
6808303-B2 OR US-
6931310-B2 OR US-
6936947-B1 OR US-
7082993-B2 OR US-
7104233-B2 OR US-
7170262-B2 OR US-
7173399-B2 OR US-
7308933-B1 OR US-
7312593-B1 OR US-
7336514-B2 OR US-
7445041-B2 OR US-
7494263-B2 OR US-
7500642-B2 OR US-
7525264-B2 OR US-
7563076-B2 OR US-
7581379-B2 OR US-
7675189-B2 OR US-
7683499-B2 OR US-
7717193-B2 OR US-
7755310-B2 OR US-
7807048-B2 OR US-
7835140-B2 OR US-
7894757-B2 OR US-
7977824-B2 OR US-
7984757-B1 OR US-
8037936-B2 OR US-
8054084-B2 OR US-
8083504-B2 OR US-
7926562-B2 OR US-
8096891-B2 OR US-
8139383-B2 OR US-
8146665-B2 OR US-
8232892-B2 OR US-
8261528-B2 OR US-
8272439-B2 OR US-
8310272-B2 OR US-
8354817-B2 OR US-
8474521-B2 OR US-
8573303-B2 OR US-
8596056-B2 OR US-
8616005-B1 OR US-
8616274-B2 OR US-
8646521-B2 OR US-
8692408-B2 OR US-
8727068-B2 OR US-
8760657-B2 OR US-
8774972-B2 OR US-
8800652-B2 OR US-
8807960-B2 OR US-
8838341-B2 OR US-
8851860-B1 OR US-
8857506-B2 OR US-
8899940-B2 OR US-
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8905056-B2 OR US-
8905138-B2 OR US-
9018881-B2 OR US-
9051822-B2 OR US-
9067182-B2 OR US-
9119326-B2 OR US-
9160168-B2 OR US-
9322239-B2 OR US-
9450385-B2 OR US-
9611728-B2 OR US-
9728354-B2 OR US-
9863228-B2 OR US-
9932799-B2 OR US-
9976351-B2 OR US-
10287873-B2 OR US-
10309205-B2 OR US-
10371012-B2 OR US
10436026-B2 OR US-
10302079-B2 OR US-
10337308-B2 OR US
10415332-B2 OR US-
9909398-B2 OR US-
9499335-B2 OR US-
9340353-B2 OR US-
9324049-B2 OR US-
9260253-B2 OR US-
5004400-A OR US-
10711576-B2 OR US-
10695950-B2 OR US
10669471-B2 OR US-
10627003-B2 OR US-
10184465-B2 OR US
9739546-B2 OR US-
9706185-B2 OR US-
9482086-B2 OR US-
9051923-B2 OR US-
8795525-B2 OR US-
8763387-B2 OR US-
8506267-B2 OR US-
6765304-B2 OR US-
6626646-B2 OR US-
5517822-A OR US-
6560131-B1 OR US-
10740730-B2 OR US
10408031-B2 OR US-
10408030-B2 OR US-
10221639-B2 OR US
9506333-B2 OR US-
9062545-B2 OR US-
6985750-B1 OR US-
5439066-A OR US-
3878884-A).did. AND

USPT.dbnm.) OR ((US-

20170218727-A1 OR
US-20220107039-A1
OR WO-2012006326-
A1 OR US-
20210198953-A1 OR
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US-20190316447-A1
OR US-20160273328-
A1 OR US-
20200109617-A1).did.
AND DWPI.dbnm.) OR
((EP-1262703-A1).did.
AND FTDB.dbnm.) OR
((US-3433505-A).did.
AND USOC.dbnm.)

L134 AND pump AND (
frac$4 ADJ fluid fluid
ADJ source)

L134 AND pump SAME
(frac$4 ADJ fluid fluid
ADJ source) WITH
(hose flexible)

L134 AND pump SAME
(frac$4 ADJ fluid fluid
ADJ source) SAME
(hose flexible)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS: EPO;
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS: EPO;
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS: EPO;
JPO; DERWENT:
IBM_TDB)

OR

OR

OR

ON

ON

ON

ON

ON

ON

2022/11/02
02:40 PM

2022/11/02
02:40 PM

2022/11/02
02:40 PM

L135 103
L136 5
L137 15
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L134 AND pump SAME
(frac$4 ADJ fluid fluid
ADJ source) SAME
(hose flexible) AND
diameter$4

E21B43/$.cpc. AND
pump SAME ( frac$4
ADJ fluid fluid ADJ
source) SAME (hose
flexible) AND
diameter$4

E21B43/$.cpc. AND
pump SAME ( frac$4
ADJ fluid fluid ADJ
source) SAME (hose
flexible) WITH
diameter$4

E21B43/$.cpc. AND
pump SAME ( (frack$4
fractur$4 frac$4) ADJ
fluid fluid ADJ source)
SAME (hose flexible)
WITH diameter$4

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS: EPO;
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS: EPO;
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS: EPO;
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,

OR

OR

OR

OR

ON ON 2022/11/02
02:43 PM
ON ON 2022/11/02
02:48 PM
ON ON 2022/11/02
02:48 PM
ON ON 2022/11/02
02:48 PM

L138 6
L139 144
L140 13
L141 20
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L142

L143

L144

L145

L146

5512

816

38

((US-9840901-B2 OR
US-9061223-B2 OR
US-8474521-B2 OR
US-5472049-A OR US-
10132434-B2 OR US-
9068450-B2 OR US-
4603887-A OR US-
8839867-B2 OR US-
4998756-A OR US-
10323475-B2 OR US-
10480300-B2 OR US-
10669804-B2).did. AND
USPT.dbnm.) OR ((US-
20170218727-A1 OR
WO-2012006326-
A1).did. AND
DWPI.dbnm.) OR ((US-
20130284278-A1).did.
AND PGPB.dbnm.)

electric$4 WITH
(fractur$4 frack$4
hydraulic$4) WITH
pump$4 AND (hose
flexible ADJ conduit)
AND (slurry fluid)

electric$4 near4
(fractur$4 frack$4
hydraulic$4) near4
pump$4 AND pump$4
WITH (hose flexible
ADJ conduit) WITH
(slurry fluid)

electric$4 near4
(fractur$4 frack$4
hydraulic$4) near4
pump$4 AND pump$4
WITH (hose flexible
ADJ conduit) WITH
(slurry fluid) AND
diameter WITH (hose
flexible ADJ conduit)

(fractur$4 frack$4) AND
electric$4 near4 (
hydraulic$4) near4
pump$4 AND pump$4
WITH (hose flexible
ADJ conduit) WITH
(slurry fluid) AND
diameter WITH (hose

NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS: EPO;
JPO; DERWENT:
IBM_TDB)

(USPAT; DERWENT;
US-PGPUB)

(US-PGPUB; USPAT,;
DERWENT)

(US-PGPUB; USPAT,;
DERWENT)

(US-PGPUB; USPAT,;
DERWENT)

(US-PGPUB; USPAT,;
DERWENT)

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2022/11/02
02:55 PM

2022/11/02
03:04 PM

2022/11/02
03:04 PM

2022/11/02
03:04 PM

2022/11/02
03:06 PM
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L147

L148

L149

L150

L151

L152

L153

L154

L155

95

14

22

440

flexible ADJ conduit)

((US-9840901-B2 OR
US-8474521-B2 OR
US-4603887-A OR US-
10480300-B2 OR US-
10669804-B2).did. AND
USPT.dbnm.) OR ((US-
20130284278-A1).did.
AND PGPB.dbnm.)

multi-plunger near3
pump WITH hose WITH
fitting

multi ADJ plunger near3
pump WITH hose WITH
fitting

multi ADJ plunger near3
pump AND hose WITH
fitting

(multiplunger multi-
plunger multi ADJ
plunger) near3 pump
AND hose WITH fitting

(multiplunger multi-
plunger multi ADJ
plunger) near3 pump

(multiplunger multi-
plunger multi ADJ
plunger) near3 pump
AND hose

(multiplunger multi-
plunger multi ADJ
plunger) near3 pump
AND (fracturing
fracking)

((US-20170145918-A1
OR US-20080264625-
A1 OR US-
20130284278-A1 OR
US-20060065319-A1
OR US-20120181015-
A1 OR US-
20210102451-A1 OR
US-20190316447-A1
OR US-20190292866-
A1 OR US-
20190245348-A1 OR
US-20190211661-A1
OR US-20190203567-
A1 OR US-
20190178235-A1 OR
US-20190169971-A1
OR US-20190162061-
A1 OR US-
20190128080-A1 OR
US-20190120024-A1

(USPAT; US-PGPUB)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS: EPO;
JPO; DERWENT:
IBM_TDB)

OR

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2022/11/02
03:09 PM

2022/11/02
05:13 PM

2022/11/02
05:14 PM

2022/11/02
05:14 PM

2022/11/02
05:14 PM

2022/11/02
05:14 PM

2022/11/02
05:14 PM

2022/11/02
05:15 PM

2022/11/02
05:27 PM
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OR US-20190112910-
A1 OR US-
20190100989-A1 OR
US-20190063309-A1
OR US-20190003329-
A1 OR US-
20180320483-A1 OR
US-20180245428-A1
OR US-20180216455-
A1 OR US-
20180156210-A1 OR
US-20180038216-A1
OR US-20180028992-
A1 OR US-
20130025706-A1 OR
US-20170328179-A1
OR US-20170314979-
A1 OR US-
20170021318-A1 OR
US-20170292513-A1
OR US-20170259227-
A1 OR US-
20170241221-A1 OR
US-20170234250-A1
OR US-20170226842-
A1 OR US-
20170159570-A1 OR
US-20170146189-A1
OR US-20170114625-
A1 OR US-
20170051732-A1 OR
US-20170036872-A1
OR US-20170022807-
A1 OR US-
20160348479-A1 OR
US-20160341281-A1
OR US-20160319650-
A1 OR US-
20160312108-A1 OR
US-20160290563-A1
OR US-20160290114-
A1 OR US-
20160281484-A1 OR
US-20160265457-A1
OR US-20160230525-
A1 OR US-
20160230524-A1 OR
US-20160221220-A1
OR US-20160208595-
A1 OR US-
20160186531-A1 OR
US-20160160889-A1
OR US-20160105022-
A1 OR US-
20160102537-A1 OR
US-20150330172-A1
OR US-20150314225-
A1 OR US-
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20150300336-A1 OR
US-20150225113-A1
OR US-20150217672-
A1 OR US-
20150211512-A1 OR
US-20150176386-A1
OR US-20150159911-
A1 OR US-
20150136043-A1 OR
US-20150114652-A1
OR US-20150097504-
A1 OR US-
20150083426-A1 OR
US-20150075778-A1
OR US-20150053426-
A1 OR US-
20150027712-A1 OR
US-20140379300-A1
OR US-20140290768-
A1 OR US-
20140277772-A1 OR
US-20140255214-A1
OR US-20140251623-
A1 OR US-
20140246211-A1 OR
US-20140219824-A1
OR US-20140124162-
A1 OR US-
20140095114-A1 OR
US-20140060658-A1
OR US-20140054965-
A1 OR US-
20140000899-A1 OR
US-20130343858-A1
OR US-20130341029-
A1 OR US-
20130306322-A1 OR
US-20130233542-A1
OR US-20130175039-
A1 OR US-
20130175038-A1 OR
US-20130009469-A1
OR US-20120247783-
A1 OR US-
20120232728-A1 OR
US-20120222865-A1
OR US-20120205400-
A1 OR US-
20120205301-A1 OR
US-20120127635-A1
OR US-20120085541-
A1 OR US-
20120049625-A1 OR
US-20120018016-A1
OR US-20110272158-
A1 OR US-
20110247878-A1 OR
US-20110166046-A1
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OR US-20110085924-
A1 OR US-
20110061855-A1 OR
US-20110017468-A1
OR US-20110005757-
A1 OR US-
20100322802-A1 OR
US-20100303655-A1
OR US-20100293973-
A1 OR US-
20100250139-A1 OR
US-20100172202-A1
OR US-20100146981-
A1 OR US-
20100132949-A1 OR
US-20100051272-A1
OR US-20100045109-
A1 OR US-
20100038907-A1 OR
US-20100019574-A1
OR US-20090308602-
A1 OR US-
20090260826-A1 OR
US-20090200035-A1
OR US-20090188181-
A1 OR US-
20090145611-A1 OR
US-20090095482-A1
OR US-20090093317-
A1 OR US-
20090078410-A1 OR
US-20090065299-A1
OR US-20090045782-
A1 OR US-
20080264649-A1 OR
US-20080217024-A1
OR US-20080208478-
A1 OR US-
20080137266-A1 OR
US-20080112802-A1
OR US-20080041596-
A1 OR US-
20080017369-A1 OR
US-20070278140-A1
OR US-20070226089-
A1 OR US-
20070201305-A1 OR
US-20070187163-A1
OR US-20070131410-
A1 OR US-
20060052903-A1 OR
US-20050274508-A1
OR US-20050116541-
A1 OR US-
20050061548-A1 OR
US-20040167738-A1
OR US-20040102109-
A1 OR US-
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20040040746-A1 OR
US-20040000077-A1
OR US-20020169523-
A1 OR US-
20030056514-A1 OR
US-20030138327-A1
OR US-20200232454-
A1 OR US-
20190119096-A1 OR
US-20170226838-A1
OR US-20130299167-
A1 OR US-
20130180722-A1 OR
US-20110052423-A1
OR US-20030079875-
A1 OR US-
20190010793-A1 OR
US-20180343125-A1
OR US-20180291713-
A1 OR US-
20180266412-A1 OR
US-20180238147-A1
OR US-20180045331-
A1 OR US-
20170175516-A1 OR
US-20170130743-A1
OR US-20170096885-
A1 OR US-
20160258267-A1 OR
US-20140238683-A1
OR US-20130317750-
A1 OR US-
20200088152-A1 OR
US-20200047141-A1
OR US-20170138171-
A1 OR US-
20170074076-A1 OR
US-20170043280-A1
OR US-20160273456-
A1 OR US-
20130255271-A1 OR
US-20130189629-A1
OR US-20120152716-
A1 OR US-
20080095644-A1 OR
US-20170302218-A1
OR US-20140174691-
A1 OR US-
20030000759-A1 OR
US-20190249527-A1
OR US-20190154020-
A1 OR US-
20180312738-A1 OR
US-20180298731-A1
OR US-20180284817-
A1 OR US-
20180266217-A1 OR
US-20180259080-A1
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OR US-20180181830-
A1 OR US-
20180090914-A1 OR
US-20170370639-A1
OR US-20170212535-
A1 OR US-
20170082033-A1 OR
US-20160326853-A1
OR US-20130284455-
A1 OR US-
20110110793-A1 OR
US-20080277120-
A1).did. AND
PGPB.dbnm.) OR ((US-
10669804-B2 OR US-
3055682-A OR US-
9513055-B1 OR US-
9061223-B2 OR US-
8091928-B2 OR US-
6719900-B2 OR US-
5433243-A OR US-
5230366-A OR US-
2610741-A OR US-
5472049-A OR US-
11009162-B1 OR US-
11090709-B1 OR US-
8752666-B2 OR US-
11090708-B1 OR US-
10132434-B2 OR US-
11319757-B2 OR US-
9068450-B2 OR US-
4603887-A OR US-
8839867-B2 OR US-
4998756-A OR US-
10323475-B2 OR US-
10480300-B2 OR US-
4570673-A OR US-
8978763-B2 OR US-
10260327-B2 OR US-
10246984-B2 OR US-
10378326-B2 OR US-
9915128-B2 OR US-
10280724-B2 OR US-
9103193-B2 OR US-
9995218-B2 OR US-
9970278-B2 OR US-
9893500-B2 OR US-
9745840-B2 OR US-
9650879-B2 OR US-
10020711-B2 OR US-
9534473-B2 OR US-
9840901-B2 OR US-
9140110-B2 OR US-
10119381-B2 OR US-
10407990-B2 OR US-
10232332-B2 OR US-
9650871-B2 OR US-
10393108-B2 OR US-
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10254732-B2 OR US-
9410410-B2 OR US-
10036238-B2 OR US-
9587649-B2 OR US-
10008880-B2 OR US-
10227854-B2 OR US-
8997904-B2 OR US-
9963961-B2 OR US-
8789601-B2 OR US-
9738461-B2 OR US-
8534235-B2 OR US-
8154419-B2 OR US-
7845413-B2 OR US-
1656861-A OR US-
1671436-A OR US-
2183364-A OR US-
2220622-A OR US-
2248051-A OR US-
2407796-A OR US-
2416848-A OR US-
2753940-A OR US-
3061039-A OR US-
3066503-A OR US-
3302069-A OR US-
3334495-A OR US-
3722595-A OR US-
3764233-A OR US-
3773140-A OR US-
3837179-A OR US-
3849662-A OR US-
3881551-A OR US-
4037431-A OR US-
4100822-A OR US-
4151575-A OR US-
4226299-A OR US-
4265266-A OR US-
4432064-A OR US-
4442665-A OR US-
4456092-A OR US-
4506982-A OR US-
4512387-A OR US-
4529887-A OR US-
4538916-A OR US-
4676063-A OR US-
4759674-A OR US-
4793386-A OR US-
4845981-A OR US-
4922463-A OR US-
5006044-A OR US-
5025861-A OR US-
5050673-A OR US-
5130628-A OR US-
5131472-A OR US-
5172009-A OR US-
5189388-A OR US-
5366324-A OR US-
5422550-A OR US-
5548093-A OR US-

01/14/2023 08:10:46 AM

Workspace: 17/321,936 - SYSTEM AND METHOD FOR INTEGRATED FLOW SUPPLY LINE

LIBERTY EXHIBIT 1083gd¥aas 807
AL




5590976-A OR US-

5655361-A OR US-

5736838-A OR US-

5755096-A OR US-

5790972-A OR US-

5865247-A OR US-

5879137-A OR US-

5894888-A OR US-

5907970-A OR US-

6138764-A OR US-

6142878-A OR US-

6164910-A OR US-

6202702-B1 OR US-
6208098-B1 OR US-
6254462-B1 OR US-
6271637-B1 OR US-
6273193-B1 OR US-
6315523-B1 OR US-
6477852-B2 OR US-
6484490-B1 OR US-
6491098-B1 OR US-
6529135-B1 OR US-
6776227-B2 OR US-
6802690-B2 OR US-
6808303-B2 OR US-
6931310-B2 OR US-
6936947-B1 OR US-
7082993-B2 OR US-
7104233-B2 OR US-
7170262-B2 OR US-
7173399-B2 OR US-
7308933-B1 OR US-
7312593-B1 OR US-
7336514-B2 OR US-
7445041-B2 OR US-
7494263-B2 OR US-
7500642-B2 OR US-
7525264-B2 OR US-
7563076-B2 OR US-
7581379-B2 OR US-
7675189-B2 OR US-
7683499-B2 OR US-
7717193-B2 OR US-
7755310-B2 OR US-
7807048-B2 OR US-
7835140-B2 OR US-
7894757-B2 OR US-
7977824-B2 OR US-
7984757-B1 OR US-
8037936-B2 OR US-
8054084-B2 OR US-
8083504-B2 OR US-
7926562-B2 OR US-
8096891-B2 OR US-
8139383-B2 OR US-
8146665-B2 OR US-
8232892-B2 OR US-
8261528-B2 OR US-
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8272439-B2 OR US-
8310272-B2 OR US-
8354817-B2 OR US-
8474521-B2 OR US-
8573303-B2 OR US-
8596056-B2 OR US-
8616005-B1 OR US-
8616274-B2 OR US-
8646521-B2 OR US-
8692408-B2 OR US-
8727068-B2 OR US-
8760657-B2 OR US-
8774972-B2 OR US-
8800652-B2 OR US-
8807960-B2 OR US-
8838341-B2 OR US-
8851860-B1 OR US-
8857506-B2 OR US-
8899940-B2 OR US-
8905056-B2 OR US-
8905138-B2 OR US-
9018881-B2 OR US-
9051822-B2 OR US-
9067182-B2 OR US-
9119326-B2 OR US-
9160168-B2 OR US-
9322239-B2 OR US-
9450385-B2 OR US-
9611728-B2 OR US-
9728354-B2 OR US-
9863228-B2 OR US-
9932799-B2 OR US-
9976351-B2 OR US-
10287873-B2 OR US
10309205-B2 OR US
10371012-B2 OR US
10436026-B2 OR US
10302079-B2 OR US
10337308-B2 OR US
10415332-B2 OR US
9909398-B2 OR US-
9499335-B2 OR US-
9340353-B2 OR US-
9324049-B2 OR US-
9260253-B2 OR US-
5004400-A OR US-

10711576-B2 OR US
10695950-B2 OR US
10669471-B2 OR US
10627003-B2 OR US
10184465-B2 OR US
9739546-B2 OR US-
9706185-B2 OR US-
9482086-B2 OR US-
9051923-B2 OR US-
8795525-B2 OR US-
8763387-B2 OR US-
8506267-B2 OR US-
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6765304-B2 OR US-
6626646-B2 OR US-
5517822-A OR US-
6560131-B1 OR US-
10740730-B2 OR US-
10408031-B2 OR US-
10408030-B2 OR US-
10221639-B2 OR US-
9506333-B2 OR US-
9062545-B2 OR US-
6985750-B1 OR US-
5439066-A OR US-
3878884-A).did. AND
USPT.dbnm.) OR ((US-
20170218727-A1 OR
US-20220107039-A1
OR WO-2012006326-
A1 OR US-
20210198953-A1 OR
US-20190316447-A1
OR US-20160273328-
A1 OR US-
20200109617-A1 OR
US-11009162-B1).did.
AND DWPI.dbnm.) OR
((EP-1262703-A1).did.
AND FTDB.dbnm.) OR
((US-3433505-A).did.
AND USOC.dbnm.)

PE2E SEARCH - Search History (Interference)

Ref #

Hits

[Search Query

DBs

Default
Operator

Plurals

British
Equivalents

Time Stamp

N1

N2

N3

23674

(F16L33/02.cpc.
E21B43/26.cpc.
F04B1/00.cpc.
F04B15/02.cpc.
F04B17/03.cpc.) and
pump and hose and
fitting and reduc$4 with
fitting and hose with
fitting and hose with
pump

(F16L33/02.cpc.
E21B43/26.cpc.
F04B1/00.cpc.
F04B15/02.cpc.
F04B17/03.cpc.) and
pump and hose and
fitting and (union shank
reduc$3) with fitting and
hose with fitting and
hose with pump
reduc$3 with fitting

(F16L33/02.cpc.
E21B43/26.cpc.

(USPAT)

(USPAT)

(USPAT)

OR

OR

OR

ON

ON

ON

ON

ON

ON

2021/01/08
09:58 PM

2021/01/08
10:09 PM

2021/01/08
10:09 PM
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N74 2

F04B1/00.cpc.
F04B15/02.cpc.
F04B17/03.cpc.) and
pump and hose and
fitting and (union shank
reduc$3) with fitting and
hose with fitting and
hose with pump and
(reduc$3 with (union
shank))

(F16L33/02.cpc.
E21B43/26.cpc.
F04B1/00.cpc.
F04B15/02.cpc.
F04B17/03.cpc.) AND
pump AND hose AND
fitting AND (union
shank reduc$3) WITH
fitting AND hose WITH
fitting AND hose WITH

(US-PGPUB; USPAT)

pump AND (reduc$3
WITH (union shank))

OR ON

ON

2023/01/14
08:10 AM

PE2E SEARCH - Search History (Similarity Search)

Ref #

pplication
Number

Text Selections

CPC Selections

L11
L98
L131
L132

17/321,936
17/321,936
17/321,936
17/321,936

No selections
No selections
No selections

(Specification) Embodiments of the present
disclosure present an improvement over
existing systems by removing the standard 4"
(0.1016 m) supply hoses while maintaining
standard 6" connection types by utilizing a
particularly designed ferrule. The standard 4"
supply hose provides an insufficient volume of
fracturing fluid to a pump utilizing in hydraulic
fracturing operation. These problems may be
compounded when 4" connections are also
used. Using a 5" diameter hose supplies more
volume, reduces pressure drop, and reduces
cavitation and other poor conditions pumps

(Specification) Embodiments of the present
disclosure include specialty-sized hoses
developed in order to allow greater
flow/supply to frac pumps (e.g., positive
displacement, multi plunger pumps). This
increased flow capability reduces cavitation
events and prolongs equipment life. Specially
selecting a 5" (0.127 m) diameter hose allows
for fluid velocity to be maintained above a
threshold at which sand particles would begin

to fall out and eventually cause a blockage

can experience when not supplied adequately.

No selections
No selections
No selections
No selections
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(sand off) the hose itself. In order to utilize this
diameter/size hose in a large-scale function, a
connection point was developed to enable use
of standard 6" (0.1524 m) components, such
as but not limited to hammer unions, butterfly
valves, and other 6" steel pipe components.
Embodiments include a hybrid of 5" hose and
6" end connectors. This then results in an
improvement to existing methods of supplying
fluid to a positive displacement pump.
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Appl. No. 17/321,936 PATENT
Amdt. dated January 9, 2023
Reply to Office Action of November 7, 2022

Amendments to the Claims:

This listing of claims will replace all prior versions, and listings of claims in the application:

Listing of Claims:

1. (Cancelled)

2. (Previously Presented) A hydraulic fracturing system for fracturing a
subterranean formation, comprising:

an electric powered multi-plunger hydraulic fracturing pump having an inlet and an
outlet, the outlet coupled to a well associated with the subterranean formation and powered by at
least one electric motor;

a fluid source, coupled to the inlet of the electric powered multi-plunger hydraulic
fracturing pump, the fluid source providing a slurry for injection into the subterranean formation;
a hose extending between the fluid source and the electric powered multi-plunger

hydraulic fracturing pump, the hose comprising:
a first end, for coupling to the fluid source, having a first diameter;
a second end, for coupling to the inlet of the electric powered multi-plunger
hydraulic fracturing pump, having a second diameter; and
a body between the first end and the second end having a third diameter, the third
diameter being less than both the first diameter and the second diameter; and
a pair of fittings, a first fitting forming the first end and a second fitting forming the
second end, each fitting of the pair of fittings having a shank end for receiving at least a portion
of the body and a union for engaging the respective fluid source and electric powered multi-

plunger hydraulic fracturing pump.

3. (Previously Presented) The system of claim 2, wherein the third diameter is

approximately 5 inches and the second diameter is approximately 6 inches.

4. (Previously Presented) The system of claim 2, wherein each fitting of the
pair of fittings further comprises:
a reducer between the union and the shank end.
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5. (Previously Presented) The system of claim 4, wherein at least a portion of
the reducer extends into a groove formed in the union, the union extending farther laterally than

the reducer.

6. (Previously Presented) The system of claim 4, wherein each fitting of the
pair of fittings is formed as an integral piece with at least one rigid coupling between at least one

of the union, the shank end, and the reducer.

7. (Previously Presented) The system of claim 2, wherein the third diameter is
particularly selected based at least in part on a threshold, the threshold corresponding to a drop

out rate for the slurry.

8. (Previously Presented) The system of claim 2, wherein the third diameter is
particularly selected based at least in part on a pressure drop rate, a damage accumulation rate, or

a suggested flow rate.

9. (Previously Presented) The system of claim 2, wherein the third diameter is
associated with a second threshold, corresponding to a maximum suggested flow rate, an
operating window for the electric powered multi-plunger hydraulic fracturing pump exceeding

the maximum suggested flow rate.

10.  (Previously Presented) The system of claim 2, further comprising:

a plurality of electric powered multi-plunger hydraulic fracturing pumps, each electric
powered multi-plunger hydraulic fracturing pump receiving fluid from the fluid source;

a plurality of hoses having the third diameter; and

a plurality of fittings between respective hoses of the plurality of the hoses and respective
electric powered multi-plunger hydraulic fracturing pumps of the plurality of electric powered
multi-plunger hydraulic fracturing pumps, each of the electric powered multi-plunger hydraulic

fracturing pumps having a connection having the second diameter.
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11. (Previously Presented) The system of claim 2, further comprising:
a distribution system, positioned between the well and the electric powered multi-plunger
hydraulic fracturing pump, the distribution system collecting the slurry from electric powered

multi-plunger hydraulic fracturing pump for injection into the subterranean formation.

12. (Previously Presented) A hydraulic fracturing system for fracturing a
subterranean formation, comprising:

an electric powered multi-plunger hydraulic fracturing pump having an inlet and an
outlet, the outlet coupled to a well associated with the subterranean formation and powered by at
least one electric motor;

a fluid source, coupled to the inlet of the electric powered multi-plunger hydraulic
fracturing pump, the fluid source providing a slurry for injection into the subterranean formation;
a hose extending between the fluid source and the electric powered multi-plunger

hydraulic fracturing pump, the hose comprising:

a first end, for coupling to the fluid source, having a first diameter;

a second end, for coupling to the inlet of the electric powered multi-plunger
hydraulic fracturing pump, having a second diameter; and

a body between the first end and the second end having a third diameter, the third
diameter being less than both the first diameter and the second diameter; and
a pair of fittings, wherein a first fitting of the pair of fittings is at the first end and a

second fitting of the pair of fittings is at the second end, each fitting of the pair of fittings
comprising:

a union arranged at a first fitting end, the union having a union diameter, larger
than the first diameter;

a shank end at a second fitting end, the shank end configured to receive at least a
portion of the hose, the shank end being securable to at least the portion of the hose, the
shank end including an opening to receive the hose; and

a reducer positioned between the union and the shank end, the reducer being

welded to the respective union and shank end at each end, the reducer having an
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increasing diameter along its axial length, the reducer extending at least partially into the

union.

13.  (Previously Presented) The system of claim 12, wherein the third diameter

is approximately 5 inches and the second diameter is approximately 6 inches.

14. (Previously Presented) The system of claim 12, wherein at least a portion
of the reducer extends into a groove formed in the union, the union extending farther laterally

than the reducer.

15.  (Previously Presented) The system of claim 12, wherein each fitting of the
pair of fittings is formed as an integral piece with at least one rigid coupling between at least one

of the union, the shank end, and the reducer.

16.  (Previously Presented) The system of claim 12, wherein the third diameter
is particularly selected based at least in part on a threshold, the threshold corresponding to a drop

out rate for the slurry.

17.  (Previously Presented) The system of claim 12, wherein the third diameter
is particularly selected based at least in part on a pressure drop rate, a damage accumulation rate,

or a suggested flow rate.

18. (Previously Presented) The system of claim 12, wherein the third diameter
is associated with a second threshold, corresponding to a maximum suggested flow rate, an
operating window for the electric powered multi-plunger hydraulic fracturing pump exceeding

the maximum suggested flow rate.

19.  (Previously Presented) The system of claim 12, further comprising:
a plurality of electric powered multi-plunger hydraulic fracturing pumps, each electric

powered multi-plunger hydraulic fracturing pump receiving fluid from the fluid source;
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a plurality of hoses having the third diameter; and

a plurality of fittings between respective hoses of the plurality of the hoses and respective
electric powered multi-plunger hydraulic fracturing pumps of the plurality of electric powered
multi-plunger hydraulic fracturing pumps, each of the electric powered multi-plunger hydraulic

fracturing pumps having a connection having the second diameter.

20.  (Previously Presented) The system of claim 12, further comprising:
a distribution system, positioned between the well and the electric powered multi-plunger
hydraulic fracturing pump, the distribution system collecting the slurry from electric powered

multi-plunger hydraulic fracturing pump for injection into the subterranean formation.

21.  (Previously Presented) The system of claim 12, further comprising:
a third fitting positioned on a third end of the hose for coupling to a second electric

powered multi-plunger hydraulic fracturing pump, having the second diameter.
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Remarks

This paper is responsive to the Office Action mailed November 7, 2022, Claims 2-21
were pending before submission of this paper. Claims 1 and 12 are in independent form. The

drawings are objected to. Claims 2-21 are allowed.

Reconsideration of the claims in view of the amendments and the following remarks is

respectfully requested.

L Allowable Subject Matter
Applicant thanks the Examiner for indicating claims 2-21 are allowed.

IL. Amendments to the Specification

Applicant hereby submits amendments to the specification with Replacement
Specifications, including both Clean and Marked Up versions. The amendments add no new
matter and are fully supported by the originally filed specification in at least original paragraphs

25-30 and FIGS. 2 and 3. Applicant respectfully requests entry of the amendments.

Specifically, the amendments to the specification are directed toward describing New
Figure 2B, which embodies the features of previously submitted FIG. 2 (now FIG. 2A). New
paragraphs 28 and 29 describe the fitting 200 previously disclosed in FIG. 2 and the
accompanying paragraphs. New reference numerals have been included to identify features such
as first and second ends and diameters, among other features. New paragraphs 28 and 29 make
reference to specific diameters that were previously disclosed and discussed in the specification
as filed. Moreover, new paragraphs 28 and 29 describe a specific embodiment of FIG. 2 in which
one or more components are duplicated with the inclusion of a body between the two fittings

200, which was noted in paragraph 25 and shown in FIG. 2.

Additional amendments are directed toward paragraph 11 for modifying the description
of the figures in view of new FIG. 2B and also to correct a typographical error in paragraph 31

(previously paragraph 29).
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Applicant respectfully submits the amendments add no new matter and requests entry of

the amendments.

III. Amendments to the Figures

Applicant hereby submits New Sheet 3/4 and Replacement Sheet 2/4. No new matter is

added by way of the amendments. Applicant respectfully requests entry of the amendments.

New Sheet 3/4 (illustrating new FIG. 2B) incorporates features of originally-filed FIG. 2
directed toward the fittings 200. New Sheet 3/4 adds additional reference characters and
duplicates the fitting 200 from FIG. 2 to illustrate the connection by a body 222, which was

described in paragraph 25 of the original specification.
Replacement Sheet 2/4 adds character “A” to FIG. 2.

Sheets 1/4 and 4/4 have not been modified but for updating the total number of pages for

the drawings from 3 to 4.

IV.  Objection to the Drawings

The Office Action objects to the drawings as allegedly not showing each features of the
claims. Office Action, 2. Specifically, the Office Action contends that “the first end, second end,
and body having different diameters, as well as the pair of fittings” is not shown in the drawings.
1d. Applicant respectfully disagrees at least due to the disclosure of original FIG. 2, but for the
sake of advancing prosecution and without acquiescing to the objection, Applicant has submitted
new FIG. 2B along with accompanying new paragraphs 28 and 29 to address the objection. As
noted, these amendments add no new matter. Applicant respectfully requests entry of the

amendments and withdrawal of the objection.
V. Amendment to the claims

Unless otherwise specified or addressed in the remarks section, amendments to the claims
are made for purposes of clarity, and are not intended to alter the scope of the claims or limit any
equivalents thereof. The amendments are supported by the specification and do not add new
matter. In addition, by focusing on specific claims and claim elements in the discussion above,

Applicant does not imply that other claim elements are disclosed or suggested by the references.
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In addition, any characterizations of claims and/or cited art are being made to facilitate
expeditious prosecution of this application. Applicant reserves the right to pursue at a later date
any other broader or narrower claims that capture any subject matter supported by the present
disclosure, including subject matter found to be specifically disclaimed herein or by another
prosecution. Accordingly, reviewers of this or any child or related prosecution history shall not
reasonably infer that Applicant has made any disclaimers or disavowals of any subject matter

supported by the present disclosure.
VI.  Conclusion

In view of the foregoing, Applicant believes all claims now pending in this Application
are in condition for allowance. The issuance of a formal Notice of Allowance at an early date is

respectfully requested.

Further, the Commissioner is hereby authorized to charge any additional fees or credit

any overpayment in connection with this paper to Deposit Account No. 50-1349.
If the Examiner believes a telephone conference would expedite prosecution of this

application, please telephone the undersigned at 713-632-1413.

Respectfully submitted,

/Joe Grdinovac/
Joe Grdinovac
Registration No. 72,224

HOGAN LOVELLS US LLP
609 Main Street, Suite 4200
Houston, TX 77002

Tel: 713-632-1400
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MARKED-UP SPECIFICATION

SYSTEM AND METHOD FOR INTEGRATED FLOW SUPPLY LINE

CROSS REFERENCE TO RELATED APPLICATION

[0001] This application is a continuation of U.S. Patent Application No. 16/728,359 filed
December 27,2019, titled SYSTEM AND METHOD FOR INTEGRATED FLOW SUPPLY LINE,

the entirety of the disclosure of which is incorporated by reference herein.

BACKGROUND

1. Technical Field

[0002] This disclosure relates generally to hydraulic fracturing and more particularly to systems and
methods for fluid supply lines utilized in hydraulic fracturing.

2. Background

[0003] With advancements in technology over the past few decades, the ability to reach
unconventional sources of hydrocarbons has tremendously increased. Horizontal drilling and
hydraulic fracturing are two such ways that new developments in technology have led to
hydrocarbon production from previously unreachable shale formations. Hydraulic fracturing
(fracturing) operations typically require powering numerous components in order to recover oil and
gas resources from the ground. For example, hydraulic fracturing usually includes pumps that inject
fracturing fluid down the wellbore, blenders that mix proppant into the fluid, cranes, wireline units,
and many other components that all must perform different functions to carry out fracturing opera-
tions.

[0004] Hydraulic fracturing operations often try to increase flow rates through fracturing pumps in
order to reduce operational times and save costs. However, typical fracturing systems have

established component sizes and non-standard components are challenging to incorporate and may
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lead to errors, as operators may be unfamiliar with the new components. One such instance is in
fluid flow lines (e.g., hoses) utilize to supply fracturing fluid to the pumps. Many flow lines utilized
in the industry have a 4 inch diameter. However, this flow diameter limits fluid inlet into the pumps,
which may be undesirable, because pumps operating at lower flow rates and/or pressures than
desired may experience premature wear and failures. Moreover, merely increasing hose sizes is not
practical because of component fittings on the pump and potential problems with flow rates, as flow
rates that drop below a threshold may experience drop out of particulates, leading to blockages and
other problems at the well site.
SUMMARY

[0005] Applicant recognized the problems noted above herein and conceived and developed
embodiments of systems and methods, according to the present disclosure, for operating electric
fracturing pumps.

[0006] In an embodiment, a hydraulic fracturing system for fracturing a subterranean formation
includes an electric powered, multi-plunger pump having an inlet and an outlet, the outlet 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. The system also includes a fluid source, coupled to the inlet of the electric
powered pump, the fluid source providing a slurry for injection into the subterranean formation. The
system further includes a hose extending between the fluid source and the electric powered pump,
the hose being flexible and having a first diameter. The system includes a fitting between the hose
and the electric powered pump, the fitting having a first end for receiving the hose at the first
diameter and a second end for coupling to the electric powered pump at a second diameter, the

second diameter being larger than the first diameter. The system also includes a distribution system,
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positioned between the wellbore and the electric powered pump, the distribution system collecting
the slurry from electric powered pumps for injection into the subterranean formation.

[0007] In an embodiment, a hydraulic fracturing system for fracturing a subterranean formation
includes an electric powered, multi-plunger pump having an inlet and an outlet, the outlet 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. The system also includes a fluid source, coupled to the inlet of the electric
powered pump, the fluid source providing a slurry for injection into the subterranean formation. The
system includes a hose extending between the fluid source and the electric powered pump, the hose
including a first end, for coupling to the fluid source, having a first diameter, a second end, for
coupling to the inlet of the electric powered pump, having a second diameter, and a body between
the first end and the second end having a third diameter, the third diameter being less than both the
first diameter and the second diameter. The system further includes a pair of fittings, a first fitting
forming the first end and a second fitting forming the second end, each fitting of the pair of fittings
having a shank end for receiving at least a portion of the body and a union for engaging the
respective fluid source and electric powered pump.

[0008] In an embodiment, a method for selecting a hose diameter for a flow line utilized in
fracturing operations includes determining a first end connection size is a first diameter. The method
also includes determining a second end connection size is a second diameter. The method further
includes determining a first flow rate, associated with a first hose diameter, is below a threshold.
The method includes determining a second flow rate, associated with a second hose diameter,
exceeds the threshold. The method also includes forming the flow line using the second hose

diameter.
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BRIEF DESCRIPTION OF DRAWINGS

[0009] Some of the features and benefits of the present disclosure having been stated, others will
become apparent as the description proceeds when taken in conjunction with the accompanying
drawings, in which:

[0010] FIG. 1 is a schematic plan view of an embodiment of a fracturing operation, in accordance
with embodiments of the present disclosure;

[0011] FIGS. 2A and 2B are side views ts-a-stde-vtew-of an embodiment of a fitting, in accordance

with embodiments of the present disclosure;

[0012] FIG. 3 is a schematic perspective view of an embodiment of a flow line, in accordance with
embodiments of the present disclosure; and

[0013] FIG. 4 is a graphical representation of suction pipe flow rates, in accordance with
embodiments of the present disclosure.

[0014] While the disclosure will be described in connection with the preferred embodiments, it will
be understood that it is not intended to limit the disclosure to that embodiment. On the contrary, it is
intended to cover all alternatives, modifications, and equivalents, as may be included within the
spirit and scope of the disclosure as defined by the appended claims.

DETAILED DESCRIPTION

[0015] The method and system of the present disclosure will now be described more fully
hereinafter with reference to the accompanying drawings in which embodiments are shown. The
method and system of the present disclosure may be in many different forms and should not be
construed as limited to the illustrated embodiments set forth herein; rather, these embodiments are
provided so that this disclosure will be thorough and complete, and will fully convey its scope to

those skilled in the art. Like numbers refer to like elements throughout. In an embodiment, usage of
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the term "about" includes +/- 5% of the cited magnitude. In an embodiment, usage of the term
"substantially" includes +/- 5% of the cited magnitude.

[0016] 1t is to be further understood that the scope of the present disclosure is not limited to the
exact details of construction, operation, exact materials, or embodiments shown and described, as
modifications and equivalents will be apparent to one skilled in the art. In the drawings and
specification, there have been disclosed illustrative embodiments and, although specific terms are
employed, they are used in a generic and descriptive sense only and not for the purpose of limitation.
[0017] When introducing elements of various embodiments of the present disclosure, the articles

a", "an", "the", and "said" are intended to mean that there are one or more of the elements. The

"non
2

terms "comprising", "including", and "having" are intended to be inclusive and mean that there may
be additional elements other than the listed elements. Any examples of operating parameters and/or
environmental conditions are not exclusive of other parameters/conditions of the disclosed

embodiments. Additionally, it should be understood that references to "one embodiment", "an

"o
2

embodiment", “certain embodiments”, or “other embodiments” of the present disclosure are not

intended to be interpreted as excluding the existence of additional embodiments that also incorporate
the recited features. Furthermore, reference to terms such as “above”, “below”, “upper”, “lower”,
“side”, “front”, “back”, or other terms regarding orientation or direction are made with reference to
the illustrated embodiments and are not intended to be limiting or exclude other orientations or
directions. Additionally, recitations of steps of a method should be understood as being capable of
being performed in any order unless specifically stated otherwise. Furthermore, the steps may be
performed in series or in parallel unless specifically stated otherwise. Particular dimensions may be
referred to herein along with their accompanying abbreviations, including but not limited to: inches

(in, ), meters (m), centimeters (cm), pounds per square inch (PSI), pascals (Pa), feet per second

(ft/s), barrels per minute (BPM), and the like.

Page 5 of 12 LIBERTY EXHIBIT 1003, Page 127

\W4129-8831-8019 vl



[0018] Embodiments of the present disclosure include specialty-sized hoses developed in order to
allow greater flow/supply to frac pumps (e.g., positive displacement, multi plunger pumps). This
increased flow capability reduces cavitation events and prolongs equipment life. Specially selecting
a 57 (0.127 m) diameter hose allows for fluid velocity to be maintained above a threshold at which
sand particles would begin to fall out and eventually cause a blockage (sand off) the hose itself. In
order to utilize this diameter/size hose in a large-scale function, a connection point was developed to
enable use of standard 6” (0.1524 m) components, such as but not limited to hammer unions,
butterfly valves, and other 6” steel pipe components. Embodiments include a hybrid of 5 hose and
6” end connectors. This then results in an improvement to existing methods of supplying fluid to a
positive displacement pump.

[0019] Embodiments of the present disclosure present an improvement over existing systems by
removing the standard 4” (0.1016 m) supply hoses while maintaining standard 6” connection types
by utilizing a particularly designed ferrule. The standard 4” supply hose provides an insufficient
volume of fracturing fluid to a pump utilizing in hydraulic fracturing operation. These problems
may be compounded when 4” connections are also used. Using a 5 diameter hose supplies more
volume, reduces pressure drop, and reduces cavitation and other poor conditions pumps can
experience when not supplied adequately.

[0020] FIG. 1 is a plan schematic view of an embodiment of a hydraulic fracturing system 10
positioned at a well site 12. In the illustrated embodiment, pump units 14, which make up a
pumping system 16, are used to pressurize a slurry solution for injection into a wellhead 18. An
optional hydration unit 20 receives fluid from a fluid source 22 via aline, such as a tubular, and also
receives additives from an additive source 24. In an embodiment, the fluid is water and the additives
are mixed together and transferred to a blender unit 26 where proppant from a proppant source 28

may be added to form the slurry solution (e.g., fracturing slurry) which is transferred to the pumping
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system 16. The pump units 14 may receive the slurry solution at a first pressure (e.g., 80 psi to 160
psi) and boost the pressure to around 15,000 psi for injection into the wellhead 18. In certain
embodiments, the pump units 14 are powered by electric motors.

[0021] After being discharged from the pump system 16, a distribution system 30, such as a missile,
receives the slurry solution for injection into the wellhead 18. The distribution system 30
consolidates the slurry solution from each of the pump units 14 and includes discharge piping 32
coupled to the wellhead 18. In this manner, pressurized solution for hydraulic fracturing may be
injected into the wellhead 18.

[0022] In the illustrated embodiment, one or more sensors 34, 36 are arranged throughout the
hydraulic fracturing system 10 to measure various properties related to fluid flow, vibration, and the
like.

[0023] It should be appreciated that while various embodiments of the present disclosure may
describe electric motors powering the pump units 14, in embodiments, electrical generation can be
supplied by various different options, as well as hybrid options. Hybrid options may include two or
more of the following electric generation options: Gas turbine generators with fuel supplied by field
gas, CNG, and/or LNG, diesel turbine generators, diesel engine generators, natural gas engine
generators, batteries, electrical grids, and the like. Moreover, these electric sources may include a
single source type unit or multiple units. For example, there may be one gas turbine generator, two
gas turbines generators, two gas turbine generators coupled with one diesel engine generator, and
various other configurations.

[0024] In various embodiments, equipment at the well site may utilize 3-phase, 60 Hz, 690V
electrical power. However, it should be appreciated that in other embodiments different power
specifications may be utilized, such as 4160V or at different frequencies, such as 50 Hz.

Accordingly, discussions herein with a particular type of power specification should not be
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interpreted as limited only the particularly discussed specification unless otherwise explicitly stated.
Furthermore, systems described herein are designed for use in outdoor, oilfield conditions with
fluctuations in temperature and weather, such as intense sunlight, wind, rain, snow, dust, and the
like. In embodiments, the components are designed in accordance with various industry standards,
such as NEMA, ANSI, and NFPA.

[0025] FIG. 2A is a side view of an embodiment of a fitting 200 (e.g., ferrule) that may be utilized
with embodiments of the present disclosure to incorporate 5” hoses into systems using 4” hoses and
6” fittings. In theillustrated embodiment, the fitting 200 includes a cutaway region 202 illustrating a
coupling location 204 between a union 206 and a stem assembly 208. In the illustrated embodiment,
the union 206 is configured to couple to a 6”7 coupling, for example on a pump. However, as
illustrated, the stem assembly 208 includes a reducer 210 and a shank end 212 to receive a 5 hose
(not pictured). For example, an end of the hose may be inserted into the shank end 212 and crimped,
thereby joining the hose to the fitting 200. As aresult, 5 hoses may be utilized in embodiments that
include 6” fittings without significantly overhauling and/or modifying existing equipment. As
discussed herein, 5” hoses provide numerous advantages including reduced pressure drop, greater
capacity, and flow velocities greater than a threshold level corresponding to particulate drop out.
[0026] In the illustrated embodiment, various rigid couplings 214 are included along the fitting 200,
for example, as welds utilizing to secure one or more components together. For example, thereis a
rigid coupling 214 between the union 206 and the reducer 210, as well as a rigid coupling 214
between the reducer 210 and the shank end 214. Accordingly, the components forming the fitting
200 may be particularly selected, based on one or more properties, for use with fracturing operations.
For example, different fittings 200 may include different components. By way of example only, the

union 206 may be replaced with a flanged end connection or the like.
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[0027] Embodiments of the present disclosure that utilize the fitting 200 provide improved
operations at a well site at least because greater volumes of fluid may be provided to fracturing
pumps while maintaining flow rates above a threshold amount where particulates begin to drop out
of the flow. For example, a 5” hose may meet rate demands while maintaining flow velocities at
sufficient levels to reduce the likelihood of drop out. In contrast, a 4” hose may not meet rate
demands and a 6” hose may not maintain flow velocities above the threshold for drop out.
Moreover, the fitting 200 provides easy integration into existing systems without overhauling
expensive equipment. For example, it may be costly to overhaul inlet piping on a fracturing pump,
so much so, that it may be cost prohibitive to do so. Additionally, existing field equipment may be
configured with certain specifications and include sunk costs, leading producers and operators tobe
reluctant to change. However, utilizing the fitting 200 enables existing equipment to remain in
operation while providing improved operations.

[0028] FIG. 2B is a side view of an embodiment of a hose assembly 220 (e.g.. hose) that may

incorporate one or more features of FIGS. 1 and 2A. By way of example, the hose assembly 220 may

form at least a portion of a flow line, such as a flow line between a source and a pump. apump and a

manifold. or the like. This example illustrates fittings 200 from FIG. 2A and further includes a body

222 (e.c.. hose, hose portion), which is noted in FIG. 2A as not being shown but contemplated

extending from the shank end 212. extending between a first fitting 200A and a second fitting 200B,

which may be referred to as a pair of fittines on each end of the body 222. In at least one

embodiment, the first fitting 200A is coupled at and/or at least partially forms a first end 224 and the

second fitting 200B is coupled at and/or at least partially forms a second end 226. As described

herein, diameters associated with portions of the fittings 200A. 200B may be different from

diameters associated with portions of the body 222.
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{6027}1[0029] In at least one embodiment, the first fitting 200A at the first end 224 includes a first

diameter 228 and the second fitting 200B at the second end 226 includes a second diameter 230. The

first diameter 228 and the second diameter 230 may be equal in various embodiments. As noted

herein, the first diameter 228 and/or the second diameter 230 may be approximately 6”. In at least

one embodiment, the first diameter 228 is ereater than the second diameter 230. In at least one

embodiment, the first diameter 228 is less than the second diameter 230. As shown in FIG. 2B. as

discussed herein, a third diameter 232 is associated with the body 222 In this embodiment, the third

diameter 232 is smaller than the first diameter 228 and the second diameter 230. For example, as

noted herein, the third diameter 232 may be approximately 5” while the first diameter 228 and/or the

second diameter 230 is approximately 6. In at least one embodiment, the third diameter 232 may be

equal to and/or greater than the first diameter 228. In at least one embodiment, the third diameter 232

may be equal to and/or greater than the second diameter 230.

{0028}]0030] FIG. 3 is a schematic perspective view of an embodiment of a portion of a flow line
300 including the fitting 200. In the illustrated embodiment, the flow line 300 includes connections
302 for coupling to mating 6” connections. However, due to the inclusion of the fitting 200, a 5
flow line may be incorporated into the design. The fitting 200, as noted above includes a transition
from the 57 line to a 6” connection, thereby enabling use with the illustrated flow line 300.
Advantageously, the flow line 300 may continue to be used in wellbore operations without
modifications, which may reduce costs to operators with respect to obtaining new equipment for
jobs.

}60291]0031] As noted above, embodiments of the present disclosure provide advantages over
existing systems that either utilize flow lines having diameters that are too small to provide sufficient
capacity or are too large to maintain fluid velocities above threshold levels. Embodiments of the

present disclosure overcome these problems by providing more volume, reducing drop in pressure,
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and reducing a likelihood of cavitation and other unhealthly-unhealthy pump conditions, such as
starving. By way of example, frac slurry often consists of sand media also known as proppant, at
low fluid velocities this proppant can begin to fall out of suspension. Some industry data notes that
sand fall out begins at 2.21ft/sec, which equates to 3.2 BPM ina 5” hose. Sand fall out is substantial
at 1.72 ft/sec, which equates to 2.2 BPM in a 5” hoses. As a result, systems may be deployed to
ensure that flow rates are maintained above these levels (which may be set as the thresholds) during
operation.

{603061]0032] Furthermore, embodiments of the present disclosure improve existing systems by
reducing damage accumulation rates due to the improved flow characteristics associated with the 5
hose when compared to the 4” hose of existing systems. For example, a damage accumulate rate
associated with the 5” hose may be less than the 4” hose and may increase at a lower rate as flow
rate increases. Damage accumulation may be a factor, at least in part, on flow velocities, where a
small diameter pipe will have greater velocities than a larger diameter pipe.

{0031}]0033] FIG. 4 is a graphical representation 400 illustrating pump flow rates and respective
suction piping sizes. The x-axis 402 corresponds to suction pipe diameter (in inches) and the y-axis
404 corresponds to flow rate (in BPM). An operational window 406 is provided indicative of typical
ranges where fracturing operations may occur. In this embodiment, the operational widow 406
extends from approximately 1 BPM to approximately 7 BPM.

§00321]0034] Each respective suction pipe diameter includes a threshold flow rate, which may be
obtained through experimental procedures and/or reference materials. For example, a 4” suction
pipe illustrated at 408 has a threshold 410 of approximately 4.3 BPM, a 5” suction pipe illustrated at
412 has a threshold 414 of approximately 5.5 BPM, and a 6 suction pipe illustrated at 416 has a
threshold 418 of approximately 6.5 BPM. The operational window 406 includes a portion that

exceeds each of the illustrated thresholds 410, 414, 418.

Page 11 of 12 LIBERTY EXHIBIT 1003, Page 133

\W4129-8831-8019 vl



§0033}]0035] Operations using the 4” suction pipe 408 include an operating range that is
approximately 40% larger than the threshold 410. As a result, there is a high likelihood that
operations will exceed the threshold due to demands to supply additional fluid for fracturing
operations. Similarly, operations using the 5” suction pipe 412 and the 6 suction pipe 416 also
exceed threshold 414, 418 by approximately 22% and 7%, respectively. The instant application has
identified that while the 6” suction pipe 416 enables the largest flow rate, that problems associated
with fluid velocities and drop out make the 6” suction pipe 416 undesirable. Accordingly,
embodiments may incorporate the 57 suction pipe 412, which provides significant improvements
over the 4” suction pipe 408 while also reducing the likelihood of drop out. The 5” suction pipe 412
also has less pressure drop, when compared to the 4” suction pipe 408, providing an additional
improvement over existing configurations.

}0034}]0036] The present disclosure described herein, therefore, is well adapted to carry out the
objects and attain the ends and advantages mentioned, as well as others inherent therein. While a
presently preferred embodiment of the disclosure has been given for purposes of disclosure,
numerous changes exist in the details of procedures for accomplishing the desired results. These and
other similar modifications will readily suggest themselves to those skilled in the art, and are
intended to be encompassed within the spirit of the present disclosure disclosed herein and the scope

of the appended claims.
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CLEAN COPY OF SUBSTITUTE SPECIFICATION

SYSTEM AND METHOD FOR INTEGRATED FLOW SUPPLY LINE

CROSS REFERENCE TO RELATED APPLICATION

[0001] This application is a continuation of U.S. Patent Application No. 16/728,359 filed
December 27, 2019, titled SYSTEM AND METHOD FOR INTEGRATED FLOW SUPPLY

LINE, the entirety of the disclosure of which is incorporated by reference herein.

BACKGROUND

1. Technical Field

[0002] This disclosure relates generally to hydraulic fracturing and more particularly to systems
and methods for fluid supply lines utilized in hydraulic fracturing.

2. Background

[0003] With advancements in technology over the past few decades, the ability to reach
unconventional sources of hydrocarbons has tremendously increased. Horizontal drilling and
hydraulic fracturing are two such ways that new developments in technology have led to
hydrocarbon production from previously unreachable shale formations. Hydraulic fracturing
(fracturing) operations typically require powering numerous components in order to recover oil
and gas resources from the ground. For example, hydraulic fracturing usually includes pumps that
inject fracturing fluid down the wellbore, blenders that mix proppant into the fluid, cranes, wireline
units, and many other components that all must perform different functions to carry out fracturing
operations.

[0004] Hydraulic fracturing operations often try to increase flow rates through fracturing pumps
in order to reduce operational times and save costs. However, typical fracturing systems have

established component sizes and non-standard components are challenging to incorporate and may
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lead to errors, as operators may be unfamiliar with the new components. One such instance is in
fluid flow lines (e.g., hoses) utilize to supply fracturing fluid to the pumps. Many flow lines
utilized in the industry have a 4 inch diameter. However, this flow diameter limits fluid inlet into
the pumps, which may be undesirable, because pumps operating at lower flow rates and/or
pressures than desired may experience premature wear and failures. Moreover, merely increasing
hose sizes is not practical because of component fittings on the pump and potential problems with
flow rates, as flow rates that drop below a threshold may experience drop out of particulates,
leading to blockages and other problems at the well site.
SUMMARY

[0005] Applicant recognized the problems noted above herein and conceived and developed
embodiments of systems and methods, according to the present disclosure, for operating electric
fracturing pumps.

[0006] In an embodiment, a hydraulic fracturing system for fracturing a subterranean formation
includes an electric powered, multi-plunger pump having an inlet and an outlet, the outlet 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. The system also includes a fluid source, coupled to the inlet
of the electric powered pump, the fluid source providing a slurry for injection into the subterranean
formation. The system further includes a hose extending between the fluid source and the electric
powered pump, the hose being flexible and having a first diameter. The system includes a fitting
between the hose and the electric powered pump, the fitting having a first end for receiving the
hose at the first diameter and a second end for coupling to the electric powered pump at a second

diameter, the second diameter being larger than the first diameter. The system also includes a
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distribution system, positioned between the wellbore and the electric powered pump, the
distribution system collecting the slurry from electric powered pumps for injection into the
subterranean formation.

[0007] In an embodiment, a hydraulic fracturing system for fracturing a subterranean formation
includes an electric powered, multi-plunger pump having an inlet and an outlet, the outlet 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. The system also includes a fluid source, coupled to the inlet
of the electric powered pump, the fluid source providing a slurry for injection into the subterranean
formation. The system includes a hose extending between the fluid source and the electric powered
pump, the hose including a first end, for coupling to the fluid source, having a first diameter, a
second end, for coupling to the inlet of the electric powered pump, having a second diameter, and
a body between the first end and the second end having a third diameter, the third diameter being
less than both the first diameter and the second diameter. The system further includes a pair of
fittings, a first fitting forming the first end and a second fitting forming the second end, each fitting
of the pair of fittings having a shank end for receiving at least a portion of the body and a union
for engaging the respective fluid source and electric powered pump.

[0008] In an embodiment, a method for selecting a hose diameter for a flow line utilized in
fracturing operations includes determining a first end connection size is a first diameter. The
method also includes determining a second end connection size is a second diameter. The method
further includes determining a first flow rate, associated with a first hose diameter, is below a

threshold. The method includes determining a second flow rate, associated with a second hose
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diameter, exceeds the threshold. The method also includes forming the flow line using the second

hose diameter.

BRIEF DESCRIPTION OF DRAWINGS

[0009] Some of the features and benefits of the present disclosure having been stated, others will
become apparent as the description proceeds when taken in conjunction with the accompanying
drawings, in which:

[0010] FIG. 1 is a schematic plan view of an embodiment of a fracturing operation, in accordance
with embodiments of the present disclosure;

[0011] FIGS. 2A and 2B are side views of an embodiment of a fitting, in accordance with
embodiments of the present disclosure;

[0012] FIG. 3 is a schematic perspective view of an embodiment of a flow line, in accordance with
embodiments of the present disclosure; and

[0013] FIG. 4 is a graphical representation of suction pipe flow rates, in accordance with
embodiments of the present disclosure.

[0014] While the disclosure will be described in connection with the preferred embodiments, it
will be understood that it is not intended to limit the disclosure to that embodiment. On the
contrary, it is intended to cover all alternatives, modifications, and equivalents, as may be included
within the spirit and scope of the disclosure as defined by the appended claims.

DETAILED DESCRIPTION

[0015] The method and system of the present disclosure will now be described more fully
hereinafter with reference to the accompanying drawings in which embodiments are shown. The
method and system of the present disclosure may be in many different forms and should not be
construed as limited to the illustrated embodiments set forth herein; rather, these embodiments are

provided so that this disclosure will be thorough and complete, and will fully convey its scope to
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those skilled in the art. Like numbers refer to like elements throughout. In an embodiment, usage
of the term "about" includes +/- 5% of the cited magnitude. In an embodiment, usage of the term
"substantially" includes +/- 5% of the cited magnitude.

[0016] 1t is to be further understood that the scope of the present disclosure is not limited to the
exact details of construction, operation, exact materials, or embodiments shown and described, as
modifications and equivalents will be apparent to one skilled in the art. In the drawings and
specification, there have been disclosed illustrative embodiments and, although specific terms are
employed, they are used in a generic and descriptive sense only and not for the purpose of
limitation.

[0017] When introducing elements of various embodiments of the present disclosure, the articles

a", "an", "the", and "said" are intended to mean that there are one or more of the elements. The

"non
2

terms "comprising”, "including", and "having" are intended to be inclusive and mean that there
may be additional elements other than the listed elements. Any examples of operating parameters
and/or environmental conditions are not exclusive of other parameters/conditions of the disclosed

embodiments. Additionally, it should be understood that references to "one embodiment", "an

"o
2

embodiment", “certain embodiments”, or “other embodiments” of the present disclosure are not
intended to be interpreted as excluding the existence of additional embodiments that also
incorporate the recited features. Furthermore, reference to terms such as “above”, “below”,
“upper”, “lower”, “side”, “front”, “back”, or other terms regarding orientation or direction are
made with reference to the illustrated embodiments and are not intended to be limiting or exclude
other orientations or directions. Additionally, recitations of steps of a method should be
understood as being capable of being performed in any order unless specifically stated otherwise.

Furthermore, the steps may be performed in series or in parallel unless specifically stated

otherwise. Particular dimensions may be referred to herein along with their accompanying
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abbreviations, including but not limited to: inches (in, ”), meters (m), centimeters (cm), pounds
per square inch (PSI), pascals (Pa), feet per second (ft/s), barrels per minute (BPM), and the like.
[0018] Embodiments of the present disclosure include specialty-sized hoses developed in order to
allow greater flow/supply to frac pumps (e.g., positive displacement, multi plunger pumps). This
increased flow capability reduces cavitation events and prolongs equipment life. Specially
selecting a 57 (0.127 m) diameter hose allows for fluid velocity to be maintained above a threshold
at which sand particles would begin to fall out and eventually cause a blockage (sand off) the hose
itself. In order to utilize this diameter/size hose in a large-scale function, a connection point was
developed to enable use of standard 6” (0.1524 m) components, such as but not limited to hammer
unions, butterfly valves, and other 6” steel pipe components. Embodiments include a hybrid of 5
hose and 6” end connectors. This then results in an improvement to existing methods of supplying
fluid to a positive displacement pump.

[0019] Embodiments of the present disclosure present an improvement over existing systems by
removing the standard 4” (0.1016 m) supply hoses while maintaining standard 6” connection types
by utilizing a particularly designed ferrule. The standard 4” supply hose provides an insufficient
volume of fracturing fluid to a pump utilizing in hydraulic fracturing operation. These problems
may be compounded when 4” connections are also used. Using a 5 diameter hose supplies more
volume, reduces pressure drop, and reduces cavitation and other poor conditions pumps can
experience when not supplied adequately.

[0020] FIG. 1 is a plan schematic view of an embodiment of a hydraulic fracturing system 10
positioned at a well site 12. In the illustrated embodiment, pump units 14, which make up a
pumping system 16, are used to pressurize a slurry solution for injection into a wellhead 18. An
optional hydration unit 20 receives fluid from a fluid source 22 via a line, such as a tubular, and

also receives additives from an additive source 24. In an embodiment, the fluid is water and the
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additives are mixed together and transferred to a blender unit 26 where proppant from a proppant
source 28 may be added to form the slurry solution (e.g., fracturing slurry) which is transferred to
the pumping system 16. The pump units 14 may receive the slurry solution at a first pressure (e.g.,
80 psi to 160 psi) and boost the pressure to around 15,000 psi for injection into the wellhead 18.
In certain embodiments, the pump units 14 are powered by electric motors.

[0021] After being discharged from the pump system 16, a distribution system 30, such as a
missile, receives the slurry solution for injection into the wellhead 18. The distribution system 30
consolidates the slurry solution from each of the pump units 14 and includes discharge piping 32
coupled to the wellhead 18. In this manner, pressurized solution for hydraulic fracturing may be
injected into the wellhead 18.

[0022] In the illustrated embodiment, one or more sensors 34, 36 are arranged throughout the
hydraulic fracturing system 10 to measure various properties related to fluid flow, vibration, and
the like.

[0023] It should be appreciated that while various embodiments of the present disclosure may
describe electric motors powering the pump units 14, in embodiments, electrical generation can be
supplied by various different options, as well as hybrid options. Hybrid options may include two
or more of the following electric generation options: Gas turbine generators with fuel supplied by
field gas, CNG, and/or LNG, diesel turbine generators, diesel engine generators, natural gas engine
generators, batteries, electrical grids, and the like. Moreover, these electric sources may include a
single source type unit or multiple units. For example, there may be one gas turbine generator,
two gas turbines generators, two gas turbine generators coupled with one diesel engine generator,
and various other configurations.

[0024] In various embodiments, equipment at the well site may utilize 3-phase, 60 Hz, 690V

electrical power. However, it should be appreciated that in other embodiments different power
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specifications may be utilized, such as 4160V or at different frequencies, such as 50 Hz.
Accordingly, discussions herein with a particular type of power specification should not be
interpreted as limited only the particularly discussed specification unless otherwise explicitly
stated. Furthermore, systems described herein are designed for use in outdoor, oilfield conditions
with fluctuations in temperature and weather, such as intense sunlight, wind, rain, snow, dust, and
the like. In embodiments, the components are designed in accordance with various industry
standards, such as NEMA, ANSI, and NFPA.

[0025] FIG. 2A is a side view of an embodiment of a fitting 200 (e.g., ferrule) that may be utilized
with embodiments of the present disclosure to incorporate 5 hoses into systems using 4” hoses
and 6” fittings. In the illustrated embodiment, the fitting 200 includes a cutaway region 202
illustrating a coupling location 204 between a union 206 and a stem assembly 208. In the
illustrated embodiment, the union 206 is configured to couple to a 6” coupling, for example on a
pump. However, as illustrated, the stem assembly 208 includes a reducer 210 and a shank end 212
to receive a 5” hose (not pictured). For example, an end of the hose may be inserted into the shank
end 212 and crimped, thereby joining the hose to the fitting 200. As a result, 57 hoses may be
utilized in embodiments that include 6” fittings without significantly overhauling and/or modifying
existing equipment. As discussed herein, 57 hoses provide numerous advantages including
reduced pressure drop, greater capacity, and flow velocities greater than a threshold level
corresponding to particulate drop out.

[0026] In the illustrated embodiment, various rigid couplings 214 are included along the fitting
200, for example, as welds utilizing to secure one or more components together. For example,
there is a rigid coupling 214 between the union 206 and the reducer 210, as well as a rigid coupling
214 between the reducer 210 and the shank end 214. Accordingly, the components forming the

fitting 200 may be particularly selected, based on one or more properties, for use with fracturing
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operations. For example, different fittings 200 may include different components. By way of
example only, the union 206 may be replaced with a flanged end connection or the like.

[0027] Embodiments of the present disclosure that utilize the fitting 200 provide improved
operations at a well site at least because greater volumes of fluid may be provided to fracturing
pumps while maintaining flow rates above a threshold amount where particulates begin to drop
out of the flow. For example, a 5 hose may meet rate demands while maintaining flow velocities
at sufficient levels to reduce the likelihood of drop out. In contrast, a 4” hose may not meet rate
demands and a 6” hose may not maintain flow velocities above the threshold for drop out.
Moreover, the fitting 200 provides easy integration into existing systems without overhauling
expensive equipment. For example, it may be costly to overhaul inlet piping on a fracturing pump,
so much so, that it may be cost prohibitive to do so. Additionally, existing field equipment may
be configured with certain specifications and include sunk costs, leading producers and operators
to be reluctant to change. However, utilizing the fitting 200 enables existing equipment to remain
in operation while providing improved operations.

[0028] FIG. 2B is a side view of an embodiment of a hose assembly 220 (e.g., hose) that may
incorporate one or more features of FIGS. 1 and 2A. By way of example, the hose assembly 220
may form at least a portion of a flow line, such as a flow line between a source and a pump, a
pump and a manifold, or the like. This example illustrates fittings 200 from FIG. 2A and further
includes a body 222 (e.g., hose, hose portion), which is noted in FIG. 2A as not being shown but
contemplated extending from the shank end 212, extending between a first fitting 200A and a
second fitting 200B, which may be referred to as a pair of fittings on each end of the body 222. In
at least one embodiment, the first fitting 200A is coupled at and/or at least partially forms a first

end 224 and the second fitting 200B is coupled at and/or at least partially forms a second end 226.
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As described herein, diameters associated with portions of the fittings 200A, 200B may be
different from diameters associated with portions of the body 222.

[0029] In at least one embodiment, the first fitting 200A at the first end 224 includes a first
diameter 228 and the second fitting 200B at the second end 226 includes a second diameter 230.
The first diameter 228 and the second diameter 230 may be equal in various embodiments. As
noted herein, the first diameter 228 and/or the second diameter 230 may be approximately 6”. In
at least one embodiment, the first diameter 228 is greater than the second diameter 230. In at least
one embodiment, the first diameter 228 is less than the second diameter 230. As shown in FIG.
2B, as discussed herein, a third diameter 232 is associated with the body 222. In this embodiment,
the third diameter 232 is smaller than the first diameter 228 and the second diameter 230. For
example, as noted herein, the third diameter 232 may be approximately 5 while the first diameter
228 and/or the second diameter 230 is approximately 6”. In at least one embodiment, the third
diameter 232 may be equal to and/or greater than the first diameter 228. In at least one
embodiment, the third diameter 232 may be equal to and/or greater than the second diameter 230.
[0030] FIG. 3 is a schematic perspective view of an embodiment of a portion of a flow line 300
including the fitting 200. In the illustrated embodiment, the flow line 300 includes connections
302 for coupling to mating 6” connections. However, due to the inclusion of the fitting 200, a 5
flow line may be incorporated into the design. The fitting 200, as noted above includes a transition
from the 57 line to a 6” connection, thereby enabling use with the illustrated flow line 300.
Advantageously, the flow line 300 may continue to be used in wellbore operations without
modifications, which may reduce costs to operators with respect to obtaining new equipment for
jobs.

[0031] As noted above, embodiments of the present disclosure provide advantages over existing

systems that either utilize flow lines having diameters that are too small to provide sufficient
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capacity or are too large to maintain fluid velocities above threshold levels. Embodiments of the
present disclosure overcome these problems by providing more volume, reducing drop in pressure,
and reducing a likelihood of cavitation and other unhealthy pump conditions, such as starving. By
way of example, frac slurry often consists of sand media also known as proppant, at low fluid
velocities this proppant can begin to fall out of suspension. Some industry data notes that sand fall
out begins at 2.21ft/sec, which equates to 3.2 BPM in a 5” hose. Sand fall out is substantial at 1.72
ft/sec, which equates to 2.2 BPM in a 5 hoses. As a result, systems may be deployed to ensure
that flow rates are maintained above these levels (which may be set as the thresholds) during
operation.

[0032] Furthermore, embodiments of the present disclosure improve existing systems by reducing
damage accumulation rates due to the improved flow characteristics associated with the 5” hose
when compared to the 4” hose of existing systems. For example, a damage accumulate rate
associated with the 5” hose may be less than the 4” hose and may increase at a lower rate as flow
rate increases. Damage accumulation may be a factor, at least in part, on flow velocities, where a
small diameter pipe will have greater velocities than a larger diameter pipe.

[0033] FIG. 4 is a graphical representation 400 illustrating pump flow rates and respective suction
piping sizes. The x-axis 402 corresponds to suction pipe diameter (in inches) and the y-axis 404
corresponds to flow rate (in BPM). An operational window 406 is provided indicative of typical
ranges where fracturing operations may occur. In this embodiment, the operational widow 406
extends from approximately 1 BPM to approximately 7 BPM.

[0034] Each respective suction pipe diameter includes a threshold flow rate, which may be
obtained through experimental procedures and/or reference materials. For example, a 4” suction
pipe illustrated at 408 has a threshold 410 of approximately 4.3 BPM, a 5” suction pipe illustrated

at 412 has a threshold 414 of approximately 5.5 BPM, and a 6” suction pipe illustrated at 416 has
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a threshold 418 of approximately 6.5 BPM. The operational window 406 includes a portion that
exceeds each of the illustrated thresholds 410, 414, 418.

[0035] Operations using the 4” suction pipe 408 include an operating range that is approximately
40% larger than the threshold 410. As a result, there is a high likelihood that operations will exceed
the threshold due to demands to supply additional fluid for fracturing operations. Similarly,
operations using the 57 suction pipe 412 and the 6 suction pipe 416 also exceed threshold 414,
418 by approximately 22% and 7%, respectively. The instant application has identified that while
the 6” suction pipe 416 enables the largest flow rate, that problems associated with fluid velocities
and drop out make the 6” suction pipe 416 undesirable. Accordingly, embodiments may
incorporate the 57 suction pipe 412, which provides significant improvements over the 4” suction
pipe 408 while also reducing the likelihood of drop out. The 57 suction pipe 412 also has less
pressure drop, when compared to the 4” suction pipe 408, providing an additional improvement
over existing configurations.

[0036] The present disclosure described herein, therefore, is well adapted to carry out the objects
and attain the ends and advantages mentioned, as well as others inherent therein. While a presently
preferred embodiment of the disclosure has been given for purposes of disclosure, numerous
changes exist in the details of procedures for accomplishing the desired results. These and other
similar modifications will readily suggest themselves to those skilled in the art, and are intended
to be encompassed within the spirit of the present disclosure disclosed herein and the scope of the

appended claims.
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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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I hereby certify that this correspondence is being filed via PATENT
EFS-Web with the United States Patent and Trademark Attorney Docket No.: 047158.100090
Office on January 9, 2023.

HOGAN LOVELLS USLLP

By: /Stephanie McDonough/

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Jared Oehring Confirmation No.: 4613
Application No.: 17/321,936 Examiner: Lembo, Aaron Lloyd
Filed: May 17, 2021 Art Unit: 3679

For: SYSTEM AND METHOD FOR
INTEGRATED FLOW SUPPLY LINE

Customer No.: 132858

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

In response to the Ex Parte Quayle Action mailed November 7, 2022, please enter

the following amendments and remarks:
Amendments to the Specification begin on page 2 of this paper.
Amendments to the Figures begin on page 3 of this paper.

The Claims are reflected in the listing of claims which begins on page 4 of this paper.

Remarks/Arguments begin on page 9 of this paper.

Page 1 of 11

\W\4142-2124-6787 vl
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Appl. No. 17/321,936
Amdt. dated January 9, 2023
Reply to Office Action of November 7, 2022

Amendments to the Figures

Applicant hereby submits New Sheet 3/4.

Please replace Sheet 2/3 with Replacement Sheet 2/4.

Page 3 of 11

\W\4142-2124-6787 vl

PATENT
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Under the Paperwork Reduction Act of 1995, no persons are req

PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

ired to respond to a collection of information unless it displays a valid OMB control number.

Application or Docket Number Filing Date
PATENT APPLICgIt!gmtEfEFchE-lF-’Eg-wg]AﬂoN RECORD 177321 936 05112001 3o be Maied
ENTITY: LARGE (JsmaALL [JMICRO

APPLICATION AS FILED - PARTI

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
(] BAsiC FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
() SEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A
(] EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) N/A N/A N/A
TOTAL CLAIMS . *
(37 CFR 1.16(i)) minus 20 = x 100 -
INDEPENDENT CLAIMS . *
(37 GFR 1.16(h)) minus 3 = x $480 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
Déi;“f?gg;‘ SIZE FEE (37 for small entity) for each additional 50 sheets or
’ fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
(7] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()))
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
- 01/09/2023 ;{E#"E/'\F'{N'NG Eg'g\‘zasw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * ! *x _ _
=[oe ., 20 Minus | = 20 -0 x $100 - 0
Z | Independent B : xx B —
g (37 CFF:% 1.16(h)) 2 Minus 3 =0 x $480 - 0
< ] Application Size Fee (37 CFR 1.16(s))
(_J FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REAA'Q_IE'I:{NG PRNELill\IAC‘)BLIJESRLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
LU | Total * ; *x = =
= | (37CFR 1160} Minus — X $ 0 -
O | Independent B : oxn _
E 37 CFF:% 1.16(h) Minus = x $0 =
S | (O Application Size Fee (37 CFR 1.16(s))
< (U FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE
** If the "Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter "20". /LAJUAN D HICKSON/
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. 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 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

/f you need assistance in completing the form, call 1-800-PT0-9199 and sefect option 2.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
17/321,936 05/17/2021 Jared Oehring 047158.100090 4613
132858 7590 11/07/2022 | AMINR |
Hogan Lovells US LLP
609 Main Street LEMBO, AARON LLOYD
Suite 4200
Houston, TX 77002 | ART UNIT | PAPER NUMBER |
3679
| NOTIFICATION DATE | DELIVERY MODE |
11/07/2022 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

hlusdocketing @hoganlovells.com
stephanie.mcdonough@hoganlovells.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

17/321,936 Oehring et al.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
AARON L LEMBO 3679 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 2 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 12/23/2021.
03 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon
2a)(] This action is FINAL. 2b) ¥ This action is non-final.

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

4)[0) Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parre Quayte, 1935 C.D. 11,453 O.G. 213.

Disposition of Claims*
5) Claim(s) 2-21 is/are pending in the application.
5a) Of the above claim(s) is/are withdrawn from consideration.

6) Claim(s) 2-21 is/are allowed.
7) [OJ Claim(s) ____is/are rejected.
8) [ Claim(s) ____is/are objected to.
9) {J Claim(s) are subject to restriction and/or election requirement
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)(1] The specification is objected to by the Examiner.
11)[@ The drawing(s) filed on 05/17/2021 is/are: a)(J accepted or b)) objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
Priority under 35 U.S.C. § 119

12)[J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)lJ All b)(J Some**  ¢)[J None of the:
1.[] Certified copies of the priority documents have been received.
2.(J Certified copies of the priority documents have been received in Application No.

3.(0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) Notice of References Cited (PTO-892) 3) [ Interview Summary (PTO-413)
. . Paper No(s)/Mail Date

2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) (] Other:

Paper No(s)/Mail Date

U.S. Patent and Trademark Office

PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20221102
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Application/Control Number: 17/321,936 Page 2
Art Unit: 3679

Notice of Pre-AlA or AIA Status

The present application, filed on or after March 16, 2013, is being examined under the first
inventor to file provisions of the AlA.

DETAILED ACTION
Drawings

The drawings are objected to under 37 CFR 1.83(a). The drawings must show every feature of
the invention specified in the claims. Therefore, the first end, second end, and body having different
diameters, as well as the pair of fittings must be shown or the feature(s) canceled from the claim(s). No
new matter should be entered.

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to the Office
action to avoid abandonment of the application. Any amended replacement drawing sheet should
include all of the figures appearing on the immediate prior version of the sheet, even if only one figure is
being amended. The figure or figure number of an amended drawing should not be labeled as
“amended.” If adrawing figure is to be canceled, the appropriate figure must be removed from the
replacement sheet, and where necessary, the remaining figures must be renumbered and appropriate
changes made to the brief description of the several views of the drawings for consistency. Additional
replacement sheets may be necessary to show the renumbering of the remaining figures. Eachdrawing
sheet submitted after the filing date of an application must be labeled in the top marginas either
“Replacement Sheet” or “New Sheet” pursuant to 37 CFR 1.121(d). If the changes are not accepted by
the examiner, the applicant will be notified and informed of any required corrective actionin the next

Office action. The objection to the drawings will not be held in abeyance.

Allowable Subject Matter

Claims 2-21 are found to be allowable over the prior art of record.
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Application/Control Number: 17/321,936 Page3
Art Unit: 3679

The following is a statement of reasons for the indication of allowable subject matter:

Guidry (US 10,480,300), Winborn (US 2013/0284278) and Kotrla et al {US 10,669,804) were found to
bethe mostapplicable prior art references.

Guidry discloses wherein a connection is required to connect a fracturing fluid supply (28) to a pump
(not shown) to be provided to a fracturing manifold (22).

Specifics as to the connection, or the particularuse of an electric powered, multi-plunger hydraulic

fracturing pump.

Neither Winborn nor Kotrla disclose such necessary specifics either.

Neither Guidry, nor any additionally cited art of record teaches or fairly suggests, alone or in
combination, inter alia, wherein a system comprising anelectric powered multi-plunger

hydraulic fracturing pump, a fluid source, and a hose extended betweenthe two, wherein the

hose comprises a pair of fittings with diametersas claimed.

Conclusion
This application is in condition for allowance except for the following formal matters:
Drawing Objection presented above.
Prosecution on the merits is closed in accordance with the practice under Ex parte Quayle, 25 USPQ 74,
453 0.G. 213, (Comm’r Pat. 1935).
A shortened statutory period for reply to this actionis set to expire TWO (2) MONTHS from the mailing

date of this letter. Extensions of time may be granted under 37 CFR 1.136 but in no case can any
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Application/Control Number: 17/321,936 Page 4
Art Unit: 3679

extension carrythe date for reply to this Office action beyond the maximum period of SIX
MONTHS set by statute (35 U.S.C. 133).

Any inquiry concerning this communication or earlier communications from the examiner should be
directed to AARON L LEMBO whose telephone number is (571)270-3065. The examiner can
normally be reached Monday-Friday, 7am-4pm.

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 attemptsto reachthe examiner by telephone are unsuccessful, the examiner’ssupervisor, Matthew
Troutmancan be reached on 5712703654. The fax phone number for the organizationwhere
this application or proceeding is assigned is 571-273-8300.

Information regarding the status of published or unpublished applications may be obtained from Patent
Center. Unpublished application information in Patent Center is available to registered users. To
file and manage patent submissions in Patent Center, visit: https://patentcenter.uspto.gov. Visit
https://www.uspto.gov/patents/apply/patent-center for more information about Patent Center
and https://www.uspto.gov/patents/docx for information about filing in DOCX format. For
additional questions, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If
you would like assistance from a USPTO Customer Service Representative, call 800-786-9199 (IN
USA OR CANADA) or 571-272-1000.

/AARON L LEMBO/
Primary Examiner
Art Unit 3679
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Notice of Referernces Cited

Application/Control No.

Applicant(s)/Patent Under

17/321,936 Reexamination
Oehring et al.
Examiner Art Unit
AARON L LEMBO 3679 Page 1 of 1

U.S. PATENT DOCUMENTS

* Countlr:;o(fj::g;-el\?:n’:lbirrlgiig Code MI\/ID- ?}iYY Name CPC Classification US Classification
* | A | US-4603887-A 08-1986 Mayfield; Terry D. E21B43/2607 285/298
* | B | US-10480300-B2 11-2019 Guidry; Kirk P. E21B43/26 17
* | ¢ | US-20170218727-A1 08-2017 Oehring; Jared HO02P21/00 17

D

E

F

G

H

|

J

K

L

M

FOREIGN PATENT DOCUMENTS

* Countlr:;oc(;::g;—el\:]:n’:lbirrlgiig Code MI\/ID- ?}?{YY Country Name CPC Classification

N

0]

P

Q

R

S

T

NON-PATENT DOCUMENTS

* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)

u

\

W

X

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001)

Notice of References Cited

Part of Paper No. 20221102
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 17/321,936 Oehring et al.
H““HH“ “Hm ‘ HH“‘ . o
AARON L LEMBO 3679
CPC - Searched*
Symbol Date Examiner
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.

Search Notes

Search Notes Date Examiner
Interference Search

US Class/CPC | \,q g, pclass/CPC Group Date Examiner
Symbol

U.S. Patent and Trademark Office

Page 1 of 1
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Receipt date:

Doc code: IDS
Dec description: Information Disclosure Statement (IDS) Filed

08/30/2021

17/321,938 - GAU: 3679

PTO/SB/08a (02-18)

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

Application Number 17321936
Filing Date P021-05-17
INFORMATION DISCLOSURE First Named Inventor |Pared OEHRING
STATEMENT BY APPLICANT [ —
( Not for submission under 37 CFR 1.99)
Examiner Name Not Yet Assigned
Aftorney Docket Number 047158.100090
U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 10648311 B2 P020-05-12 Dehring et al.
2 10415332 B2 P019-09-17 Morris et al.
3 10794165 B2 P020-10-06 Fischer et al.
4 V795830 B2 P010-09-14 Johnson
5 H788022 B2 P004-09-19 Sopko
6 5121705 A P000-09-19 Hoong
7 H035265 A PO00-03-07 Dister et al.
8 H798596 A 1998-08-25 | ordo

EFS Web 2.1.18
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Receipt date:

08/30/2021

17/321,938 - GAU:

3678

INFORMATION DISCLOSURE

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

Application Number

17321936

Filing Date

2021-05-17

First Named Inventor

Jared OEHRING

Art Unit

Examiner Name

Not Yet Assigned

Aftorney Docket Number

047158.100080

H334899

1994-08-02  [Bkybyk

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

Add

U.S.PATENT APPLICATION PUBLICATIONS

Remove

Examiner| . Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
- Cite No : Relevant Passages or Relevant
Initial Number Code'| Date of cited Document .
Figures Appear
1 20180363640 A1 P018-12-20 Kajita et al.
2 20160006311 A1 P016-01-07 i
3 20090072645 A1 P009-03-19 Quere

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

FOREIGN PATENT DOCUMENTS

Remove

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

Name of Patentee or Pages,Columns, Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code?| Date PP Passages or Relevant
Document ;
Figures Appear
1
Add

NON-PATENT LITERATURE DOCUMENTS

Remove

Examiner| Cite
Initials* | No

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s),

publisher, city and/or country where published.

Ts

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

EFS Web 2.1.18
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Receipt date: 08/30/2021 17/321,938 - GAU: 3679

Application Number 17321936
Filing Date 2021-05-17
INFORMATION DISCLOSURE First Named Inventor | Jared OEHRING
STATEMENT BY APPLICANT Art Unit
( Not for submission under 37 CFR 1.99)
Examiner Name Not Yet Assigned
Aftorney Docket Number 047158.100090

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

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE
Examiner Signature JABRRON L LEMBO/ Date Considered 10/24/20232

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. * Applicant is to place a check mark here if
English language translation is attached.
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Receipt date: 038/30/2021 17/321,938 ~ GAU: 3679
Application Number 17321936

Filing Date 2021-05-17

INFORMATION DISCLOSURE

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

First Named Inventor | Jared OEHRING
Art Unit

Examiner Name Not Yet Assigned

Aftorney Docket Number 047158.100090

CERTIFICATION STATEMENT

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

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

OR

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

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

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

X A certification statement is not submitted herewith.

SIGNATURE

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

Signature [Taylor P. Evans/ Date (YYYY-MM-DD) 2021-09-30
Name/Print Taylor P. Evans Registration Number 60506

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receipt date: 08/30/2021 17/321,938 - GAU: 3679

Privacy Act Statement

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

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

1.

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

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

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

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

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

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(¢)).

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Receipt date: 06/10/2021 17/321,938 - GAU: 3679

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 17321936

Filing Date 2021-05-17
INFORMATION DISCLOSURE First Named Inventor | Jared Oehring, et al.
STATEMENT BY APPLICANT At Unit -
( Not for submission under 37 CFR 1.99)

Examiner Name Unknown

Attorney Docket Number 047158.100090

U.S.PATENTS
Examiner| Cite Kind Name of Patentee or Applicant Pages, Columns, Lines where
T Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document :
Figures Appear

1 5950726 A 1999-09-14 Roberts

2 6097310 A 2000-08-01 Harrell et al.

3 5114239 A 1992-05-19 Allen

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

Examiner| . Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
T Cite No ; Relevant Passages or Relevant
Initial Number Code'| Date of cited Document :
Figures Appear

1 20190040727 A1 2019-02-07 Oehring et al.

2 20110110793 A1 2011-05-12 Leugemores et al.

3 20170096889 A1 2017-04-06 Blanckaert et al.
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Receipt date: 06/10/2021

17/321,938 - GAU: 3679

Application Number 17321936
Filing Date 2021-05-17
INFORMATION DISCLOSURE First Named Inventor | Jared Oehring, et al.
STATEMENT BY APPLICANT At Unit -
( Not for submission under 37 CFR 1.99)
Examiner Name Unknown
Attorney Docket Number 047158.100090
4 20120150455 A1 2012-06-14 Franklin et al.
5 20180313677 A1 2018-11-01 Warren et al.
6 20080257449 A1 2008-10-23 Weinstein et al.
7 20150147194 A1 2015-05-28 Foote
8 20180181830 A1 2018-06-28 Luharuka et al.
9 20120063936 A1 2012-03-15 Baxter et al.
10 20170204852 A1 2017-07-20 Barnett
11 20190145251 A1 2019-05-16 Johnson
12 20190128104 A1 2019-05-02 Graham et al.
13 20190257462 A1 2019-08-22 Rogers
14 20060109141 A1 2006-05-25 Huang
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Receipt date:

0g/10/2021

17/321,938 - GAU: 3679

Application Number

17321936

Filing Date

2021-05-17

INFORMATION DISCLOSURE

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

First Named Inventor
Art Unit -

Examiner Name

Jared Oehring, et al.

Unknown

Attorney Docket Number 047158.100090

15 20150233530 A1 2015-08-20 Sandidge

16 20110081268 A1 2011-04-07 Ochoa et al.
17 20080164023 A1 2008-07-10 Dykstra et al.
18 20050201197 A1 2005-09-15 Duell et al.

19 20010000996 A1 2001-05-10 Grimland et al.

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

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Aoplicant of cited where Relevant T5
Initial* No | Number3 Code?j Code4| Date PP Passages or Relevant
Document .
Figures Appear
v China Nat. Petroleum English-language
1 112196508 CN A 20210108 |5 abstract ]
Y Danyan Hisense Paint English-language
2 104117308 CN A 2014-10-29 Chemical Plant abstract |:|
If you wish to add additional Foreign Patent Document citation information please click the Add button
NON-PATENT LITERATURE DOCUMENTS
, .| Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S : . '
A (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5
Initials No . ; .
publisher, city and/or country where published.
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Receipt date: 06/10/2021 17/321,938 ~ GAU: 3679
Application Number 17321936
Filing Date 2021-05-17
INFORMATION DISCLOSURE First Named Inventor | Jared Oehring, et al.
STATEMENT BY APPLICANT | —— -
( Not for submission under 37 CFR 1.99)
Examiner Name Unknown
Attorney Docket Number 047158.100090
1 International Search Report and Written Opinion mailed in PCT/US20/67526 mailed May 6, 2021 |:|
2 International Search Report and Written Opinion mailed in PCT/US20/67608 mailed March 30, 2021 |:|
3 International Search Report and Written Opinion mailed in PCT/US20/67528 mailed March 19, 2021 |:|
4 International Search Report and Written Opinion mailed in PCT/US20/67146 mailed March 29, 2021 |:|
5 International Search Report and Written Opinion mailed in PCT/US20/67523 mailed March 22, 2021 |:|
6 International Search Report and Written Opinion mailed in PCT/US2020/066543 mailed May 11, 2021 |:|
If you wish to add additional non-patent literature document citation information please click the Add button
EXAMINER SIGNATURE
Examiner Signature | /AARON L LEMBO/ Date Considered | 10/24/2022
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.
1 See Kind Codes of USPTO Patent Documents at s LSETLLGOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under 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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Receipt date: 06/10/2021 17/321,938 ~ GAU: 3679
Application Number 17321936

Filing Date 2021-05-17

INFORMATION DISCLOSURE

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

First Named Inventor | Jared Oehring, et al.
Art Unit -

Examiner Name Unknown

Attorney Docket Number 047158.100090

CERTIFICATION STATEMENT

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

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

OR

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

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

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

X A certification statement is not submitted herewith.

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

Signature Taylor P. Evans/ Date (YYYY-MM-DD) 2021-06-10
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: 06/10/2021 17/321,938 - GAU: 3679

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
(6 U.S.C. 552) and the Privacy Act (6 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. §52a(m).

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

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

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

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 1561. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

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

Doc code: IDS
Dec description: Information Disclosure Statement (IDS) Filed

12/2%/2021

17/321,938 - GAU: 3679

PTO/SB/08a (02-18)

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

INFORMATION DISCLOSURE

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

Application Number 17321936

P021-05-17

Filing Date

Jared OEHRING

First Named Inventor

Art Unit

Examiner Name Not Yet Assigned

Aftorney Docket Number 047158.100090

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 H601629 A 1986-07-22 EFimmerman
2 10648270 B2 P020-05-12 Brunty et al.
3 F585455 B1 P003-07-01 Petersen et al.
4 5273193 B1 P001-08-14 Hermann et al.
5 H813455 A 1998-09-29 Pratt et al.
6 B097310 A P000-08-01 Harrell et al.
7 0353593 B1 P016-05-31 | u et al
8 Ha11313 A 1983-10-25 Uohnson et al.
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Receipt date: 12/28/2021 17/321,838 ~ GAU: 3679
Application Number 17321936
Filing Date 2021-05-17
INFORMATION DISCLOSURE First Named Inventor | Jared OEHRING
STATEMENT BY APPLICANT [ —
( Not for submission under 37 CFR 1.99)
Examiner Name Not Yet Assigned
Aftorney Docket Number 047158.100090
9 0140105 B2 P015-09-22 Pattillo
10 10781752 B2 P020-09-22 Kikkawa et al.
11 10767561 B2 P020-09-08 Brady
12 0790858 B2 PO17-10-17 Kanebako
13 10731561 B2 P020-08-04 Dehring et al.
14 5442942 B1 P002-09-03 Kopko
15 H486047 A 1996-01-23 Fimmerman
16 p768884 A [1988-09-06 Flkin
17 K538916 A [1985-09-03 Fimmerman
18 PO76025 A 1961-03-21 Pro
19 0945365 B2 P018-04-17 Hernandez et al.
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Receipt date: 13/2%/2021 17/321,938 - GAU: 3679

Application Number 17321936
Filing Date 2021-05-17
INFORMATION DISCLOSURE First Named Inventor | Jared OEHRING
STATEMENT BY APPLICANT | ———
( Not for submission under 37 CFR 1.99)
Examiner Name Not Yet Assigned
Aftorney Docket Number 047158.100090
20 10988998 B2 P021-04-27 Fischer et al.
21 10686301 B2 P020-06-16 Oehring et al.
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U_S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| . Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
- Cite No : Relevant Passages or Relevant
Initial Number Code| Date of cited Document )
Figures Appear
1 20040045703 A1 P004-03-11 Hooper et al.
2 0160230660 A1 P016-08-11 Eeitoun et al.
3 0130051971 A1 P013-02-28 Myse et al.
4 0140174717 A1 P014-06-26 Broussard et al.
5 0120112757 A1 P012-05-10 \rankovic et al.
6 0180366950 A1 P018-12-20 Pedersen et al.
7 0200350790 P020-11-05 | uft et al.
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Receipt date:

12/2%/2021

INFORMATION DISCLOSURE

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

17/321,938 ~ GAU: 3679
Application Number 17321936
Filing Date 2021-05-17
First Named Inventor | Jared OEHRING
Art Unit
Examiner Name Not Yet Assigned
Aftorney Docket Number 047158.100090

20200325760

A1

P020-10-15

Markham

20200040878

A1

P020-02-06

Morris

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

FOREIGN PATENT DOCUMENTS

Remove

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code?| Date PP Passages or Relevant
Document ;
Figures Appear
1 014177346 wo 2014-11-06 |Kaarstad
2 P009046280 wo 2009-04-09 |pwilliams et al.
3 019210417 wo 2019-11-07  |Pavid Sherman et al.

bages 84-94.

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove
. .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S . . '
. (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No . . .
publisher, city and/or country where published.
1 Kroposki et al., Making Microgrids Work, 6 IEEE Power and Energy Mag. 40, 41 (2008).
2 Dan T. Ton & Memill A. Smith, The U_S. Department of Energy's Microgrid Initiative, 25 The Electricity J. 84 (2012),
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Receipt date: 12/28/2021

INFORMATION DISCLOSURE

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

17/321,938 ~ GAU: 3679
Application Number 17321936
Filing Date 2021-05-17
First Named Inventor | Jared OEHRING
Art Unit
Examiner Name Not Yet Assigned
Aftorney Docket Number 047158.100090

3 Non-Final Office Action issued in US Patent Application No. 16/871,328 mailed December 9, 2021

4 Non-Final Office Action issued in US Patent Application No.16/943,935 mailed October 21, 2021

5 Non-Final Office Action issued in US Patent Application No. 16/964,186, mailed October 15, 2021

6 Final Office Action issued in US Application No. 16/356,263 mailed October 7, 2021

7 Non-Final Office Action issued in US Application No. 17/060,647 mailed September 20, 2021

8 Non-Final Office Action issued in US Application No. 16/901,774 mailed September 14 2021

9 [Canadian Office Action issued in Canadian Application No. 3,094,768 mailed October 28, 2021

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

EXAMINER SIGNATURE

Examiner Signature || /AARON L LEMBO/

Date Considered

10/24/2022

*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.

English language translation is attached.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. * Applicant is to place a check mark here if
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Receipt date: 12/28/2021 17/321,938 ~ GAU: 3679
Application Number 17321936

Filing Date 2021-05-17

INFORMATION DISCLOSURE

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

First Named Inventor | Jared OEHRING
Art Unit

Examiner Name Not Yet Assigned

Aftorney Docket Number 047158.100090

CERTIFICATION STATEMENT

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

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

OR

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

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

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

X A certification statement is not submitted herewith.

SIGNATURE

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

Signature [Taylor P. Evans/ Date (YYYY-MM-DD) 2021-12-29
Name/Print Tayloy P. Evans Registration Number 60506

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receipt date: 13/2%/2021 17/321,938 - GAU: 3679

Privacy Act Statement

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

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

1.

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

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

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

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

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

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(¢)).

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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PE2E SEARCH - Search History (Prior Art)

"10731561" OR
"10767561" OR
"10781752" OR
"10988998" OR
"20040045703" OR
"20120112757" OR
"20130051971" OR
"20140174717" OR
"20160230660" OR
"20180366950" OR
"20200040878" OR
"20200325760" OR
"20200350790" OR
"2976025" OR
"4411313" OR
"4538916" OR
"4601629" OR
"4768884" OR
"5486047" OR
"5813455" OR
"6097310" OR
"6273193" OR
"6442942" OR
"6585455" OR
"9140105" OR
"9353593" OR
"9790858" OR
"9945365" OR
"10415332" OR
"10648311" OR
"10794165" OR
"20090072645" OR
"20160006311" OR
"20180363640" OR
"5334899" OR
"5798596" OR
"6035265" OR
"6121705" OR
"6788022" OR
"7795830" OR
"20010000996" OR
"20050201197" OR
"20060109141" OR
"20080164023" OR
"20080257449" OR
"20110081268" OR
"20110110793" OR
"20120063936" OR
"20120150455" OR
"20150147194" OR

"20150233530" OR

Ref # Hits Search Query DBs Default Plurals British Time Stamp
Operator Equivalents
L1 63 ("10648270" OR (US-PGPUB; USPAT) |OR ON ON 2022/10/24
"10686301" OR 12:02 PM
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L3

L5

L11

524

105225

41

"20170096889" OR
"20170204852" OR
"20180181830" OR
"20180313677" OR
"20190040727" OR
"20190128104" OR
"20190145251" OR
"20190257462" OR
"5114239" OR

"5950726").pn.

Well ADJ services ADJ
LLC

Oehring.in.
Hinderliter.in.
Robinson.in.
Christinzio.in.

(Artificial Intelligence)
Similar to:

17/321,936 with 0 CPC
Selections and 0 Text
Selections

Text:
(US-20220107039-A1
OR US-11009162-B1
OR AR-120897-A1 OR
US-10598258-B2 OR
US-20220018232-A1
OR US-10914155-B2
OR CA-3115650-A1 OR
US-20200109616-A1
OR WO-2020081313-
A1 OR US-
20210396222-A1 OR
CA-3114499-A1 OR
US-20210396119-A1
OR US-20210396223-
A1 OR US-11208878-
B2 OR US-
20210156240-A1 OR
US-20210041009-A1
OR US-20210079902-
A1 OR WO-
2020076902-A1 OR
US-20200109617-A1
OR CA-3115669-A1 OR
US-20200197883-A1
OR US-11009023-B2

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO))

OR

OR

OR

ON

ON

ON

ON

ON

ON

2022/10/24
12:03 PM

2022/10/24
12:04 PM

2022/11/01
04:53 PM
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L12

L13

204

OR US-20200325893-
A1 OR US-11255173-
B2 OR US-
20210140295-A1 OR
US-20220056794-A1
OR US-11415125-B2
OR CA-3114005-A1 OR
US-11428218-B2 OR
WO-2019113147-A1
OR US-20190249754-
A1 OR CA-3139970-A1
OR US-20220290549-
A1 OR US-10815978-
B2 OR US-
20190154020-A1 OR
WO-2020231483-A1
OR AR-118923-A1 OR
CA-3081681-C OR US-
20200362681-A1 OR
US-20210108631-A1
OR US-20210301815-
A1 OR CA-3084596-A1
OR EP-2440784-B1 OR
US-20210396121-A1
OR WO-2021262668-
A1 OR AU-
2017210621-B2 OR
AU-2017210621-B9 OR
CA-2765155-C OR
WO-2021067410-A1
OR AU-2017210621-
A1).did.

"16728359"

("10008880"|"10020711
"|"10036238"|"1010708
6""10119381"|"101968
78"|"10227854"|"10232
332"|"10246984"|"1025
4732"|"10260327""102
80724"|"10287873"|"10
309205"|"10371012"|"
0378326"|"10393108"|"
10407990"|"10436026"|
"1656861"|"1671436"|"2
0020169523"|"2003005
6514"|"20030138327"|"
20040000077"|"200400
40746"|"20040102109"|
"20040167738"|"20050
061548"|"20050116541
"|"20050274508"|"2006
0052903"|"2007013141
0"|"20070187163"|"200

70201305"|"200702260

(US-PGPUB; USPAT:
USOCR; FPRS; EPO;
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT)

OR

OR

ON

ON

ON

ON

2020/06/20
09:33 AM

2020/06/20
09:51 AM
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89"|"20070277982"|"20
070278140"|"20080017
369"|"20080041596"|"2
0080112802"|"2008013
7266"|"20080208478"|"
20080217024"|"200802
64625"|"20080264649"|
"20090045782"|"20090
065299"|"20090078410
"|"20090093317"|"2009
0095482"|"2009014561
1"|"20090153354"|"200
90188181"|"200902000
35"|"20090260826"|"20
090308602"|"20100000
508"|"20100019574"|"2
0100038907"|"2010004
5109""20100051272"|"
20100132949"|"201001
46981"|"20100172202"|
"20100250139"|"20100
293973"|"20100303655
"|"20100322802"|"2011
0005757"|"2011001746
8"|"20110061855"|"201
10085924"|"201101660
46"|"20110247878""20
110272158"|"20120018
016"|"20120049625"|"2
0120085541"|"2012012
7635""20120205301"|"
20120205400""201202
22865"|"20120232728"|
"20120247783"|"20120
255734"|"20130009469
"|"20130025706"|"2013
0175038"|"2013017503
9"|"20130199617"|"201
30233542"|"201303063
22"|"20130341029""20
130343858"|"20140000
899"|"20140010671"|"2
0140054965"|"2014006
0658"|"20140095114"|"
20140096974"|"201401
24162"|"20140138079"|
"20140174717"|"20140
219824"|"20140246211
"|"20140251623"|"2014
0255214"|"2014027777
2""20140290768"|"201
40379300"|"201500277
12""20150053426"|"20
150068724"|"20150068
754"|"20150075778"|"2
0150083426"|"2015009
7504"|"20150114652"|"
20150136043"|"201501
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44336"|"20150159911"|
"20150175013"["20150

176386"|"20150211512
""20150211524"["2015
0217672""2015022511
3"|"20150252661"|"201

50300145"|"201503003
36"["20150314225""20
150330172"["20150354
322"["20160032703"|"2
0160102537"["2016010
5022"("20160160889"|"
20160177675"|"201601
77678"|"20160186531"|
"20160208592"["20160

208593"["20160208594
""20160208595"["2016
0221220"["2016023052
4"|"20160230525"|"201

60258267"|"201602654
57""20160273328"|"20
160281484"|"20160290
114""20160290563"|"2
0160312108"["2016031
9650"("20160326854"|"
20160326855"|"201603
41281"|"20160348479"|
"20160349728"["20160

369609"["20170016433
""20170021318"["2017
0022788"|"2017002280
7"|"20170028368"|"201

70030177"["201700301
78"["20170036178"|"20
170036872"["20170037
717"["20170037718"|"2
0170051732"["2017009
6885""20170104389"|"
20170114625"|"201701
45918"|"20170146189"|
"20170159570"["20170

218727"["20170218843
""20170222409"["2017
0226839"|"2017022684
2"|"20170234250"|"201

70241221"|"201702592
27""20170292513"|"20
170313499"["20170314
380"["20170314979"|"2
0170328179"["2017036
9258"("20180028992"|"
20180038216"|"201801
56210"|"20180183219"|
"20180216455""20180

245428"["20180258746
""20180274446"["2018
0320483""2018036343
7").PN.
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L14

179

("20190003329"|"20190
010793"|"20190063309
"|"20190100989"|"2019
0112910"|"2019012002
4""20190128080"|"201
90162061"|"201901699
71"|"20190178057"|"20
190178235"|"20190203
567"|"20190203572"|"2
0190211661"|"2019022
6317"|"20190245348"|"
20190292866"|"201902
92891"|"20190316447"|
"2183364"|"2220622"|"2
248051"|"2407796"|"24
16848""2753940"|"306
1039"|"3066503"|"3302
069"|"3334495"|"37225
95"|"3764233""377314
0"|"3837179"|"3849662"
|"3881551"|"4037431"|"
4100822""4151575""4
226299"|"4265266"|"44
32064"|"4442665"|"445
6092"|"4506982"|"4512
387"|"4529887"|"45389
16"|"4676063"|"475967
4"|"4793386"|"4845981"
|"4922463"|"5006044"|"
5025861"|"5050673"|"5
130628"|"5131472"|"51
72009"|"5189388"|"536
6324"|"5422550"|"5548
093"|"5590976"|"56553
61"|"5736838"|"575509
6"["5790972"|"5865247"
|"56879137"|"5894888"|"
59007970"|"6138764"|"6
142878"|"6164910"|"62
02702"|"6208098"|"625
4462"|"6271637"|"6273
193"|"6315523"|"64778
52"|"6484490""649109
8"|"6529135"|"6776227"
|"6802690"|"6808303"|"
6931310"["6936947"|"7
082993"|"7104233"|"71
70262"|"7173399"|"730
8933"|"7312593"|"7336
514"|"7445041"|"74942
63"|"7500642"|"752526
4"|"7563076"|"7581379"
|"7675189"|"7683499"|"
7717193"|"7755310""7
807048"|"7835140"|"78
45413"|"7894757"|"792
6562"|"7977824"|"7984
757"|"8037936"|"80540

(US-PGPUB; USPAT)

OR

ON

ON

2020/06/20
09:51 AM
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L15

L16

L17

383

383

320

84"|"8083504""809635

4""8096891"|"8139383"
|"8146665"|"8154419"|"

8232892"|"8261528"|"8

272439"|"8310272"|"83

54817"|"8474521"|"853

4235"|"8573303"|"8596

056"|"8616005"|"86162

74"|"8646521"("869240

8"|"8727068"|"8760657"
|"8774972"|"8789601"|"

8800652"|"8807960"|"8

838341"|"8851860"|"88

57506"|"8899940"|"890

5056"|"8905138"|"8997

904"|"9018881"|"90518

22"|"9067182"|"910319

3"|"9119326"|"9121257"
|"9140110"|"9160168"|"

9322239"|"9366114"|"9

410410"|"9450385"|"94

75020"|"9475021"|"953

4473"|"9562420"|"9587

649"|"9611728"|"96508

71"|"9650879""972835

4"|"9738461"|"9745840"
|"9840901"|"9863228"|"

9893500"|"9915128"|"9

932799"|"9963961"|"99

70278"|"9976351"|"999

5218").PN.

L13orL14

L13orL14

(US-20190316447-$ or
US-20190292866-$ or
US-20190245348-$ or
US-20190211661-$ or
US-20190203567-$ or
US-20190178235-$ or
US-20190169971-$ or
US-20190162061-$ or
US-20190128080-$ or
US-20190120024-$ or
US-20190112910-$ or
US-20190100989-$ or
US-20190063309-$ or
US-20190003329-$ or
US-20180320483-$ or
US-20180245428-$ or
US-20180216455-$ or
US-20180156210-$ or
US-20180038216-$ or
US-20180028992-$ or

(US-PGPUB; USPAT)

(US-PGPUB; USPAT:
USOCR; FPRS; EPO;
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT)

OR

OR

OR

ON

ON

ON

ON

ON

ON

2020/06/20
10:01 AM

2020/06/20
10:01 AM

2020/06/20
10:49 AM
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US-20130025706-$ or
US-20170328179-$ or
US-20170314979-$ or
US-20170021318-$ or
US-20170292513-$ or
US-20170259227-
$).did. or (US-
20170241221-$ or US-
20170234250-$ or US-
20170226842-$ or US-
20170159570-$ or US-
20170146189-$ or US-
20170145918-$ or US-
20170114625-$ or US-
20170051732-$ or US-
20170036872-$ or US-
20170022807-$ or US-
20160348479-$ or US-
20160341281-$ or US-
20160319650-$ or US-
20160312108-$ or US-
20160290563-$ or US-
20160290114-$ or US-
20160281484-$ or US-
20160265457-$ or US-
20160230525-$ or US-
20160230524-$ or US-
20160221220-$ or US-
20160208595-$ or US-
20160186531-$ or US-
20160160889-$ or US-
20160105022-$ or US-
20160102537-$ or US-
20150330172-$).did. or
(US-20150314225-$ or
US-20150300336-$ or
US-20150225113-$ or
US-20150217672-$ or
US-20150211512-$ or
US-20150176386-$ or
US-20150159911-$ or
US-20150136043-$ or
US-20150114652-$ or
US-20150097504-$ or
US-20150083426-$ or
US-20150075778-$ or
US-20150053426-$ or
US-20150027712-$ or
US-20140379300-$ or
US-20140290768-$ or
US-20140277772-$ or
US-20140255214-$ or
US-20140251623-$ or
US-20140246211-$ or
US-20140219824-$ or
US-20140124162-$ or
US-20140095114-$ or
US-20140060658-$ or
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US-20140054965-$ or
US-20140000899-$ or
US-20130343858-
$).did. or (US-
20130341029-$ or US-
20130306322-$ or US-
20130233542-$ or US-
20130175039-$ or US-
20130175038-$ or US-
20130009469-$ or US-
20120247783-$ or US-
20120232728-$ or US-
20120222865-$ or US-
20120205400-$ or US-
20120205301-$ or US-
20120127635-$ or US-
20120085541-$ or US-
20120049625-$ or US-
20120018016-$ or US-
20110272158-$ or US-
20110247878-$ or US-
20110166046-$ or US-
20110085924-$ or US-
20110061855-$ or US-
20110017468-$ or US-
20110005757-$ or US-
20100322802-$ or US-
20100303655-$ or US-
20100293973-$ or US-
20100250139-$ or US-
20100172202-$).did. or
(US-20100146981-$ or
US-20100132949-$ or
US-20100051272-$ or
US-20100045109-$ or
US-20100038907-$ or
US-20100019574-$ or
US-20090308602-$ or
US-20090260826-$ or
US-20090200035-$ or
US-20090188181-$ or
US-20090145611-$ or
US-20090095482-$ or
US-20090093317-$ or
US-20090078410-$ or
US-20090065299-$ or
US-20090045782-$ or
US-20080264649-$ or
US-20080264625-$ or
US-20080217024-$ or
US-20080208478-$ or
US-20080137266-$ or
US-20080112802-$ or
US-20080041596-$ or
US-20080017369-$ or
US-20070278140-$ or
US-20070226089-$ or
US-20070201305-
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$).did. or (US-
20070187163-$ or US-
20070131410-$ or US-
20060052903-$ or US-
20050274508-$ or US-
20050116541-$ or US-
20050061548-$ or US-
20040167738-$ or US-
20040102109-$ or US-
20040040746-$ or US-
20040000077-$ or US-
20020169523-$ or US-
20030056514-$ or US-
20030138327-$).did. or
(US-10260327-$ or US-
10246984-$ or US-
10378326-$ or US-
9915128-$ or US-
10280724-$ or US-
9103193-$ or US-
9995218-$ or US-
9970278-$ or US-
9893500-$ or US-
9745840-$ or US-
9650879-$ or US-
10020711-$ or US-
9534473-$ or US-
9840901-$ or US-
9140110-$ or US-
10119381-$ or US-
10407990-$ or US-
10232332-$ or US-
9650871-$ or US-
10393108-$ or US-
10254732-$ or US-
9410410-$ or US-
10036238-$ or US-
9587649-$ or US-
10008880-$ or US-
10227854-$).did. or
(US-8997904-$ or US-
9963961-$ or US-
8789601-$ or US-
9738461-$ or US-
8534235-$ or US-
8154419-$ or US-
7845413-$ or US-
1656861-$ or US-
1671436-$ or US-
2183364-$ or US-
2220622-$ or US-
2248051-$ or US-
2407796-$ or US-
2416848-$ or US-
2753940-$ or US-
3061039-$ or US-
3066503-$ or US-
3302069-$ or US-
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3334495-$ or US-
3722595-$ or US-
3764233-$ or US-
3773140-$ or US-
3837179-$ or US-
3849662-$ or US-
3881551-$ or US-
4037431-$ or US-
4100822-$).did. or (US-
4151575-$ or US-
4226299-$ or US-
4265266-$ or US-
4432064-$ or US-
4442665-$ or US-
4456092-$ or US-
4506982-$ or US-
4512387-$ or US-
4529887-$ or US-
4538916-$ or US-
4676063-$ or US-
4759674-$ or US-
4793386-$ or US-
4845981-$ or US-
4922463-$ or US-
5006044-$ or US-
5025861-$ or US-
5050673-$ or US-
5130628-$ or US-
5131472-$ or US-
5172009-$ or US-
5189388-$ or US-
5366324-$ or US-
5422550-$ or US-
5548093-$ or US-
5590976-$ or US-
5655361-$).did. or (US-
5736838-$ or US-
5755096-$ or US-
5790972-$ or US-
5865247-$ or US-
5879137-$ or US-
5894888-$ or US-
5907970-$ or US-
6138764-$ or US-
6142878-$ or US-
6164910-$ or US-
6202702-$ or US-
6208098-$ or US-
6254462-$ or US-
6271637-$ or US-
6273193-$ or US-
6315523-$ or US-
6477852-$ or US-
6484490-$ or US-
6491098-$ or US-
6529135-$ or US-
6776227-$ or US-
6802690-$ or US-
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6808303-$ or US-
6931310-$ or US-
6936947-$ or US-
7082993-$ or US-
7104233-$).did. or (US-
7170262-$ or US-
7173399-$ or US-
7308933-$ or US-
7312593-$ or US-
7336514-$ or US-
7445041-$ or US-
7494263-$ or US-
7500642-$ or US-
7525264-$ or US-
7563076-$ or US-
7581379-$ or US-
7675189-$ or US-
7683499-$ or US-
7717193-$ or US-
7755310-$ or US-
7807048-$ or US-
7835140-$ or US-
7894757-$ or US-
7977824-$ or US-
7984757-$ or US-
8037936-$ or US-
8054084-$ or US-
8083504-$ or US-
7926562-$ or US-
8096891-$ or US-
8139383-$ or US-
8146665-$).did. or (US-
8232892-$ or US-
8261528-$ or US-
8272439-$ or US-
8310272-$ or US-
8354817-$ or US-
8474521-$ or US-
8573303-$ or US-
8596056-$ or US-
8616005-$ or US-
8616274-$ or US-
8646521-$ or US-
8692408-$ or US-
8727068-$ or US-
8760657-$ or US-
8774972-$ or US-
8800652-$ or US-
8807960-$ or US-
8838341-$ or US-
8851860-$ or US-
8857506-$ or US-
8899940-$ or US-
8905056-$ or US-
8905138-$ or US-
9018881-$ or US-
9051822-$ or US-
9067182-$ or US-
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L18

320

9119326-$).did. or (US-
9160168-$ or US-
9322239-$ or US-
9450385-$ or US-
9611728-$ or US-
9728354-$ or US-
9863228-$ or US-
9932799-$ or US-
9976351-$ or US-
10287873-$ or US-
10309205-$ or US-
10371012-$ or US-
10436026-$).did.

(US-20190316447-$ or
US-20190292866-$ or
US-20190245348-$ or
US-20190211661-$ or
US-20190203567-$ or
US-20190178235-$ or
US-20190169971-$ or
US-20190162061-$ or
US-20190128080-$ or
US-20190120024-$ or
US-20190112910-$ or
US-20190100989-$ or
US-20190063309-$ or
US-20190003329-$ or
US-20180320483-$ or
US-20180245428-$ or
US-20180216455-$ or
US-20180156210-$ or
US-20180038216-$ or
US-20180028992-$ or
US-20130025706-$ or
US-20170328179-$ or
US-20170314979-$ or
US-20170021318-$ or
US-20170292513-$ or
US-20170259227-
$).did. or (US-
20170241221-$ or US-
20170234250-$ or US-
20170226842-$ or US-
20170159570-$ or US-
20170146189-$ or US-
20170145918-$ or US-
20170114625-$ or US-
20170051732-$ or US-
20170036872-$ or US-
20170022807-$ or US-
20160348479-$ or US-
20160341281-$ or US-
20160319650-$ or US-
20160312108-$ or US-
20160290563-$ or US-
20160290114-$ or US-
20160281484-$ or US-
20160265457-$ or US-

(US-PGPUB; USPAT)

OR ON

ON 2020/06/20
10:50 AM
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20160230525-$ or US-
20160230524-$ or US-
20160221220-$ or US-
20160208595-$ or US-
20160186531-$ or US-
20160160889-$ or US-
20160105022-$ or US-
20160102537-$ or US-
20150330172-$).did. or
(US-20150314225-$ or
US-20150300336-$ or
US-20150225113-$ or
US-20150217672-$ or
US-20150211512-$ or
US-20150176386-$ or
US-20150159911-$ or
US-20150136043-$ or
US-20150114652-$ or
US-20150097504-$ or
US-20150083426-$ or
US-20150075778-$ or
US-20150053426-$ or
US-20150027712-$ or
US-20140379300-$ or
US-20140290768-$ or
US-20140277772-$ or
US-20140255214-$ or
US-20140251623-$ or
US-20140246211-$ or
US-20140219824-$ or
US-20140124162-$ or
US-20140095114-$ or
US-20140060658-$ or
US-20140054965-$ or
US-20140000899-$ or
US-20130343858-
$).did. or (US-
20130341029-$ or US-
20130306322-$ or US-
20130233542-$ or US-
20130175039-$ or US-
20130175038-$ or US-
20130009469-$ or US-
20120247783-$ or US-
20120232728-$ or US-
20120222865-$ or US-
20120205400-$ or US-
20120205301-$ or US-
20120127635-$ or US-
20120085541-$ or US-
20120049625-$ or US-
20120018016-$ or US-
20110272158-$ or US-
20110247878-$ or US-
20110166046-$ or US-
20110085924-$ or US-
20110061855-$ or US-
20110017468-$ or US-
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20110005757-$ or US-
20100322802-$ or US-
20100303655-$ or US-
20100293973-$ or US-
20100250139-$ or US-
20100172202-$).did. or
(US-20100146981-$ or
US-20100132949-$ or
US-20100051272-$ or
US-20100045109-$ or
US-20100038907-$ or
US-20100019574-$ or
US-20090308602-$ or
US-20090260826-$ or
US-20090200035-$ or
US-20090188181-$ or
US-20090145611-$ or
US-20090095482-$ or
US-20090093317-$ or
US-20090078410-$ or
US-20090065299-$ or
US-20090045782-$ or
US-20080264649-$ or
US-20080264625-$ or
US-20080217024-$ or
US-20080208478-$ or
US-20080137266-$ or
US-20080112802-$ or
US-20080041596-$ or
US-20080017369-$ or
US-20070278140-$ or
US-20070226089-$ or
US-20070201305-
$).did. or (US-
20070187163-$ or US-
20070131410-$ or US-
20060052903-$ or US-
20050274508-$ or US-
20050116541-$ or US-
20050061548-$ or US-
20040167738-$ or US-
20040102109-$ or US-
20040040746-$ or US-
20040000077-$ or US-
20020169523-$ or US-
20030056514-$ or US-
20030138327-$).did. or
(US-10260327-$ or US-
10246984-$ or US-
10378326-$ or US-
9915128-$ or US-
10280724-$ or US-
9103193-$ or US-
9995218-$ or US-
9970278-$ or US-
9893500-$ or US-
9745840-$ or US-
9650879-$ or US-
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10020711-$ or US-
9534473-$ or US-
9840901-$ or US-
9140110-$ or US-
10119381-$ or US-
10407990-$ or US-
10232332-$ or US-
9650871-$ or US-
10393108-$ or US-
10254732-$ or US-
9410410-$ or US-
10036238-$ or US-
9587649-$ or US-
10008880-$ or US-
10227854-$).did. or
(US-8997904-$ or US-
9963961-$ or US-
8789601-$ or US-
9738461-$ or US-
8534235-$ or US-
8154419-$ or US-
7845413-$ or US-
1656861-$ or US-
1671436-$ or US-
2183364-$ or US-
2220622-$ or US-
2248051-$ or US-
2407796-$ or US-
2416848-$ or US-
2753940-$ or US-
3061039-$ or US-
3066503-$ or US-
3302069-$ or US-
3334495-$ or US-
3722595-$ or US-
3764233-$ or US-
3773140-$ or US-
3837179-$ or US-
3849662-$ or US-
3881551-$ or US-
4037431-$ or US-
4100822-$).did. or (US-
4151575-$ or US-
4226299-$ or US-
4265266-$ or US-
4432064-$ or US-
4442665-$ or US-
4456092-$ or US-
4506982-$ or US-
4512387-$ or US-
4529887-$ or US-
4538916-$ or US-
4676063-$ or US-
4759674-$ or US-
4793386-$ or US-
4845981-$ or US-
4922463-$ or US-
5006044-$ or US-

11/02/2022 05:26:22 PM
Workspace: 17/321,936 - SYSTEM AND METHOD FOR INTEGRATED FLOW SUPPLY LINE

LIBERTY EXHIBIT 1083dfas 427
AL




5025861-$ or US-
5050673-$ or US-
5130628-$ or US-
5131472-$ or US-
5172009-$ or US-
5189388-$ or US-
5366324-$ or US-
5422550-$ or US-
5548093-$ or US-
5590976-$ or US-
5655361-$).did. or (US-
5736838-$ or US-
5755096-$ or US-
5790972-$ or US-
5865247-$ or US-
5879137-$ or US-
5894888-$ or US-
5907970-$ or US-
6138764-$ or US-
6142878-$ or US-
6164910-$ or US-
6202702-$ or US-
6208098-$ or US-
6254462-$ or US-
6271637-$ or US-
6273193-$ or US-
6315523-$ or US-
6477852-$ or US-
6484490-$ or US-
6491098-$ or US-
6529135-$ or US-
6776227-$ or US-
6802690-$ or US-
6808303-$ or US-
6931310-$ or US-
6936947-$ or US-
7082993-$ or US-
7104233-$).did. or (US-
7170262-$ or US-
7173399-$ or US-
7308933-$ or US-
7312593-$ or US-
7336514-$ or US-
7445041-$ or US-
7494263-$ or US-
7500642-$ or US-
7525264-$ or US-
7563076-$ or US-
7581379-$ or US-
7675189-$ or US-
7683499-$ or US-
7717193-$ or US-
7755310-$ or US-
7807048-$ or US-
7835140-$ or US-
7894757-$ or US-
7977824-$ or US-
7984757-$ or US-
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8037936-$ or US-
8054084-$ or US-
8083504-$ or US-
7926562-$ or US-
8096891-$ or US-
8139383-$ or US-
8146665-$).did. or (US-
8232892-$ or US-
8261528-$ or US-
8272439-$ or US-
8310272-$ or US-
8354817-$ or US-
8474521-$ or US-
8573303-$ or US-
8596056-$ or US-
8616005-$ or US-
8616274-$ or US-
8646521-$ or US-
8692408-$ or US-
8727068-$ or US-
8760657-$ or US-
8774972-$ or US-
8800652-$ or US-
8807960-$ or US-
8838341-$ or US-
8851860-$ or US-
8857506-$ or US-
8899940-$ or US-
8905056-$ or US-
8905138-$ or US-
9018881-$ or US-
9051822-$ or US-
9067182-$ or US-
9119326-$).did. or (US-
9160168-$ or US-
9322239-$ or US-
9450385-$ or US-
9611728-$ or US-
9728354-$ or US-
9863228-$ or US-
9932799-$ or US-
9976351-$ or US-
10287873-$ or US-
10309205-$ or US-
10371012-$ or US-
10436026-$).did.

L19 93 fitting and lembo.xa. (US-PGPUB; USPAT; |OR ON ON 2020/06/20
USOCR; FPRS; EPO; 10:50 AM
JPO; DERWENT;
IBM_TDB)
L20 22 ("20020070014" | (US-PGPUB; USPAT; |OR ON ON 2020/06/20
"20060159376" | USOCR) 10:50 AM
"20090057026" |
"20090315276" |
"20110308815" |
"20190056024" |
"2937598" | "3055682" |
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L21

L22

L23

L24

L25

L26

L27

L28

221

476

44

59

23

23

14

"3224817" | "3254908" |
"4281726" | "4715526" |
"5617879" | "6263982" |
"6505649" | "6923476" |
"8215645" |
"9157293").PN. OR
("10669804").URPN.

L17 and fitting and
electri$4 with pump$4
and union

("5" "5" adj inch) with
(hose diameter) and
fractur$4 and pump$4
same (electric$4 and
plunger)

(frac$4 frack$4
fractur$4) and (pump$4
with hose with fitting)

(frac$4 frack$4
fractur$4) and (pump$4
with hose with fitting)
and fitting with diameter
and hose with diameter

(hydraulic$4 with
fractur$4) and (pump$4
with hose with fitting)

(US-20190323337-$ or
US-20190248938-$ or
US-20190137012-$ or
US-20130284278-$ or
US-20110272158-$ or
US-20080264649-
$).did. or (US-9052037-
$ or US-9903192-$ or
US-9513055-3% or US-
10102471-$ or US-
9400065-$ or US-
10227430-$ or US-
9284819-$ or US-
9061223-$ or US-
9050545-3$ or US-
8985202-3$ or US-
9341056-$ or US-
9341055-3$ or US-
8162063-3$ or US-
10280724-$ or US-
9840901-$ or US-
8146665-3).did. or (US-
2831551-9).did.

L26 and (pump$4 with
hose with fitting)

("20060065319" |
"20100018911" |
"20130240042" |
"2610741" | "2661096" |

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

(US-PGPUB; USPAT:
USOCR)

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2020/06/20
10:51 AM

2020/06/20
10:55 AM

2020/06/21
09:38 PM

2020/06/21
09:41 PM

2020/06/21
09:43 PM

2020/06/21
09:45 PM

2020/06/21
09:45 PM

2020/06/21
09:55 PM
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"3748837" | "4051042" |
"4836238" | "5230366" |
"5433243" | "6390446" |
"6719900").PN. OR
("9061223").URPN.

L29 3 ((US adj well adj (US-PGPUB; USPAT; |OR ON ON 2020/06/21
services.as.) USOCR) 09:57 PM
(oehring.in.
hinderliter.in.
robinson.in.
christinzio.in.)) and
fitting with hose with
diameter$4 same
pump$4

L30 5 ((US adj well adj (US-PGPUB; USPAT; |OR ON ON 2020/06/21
services.as.) USOCR) 09:58 PM
(oehring.in.
hinderliter.in.
robinson.in.
christinzio.in.)) and
fitting with hose with
diameter$4

L31 18 (F16L33/02.cpc. (US-PGPUB; USPAT; |OR ON ON 2020/06/21
E21B43/26.cpc. USOCR) 10:05 PM
F04B1/00.cpc.

F04B15/02.cpc.
F04B17/03.cpc.) and
fitting with hose with
diameter$4

L32 8 fitting with hose with (US-PGPUB; USPAT; |OR ON ON 2020/06/21
diameter$4 and (hose |USOCR) 10:06 PM
fitting) with pump$4 and
union with pump$4

L33 1 union same shank (US-PGPUB; USPAT; |OR ON ON 2020/06/21
same reducer same USOCR) 10:18 PM
fitting same hose

L34 1 union same shank (US-PGPUB; USPAT; |OR ON ON 2020/06/21
same reducer same USOCR) 10:18 PM
fitting and fitting same
hose

L35 0 union with shank with | (US-PGPUB; USPAT; |OR ON ON 2020/06/21
reducer and fitting same |USOCR) 10:18 PM
hose

L36 0 union with shank with | (US-PGPUB; USPAT; |OR ON ON 2020/06/21
reducer USOCR) 10:18 PM

L37 1 union with shank with | (US-PGPUB; USPAT; |OR ON ON 2020/06/21
reducer USOCR; FPRS; EPO; 10:19 PM

JPO; DERWENT;
IBM_TDB)

L38 0 union same shank (US-PGPUB; USPAT; |OR ON ON 2020/06/21
same reducer and fitting [USOCR; FPRS; EPO; 10:19 PM
with hose JPO; DERWENT;

IBM_TDB)
L39 326 (US-20190316447-$ or [(US-PGPUB; USPAT) |OR ON ON 2020/06/21
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US-20190292866-$ or 10:20 PM
US-20190245348-$ or
US-20190211661-$ or
US-20190203567-$ or
US-20190178235-$ or
US-20190169971-$ or
US-20190162061-$ or
US-20190128080-$ or
US-20190120024-$ or
US-20190112910-$ or
US-20190100989-$ or
US-20190063309-$ or
US-20190003329-$ or
US-20180320483-$ or
US-20180245428-$ or
US-20180216455-$ or
US-20180156210-$ or
US-20180038216-$ or
US-20180028992-$ or
US-20130025706-$ or
US-20170328179-$ or
US-20170314979-$ or
US-20170021318-$ or
US-20170292513-$ or
US-20170259227-
$).did. or (US-
20170241221-$ or US-
20170234250-$ or US-
20170226842-$ or US-
20170159570-$ or US-
20170146189-$ or US-
20170145918-$ or US-
20170114625-$ or US-
20170051732-$ or US-
20170036872-$ or US-
20170022807-$ or US-
20160348479-$ or US-
20160341281-$ or US-
20160319650-$ or US-
20160312108-$ or US-
20160290563-$ or US-
20160290114-$ or US-
20160281484-$ or US-
20160265457-$ or US-
20160230525-$ or US-
20160230524-$ or US-
20160221220-$ or US-
20160208595-$ or US-
20160186531-$ or US-
20160160889-$ or US-
20160105022-$ or US-
20160102537-$ or US-
20150330172-$).did. or
(US-20150314225-$ or
US-20150300336-$ or
US-20150225113-$ or
US-20150217672-$ or
US-20150211512-$ or

11/02/2022 05:26:22 PM LIBERTY EXHIBIT 10Pggd?ads 882
Workspace: 17/321,936 - SYSTEM AND METHOD FOR INTEGRATED FLOW SUPPLY LINE AL



US-20150176386-$ or
US-20150159911-$ or
US-20150136043-$ or
US-20150114652-$ or
US-20150097504-$ or
US-20150083426-$ or
US-20150075778-$ or
US-20150053426-$ or
US-20150027712-$ or
US-20140379300-$ or
US-20140290768-$ or
US-20140277772-$ or
US-20140255214-$ or
US-20140251623-$ or
US-20140246211-$ or
US-20140219824-$ or
US-20140124162-$ or
US-20140095114-$ or
US-20140060658-$ or
US-20140054965-$ or
US-20140000899-$ or
US-20130343858-
$).did. or (US-
20130341029-$ or US-
20130306322-$ or US-
20130233542-$ or US-
20130175039-$ or US-
20130175038-$ or US-
20130009469-$ or US-
20120247783-$ or US-
20120232728-$ or US-
20120222865-$ or US-
20120205400-$ or US-
20120205301-$ or US-
20120127635-$ or US-
20120085541-$ or US-
20120049625-$ or US-
20120018016-$ or US-
20110272158-$ or US-
20110247878-$ or US-
20110166046-$ or US-
20110085924-$ or US-
20110061855-$ or US-
20110017468-$ or US-
20110005757-$ or US-
20100322802-$ or US-
20100303655-$ or US-
20100293973-$ or US-
20100250139-$ or US-
20100172202-$).did. or
(US-20100146981-$ or
US-20100132949-$ or
US-20100051272-$ or
US-20100045109-$ or
US-20100038907-$ or
US-20100019574-$ or
US-20090308602-$ or
US-20090260826-$ or
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US-20090200035-$ or
US-20090188181-$ or
US-20090145611-$ or
US-20090095482-$ or
US-20090093317-$ or
US-20090078410-$ or
US-20090065299-$ or
US-20090045782-$ or
US-20080264649-$ or
US-20080264625-$ or
US-20080217024-$ or
US-20080208478-$ or
US-20080137266-$ or
US-20080112802-$ or
US-20080041596-$ or
US-20080017369-$ or
US-20070278140-$ or
US-20070226089-$ or
US-20070201305-
$).did. or (US-
20070187163-$ or US-
20070131410-$ or US-
20060052903-$ or US-
20050274508-$ or US-
20050116541-$ or US-
20050061548-$ or US-
20040167738-$ or US-
20040102109-$ or US-
20040040746-$ or US-
20040000077-$ or US-
20020169523-$ or US-
20030056514-$ or US-
20030138327-$ or US-
20130284278-$).did. or
(US-10260327-$ or US-
10246984-$ or US-
10378326-$ or US-
9915128-$ or US-
10280724-$ or US-
9103193-$ or US-
9995218-$ or US-
9970278-$ or US-
9893500-$ or US-
9745840-$ or US-
9650879-$ or US-
10020711-$ or US-
9534473-$ or US-
9840901-$ or US-
9140110-$ or US-
10119381-$ or US-
10407990-$ or US-
10232332-$ or US-
9650871-$ or US-
10393108-$ or US-
10254732-$ or US-
9410410-$ or US-
10036238-$ or US-
9587649-$ or US-
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10008880-$ or US-
10227854-$).did. or
(US-8997904-$ or US-
9963961-$ or US-
8789601-$ or US-
9738461-$ or US-
8534235-$ or US-
8154419-$ or US-
7845413-$ or US-
1656861-$ or US-
1671436-$ or US-
2183364-$ or US-
2220622-$ or US-
2248051-$ or US-
2407796-$ or US-
2416848-$ or US-
2753940-$ or US-
3061039-$ or US-
3066503-$ or US-
3302069-$ or US-
3334495-$ or US-
3722595-$ or US-
3764233-$ or US-
3773140-$ or US-
3837179-$ or US-
3849662-$ or US-
3881551-$ or US-
4037431-$ or US-
4100822-$).did. or (US-
4151575-$ or US-
4226299-$ or US-
4265266-$ or US-
4432064-$ or US-
4442665-$ or US-
4456092-$ or US-
4506982-$ or US-
4512387-$ or US-
4529887-$ or US-
4538916-$ or US-
4676063-$ or US-
4759674-$ or US-
4793386-$ or US-
4845981-$ or US-
4922463-$ or US-
5006044-$ or US-
5025861-$ or US-
5050673-$ or US-
5130628-$ or US-
5131472-$ or US-
5172009-$ or US-
5189388-$ or US-
5366324-$ or US-
5422550-$ or US-
5548093-$ or US-
5590976-$ or US-
5655361-$).did. or (US-
5736838-$ or US-
5755096-$ or US-
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5790972-$ or US-
5865247-$ or US-
5879137-$ or US-
5894888-$ or US-
5907970-$ or US-
6138764-$ or US-
6142878-$ or US-
6164910-$ or US-
6202702-$ or US-
6208098-$ or US-
6254462-$ or US-
6271637-$ or US-
6273193-$ or US-
6315523-$ or US-
6477852-$ or US-
6484490-$ or US-
6491098-$ or US-
6529135-$ or US-
6776227-$ or US-
6802690-$ or US-
6808303-$ or US-
6931310-$ or US-
6936947-$ or US-
7082993-$ or US-
7104233-$).did. or (US-
7170262-$ or US-
7173399-$ or US-
7308933-$ or US-
7312593-$ or US-
7336514-$ or US-
7445041-$ or US-
7494263-$ or US-
7500642-$ or US-
7525264-$ or US-
7563076-$ or US-
7581379-$ or US-
7675189-$ or US-
7683499-$ or US-
7717193-$ or US-
7755310-$ or US-
7807048-$ or US-
7835140-$ or US-
7894757-$ or US-
7977824-$ or US-
7984757-$ or US-
8037936-$ or US-
8054084-$ or US-
8083504-$ or US-
7926562-$ or US-
8096891-$ or US-
8139383-$ or US-
8146665-$).did. or (US-
8232892-$ or US-
8261528-$ or US-
8272439-$ or US-
8310272-$ or US-
8354817-$ or US-
8474521-$ or US-
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8573303-$ or US-
8596056-$ or US-
8616005-$ or US-
8616274-$ or US-
8646521-$ or US-
8692408-$ or US-
8727068-$ or US-
8760657-$ or US-
8774972-$ or US-
8800652-$ or US-
8807960-$ or US-
8838341-$ or US-
8851860-$ or US-
8857506-$ or US-
8899940-$ or US-
8905056-$ or US-
8905138-$ or US-
9018881-$ or US-
9051822-$ or US-
9067182-$ or US-
9119326-$).did. or (US-
9160168-$ or US-
9322239-$ or US-
9450385-$ or US-
9611728-$ or US-
9728354-$ or US-
9863228-$ or US-
9932799-$ or US-
9976351-$ or US-
10287873-$ or US-
10309205-$ or US-
10371012-$ or US-
10436026-$ or US-
10669804-$ or US-
3055682-$ or US-
9513055-$ or US-
9061223-$ or US-
8091928-$).did.

L40 14 L39 and fitting with (US-PGPUB; USPAT; |OR ON ON 2020/06/21
hose USOCR; FPRS; EPO; 10:20 PM
JPO; DERWENT;
IBM_TDB)
L41 2 hose with fracturing with | (US-PGPUB; USPAT; |OR ON ON 2020/06/21
inches USOCR; FPRS; EPO; 11:16 PM
JPO; DERWENT;
IBM_TDB)
L42 0 fracturing with pump (US-PGPUB; USPAT; |OR ON ON 2020/06/21
with L28 adj inches USOCR; FPRS; EPO; 11:18 PM
JPO; DERWENT;
IBM_TDB)
L43 0 fracturing with pump (US-PGPUB; USPAT; |OR ON ON 2020/06/21
with L28 USOCR; FPRS; EPO; 11:18 PM
JPO; DERWENT;
IBM_TDB)
L44 322 fracturing with pump (US-PGPUB; USPAT; |OR ON ON 2020/06/21
with "6" USOCR; FPRS; EPO; 11:18 PM
11/02/2022 05:26:22 PM LIBERTY EXHIBIT 10Pgqgd st 887

Workspace: 17/321,936 - SYSTEM AND METHOD FOR INTEGRATED FLOW SUPPLY LINE

AL




JPO; DERWENT;
IBM_TDB)

L45 0 fracturing with pump (US-PGPUB; USPAT; |OR ON ON 2020/06/21
with "6" near2 (inch$4 |[USOCR; FPRS; EPO; 11:19 PM
diameter) JPO; DERWENT;

IBM_TDB)

L46 2134 pump with "6" near2 (US-PGPUB; USPAT; |OR ON ON 2020/06/21

(inch$4 diameter) USOCR; FPRS; EPO; 11:19 PM
JPO; DERWENT;
IBM_TDB)

L47 21 (F16L33/02.cpc. (US-PGPUB; USPAT; |OR ON ON 2020/06/21
E21B43/26.cpc. USOCR) 11:19 PM
F04B1/00.cpc.

F04B15/02.cpc.
F04B17/03.cpc.) and
pump with "6" near2
(inch$4 diameter)

L48 0 hose with drop adj out |(US-PGPUB; USPAT; [OR ON ON 2020/06/23
adj rate and fracturing |USOCR; FPRS; EPO; 08:29 AM

JPO; DERWENT;
IBM_TDB)

L49 0 hose with drop adj out |(US-PGPUB; USPAT; [OR ON ON 2020/06/23

and fracturing USOCR; FPRS; EPO; 08:29 AM
JPO; DERWENT;
IBM_TDB)

L50 6 hose with dropout and | (US-PGPUB; USPAT; [OR ON ON 2020/06/23

fracturing USOCR; FPRS; EPO; 08:29 AM
JPO; DERWENT;
IBM_TDB)

L51 0 hose with pump with (US-PGPUB; USPAT; |OR ON ON 2020/06/23
slurry with diameter and [USOCR; FPRS; EPO; 08:30 AM
fracturing JPO; DERWENT;

IBM_TDB)

L52 109 (hose pump) with slurry |(US-PGPUB; USPAT; [OR ON ON 2020/06/23
with diameter and USOCR; FPRS; EPO; 08:30 AM
fracturing JPO; DERWENT;

IBM_TDB)

L53 0 (hose and pump) with | (US-PGPUB; USPAT; [OR ON ON 2020/06/23
slurry with diameter and [USOCR; FPRS; EPO; 08:30 AM
fracturing JPO; DERWENT;

IBM_TDB)

L54 108 (pump) with slurry with | (US-PGPUB; USPAT; [OR ON ON 2020/06/23

diameter and fracturing [USOCR; FPRS; EPO; 08:31 AM
JPO; DERWENT;
IBM_TDB)

L55 1 (hose) with slurry with | (US-PGPUB; USPAT; [OR ON ON 2020/06/23

diameter and fracturing [USOCR; FPRS; EPO; 08:31 AM
JPO; DERWENT;
IBM_TDB)

L56 47 ("10337308"|"10415332 | (US-PGPUB; USPAT) |OR ON ON 2020/10/19
"|"10669804"|"2003007 01:01 PM
9875"|"20060065319"|"
20110052423"|"201301
80722"|"20130284278"|
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"20130299167"|"20130

306322"|"20130317750
"|"20140138079"|"2014

0238683"|"2016025826
7"|"20160326854"|"201

70096885"|"201701307
43"|"20170175516""20

170226838"|"20180045
331"|"20180238147"|"2

0180266412""2018029
1713"|"20180343125"|"

20190010793"|"201901

12910"["20190119096"|
"20200232454"|"26107

41"|"3055682"|"500440

0"|"5025861"|"5230366"
|"56433243"|"6719900"|"
7170262"|"8091928"|"8

774972"|"8997904"|"90

51822"|"9061223"|"926

0253"|"9324049"|"9340

353"|"9499335"|"95130

55"|"9909398").PN.

("10302079"|"20030079
875"|"20110052423"|"2
0130180722"|"2013029
9167"|"20170159654"|"
20170226838").PN.

("10337308"|"10415332
"|"10669804"|"2003007

9875""20060065319"|"

20110052423"|"201301

80722"|"20130284278"|
"20130299167"|"20130

306322"|"20130317750
"|"20140138079"|"2014

0238683"|"2016025826
7"|"20160326854"|"201

70096885"|"201701307
43"|"20170175516""20

170226838"|"20180045
331"|"20180238147"|"2

0180266412""2018029
1713"|"20180343125"|"

20190010793"|"201901

12910"["20190119096"|
"20200232454"|"26107

41"|"3055682"|"500440

0"|"5025861"|"5230366"
|"56433243"|"6719900"|"
7170262"|"8091928"|"8

774972"|"8997904"|"90

51822"|"9061223"|"926

0253"|"9324049"|"9340

353"|"9499335"|"95130

55"|"9909398").PN.

("10184465"|"10627003

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

ON

ON

ON

ON

ON

ON

2020/10/19
03:42 PM

2020/10/19
03:42 PM

2021/01/07

L57 7
L58 47
L59 25
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"|"10669471"|"1069595 02:15 PM

0"["10711576"|"200800

95644"|"20120152716"|

"20130189629"|"20130

255271"|"20160273456

"|"20170043280"|"2017

0074076"|"2017013817

1"|"20200047141"|"202

00088152"|"5517822"|"

6626646"["6765304"|"8

506267"|"8763387"|"87

95525"|"9051923"|"948

2086"|"9706185"|"9739

546").PN.

L60 3 "20170218727" (US-PGPUB; USPAT; |OR ON ON 2021/01/07

USOCR; FPRS; EPO; 02:29 PM
JPO; DERWENT;
IBM_TDB)

L61 1 (L59 L60) and pump$4 |(US-PGPUB; USPAT; |OR ON ON 2021/01/07
same fitting USOCR; FPRS; EPO; 02:32 PM

JPO; DERWENT;
IBM_TDB)
L62 0 (L59 L60) and pump$4 |(US-PGPUB; USPAT; |OR ON ON 2021/01/07
with plung$4 USOCR; FPRS; EPO; 02:33 PM
JPO; DERWENT;
IBM_TDB)
L63 22 (L59 L60) and pump$4 |(US-PGPUB; USPAT; |OR ON ON 2021/01/07
USOCR; FPRS; EPO; 02:33 PM
JPO; DERWENT;
IBM_TDB)

L64 1 (pump and reducer and |(US-PGPUB; USPAT; [OR ON ON 2021/01/08
union and shank) same |USOCR; FPRS; EPO; 09:05 PM
fitting JPO; DERWENT;

IBM_TDB)

L65 0 (pump with fitting) and | (US-PGPUB; USPAT; [OR ON ON 2021/01/08
(reducer and union and |USOCR; FPRS; EPO; 09:05 PM
shank) same fitting JPO; DERWENT;

IBM_TDB)

L66 272 (pump with fitting) and | (US-PGPUB; USPAT; [OR ON ON 2021/01/08

(reducer with fitting) USOCR; FPRS; EPO; 09:05 PM
JPO; DERWENT;
IBM_TDB)

L67 5221 electric$4 with (US-PGPUB; USPAT; |OR ON ON 2021/01/08
hydraulic$4 with pump |USOCR; FPRS; EPO; 09:08 PM
and plunger JPO; DERWENT;

IBM_TDB)

L68 10 electric$4 with (US-PGPUB; USPAT; |OR ON ON 2021/01/08
hydraulic$4 with pump |USOCR; FPRS; EPO; 09:08 PM
and multi-plunger JPO; DERWENT;

IBM_TDB)

L69 6 electric$4 with (US-PGPUB; USPAT; |OR ON ON 2021/01/08
hydraulic$4 with pump |USOCR; FPRS; EPO; 09:12 PM
and (multi-plunger JPO; DERWENT;
duplex triplex) with IBM_TDB)
pump and pump with
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fitting and hose with
fitting

L70 12 electric$4 with pump (US-PGPUB; USPAT; |OR ON ON 2021/01/08
and (multi-plunger USOCR; FPRS; EPO; 09:30 PM
duplex triplex) with JPO; DERWENT;
pump and pump with IBM_TDB)
fitting and hose with
fitting and pump with
(hydraulic$4 fractur$4)

L71 11 electric$4 with pump (US-PGPUB; USPAT; |OR ON ON 2021/01/08
and (multi-plunger USOCR; FPRS; EPO; 09:45 PM
duplex triplex) with JPO; DERWENT;
pump and pump with IBM_TDB)
fitting and pump with
hose and hose with
fitting and pump with
(hydraulic$4 fractur$4)

L72 42111 (F16L33/02.cpc. (US-PGPUB; USPAT; |OR ON ON 2021/01/08
E21B43/26.cpc. USOCR; FPRS; EPO; 09:54 PM
F04B1/00.cpc. JPO; DERWENT;

F04B15/02.cpc. IBM_TDB)
F04B17/03.cpc.)

L73 8 (F16L33/02.cpc. (US-PGPUB; USPAT; |OR ON ON 2021/01/08
E21B43/26.cpc. USOCR; FPRS; EPO; 09:55 PM
F04B1/00.cpc. JPO; DERWENT;

F04B15/02.cpc. IBM_TDB)
F04B17/03.cpc.) and

pump and hose and

fitting and reduc$4 with

fitting and hose with

fitting and hose with

pump

L74 5 (US-10563490-$ or US- [(USPAT) OR ON ON 2021/01/08
10760557-% or US- 09:55 PM
9316216-% or US-

8469108-% or US-
3652188-%).did.

L75 8 L73 and reduc$4 with  [(US-PGPUB; USPAT; |OR ON ON 2021/01/08
fitting and hose with USOCR; FPRS; EPO; 09:56 PM
fitting and hose with JPO; DERWENT;
pump IBM_TDB)

L76 5 L74 and reduc$4 with  [(US-PGPUB; USPAT; |OR ON ON 2021/01/08
fitting and hose with USOCR; FPRS; EPO; 09:56 PM
fitting and hose with JPO; DERWENT;
pump IBM_TDB)

L77 0 (F16L33/02.cpc. (US-PGPUB; USPAT; |OR ON ON 2021/01/08
E21B43/26.cpc. USOCR; FPRS; EPO; 10:09 PM
F04B1/00.cpc. JPO; DERWENT;

F04B15/02.cpc. IBM_TDB)
F04B17/03.cpc.) and
pump and hose and
fitting and (union shank
reduc$3) with fitting and
hose with fitting and
hose with pump and
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(reduc$3 with (union
shank))

L78 15 (F16L33/02.cpc. (US-PGPUB; USPAT; |OR ON ON 2021/01/08
E21B43/26.cpc. USOCR; FPRS; EPO; 10:10 PM
F04B1/00.cpc. JPO; DERWENT;

F04B15/02.cpc. IBM_TDB)
F04B17/03.cpc.) and

pump and hose and

fitting and ((reduc$3

with (union

shank))(union shank

reduc$3) with fitting)

and hose with fitting

and hose with pump

L79 10 (US-20190055938-$% or [(US-PGPUB; USPAT; |OR ON ON 2021/01/08
US-20060021659- DERWENT) 10:14 PM
$).did. or (US-
10102471-$ or US-

9932981-% or US-
10563490-% or US-
10760557-% or US-
9316216-% or US-
8469108-% or US-
3652188-9%).did. or (US-
20150247497-3%).did.

L80 10 L79 and ((reduc$3 with [(US-PGPUB; USPAT; |OR ON ON 2021/01/08
(union shank))(union USOCR; FPRS; EPO; 10:14 PM
shank reduc$3) with JPO; DERWENT;
fitting) and hose with IBM_TDB)
fitting and hose with
pump

L81 3 "20170218727" (US-PGPUB; USPAT; |OR ON ON 2021/01/08

USOCR; FPRS; EPO; 10:27 PM
JPO; DERWENT;
IBM_TDB)

L82 4 ("20030000759""20140 | (US-PGPUB; USPAT) |OR ON ON 2021/03/04
174691"|"20170302218 08:09 AM
"|"6560131").PN.

L83 3 "20180183219" (US-PGPUB; USPAT; |OR ON ON 2021/03/04

USOCR; FPRS; EPO; 02:49 PM
JPO; DERWENT;
IBM_TDB)

L84 1 ("20030000759""20140 | (US-PGPUB; USPAT) |OR ON ON 2021/03/04
174691"|"20170302218 02:51 PM
"|"6560131").PN. and
pump same (plunger
hose fitting)

L85 25 ("10221639"|"10408030 | (US-PGPUB; USPAT) |OR ON ON 2021/03/23
"|"10408031"|"1074073 09:26 PM
0"["20080277120"|"201
10110793"|"201302844
55"|"20160326853"|"20
170082033""20170212
535"|"20170370639"|"2
0180090914"|"2018018
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L86

L90

415

1830"|"20180259080"|"
20180266217""201802
84817"|"20180298731"|
"20180312738"|"20190
154020"|"20190249527
"|"3878884"|"5439066"|"
6985750""9062545"|"9
506333").PN.

L88 and fitting with
hose

((US-20170145918-A1
OR US-20080264625-
A1 OR US-
20130284278-A1 OR
US-20060065319-A1
OR US-20190316447-
A1 OR US-
20190292866-A1 OR
US-20190245348-A1
OR US-20190211661-
A1 OR US-
20190203567-A1 OR
US-20190178235-A1
OR US-20190169971-
A1 OR US-
20190162061-A1 OR
US-20190128080-A1
OR US-20190120024-
A1 OR US-
20190112910-A1 OR
US-20190100989-A1
OR US-20190063309-
A1 OR US-
20190003329-A1 OR
US-20180320483-A1
OR US-20180245428-
A1 OR US-
20180216455-A1 OR
US-20180156210-A1
OR US-20180038216-
A1 OR US-
20180028992-A1 OR
US-20130025706-A1
OR US-20170328179-
A1 OR US-
20170314979-A1 OR
US-20170021318-A1
OR US-20170292513-
A1 OR US-
20170259227-A1 OR
US-20170241221-A1
OR US-20170234250-
A1 OR US-
20170226842-A1 OR
US-20170159570-A1
OR US-20170146189-
A1 OR US-

(US-PGPUB; USPAT)

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

OR

OR

ON

ON

ON

ON

2021/03/23
09:29 PM

2022/11/01
04:56 PM
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20170114625-A1 OR
US-20170051732-A1
OR US-20170036872-
A1 OR US-
20170022807-A1 OR
US-20160348479-A1
OR US-20160341281-
A1 OR US-
20160319650-A1 OR
US-20160312108-A1
OR US-20160290563-
A1 OR US-
20160290114-A1 OR
US-20160281484-A1
OR US-20160265457-
A1 OR US-
20160230525-A1 OR
US-20160230524-A1
OR US-20160221220-
A1 OR US-
20160208595-A1 OR
US-20160186531-A1
OR US-20160160889-
A1 OR US-
20160105022-A1 OR
US-20160102537-A1
OR US-20150330172-
A1 OR US-
20150314225-A1 OR
US-20150300336-A1
OR US-20150225113-
A1 OR US-
20150217672-A1 OR
US-20150211512-A1
OR US-20150176386-
A1 OR US-
20150159911-A1 OR
US-20150136043-A1
OR US-20150114652-
A1 OR US-
20150097504-A1 OR
US-20150083426-A1
OR US-20150075778-
A1 OR US-
20150053426-A1 OR
US-20150027712-A1
OR US-20140379300-
A1 OR US-
20140290768-A1 OR
US-20140277772-A1
OR US-20140255214-
A1 OR US-
20140251623-A1 OR
US-20140246211-A1
OR US-20140219824-
A1 OR US-
20140124162-A1 OR
US-20140095114-A1
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OR US-20140060658-
A1 OR US-
20140054965-A1 OR
US-20140000899-A1
OR US-20130343858-
A1 OR US-
20130341029-A1 OR
US-20130306322-A1
OR US-20130233542-
A1 OR US-
20130175039-A1 OR
US-20130175038-A1
OR US-20130009469-
A1 OR US-
20120247783-A1 OR
US-20120232728-A1
OR US-20120222865-
A1 OR US-
20120205400-A1 OR
US-20120205301-A1
OR US-20120127635-
A1 OR US-
20120085541-A1 OR
US-20120049625-A1
OR US-20120018016-
A1 OR US-
20110272158-A1 OR
US-20110247878-A1
OR US-20110166046-
A1 OR US-
20110085924-A1 OR
US-20110061855-A1
OR US-20110017468-
A1 OR US-
20110005757-A1 OR
US-20100322802-A1
OR US-20100303655-
A1 OR US-
20100293973-A1 OR
US-20100250139-A1
OR US-20100172202-
A1 OR US-
20100146981-A1 OR
US-20100132949-A1
OR US-20100051272-
A1 OR US-
20100045109-A1 OR
US-20100038907-A1
OR US-20100019574-
A1 OR US-
20090308602-A1 OR
US-20090260826-A1
OR US-20090200035-
A1 OR US-
20090188181-A1 OR
US-20090145611-A1
OR US-20090095482-
A1 OR US-
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20090093317-A1 OR
US-20090078410-A1
OR US-20090065299-
A1 OR US-
20090045782-A1 OR
US-20080264649-A1
OR US-20080217024-
A1 OR US-
20080208478-A1 OR
US-20080137266-A1
OR US-20080112802-
A1 OR US-
20080041596-A1 OR
US-20080017369-A1
OR US-20070278140-
A1 OR US-
20070226089-A1 OR
US-20070201305-A1
OR US-20070187163-
A1 OR US-
20070131410-A1 OR
US-20060052903-A1
OR US-20050274508-
A1 OR US-
20050116541-A1 OR
US-20050061548-A1
OR US-20040167738-
A1 OR US-
20040102109-A1 OR
US-20040040746-A1
OR US-20040000077-
A1 OR US-
20020169523-A1 OR
US-20030056514-A1
OR US-20030138327-
A1 OR US-
20200232454-A1 OR
US-20190119096-A1
OR US-20170226838-
A1 OR US-
20130299167-A1 OR
US-20130180722-A1
OR US-20110052423-
A1 OR US-
20030079875-A1 OR
US-20190010793-A1
OR US-20180343125-
A1 OR US-
20180291713-A1 OR
US-20180266412-A1
OR US-20180238147-
A1 OR US-
20180045331-A1 OR
US-20170175516-A1
OR US-20170130743-
A1 OR US-
20170096885-A1 OR
US-20160258267-A1
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OR US-20140238683-
A1 OR US-
20130317750-A1 OR
US-20200088152-A1
OR US-20200047141-
A1 OR US-
20170138171-A1 OR
US-20170074076-A1
OR US-20170043280-
A1 OR US-
20160273456-A1 OR
US-20130255271-A1
OR US-20130189629-
A1 OR US-
20120152716-A1 OR
US-20080095644-A1
OR US-20170302218-
A1 OR US-
20140174691-A1 OR
US-20030000759-A1
OR US-20190249527-
A1 OR US-
20190154020-A1 OR
US-20180312738-A1
OR US-20180298731-
A1 OR US-
20180284817-A1 OR
US-20180266217-A1
OR US-20180259080-
A1 OR US-
20180181830-A1 OR
US-20180090914-A1
OR US-20170370639-
A1 OR US-
20170212535-A1 OR
US-20170082033-A1
OR US-20160326853-
A1 OR US-
20130284455-A1 OR
US-20110110793-A1
OR US-20080277120-
A1).did. AND
PGPB.dbnm.) OR ((US-
10669804-B2 OR US-
3055682-A OR US-
9513055-B1 OR US-
9061223-B2 OR US-
8091928-B2 OR US-
6719900-B2 OR US-
5433243-A OR US-
5230366-A OR US-
2610741-A OR US-
5472049-A OR US-
10260327-B2 OR US-
10246984-B2 OR US-
10378326-B2 OR US-
9915128-B2 OR US-
10280724-B2 OR US-
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9103193-B2 OR US-
9995218-B2 OR US-
9970278-B2 OR US-
9893500-B2 OR US-
9745840-B2 OR US-
9650879-B2 OR US-
10020711-B2 OR US
9534473-B2 OR US-
9840901-B2 OR US-
9140110-B2 OR US-
10119381-B2 OR US
10407990-B2 OR US
10232332-B2 OR US
9650871-B2 OR US-
10393108-B2 OR US
10254732-B2 OR US
9410410-B2 OR US-
10036238-B2 OR US
9587649-B2 OR US-
10008880-B2 OR US
10227854-B2 OR US
8997904-B2 OR US-
9963961-B2 OR US-
8789601-B2 OR US-
9738461-B2 OR US-
8534235-B2 OR US-
8154419-B2 OR US-
7845413-B2 OR US-
1656861-A OR US-
1671436-A OR US-
2183364-A OR US-
2220622-A OR US-
2248051-A OR US-
2407796-A OR US-
2416848-A OR US-
2753940-A OR US-
3061039-A OR US-
3066503-A OR US-
3302069-A OR US-
3334495-A OR US-
3722595-A OR US-
3764233-A OR US-
3773140-A OR US-
3837179-A OR US-
3849662-A OR US-
3881551-A OR US-
4037431-A OR US-
4100822-A OR US-
4151575-A OR US-
4226299-A OR US-
4265266-A OR US-
4432064-A OR US-
4442665-A OR US-
4456092-A OR US-
4506982-A OR US-
4512387-A OR US-
4529887-A OR US-
4538916-A OR US-
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4676063-A OR US-
4759674-A OR US-
4793386-A OR US-
4845981-A OR US-
4922463-A OR US-
5006044-A OR US-
5025861-A OR US-
5050673-A OR US-
5130628-A OR US-
5131472-A OR US-
5172009-A OR US-
5189388-A OR US-
5366324-A OR US-
5422550-A OR US-
5548093-A OR US-
5590976-A OR US-
5655361-A OR US-
5736838-A OR US-
5755096-A OR US-
5790972-A OR US-
5865247-A OR US-
5879137-A OR US-
5894888-A OR US-
5907970-A OR US-
6138764-A OR US-
6142878-A OR US-
6164910-A OR US-
6202702-B1 OR US-
6208098-B1 OR US-
6254462-B1 OR US-
6271637-B1 OR US-
6273193-B1 OR US-
6315523-B1 OR US-
6477852-B2 OR US-
6484490-B1 OR US-
6491098-B1 OR US-
6529135-B1 OR US-
6776227-B2 OR US-
6802690-B2 OR US-
6808303-B2 OR US-
6931310-B2 OR US-
6936947-B1 OR US-
7082993-B2 OR US-
7104233-B2 OR US-
7170262-B2 OR US-
7173399-B2 OR US-
7308933-B1 OR US-
7312593-B1 OR US-
7336514-B2 OR US-
7445041-B2 OR US-
7494263-B2 OR US-
7500642-B2 OR US-
7525264-B2 OR US-
7563076-B2 OR US-
7581379-B2 OR US-
7675189-B2 OR US-
7683499-B2 OR US-
7717193-B2 OR US-
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7755310-B2 OR US-
7807048-B2 OR US-
7835140-B2 OR US-
7894757-B2 OR US-
7977824-B2 OR US-
7984757-B1 OR US-
8037936-B2 OR US-
8054084-B2 OR US-
8083504-B2 OR US-
7926562-B2 OR US-
8096891-B2 OR US-
8139383-B2 OR US-
8146665-B2 OR US-
8232892-B2 OR US-
8261528-B2 OR US-
8272439-B2 OR US-
8310272-B2 OR US-
8354817-B2 OR US-
8474521-B2 OR US-
8573303-B2 OR US-
8596056-B2 OR US-
8616005-B1 OR US-
8616274-B2 OR US-
8646521-B2 OR US-
8692408-B2 OR US-
8727068-B2 OR US-
8760657-B2 OR US-
8774972-B2 OR US-
8800652-B2 OR US-
8807960-B2 OR US-
8838341-B2 OR US-
8851860-B1 OR US-
8857506-B2 OR US-
8899940-B2 OR US-
8905056-B2 OR US-
8905138-B2 OR US-
9018881-B2 OR US-
9051822-B2 OR US-
9067182-B2 OR US-
9119326-B2 OR US-
9160168-B2 OR US-
9322239-B2 OR US-
9450385-B2 OR US-
9611728-B2 OR US-
9728354-B2 OR US-
9863228-B2 OR US-
9932799-B2 OR US-
9976351-B2 OR US-
10287873-B2 OR US
10309205-B2 OR US
10371012-B2 OR US
10436026-B2 OR US
10302079-B2 OR US
10337308-B2 OR US
10415332-B2 OR US
9909398-B2 OR US-
9499335-B2 OR US-
9340353-B2 OR US-
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9324049-B2 OR US-
9260253-B2 OR US-
5004400-A OR US-
10711576-B2 OR US-
10695950-B2 OR US
10669471-B2 OR US-
10627003-B2 OR US-
10184465-B2 OR US
9739546-B2 OR US-
9706185-B2 OR US-
9482086-B2 OR US-
9051923-B2 OR US-
8795525-B2 OR US-
8763387-B2 OR US-
8506267-B2 OR US-
6765304-B2 OR US-
6626646-B2 OR US-
5517822-A OR US-
6560131-B1 OR US-
10740730-B2 OR US
10408031-B2 OR US-
10408030-B2 OR US-
10221639-B2 OR US
9506333-B2 OR US-
9062545-B2 OR US-
6985750-B1 OR US-
5439066-A OR US-
3878884-A).did. AND
USPT.dbnm.) OR ((US-
20170218727-A1).did.
AND DWPI.dbnm.)

L91 0 F16L33/2076.cpc. AND |(US-PGPUB; USPAT; |OR ON ON 2022/11/01
F16L13/141.cpc. AND |USOCR; FIT (AU, AP, 05:57 PM
F16L25/14.cpc. AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L92 11 (F16L13/141 .cpc. (US-PGPUB; USPAT; |OR ON ON 2022/11/01
F16L33/2076.cpc.) USOCR; FIT (AU, AP, 05:58 PM
AND F16L25/14.cpc. AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L93 2 (F16L13/141 .cpc. (US-PGPUB; USPAT; |OR ON ON 2022/11/01
F16L33/2076.cpc. USOCR; FIT (AU, AP, 05:59 PM
F16L25/14.cpc.) AND |AT, CA, CH, CN, DD,
hydraulic$4 ADJ DE, EA, EP, ES, FR,
fractur$3 GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L94 170 (F16L13/141 .cpc. (US-PGPUB; USPAT; |OR ON ON 2022/11/02
F16L33/2076.cpc. USOCR; FIT (AU, AP, 11:31 AM
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F16L25/14.cpc.) AND
fractur$3

(F16L13/141.cpc.
F16L33/2076.cpc.
F16L25/14.cpc.) AND
fractur$3 AND pump$4

((US-20170145918-A1
OR US-20080264625-
A1 OR US-
20130284278-A1 OR
US-20060065319-A1
OR US-20190316447-
A1 OR US-
20190292866-A1 OR
US-20190245348-A1
OR US-20190211661-
A1 OR US-
20190203567-A1 OR
US-20190178235-A1
OR US-20190169971-
A1 OR US-
20190162061-A1 OR
US-20190128080-A1
OR US-20190120024-
A1 OR US-
20190112910-A1 OR
US-20190100989-A1
OR US-20190063309-
A1 OR US-
20190003329-A1 OR
US-20180320483-A1
OR US-20180245428-
A1 OR US-
20180216455-A1 OR
US-20180156210-A1
OR US-20180038216-
A1 OR US-
20180028992-A1 OR
US-20130025706-A1
OR US-20170328179-
A1 OR US-
20170314979-A1 OR
US-20170021318-A1
OR US-20170292513-
A1 OR US-
20170259227-A1 OR
US-20170241221-A1
OR US-20170234250-
A1 OR US-

AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

OR

OR

ON

ON

ON

ON

2022/11/02
11:32 AM

2022/11/02
11:42 AM

L95 27
L96 417
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20170226842-A1 OR
US-20170159570-A1
OR US-20170146189-
A1 OR US-
20170114625-A1 OR
US-20170051732-A1
OR US-20170036872-
A1 OR US-
20170022807-A1 OR
US-20160348479-A1
OR US-20160341281-
A1 OR US-
20160319650-A1 OR
US-20160312108-A1
OR US-20160290563-
A1 OR US-
20160290114-A1 OR
US-20160281484-A1
OR US-20160265457-
A1 OR US-
20160230525-A1 OR
US-20160230524-A1
OR US-20160221220-
A1 OR US-
20160208595-A1 OR
US-20160186531-A1
OR US-20160160889-
A1 OR US-
20160105022-A1 OR
US-20160102537-A1
OR US-20150330172-
A1 OR US-
20150314225-A1 OR
US-20150300336-A1
OR US-20150225113-
A1 OR US-
20150217672-A1 OR
US-20150211512-A1
OR US-20150176386-
A1 OR US-
20150159911-A1 OR
US-20150136043-A1
OR US-20150114652-
A1 OR US-
20150097504-A1 OR
US-20150083426-A1
OR US-20150075778-
A1 OR US-
20150053426-A1 OR
US-20150027712-A1
OR US-20140379300-
A1 OR US-
20140290768-A1 OR
US-20140277772-A1
OR US-20140255214-
A1 OR US-
20140251623-A1 OR
US-20140246211-A1
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OR US-20140219824-
A1 OR US-
20140124162-A1 OR
US-20140095114-A1
OR US-20140060658-
A1 OR US-
20140054965-A1 OR
US-20140000899-A1
OR US-20130343858-
A1 OR US-
20130341029-A1 OR
US-20130306322-A1
OR US-20130233542-
A1 OR US-
20130175039-A1 OR
US-20130175038-A1
OR US-20130009469-
A1 OR US-
20120247783-A1 OR
US-20120232728-A1
OR US-20120222865-
A1 OR US-
20120205400-A1 OR
US-20120205301-A1
OR US-20120127635-
A1 OR US-
20120085541-A1 OR
US-20120049625-A1
OR US-20120018016-
A1 OR US-
20110272158-A1 OR
US-20110247878-A1
OR US-20110166046-
A1 OR US-
20110085924-A1 OR
US-20110061855-A1
OR US-20110017468-
A1 OR US-
20110005757-A1 OR
US-20100322802-A1
OR US-20100303655-
A1 OR US-
20100293973-A1 OR
US-20100250139-A1
OR US-20100172202-
A1 OR US-
20100146981-A1 OR
US-20100132949-A1
OR US-20100051272-
A1 OR US-
20100045109-A1 OR
US-20100038907-A1
OR US-20100019574-
A1 OR US-
20090308602-A1 OR
US-20090260826-A1
OR US-20090200035-
A1 OR US-
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20090188181-A1 OR
US-20090145611-A1
OR US-20090095482-
A1 OR US-
20090093317-A1 OR
US-20090078410-A1
OR US-20090065299-
A1 OR US-
20090045782-A1 OR
US-20080264649-A1
OR US-20080217024-
A1 OR US-
20080208478-A1 OR
US-20080137266-A1
OR US-20080112802-
A1 OR US-
20080041596-A1 OR
US-20080017369-A1
OR US-20070278140-
A1 OR US-
20070226089-A1 OR
US-20070201305-A1
OR US-20070187163-
A1 OR US-
20070131410-A1 OR
US-20060052903-A1
OR US-20050274508-
A1 OR US-
20050116541-A1 OR
US-20050061548-A1
OR US-20040167738-
A1 OR US-
20040102109-A1 OR
US-20040040746-A1
OR US-20040000077-
A1 OR US-
20020169523-A1 OR
US-20030056514-A1
OR US-20030138327-
A1 OR US-
20200232454-A1 OR
US-20190119096-A1
OR US-20170226838-
A1 OR US-
20130299167-A1 OR
US-20130180722-A1
OR US-20110052423-
A1 OR US-
20030079875-A1 OR
US-20190010793-A1
OR US-20180343125-
A1 OR US-
20180291713-A1 OR
US-20180266412-A1
OR US-20180238147-
A1 OR US-
20180045331-A1 OR
US-20170175516-A1
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OR US-20170130743-
A1 OR US-
20170096885-A1 OR
US-20160258267-A1
OR US-20140238683-
A1 OR US-
20130317750-A1 OR
US-20200088152-A1
OR US-20200047141-
A1 OR US-
20170138171-A1 OR
US-20170074076-A1
OR US-20170043280-
A1 OR US-
20160273456-A1 OR
US-20130255271-A1
OR US-20130189629-
A1 OR US-
20120152716-A1 OR
US-20080095644-A1
OR US-20170302218-
A1 OR US-
20140174691-A1 OR
US-20030000759-A1
OR US-20190249527-
A1 OR US-
20190154020-A1 OR
US-20180312738-A1
OR US-20180298731-
A1 OR US-
20180284817-A1 OR
US-20180266217-A1
OR US-20180259080-
A1 OR US-
20180181830-A1 OR
US-20180090914-A1
OR US-20170370639-
A1 OR US-
20170212535-A1 OR
US-20170082033-A1
OR US-20160326853-
A1 OR US-
20130284455-A1 OR
US-20110110793-A1
OR US-20080277120-
A1).did. AND
PGPB.dbnm.) OR ((US-
10669804-B2 OR US-
3055682-A OR US-
9513055-B1 OR US-
9061223-B2 OR US-
8091928-B2 OR US-
6719900-B2 OR US-
5433243-A OR US-
5230366-A OR US-
2610741-A OR US-
5472049-A OR US-
11009162-B1 OR US-
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11090709-B1 OR US-
10260327-B2 OR US-
10246984-B2 OR US-
10378326-B2 OR US-
9915128-B2 OR US-
10280724-B2 OR US-
9103193-B2 OR US-
9995218-B2 OR US-
9970278-B2 OR US-
9893500-B2 OR US-
9745840-B2 OR US-
9650879-B2 OR US-
10020711-B2 OR US-
9534473-B2 OR US-
9840901-B2 OR US-
9140110-B2 OR US-
10119381-B2 OR US
10407990-B2 OR US-
10232332-B2 OR US-
9650871-B2 OR US-
10393108-B2 OR US-
10254732-B2 OR US-
9410410-B2 OR US-
10036238-B2 OR US-
9587649-B2 OR US-
10008880-B2 OR US
10227854-B2 OR US-
8997904-B2 OR US-
9963961-B2 OR US-
8789601-B2 OR US-
9738461-B2 OR US-
8534235-B2 OR US-
8154419-B2 OR US-
7845413-B2 OR US-
1656861-A OR US-
1671436-A OR US-
2183364-A OR US-
2220622-A OR US-
2248051-A OR US-
2407796-A OR US-
2416848-A OR US-
2753940-A OR US-
3061039-A OR US-
3066503-A OR US-
3302069-A OR US-
3334495-A OR US-
3722595-A OR US-
3764233-A OR US-
3773140-A OR US-
3837179-A OR US-
3849662-A OR US-
3881551-A OR US-
4037431-A OR US-
4100822-A OR US-
4151575-A OR US-
4226299-A OR US-
4265266-A OR US-
4432064-A OR US-
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4442665-A OR US-
4456092-A OR US-
4506982-A OR US-
4512387-A OR US-
4529887-A OR US-
4538916-A OR US-
4676063-A OR US-
4759674-A OR US-
4793386-A OR US-
4845981-A OR US-
4922463-A OR US-
5006044-A OR US-
5025861-A OR US-
5050673-A OR US-
5130628-A OR US-
5131472-A OR US-
5172009-A OR US-
5189388-A OR US-
5366324-A OR US-
5422550-A OR US-
5548093-A OR US-
5590976-A OR US-
5655361-A OR US-
5736838-A OR US-
5755096-A OR US-
5790972-A OR US-
5865247-A OR US-
5879137-A OR US-
5894888-A OR US-
5907970-A OR US-
6138764-A OR US-
6142878-A OR US-
6164910-A OR US-
6202702-B1 OR US-
6208098-B1 OR US-
6254462-B1 OR US-
6271637-B1 OR US-
6273193-B1 OR US-
6315523-B1 OR US-
6477852-B2 OR US-
6484490-B1 OR US-
6491098-B1 OR US-
6529135-B1 OR US-
6776227-B2 OR US-
6802690-B2 OR US-
6808303-B2 OR US-
6931310-B2 OR US-
6936947-B1 OR US-
7082993-B2 OR US-
7104233-B2 OR US-
7170262-B2 OR US-
7173399-B2 OR US-
7308933-B1 OR US-
7312593-B1 OR US-
7336514-B2 OR US-
7445041-B2 OR US-
7494263-B2 OR US-
7500642-B2 OR US-
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7525264-B2 OR US-
7563076-B2 OR US-
7581379-B2 OR US-
7675189-B2 OR US-
7683499-B2 OR US-
7717193-B2 OR US-
7755310-B2 OR US-
7807048-B2 OR US-
7835140-B2 OR US-
7894757-B2 OR US-
7977824-B2 OR US-
7984757-B1 OR US-
8037936-B2 OR US-
8054084-B2 OR US-
8083504-B2 OR US-
7926562-B2 OR US-
8096891-B2 OR US-
8139383-B2 OR US-
8146665-B2 OR US-
8232892-B2 OR US-
8261528-B2 OR US-
8272439-B2 OR US-
8310272-B2 OR US-
8354817-B2 OR US-
8474521-B2 OR US-
8573303-B2 OR US-
8596056-B2 OR US-
8616005-B1 OR US-
8616274-B2 OR US-
8646521-B2 OR US-
8692408-B2 OR US-
8727068-B2 OR US-
8760657-B2 OR US-
8774972-B2 OR US-
8800652-B2 OR US-
8807960-B2 OR US-
8838341-B2 OR US-
8851860-B1 OR US-
8857506-B2 OR US-
8899940-B2 OR US-
8905056-B2 OR US-
8905138-B2 OR US-
9018881-B2 OR US-
9051822-B2 OR US-
9067182-B2 OR US-
9119326-B2 OR US-
9160168-B2 OR US-
9322239-B2 OR US-
9450385-B2 OR US-
9611728-B2 OR US-
9728354-B2 OR US-
9863228-B2 OR US-
9932799-B2 OR US-
9976351-B2 OR US-
10287873-B2 OR US-
10309205-B2 OR US-
10371012-B2 OR US-
10436026-B2 OR US-
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10302079-B2 OR US-
10337308-B2 OR US-
10415332-B2 OR US-
9909398-B2 OR US-
9499335-B2 OR US-
9340353-B2 OR US-
9324049-B2 OR US-
9260253-B2 OR US-
5004400-A OR US-
10711576-B2 OR US-
10695950-B2 OR US
10669471-B2 OR US-
10627003-B2 OR US-
10184465-B2 OR US
9739546-B2 OR US-
9706185-B2 OR US-
9482086-B2 OR US-
9051923-B2 OR US-
8795525-B2 OR US-
8763387-B2 OR US-
8506267-B2 OR US-
6765304-B2 OR US-
6626646-B2 OR US-
5517822-A OR US-
6560131-B1 OR US-
10740730-B2 OR US
10408031-B2 OR US-
10408030-B2 OR US-
10221639-B2 OR US
9506333-B2 OR US-
9062545-B2 OR US-
6985750-B1 OR US-
5439066-A OR US-
3878884-A).did. AND
USPT.dbnm.) OR ((US-
20170218727-A1).did.
AND DWPI.dbnm.)

L97 2 (F16L13/141.cpc. (US-PGPUB; USPAT; |OR ON ON 2022/11/02
F16L33/2076.cpc. USOCR; FIT (AU, AP, 11:43 AM
F16L25/14.cpc.) AND |AT, CA, CH, CN, DD,
L96 DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L98 41 (Artificial Intelligence) (US-PGPUB; USPAT; |OR ON ON 2022/11/02
Similar to: USOCR; FIT (AP, AT, 12:12 PM
17/321,936 with 0 CPC (AU, CA, CH, CN, DD,
Selections and 0 Text |DE, EA, EP, ES, FR,
Selections GB, JP, KR, OA, RU,
Text: SU, WO))
(US-20220107039-A1
OR US-11009162-B1
OR AR-120897-A1 OR
US-10598258-B2 OR
US-20220018232-A1
OR US-10914155-B2
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OR CA-3115650-A1 OR
US-20200109616-A1
OR WO-2020081313-
A1 OR US-
20210396222-A1 OR
CA-3114499-A1 OR
US-20210396119-A1
OR US-20210396223-
A1 OR US-11208878-
B2 OR US-
20210156240-A1 OR
US-20210041009-A1
OR US-20210079902-
A1 OR WO-
2020076902-A1 OR
US-20200109617-A1
OR CA-3115669-A1 OR
US-20200197883-A1
OR US-11009023-B2
OR US-20200325893-
A1 OR US-11255173-
B2 OR US-
20210140295-A1 OR
US-20220056794-A1
OR US-11415125-B2
OR CA-3114005-A1 OR
US-11428218-B2 OR
WO-2019113147-A1
OR US-20190249754-
A1 OR CA-3139970-A1
OR US-20220290549-
A1 OR US-10815978-
B2 OR US-
20190154020-A1 OR
WO-2020231483-A1
OR AR-118923-A1 OR
CA-3081681-C OR US-
20200362681-A1 OR
US-20210108631-A1
OR US-20210301815-
A1 OR CA-3084596-A1
OR EP-2440784-B1 OR
US-20210396121-A1
OR WO-2021262668-
A1 OR AU-
2017210621-B2 OR
AU-2017210621-B9 OR
CA-2765155-C OR
WO-2021067410-A1
OR AU-2017210621-
A1).did.

L99 417 ((US-20170145918-A1 | (US-PGPUB; USPAT; [OR ON ON 2022/11/02
OR US-20080264625- [USOCR; FIT (AP, AT, 12:23 PM
A1 OR US- AU, CA, CH, CN, DD,
20130284278-A1 OR DE, EA, EP, ES, FR,
US-20060065319-A1 GB, JP, KR, OA, RU,
OR US-20190316447- [SU, WO); FPRS; EPO;
A1 OR US- JPO; DERWENT;

11/02/2022 05:26:22 PM LIBERTY EXHIBIT 1UBage 50t 82 1

Workspace: 17/321,936 - SYSTEM AND METHOD FOR INTEGRATED FLOW SUPPLY LINE

AL




20190292866-A1 OR  |IBM_TDB)
US-20190245348-A1
OR US-20190211661-
A1 OR US-
20190203567-A1 OR
US-20190178235-A1
OR US-20190169971-
A1 OR US-
20190162061-A1 OR
US-20190128080-A1
OR US-20190120024-
A1 OR US-
20190112910-A1 OR
US-20190100989-A1
OR US-20190063309-
A1 OR US-
20190003329-A1 OR
US-20180320483-A1
OR US-20180245428-
A1 OR US-
20180216455-A1 OR
US-20180156210-A1
OR US-20180038216-
A1 OR US-
20180028992-A1 OR
US-20130025706-A1
OR US-20170328179-
A1 OR US-
20170314979-A1 OR
US-20170021318-A1
OR US-20170292513-
A1 OR US-
20170259227-A1 OR
US-20170241221-A1
OR US-20170234250-
A1 OR US-
20170226842-A1 OR
US-20170159570-A1
OR US-20170146189-
A1 OR US-
20170114625-A1 OR
US-20170051732-A1
OR US-20170036872-
A1 OR US-
20170022807-A1 OR
US-20160348479-A1
OR US-20160341281-
A1 OR US-
20160319650-A1 OR
US-20160312108-A1
OR US-20160290563-
A1 OR US-
20160290114-A1 OR
US-20160281484-A1
OR US-20160265457-
A1 OR US-
20160230525-A1 OR
US-20160230524-A1
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OR US-20160221220-
A1 OR US-
20160208595-A1 OR
US-20160186531-A1
OR US-20160160889-
A1 OR US-
20160105022-A1 OR
US-20160102537-A1
OR US-20150330172-
A1 OR US-
20150314225-A1 OR
US-20150300336-A1
OR US-20150225113-
A1 OR US-
20150217672-A1 OR
US-20150211512-A1
OR US-20150176386-
A1 OR US-
20150159911-A1 OR
US-20150136043-A1
OR US-20150114652-
A1 OR US-
20150097504-A1 OR
US-20150083426-A1
OR US-20150075778-
A1 OR US-
20150053426-A1 OR
US-20150027712-A1
OR US-20140379300-
A1 OR US-
20140290768-A1 OR
US-20140277772-A1
OR US-20140255214-
A1 OR US-
20140251623-A1 OR
US-20140246211-A1
OR US-20140219824-
A1 OR US-
20140124162-A1 OR
US-20140095114-A1
OR US-20140060658-
A1 OR US-
20140054965-A1 OR
US-20140000899-A1
OR US-20130343858-
A1 OR US-
20130341029-A1 OR
US-20130306322-A1
OR US-20130233542-
A1 OR US-
20130175039-A1 OR
US-20130175038-A1
OR US-20130009469-
A1 OR US-
20120247783-A1 OR
US-20120232728-A1
OR US-20120222865-
A1 OR US-
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20120205400-A1 OR
US-20120205301-A1
OR US-20120127635-
A1 OR US-
20120085541-A1 OR
US-20120049625-A1
OR US-20120018016-
A1 OR US-
20110272158-A1 OR
US-20110247878-A1
OR US-20110166046-
A1 OR US-
20110085924-A1 OR
US-20110061855-A1
OR US-20110017468-
A1 OR US-
20110005757-A1 OR
US-20100322802-A1
OR US-20100303655-
A1 OR US-
20100293973-A1 OR
US-20100250139-A1
OR US-20100172202-
A1 OR US-
20100146981-A1 OR
US-20100132949-A1
OR US-20100051272-
A1 OR US-
20100045109-A1 OR
US-20100038907-A1
OR US-20100019574-
A1 OR US-
20090308602-A1 OR
US-20090260826-A1
OR US-20090200035-
A1 OR US-
20090188181-A1 OR
US-20090145611-A1
OR US-20090095482-
A1 OR US-
20090093317-A1 OR
US-20090078410-A1
OR US-20090065299-
A1 OR US-
20090045782-A1 OR
US-20080264649-A1
OR US-20080217024-
A1 OR US-
20080208478-A1 OR
US-20080137266-A1
OR US-20080112802-
A1 OR US-
20080041596-A1 OR
US-20080017369-A1
OR US-20070278140-
A1 OR US-
20070226089-A1 OR
US-20070201305-A1
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OR US-20070187163-
A1 OR US-
20070131410-A1 OR
US-20060052903-A1
OR US-20050274508-
A1 OR US-
20050116541-A1 OR
US-20050061548-A1
OR US-20040167738-
A1 OR US-
20040102109-A1 OR
US-20040040746-A1
OR US-20040000077-
A1 OR US-
20020169523-A1 OR
US-20030056514-A1
OR US-20030138327-
A1 OR US-
20200232454-A1 OR
US-20190119096-A1
OR US-20170226838-
A1 OR US-
20130299167-A1 OR
US-20130180722-A1
OR US-20110052423-
A1 OR US-
20030079875-A1 OR
US-20190010793-A1
OR US-20180343125-
A1 OR US-
20180291713-A1 OR
US-20180266412-A1
OR US-20180238147-
A1 OR US-
20180045331-A1 OR
US-20170175516-A1
OR US-20170130743-
A1 OR US-
20170096885-A1 OR
US-20160258267-A1
OR US-20140238683-
A1 OR US-
20130317750-A1 OR
US-20200088152-A1
OR US-20200047141-
A1 OR US-
20170138171-A1 OR
US-20170074076-A1
OR US-20170043280-
A1 OR US-
20160273456-A1 OR
US-20130255271-A1
OR US-20130189629-
A1 OR US-
20120152716-A1 OR
US-20080095644-A1
OR US-20170302218-
A1 OR US-
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20140174691-A1 OR
US-20030000759-A1
OR US-20190249527-
A1 OR US-
20190154020-A1 OR
US-20180312738-A1
OR US-20180298731-
A1 OR US-
20180284817-A1 OR
US-20180266217-A1
OR US-20180259080-
A1 OR US-
20180181830-A1 OR
US-20180090914-A1
OR US-20170370639-
A1 OR US-
20170212535-A1 OR
US-20170082033-A1
OR US-20160326853-
A1 OR US-
20130284455-A1 OR
US-20110110793-A1
OR US-20080277120-
A1).did. AND

PGPB.dbnm.) OR ((US-

10669804-B2 OR US-
3055682-A OR US-
9513055-B1 OR US-
9061223-B2 OR US-
8091928-B2 OR US-
6719900-B2 OR US-
5433243-A OR US-
5230366-A OR US-
2610741-A OR US-
5472049-A OR US-
11009162-B1 OR US-
11090709-B1 OR US-
10260327-B2 OR US
10246984-B2 OR US-
10378326-B2 OR US-
9915128-B2 OR US-
10280724-B2 OR US-
9103193-B2 OR US-
9995218-B2 OR US-
9970278-B2 OR US-
9893500-B2 OR US-
9745840-B2 OR US-
9650879-B2 OR US-
10020711-B2 OR US-
9534473-B2 OR US-
9840901-B2 OR US-
9140110-B2 OR US-
10119381-B2 OR US-
10407990-B2 OR US-
10232332-B2 OR US-
9650871-B2 OR US-
10393108-B2 OR US-
10254732-B2 OR US-
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9410410-B2 OR US-
10036238-B2 OR US-
9587649-B2 OR US-
10008880-B2 OR US-
10227854-B2 OR US-
8997904-B2 OR US-
9963961-B2 OR US-
8789601-B2 OR US-
9738461-B2 OR US-
8534235-B2 OR US-
8154419-B2 OR US-
7845413-B2 OR US-
1656861-A OR US-
1671436-A OR US-
2183364-A OR US-
2220622-A OR US-
2248051-A OR US-
2407796-A OR US-
2416848-A OR US-
2753940-A OR US-
3061039-A OR US-
3066503-A OR US-
3302069-A OR US-
3334495-A OR US-
3722595-A OR US-
3764233-A OR US-
3773140-A OR US-
3837179-A OR US-
3849662-A OR US-
3881551-A OR US-
4037431-A OR US-
4100822-A OR US-
4151575-A OR US-
4226299-A OR US-
4265266-A OR US-
4432064-A OR US-
4442665-A OR US-
4456092-A OR US-
4506982-A OR US-
4512387-A OR US-
4529887-A OR US-
4538916-A OR US-
4676063-A OR US-
4759674-A OR US-
4793386-A OR US-
4845981-A OR US-
4922463-A OR US-
5006044-A OR US-
5025861-A OR US-
5050673-A OR US-
5130628-A OR US-
5131472-A OR US-
5172009-A OR US-
5189388-A OR US-
5366324-A OR US-
5422550-A OR US-
5548093-A OR US-
5590976-A OR US-
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5655361-A OR US-

5736838-A OR US-

5755096-A OR US-

5790972-A OR US-

5865247-A OR US-

5879137-A OR US-

5894888-A OR US-

5907970-A OR US-

6138764-A OR US-

6142878-A OR US-

6164910-A OR US-

6202702-B1 OR US-
6208098-B1 OR US-
6254462-B1 OR US-
6271637-B1 OR US-
6273193-B1 OR US-
6315523-B1 OR US-
6477852-B2 OR US-
6484490-B1 OR US-
6491098-B1 OR US-
6529135-B1 OR US-
6776227-B2 OR US-
6802690-B2 OR US-
6808303-B2 OR US-
6931310-B2 OR US-
6936947-B1 OR US-
7082993-B2 OR US-
7104233-B2 OR US-
7170262-B2 OR US-
7173399-B2 OR US-
7308933-B1 OR US-
7312593-B1 OR US-
7336514-B2 OR US-
7445041-B2 OR US-
7494263-B2 OR US-
7500642-B2 OR US-
7525264-B2 OR US-
7563076-B2 OR US-
7581379-B2 OR US-
7675189-B2 OR US-
7683499-B2 OR US-
7717193-B2 OR US-
7755310-B2 OR US-
7807048-B2 OR US-
7835140-B2 OR US-
7894757-B2 OR US-
7977824-B2 OR US-
7984757-B1 OR US-
8037936-B2 OR US-
8054084-B2 OR US-
8083504-B2 OR US-
7926562-B2 OR US-
8096891-B2 OR US-
8139383-B2 OR US-
8146665-B2 OR US-
8232892-B2 OR US-
8261528-B2 OR US-
8272439-B2 OR US-
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8310272-B2 OR US-
8354817-B2 OR US-
8474521-B2 OR US-
8573303-B2 OR US-
8596056-B2 OR US-
8616005-B1 OR US-
8616274-B2 OR US-
8646521-B2 OR US-
8692408-B2 OR US-
8727068-B2 OR US-
8760657-B2 OR US-
8774972-B2 OR US-
8800652-B2 OR US-
8807960-B2 OR US-
8838341-B2 OR US-
8851860-B1 OR US-
8857506-B2 OR US-
8899940-B2 OR US-
8905056-B2 OR US-
8905138-B2 OR US-
9018881-B2 OR US-
9051822-B2 OR US-
9067182-B2 OR US-
9119326-B2 OR US-
9160168-B2 OR US-
9322239-B2 OR US-
9450385-B2 OR US-
9611728-B2 OR US-
9728354-B2 OR US-
9863228-B2 OR US-
9932799-B2 OR US-
9976351-B2 OR US-
10287873-B2 OR US
10309205-B2 OR US
10371012-B2 OR US
10436026-B2 OR US
10302079-B2 OR US
10337308-B2 OR US
10415332-B2 OR US
9909398-B2 OR US-
9499335-B2 OR US-
9340353-B2 OR US-
9324049-B2 OR US-
9260253-B2 OR US-
5004400-A OR US-

10711576-B2 OR US
10695950-B2 OR US
10669471-B2 OR US
10627003-B2 OR US
10184465-B2 OR US
9739546-B2 OR US-
9706185-B2 OR US-
9482086-B2 OR US-
9051923-B2 OR US-
8795525-B2 OR US-
8763387-B2 OR US-
8506267-B2 OR US-
6765304-B2 OR US-
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6626646-B2 OR US-
5517822-A OR US-
6560131-B1 OR US-
10740730-B2 OR US-
10408031-B2 OR US-
10408030-B2 OR US-
10221639-B2 OR US-
9506333-B2 OR US-
9062545-B2 OR US-
6985750-B1 OR US-
5439066-A OR US-
3878884-A).did. AND
USPT.dbnm.) OR ((US-
20170218727-A1).did.
AND DWPL.dbnm.)
L100 7 ((US-9840901-B2 OR  |(USPAT; DERWENT; |OR ON ON 2022/11/02
US-9061223-B2 OR US-PGPUB) 12:23 PM
US-8474521-B2 OR
US-5472049-A OR US-
10669804-B2).did. AND
USPT.dbnm.) OR ((US-
20170218727-A1).did.
AND DWPl.dbnm.) OR
((US-20130284278-
A1).did. AND
PGPB.dbnm.)
L101 412 (F16L13/141 .cpc. (US-PGPUB; USPAT; |OR ON ON 2022/11/02
F16L33/2076.cpc. USOCR; FIT (AP, AT, 12:26 PM
F16L25/14.cpc.) AND |AU, CA, CH, CN, DD,
hose WITH fitting$4 DE, EA, EP, ES, FR,
AND fitting$4 WITH GB, JP, KR, OA, RU,
diameter SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L102 98 (F16L13/141 .cpc. (US-PGPUB; USPAT; |OR ON ON 2022/11/02
F16L33/2076.cpc. USOCR; FIT (AP, AT, 12:26 PM
F16L25/14.cpc.) AND |AU, CA, CH, CN, DD,
hose WITH fitting$4 DE, EA, EP, ES, FR,
AND fitting$4 WITH GB, JP, KR, OA, RU,
diameter AND SU, WO); FPRS; EPO;
different$4 WITH JPO; DERWENT;
diameter$4 IBM_TDB)
L103 0 (F16L13/141 .cpc. (US-PGPUB; USPAT; |OR ON ON 2022/11/02
F16L33/2076.cpc. USOCR; FIT (AP, AT, 12:27 PM
F16L25/14.cpc.) AND |AU, CA, CH, CN, DD,
hose WITH fitting$4 DE, EA, EP, ES, FR,
AND fitting$4 WITH GB, JP, KR, OA, RU,
diameter AND SU, WO); FPRS; EPO;
different$4 WITH JPO; DERWENT;
diameter$4 AND IBM_TDB)
pump$4 AND slurry
L104 8 (F16L13/141 .cpc. (US-PGPUB; USPAT; |OR ON ON 2022/11/02
F16L33/2076.cpc. USOCR; FIT (AP, AT, 12:27 PM
F16L25/14.cpc.) AND |AU, CA, CH, CN, DD,
hose WITH fitting$4 DE, EA, EP, ES, FR,
AND fitting$4 WITH GB, JP, KR, OA, RU,
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diameter AND SU, WO); FPRS; EPO;
different$4 WITH JPO; DERWENT;
diameter$4 AND IBM_TDB)
pump$4 WITH hose
L105 5 (F16L13/141.cpc. (US-PGPUB; USPAT; |OR ON ON 2022/11/02
F16L33/2076.cpc. USOCR; FIT (AP, AT, 12:32 PM
F16L25/14.cpc.) AND |AU, CA, CH, CN, DD,
fracturing AND hose DE, EA, EP, ES, FR,
AND pump$4 GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L106 7 fracturing WITH (US-PGPUB; USPAT; |OR ON ON 2022/11/02
(conduit hose) WITH USOCR; FIT (AP, AT, 12:34 PM
pump$4 AND hose AU, CA, CH, CN, DD,
WITH fitting$4 AND DE, EA, EP, ES, FR,
hose WITH fitting$4 GB, JP, KR, OA, RU,
WITH diameter SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L107 59 fracturing WITH (US-PGPUB; USPAT; |OR ON ON 2022/11/02
(conduit hose) WITH USOCR; FIT (AP, AT, 12:36 PM
pump$4 AND hose AU, CA, CH, CN, DD,
WITH (fitting $4 end) DE, EA, EP, ES, FR,
WITH diameter GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L108 11 (F16L33/2076.cpc. (US-PGPUB; USPAT; |OR ON ON 2022/11/02
F16L13/141.cpc.) AND [USOCR; FIT (AP, AT, 01:08 PM
F16L25/14.cpc. AU, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L109 11751 (F16L33/2076.cpc. (US-PGPUB; USPAT; |OR ON ON 2022/11/02
F16L13/141.cpc. USOCR; FIT (AP, AT, 01:09 PM
F16L25/14.cpc.) AU, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L110 288 (F16L33/2076.cpc. (US-PGPUB; USPAT; |OR ON ON 2022/11/02
F16L13/141.cpc. USOCR; FIT (AP, AT, 01:09 PM
F16L24/14.cpc.) AND |AU, CA, CH, CN, DD,
E21B$/$.cpc. DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L111 51 (F16L33/2076.cpc. (US-PGPUB; USPAT; |OR ON ON 2022/11/02
F16L13/141.cpc. USOCR; FIT (AP, AT, 01:09 PM
F16L24/14.cpc.) AND |AU, CA, CH, CN, DD,
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E21B$/$.cpc. AND DE, EA, EP, ES, FR,

hose GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L112 32 (Artificial Intelligence) (US-PGPUB; USPAT; |OR ON ON 2022/11/02
More like doc: USOCR; FIT (AU, AP, 01:11 PM
US-20220107039-A1 AT, BE, BG, BR, BY,

Text: CA,CH,CN, CS, CU,
(US-11009162-B1 OR |CZ, DD, DE, DK, EA,
CA-3115669-A1 OR EE, EP, ES, FI, FR, GB,
US-11208878-B2 OR |HR, HU, ID, IE, IL, IS,
US-20170037717-A1 IT, JP, KR, LT, LU, LV,
OR US-20220018233- |MA, OA, RU, SU, WO,
A1 OR US-10934824- |MC, MD, MY, NL, NO,
B2 OR US- NZ, PH, PL, PT, RO,
20190040727-A1 OR RS, SE, SG, SI, SK,
AR-120897-A1 OR CA- [TH, TN, TR, TW, UA,
3097051-A1 OR US- VN); FPRS; EPO;
11035207-B2 OR US- |JPO; DERWENT;
20210262321-A1 OR IBM_TDB)
WO-2019204242-A1

OR US-20190316447-

A1 OR US-10036238-

B2 OR US-

20160273328-A1 OR

US-20220034210-A1

OR US-10947829-B2

OR US-9650879-B2 OR

US-20220178234-A1

OR US-11066912-

B2).did.

L113 261 hydraulic$4 ADJ (US-PGPUB; USPAT; |OR ON ON 2022/11/02
fractur$4 AND reduc$4 |USOCR; FIT (AU, AP, 01:12 PM
WITH diameter$1 WITH (AT, BE, BG, BR, BY,
pressur$4 WITH CA,CH,CN, CS, CU,
pump$4 CZ, DD, DE, DK, EA,

EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L114 101 hydraulic$4 ADJ (US-PGPUB; USPAT; |OR ON ON 2022/11/02
fractur$4 AND reduc$4 |USOCR; FIT (AU, AP, 01:13 PM
near5 diameter$1 WITH |AT, BE, BG, BR, BY,

(hose conduit) AND CA,CH,CN, CS, CU,
pressur$4 WITH CZ, DD, DE, DK, EA,
pump$4 EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
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MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L115 16 (F16L33/2076.cpc. (US-PGPUB; USPAT; |OR ON ON 2022/11/02
F16L13/141.cpc. USOCR; FIT (AP, AT, 01:33 PM
F16L24/14.cpc.) AND |AU, CA, CH, CN, DD,
L5 AND diameter WITH |DE, EA, EP, ES, FR,
hose GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L116 0 (F16L33/2076.cpc. (US-PGPUB; USPAT; |OR ON ON 2022/11/02
F16L13/141.cpc. USOCR; FIT (AP, AT, 01:56 PM
F16L24/14.cpc.) AND |AU, CA, CH, CN, DD,
"4" ADJ inch ADJ DE, EA, EP, ES, FR,
diameter near4 hose GB, JP, KR, OA, RU,
AND (5 "6") ADJ inch SU, WO); FPRS; EPO;
ADJ diameter near4 JPO; DERWENT;
fitting IBM_TDB)
L117 0 "4" ADJ inch ADJ (US-PGPUB; USPAT; |OR ON ON 2022/11/02
diameter near4 hose USOCR; FIT (AP, AT, 01:57 PM
AND (5 "6") ADJ inch AU, CA, CH, CN, DD,
ADJ diameter near4 DE, EA, EP, ES, FR,
fitting GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L118 0 "4" ADJ inch ADJ (US-PGPUB; USPAT; |OR ON ON 2022/11/02
diameter near4 hose USOCR; FIT (AP, AT, 01:57 PM
AND ("5" "6") ADJ inch |AU, CA, CH, CN, DD,
ADJ diameter near4 DE, EA, EP, ES, FR,
fitting GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L119 1 "4" ADJ inch near4 (US-PGPUB; USPAT; |OR ON ON 2022/11/02
hose AND ("5" "6") ADJ |[USOCR; FIT (AP, AT, 01:57 PM
inch near4 fitting AU, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L120 13 "4" near2 diameter (US-PGPUB; USPAT; |OR ON ON 2022/11/02
near4 hose AND ("5" USOCR; FIT (AP, AT, 01:57 PM
"6") near2 diameter AU, CA, CH, CN, DD,
near4 fitting DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L121 3594 (F16L33/2076.cpc.) (US-PGPUB; USPAT; |OR ON ON 2022/11/02
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L122

L123

L124

L125

L126

L127

L128

1405

1097

92

104

535

(F16L33/2076.cpc.)
AND diameter

(F16L33/2076.cpc.)
AND diameter AND
(hose conduit)

(F16L33/2076.cpc.)
AND diameter AND
(hose conduit) AND
pump$4

€21B43/2607.cpc. AND

robinson.in.

"20210198153"

"202198953"

€21B43/2607.cpc. AND

USOCR: FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT,;

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

02:14 PM

2022/11/02
02:15 PM

2022/11/02
02:15 PM

2022/11/02
02:15 PM

2022/11/02
02:17 PM

2022/11/02
02:18 PM

2022/11/02
02:19 PM

2022/11/02
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flexibl$3

((US-20200109617-A1
OR US-20160273328-
A1 OR US-
20190316447-A1).did.
AND DWPIl.dbnm.)

"17321936"

(Artificial Intelligence)
Similar to:

17/321,936 with 0 CPC
Selections and 0 Text
Selections

Text:
(US-20220107039-A1
OR US-11009162-B1
OR AR-120897-A1 OR
US-10598258-B2 OR
US-20220018232-A1
OR US-10914155-B2
OR CA-3115650-A1 OR
US-20200109616-A1
OR WO-2020081313-
A1 OR US-
20210396222-A1 OR
CA-3114499-A1 OR
US-20210396119-A1
OR US-20210396223-
A1 OR US-11208878-
B2 OR US-
20210156240-A1 OR
US-20210041009-A1
OR US-20210079902-
A1 OR WO-
2020076902-A1 OR
US-20200109617-A1
OR CA-3115669-A1 OR

USOCR: FIT (AP, AT,
AU, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

(DERWENT)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS: EPO;
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, 8SU, TH,
TN, TR, TW, UA, VN,
WO))

OR

OR

OR

ON

ON

ON

ON

ON

ON

02:21 PM

2022/11/02
02:23 PM

2022/11/02
02:23 PM

2022/11/02
02:24 PM

L129 3
L130 3

L131 41
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US-20200197883-A1
OR US-11009023-B2
OR US-20200325893-
A1 OR US-11255173-
B2 OR US-
20210140295-A1 OR
US-20220056794-A1
OR US-11415125-B2
OR CA-3114005-A1 OR
US-11428218-B2 OR
WO-2019113147-A1
OR US-20190249754-
A1 OR CA-3139970-A1
OR US-20220290549-
A1 OR US-10815978-
B2 OR US-
20190154020-A1 OR
WO-2020231483-A1
OR AR-118923-A1 OR
CA-3081681-C OR US-
20200362681-A1 OR
US-20210108631-A1
OR US-20210301815-
A1 OR CA-3084596-A1
OR EP-2440784-B1 OR
US-20210396121-A1
OR WO-2021262668-
A1 OR AU-
2017210621-B2 OR
AU-2017210621-B9 OR
CA-2765155-C OR
WO-2021067410-A1
OR AU-2017210621-
A1).did.

L132 42 (Artificial Intelligence) (US-PGPUB; USPAT; |OR ON ON 2022/11/02
Similar to: USOCR; FIT (AP, AT, 02:28 PM
17/321,936 with 0 CPC |AU, BE, BG, BR, BY,

Selections and 2 Text [CA, CH, CN, CS, CU,
Selections CZ, DD, DE, DK, EA,
Text: EE, EP, ES, FI, FR, GB,
(US-20220107039-A1 |HR, HU, ID, IE, IL, IS,
OR US-20210156240- |IT, JP, KR, LT, LU, LV,
A1 OR US-11009162- |[MA, MC, MD, MY, NL,
B1 OR US- NO, NZ, OA, PH, PL,
20210140423-A1 OR PT, RO, RS, RU, SE,
US-20180156210-A1 SG, SI, 8K, SU, TH,
OR CA-2987665-A1 OR|TN, TR, TW, UA, VN,
CA-2987665-C OR US- (WO))
11181107-B2 OR US-
20190154020-A1 OR
US-10815978-B2 OR
WO-2021138462-A1
OR CA-3162983-A1 OR
US-20190234171-A1
OR US-11208878-B2
OR US-20210198989-
A1 OR BR-
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L133

140

122020025350-A2 OR
BR-122020025339-A2
OR CA-3115669-A1 OR
WO-2020076902-A1
OR US-20210381929-
A1 OR US-11125217-
B2 OR US-
20200109617-A1 OR
US-20210017830-A1
OR US-6869274-B2 OR
BR-122020025357-A2
OR WO-2020081313-
A1 OR CA-3115650-A1
OR US-20200109616-
A1 OR US-
20170259267-A1 OR
US-20190178234-A1
OR CA-3030549-A1 OR
WO-2018052398-A1
OR CA-3030549-C OR
BR-122020025342-A2
OR US-11421504-B2
OR US-10895138-B2
OR US-10688493-B2
OR CA-2905976-A1 OR
US-20160108939-A1
OR US-20200362681-
A1 OR US-7090473-B2
OR BR-112013025880-
A2 OR CA-2917673-C
OR CA-3139970-A1 OR
WO-2020231483-A1
OR US-20180080439-
A1 OR US-10526862-
B2 OR US-8021130-B2
OR US-9297245-B2 OR
US-9945374-B2).did.

("1051046" | "1329760"
| "1615536" | "2556544"
| "2934095" | "3118691"
| "3233668" | "3306637"
| "3393267" | "3508768"
| "3581775" | "3934902"
| "3993100" | "4355961"
| "4366864" | "4383554"
| "4385018" | "4405016"
| "4437691" | "4452312"
| "4559716" | "4566168"
| "4570673" | "4603887"
| "4632432" | "4749047"
| "4767136" | "4805430"
| "4998756" | "5135698"
| "56158326" | "5195589"
| "6244045" | "5524710"
| "6636691" | "5927344"
| "6003604" | "6004639"
| "6006788" | "6102445"
| "6192941" | "6234030"

(US-PGPUB; USPAT:
USOCR)

OR

ON

ON 2022/11/02
02:33 PM
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| "6364024" | "6609734"
| "6691743" | "6899172"
| "7481239" | "7934546"
| "8100182" | "8110741"
| "8241453" | "8398122"
| "8485262" | "8528585"
| "8770277" | "8839867"
| "8905056" | "8960307"
| "8978763" | "9068450"
| "9175556" | "9222345"
| "9255469" | "9518430"
| "9631469" | "9670745"
| "9903190" | "9915132"
| "9932800" |
"10094195" |
"10132146" |
"10161210"
"10323475" |
"10385643" |
"10385645" |
"10385662" |
"10400538" |
"10443763" |
"10480300" |
"10487637" |
"20030205378" |
"20030205385" |
"20040251020" |
"20060207763" |
"20070125544" |
"20070227722" |
"20080083539" |
"20080277120" |
"20090014184" |
"20090090515" |
"20090145597" |
"20090261575" |
"20100032031" |
"20100051261" |
"20100230114" |
"20100300672" |
"20110030963" |
"20110079399" |
"20110108275" |
"20110114320" |
"20110132596" |
"20110259584" |
"20120152564" |
"20120155813" |
"20120181015" |
"20120181016" |
"20120181030" |
"20120242081" |
"20130284455" |
"20140007970" |
"20140238683" |
"20150083426" |
"20150159458" |
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L134

438

"20150211342" |
"20150275629" |
"20150345272" |
"20150354313" |
"20160186506" |
"20160305515" |
"20160363242" |
"20170175905" |
"20170298700" |
"20180264604" |
"20180291718" |
"20190360624" |
"20200088021" |
"20200131877" |
"20200131889" |
"20200277845" |
"20210010358").pn. OR
("11319757").urpn.
AND (PGPB | USPT |
USOC).dbnm.

((US-20170145918-A1
OR US-20080264625-
A1 OR US-
20130284278-A1 OR
US-20060065319-A1
OR US-20120181015-
A1 OR US-
20190316447-A1 OR
US-20190292866-A1
OR US-20190245348-
A1 OR US-
20190211661-A1 OR
US-20190203567-A1
OR US-20190178235-
A1 OR US-
20190169971-A1 OR
US-20190162061-A1
OR US-20190128080-
A1 OR US-
20190120024-A1 OR
US-20190112910-A1
OR US-20190100989-
A1 OR US-
20190063309-A1 OR
US-20190003329-A1
OR US-20180320483-
A1 OR US-
20180245428-A1 OR
US-20180216455-A1
OR US-20180156210-
A1 OR US-
20180038216-A1 OR
US-20180028992-A1
OR US-20130025706-
A1 OR US-
20170328179-A1 OR
US-20170314979-A1
OR US-20170021318-

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS: EPO;
JPO; DERWENT:
IBM_TDB)

OR

ON

ON 2022/11/02
02:39 PM
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A1 OR US-
20170292513-A1 OR
US-20170259227-A1
OR US-20170241221-
A1 OR US-
20170234250-A1 OR
US-20170226842-A1
OR US-20170159570-
A1 OR US-
20170146189-A1 OR
US-20170114625-A1
OR US-20170051732-
A1 OR US-
20170036872-A1 OR
US-20170022807-A1
OR US-20160348479-
A1 OR US-
20160341281-A1 OR
US-20160319650-A1
OR US-20160312108-
A1 OR US-
20160290563-A1 OR
US-20160290114-A1
OR US-20160281484-
A1 OR US-
20160265457-A1 OR
US-20160230525-A1
OR US-20160230524-
A1 OR US-
20160221220-A1 OR
US-20160208595-A1
OR US-20160186531-
A1 OR US-
20160160889-A1 OR
US-20160105022-A1
OR US-20160102537-
A1 OR US-
20150330172-A1 OR
US-20150314225-A1
OR US-20150300336-
A1 OR US-
20150225113-A1 OR
US-20150217672-A1
OR US-20150211512-
A1 OR US-
20150176386-A1 OR
US-20150159911-A1
OR US-20150136043-
A1 OR US-
20150114652-A1 OR
US-20150097504-A1
OR US-20150083426-
A1 OR US-
20150075778-A1 OR
US-20150053426-A1
OR US-20150027712-
A1 OR US-
20140379300-A1 OR
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US-20140290768-A1
OR US-20140277772-
A1 OR US-
20140255214-A1 OR
US-20140251623-A1
OR US-20140246211-
A1 OR US-
20140219824-A1 OR
US-20140124162-A1
OR US-20140095114-
A1 OR US-
20140060658-A1 OR
US-20140054965-A1
OR US-20140000899-
A1 OR US-
20130343858-A1 OR
US-20130341029-A1
OR US-20130306322-
A1 OR US-
20130233542-A1 OR
US-20130175039-A1
OR US-20130175038-
A1 OR US-
20130009469-A1 OR
US-20120247783-A1
OR US-20120232728-
A1 OR US-
20120222865-A1 OR
US-20120205400-A1
OR US-20120205301-
A1 OR US-
20120127635-A1 OR
US-20120085541-A1
OR US-20120049625-
A1 OR US-
20120018016-A1 OR
US-20110272158-A1
OR US-20110247878-
A1 OR US-
20110166046-A1 OR
US-20110085924-A1
OR US-20110061855-
A1 OR US-
20110017468-A1 OR
US-20110005757-A1
OR US-20100322802-
A1 OR US-
20100303655-A1 OR
US-20100293973-A1
OR US-20100250139-
A1 OR US-
20100172202-A1 OR
US-20100146981-A1
OR US-20100132949-
A1 OR US-
20100051272-A1 OR
US-20100045109-A1
OR US-20100038907-

11/02/2022 05:26:22 PM LIBERTY EXHIBIT 10p3sd*0st 851
Workspace: 17/321,936 - SYSTEM AND METHOD FOR INTEGRATED FLOW SUPPLY LINE AL



A1 OR US-
20100019574-A1 OR
US-20090308602-A1
OR US-20090260826-
A1 OR US-
20090200035-A1 OR
US-20090188181-A1
OR US-20090145611-
A1 OR US-
20090095482-A1 OR
US-20090093317-A1
OR US-20090078410-
A1 OR US-
20090065299-A1 OR
US-20090045782-A1
OR US-20080264649-
A1 OR US-
20080217024-A1 OR
US-20080208478-A1
OR US-20080137266-
A1 OR US-
20080112802-A1 OR
US-20080041596-A1
OR US-20080017369-
A1 OR US-
20070278140-A1 OR
US-20070226089-A1
OR US-20070201305-
A1 OR US-
20070187163-A1 OR
US-20070131410-A1
OR US-20060052903-
A1 OR US-
20050274508-A1 OR
US-20050116541-A1
OR US-20050061548-
A1 OR US-
20040167738-A1 OR
US-20040102109-A1
OR US-20040040746-
A1 OR US-
20040000077-A1 OR
US-20020169523-A1
OR US-20030056514-
A1 OR US-
20030138327-A1 OR
US-20200232454-A1
OR US-20190119096-
A1 OR US-
20170226838-A1 OR
US-20130299167-A1
OR US-20130180722-
A1 OR US-
20110052423-A1 OR
US-20030079875-A1
OR US-20190010793-
A1 OR US-
20180343125-A1 OR
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US-20180291713-A1
OR US-20180266412-
A1 OR US-
20180238147-A1 OR
US-20180045331-A1
OR US-20170175516-
A1 OR US-
20170130743-A1 OR
US-20170096885-A1
OR US-20160258267-
A1 OR US-
20140238683-A1 OR
US-20130317750-A1
OR US-20200088152-
A1 OR US-
20200047141-A1 OR
US-20170138171-A1
OR US-20170074076-
A1 OR US-
20170043280-A1 OR
US-20160273456-A1
OR US-20130255271-
A1 OR US-
20130189629-A1 OR
US-20120152716-A1
OR US-20080095644-
A1 OR US-
20170302218-A1 OR
US-20140174691-A1
OR US-20030000759-
A1 OR US-
20190249527-A1 OR
US-20190154020-A1
OR US-20180312738-
A1 OR US-
20180298731-A1 OR
US-20180284817-A1
OR US-20180266217-
A1 OR US-
20180259080-A1 OR
US-20180181830-A1
OR US-20180090914-
A1 OR US-
20170370639-A1 OR
US-20170212535-A1
OR US-20170082033-
A1 OR US-
20160326853-A1 OR
US-20130284455-A1
OR US-20110110793-
A1 OR US-
20080277120-A1).did.
AND PGPB.dbnm.) OR
((US-10669804-B2 OR
US-3055682-A OR US-
9513055-B1 OR US-
9061223-B2 OR US-
8091928-B2 OR US-
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6719900-B2 OR US-
5433243-A OR US-

5230366-A OR US-

2610741-A OR US-

5472049-A OR US-

11009162-B1 OR US
11090709-B1 OR US
8752666-B2 OR US-
11090708-B1 OR US
10132434-B2 OR US
11319757-B2 OR US
9068450-B2 OR US-
4603887-A OR US-

8839867-B2 OR US-
4998756-A OR US-

10323475-B2 OR US
10480300-B2 OR US
4570673-A OR US-

8978763-B2 OR US-
10260327-B2 OR US
10246984-B2 OR US
10378326-B2 OR US
9915128-B2 OR US-
10280724-B2 OR US
9103193-B2 OR US-
9995218-B2 OR US-
9970278-B2 OR US-
9893500-B2 OR US-
9745840-B2 OR US-
9650879-B2 OR US-
10020711-B2 OR US
9534473-B2 OR US-
9840901-B2 OR US-
9140110-B2 OR US-
10119381-B2 OR US
10407990-B2 OR US
10232332-B2 OR US
9650871-B2 OR US-
10393108-B2 OR US
10254732-B2 OR US
9410410-B2 OR US-
10036238-B2 OR US
9587649-B2 OR US-
10008880-B2 OR US
10227854-B2 OR US
8997904-B2 OR US-
9963961-B2 OR US-
8789601-B2 OR US-
9738461-B2 OR US-
8534235-B2 OR US-
8154419-B2 OR US-
7845413-B2 OR US-
1656861-A OR US-

1671436-A OR US-

2183364-A OR US-

2220622-A OR US-

2248051-A OR US-

2407796-A OR US-
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2416848-A OR US-
2753940-A OR US-
3061039-A OR US-
3066503-A OR US-
3302069-A OR US-
3334495-A OR US-
3722595-A OR US-
3764233-A OR US-
3773140-A OR US-
3837179-A OR US-
3849662-A OR US-
3881551-A OR US-
4037431-A OR US-
4100822-A OR US-
4151575-A OR US-
4226299-A OR US-
4265266-A OR US-
4432064-A OR US-
4442665-A OR US-
4456092-A OR US-
4506982-A OR US-
4512387-A OR US-
4529887-A OR US-
4538916-A OR US-
4676063-A OR US-
4759674-A OR US-
4793386-A OR US-
4845981-A OR US-
4922463-A OR US-
5006044-A OR US-
5025861-A OR US-
5050673-A OR US-
5130628-A OR US-
5131472-A OR US-
5172009-A OR US-
5189388-A OR US-
5366324-A OR US-
5422550-A OR US-
5548093-A OR US-
5590976-A OR US-
5655361-A OR US-
5736838-A OR US-
5755096-A OR US-
5790972-A OR US-
5865247-A OR US-
5879137-A OR US-
5894888-A OR US-
5907970-A OR US-
6138764-A OR US-
6142878-A OR US-
6164910-A OR US-
6202702-B1 OR US-
6208098-B1 OR US-
6254462-B1 OR US-
6271637-B1 OR US-
6273193-B1 OR US-
6315523-B1 OR US-
6477852-B2 OR US-
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6484490-B1 OR US-
6491098-B1 OR US-
6529135-B1 OR US-
6776227-B2 OR US-
6802690-B2 OR US-
6808303-B2 OR US-
6931310-B2 OR US-
6936947-B1 OR US-
7082993-B2 OR US-
7104233-B2 OR US-
7170262-B2 OR US-
7173399-B2 OR US-
7308933-B1 OR US-
7312593-B1 OR US-
7336514-B2 OR US-
7445041-B2 OR US-
7494263-B2 OR US-
7500642-B2 OR US-
7525264-B2 OR US-
7563076-B2 OR US-
7581379-B2 OR US-
7675189-B2 OR US-
7683499-B2 OR US-
7717193-B2 OR US-
7755310-B2 OR US-
7807048-B2 OR US-
7835140-B2 OR US-
7894757-B2 OR US-
7977824-B2 OR US-
7984757-B1 OR US-
8037936-B2 OR US-
8054084-B2 OR US-
8083504-B2 OR US-
7926562-B2 OR US-
8096891-B2 OR US-
8139383-B2 OR US-
8146665-B2 OR US-
8232892-B2 OR US-
8261528-B2 OR US-
8272439-B2 OR US-
8310272-B2 OR US-
8354817-B2 OR US-
8474521-B2 OR US-
8573303-B2 OR US-
8596056-B2 OR US-
8616005-B1 OR US-
8616274-B2 OR US-
8646521-B2 OR US-
8692408-B2 OR US-
8727068-B2 OR US-
8760657-B2 OR US-
8774972-B2 OR US-
8800652-B2 OR US-
8807960-B2 OR US-
8838341-B2 OR US-
8851860-B1 OR US-
8857506-B2 OR US-
8899940-B2 OR US-
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8905056-B2 OR US-
8905138-B2 OR US-
9018881-B2 OR US-
9051822-B2 OR US-
9067182-B2 OR US-
9119326-B2 OR US-
9160168-B2 OR US-
9322239-B2 OR US-
9450385-B2 OR US-
9611728-B2 OR US-
9728354-B2 OR US-
9863228-B2 OR US-
9932799-B2 OR US-
9976351-B2 OR US-
10287873-B2 OR US-
10309205-B2 OR US-
10371012-B2 OR US
10436026-B2 OR US-
10302079-B2 OR US-
10337308-B2 OR US
10415332-B2 OR US-
9909398-B2 OR US-
9499335-B2 OR US-
9340353-B2 OR US-
9324049-B2 OR US-
9260253-B2 OR US-
5004400-A OR US-
10711576-B2 OR US-
10695950-B2 OR US
10669471-B2 OR US-
10627003-B2 OR US-
10184465-B2 OR US
9739546-B2 OR US-
9706185-B2 OR US-
9482086-B2 OR US-
9051923-B2 OR US-
8795525-B2 OR US-
8763387-B2 OR US-
8506267-B2 OR US-
6765304-B2 OR US-
6626646-B2 OR US-
5517822-A OR US-
6560131-B1 OR US-
10740730-B2 OR US
10408031-B2 OR US-
10408030-B2 OR US-
10221639-B2 OR US
9506333-B2 OR US-
9062545-B2 OR US-
6985750-B1 OR US-
5439066-A OR US-
3878884-A).did. AND

USPT.dbnm.) OR ((US-

20170218727-A1 OR
US-20220107039-A1
OR WO-2012006326-
A1 OR US-
20210198953-A1 OR
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US-20190316447-A1
OR US-20160273328-
A1 OR US-
20200109617-A1).did.
AND DWPI.dbnm.) OR
((EP-1262703-A1).did.
AND FTDB.dbnm.) OR
((US-3433505-A).did.
AND USOC.dbnm.)

L134 AND pump AND (
frac$4 ADJ fluid fluid
ADJ source)

L134 AND pump SAME
(frac$4 ADJ fluid fluid
ADJ source) WITH
(hose flexible)

L134 AND pump SAME
(frac$4 ADJ fluid fluid
ADJ source) SAME
(hose flexible)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS: EPO;
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS: EPO;
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS: EPO;
JPO; DERWENT:
IBM_TDB)

OR

OR

OR

ON

ON

ON

ON

ON

ON

2022/11/02
02:40 PM

2022/11/02
02:40 PM

2022/11/02
02:40 PM

L135 103
L136 5
L137 15
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L134 AND pump SAME
(frac$4 ADJ fluid fluid
ADJ source) SAME
(hose flexible) AND
diameter$4

E21B43/$.cpc. AND
pump SAME ( frac$4
ADJ fluid fluid ADJ
source) SAME (hose
flexible) AND
diameter$4

E21B43/$.cpc. AND
pump SAME ( frac$4
ADJ fluid fluid ADJ
source) SAME (hose
flexible) WITH
diameter$4

E21B43/$.cpc. AND
pump SAME ( (frack$4
fractur$4 frac$4) ADJ
fluid fluid ADJ source)
SAME (hose flexible)
WITH diameter$4

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS: EPO;
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS: EPO;
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS: EPO;
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2022/11/02
02:43 PM

2022/11/02
02:48 PM

2022/11/02
02:48 PM

2022/11/02
02:48 PM

L138 6
L139 144
L140 13
L141 20
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L142

L143

L144

L145

L146

5512

816

38

((US-9840901-B2 OR
US-9061223-B2 OR
US-8474521-B2 OR
US-5472049-A OR US-
10132434-B2 OR US-
9068450-B2 OR US-
4603887-A OR US-
8839867-B2 OR US-
4998756-A OR US-
10323475-B2 OR US-
10480300-B2 OR US-
10669804-B2).did. AND
USPT.dbnm.) OR ((US-
20170218727-A1 OR
WO-2012006326-
A1).did. AND
DWPI.dbnm.) OR ((US-
20130284278-A1).did.
AND PGPB.dbnm.)

electric$4 WITH
(fractur$4 frack$4
hydraulic$4) WITH
pump$4 AND (hose
flexible ADJ conduit)
AND (slurry fluid)

electric$4 near4
(fractur$4 frack$4
hydraulic$4) near4
pump$4 AND pump$4
WITH (hose flexible
ADJ conduit) WITH
(slurry fluid)

electric$4 near4
(fractur$4 frack$4
hydraulic$4) near4
pump$4 AND pump$4
WITH (hose flexible
ADJ conduit) WITH
(slurry fluid) AND
diameter WITH (hose
flexible ADJ conduit)

(fractur$4 frack$4) AND
electric$4 near4 (
hydraulic$4) near4
pump$4 AND pump$4
WITH (hose flexible
ADJ conduit) WITH
(slurry fluid) AND
diameter WITH (hose

NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS: EPO;
JPO; DERWENT:
IBM_TDB)

(USPAT; DERWENT;
US-PGPUB)

(US-PGPUB; USPAT,;
DERWENT)

(US-PGPUB; USPAT,;
DERWENT)

(US-PGPUB; USPAT,;
DERWENT)

(US-PGPUB; USPAT,;
DERWENT)

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2022/11/02
02:55 PM

2022/11/02
03:04 PM

2022/11/02
03:04 PM

2022/11/02
03:04 PM

2022/11/02
03:06 PM
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L147

L148

L149

L150

L151

L152

L153

L154

95

14

22

flexible ADJ conduit)

((US-9840901-B2 OR
US-8474521-B2 OR
US-4603887-A OR US-
10480300-B2 OR US-
10669804-B2).did. AND
USPT.dbnm.) OR ((US-
20130284278-A1).did.
AND PGPB.dbnm.)

multi-plunger near3
pump WITH hose WITH
fitting

multi ADJ plunger near3
pump WITH hose WITH
fitting

multi ADJ plunger near3
pump AND hose WITH
fitting

(multiplunger multi-
plunger multi ADJ
plunger) near3 pump
AND hose WITH fitting

(multiplunger multi-
plunger multi ADJ
plunger) near3 pump

(multiplunger multi-
plunger multi ADJ
plunger) near3 pump
AND hose

(multiplunger multi-
plunger multi ADJ
plunger) near3 pump
AND (fracturing
fracking)

(USPAT; US-PGPUB)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2022/11/02
03:09 PM

2022/11/02
05:13 PM

2022/11/02
05:14 PM

2022/11/02
05:14 PM

2022/11/02
05:14 PM

2022/11/02
05:14 PM

2022/11/02
05:14 PM

2022/11/02
05:15 PM

PE2E SEARCH - Search History (Interference)

Ref #

Hits

Search Query

DBs

Default
Operator

Plurals

British
Equivalents

Time Stamp

N1

N2

23674

(F16L33/02.cpc.
E21B43/26.cpc.
F04B1/00.cpc.
F04B15/02.cpc.
F04B17/03.cpc.) and
pump and hose and
fitting and reduc$4 with
fitting and hose with
fitting and hose with
pump
(F16L33/02.cpc.
E21B43/26.cpc.
F04B1/00.cpc.
F04B15/02.cpc.
F04B17/03.cpc.) and

(USPAT)

(USPAT)

OR

OR

ON

ON

ON

ON

2021/01/08
09:58 PM

2021/01/08
10:09 PM
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pump and hose and
fitting and (union shank
reduc$3) with fitting and
hose with fitting and
hose with pump
reduc$3 with fitting
N3 (F16L33/02.cpc. (USPAT) OR ON ON 2021/01/08
E21B43/26.cpc. 10:09 PM
F04B1/00.cpc.
F04B15/02.cpc.
F04B17/03.cpc.) and
pump and hose and
fitting and (union shank
reduc$3) with fitting and
hose with fitting and
hose with pump and
(reduc$3 with (union
shank))
PE2E SEARCH - Search History (Similarity Search)
Ref # pplication Text Selections CPC Selections
Number
L11 17/321,936 No selections No selections
L98 17/321,936 No selections No selections
L131 17/321,936 No selections No selections
L132 17/321,936 (Specification) Embodiments of the present No selections
disclosure present an improvement over
existing systems by removing the standard 4"
(0.1016 m) supply hoses while maintaining
standard 6" connection types by utilizing a
particularly designed ferrule. The standard 4"
supply hose provides an insufficient volume of
fracturing fluid to a pump utilizing in hydraulic
fracturing operation. These problems may be
compounded when 4" connections are also
used. Using a 5" diameter hose supplies more
volume, reduces pressure drop, and reduces
cavitation and other poor conditions pumps
can experience when not supplied adequately.
(Specification) Embodiments of the present
disclosure include specialty-sized hoses
developed in order to allow greater
flow/supply to frac pumps (e.g., positive
displacement, multi plunger pumps). This
increased flow capability reduces cavitation
events and prolongs equipment life. Specially
selecting a 5" (0.127 m) diameter hose allows
for fluid velocity to be maintained above a
threshold at which sand particles would begin
to fall out and eventually cause a blockage
(sand off) the hose itself. In order to utilize this
diameter/size hose in a large-scale function, a
connection point was developed to enable use
of standard 6" (0.1524 m) components, such
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as but not limited to hammer unions, butterfly
valves, and other 6" steel pipe components.
Embodiments include a hybrid of 5" hose and
6" end connectors. This then results in an
improvement to existing methods of supplying
fluid to a positive displacement pump.
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{87} Abstract: A gnintuplex mud pump has a crankshaft supportad in the pump by external main bea
eccenitic sheaves, two internal main beating sheaves, and two bull gears. Each of the main bearing sheaves supports the crankshaft
by a main bearing. One main bearing sheave is disposed between second and third eccentric sheaves, while the other main beating
sheave ¢isposad between third and fourth eccentric sheaves. One hull gear is disposed between the first and second eccentric sheaves,
while the second ball gear is disposed between fourth and Gith eccentrc sheaves. A pinion shaft has pinfon gears interfacing with
s bull gears. Connecting rods on the eccentric sheaves use roller bearings and fransfer rotational movement of the

rings. The crankshaf® has five
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QUINTUPLEX MUD PUMP
CROSS-REFERENCE TO RELATED APPLICATIONS
[Para 1] This is a non~-provisional of U.S. Provisional Appl. Ser. No.
BU/977,958, filed 05-0OCT-2007, which is incorporated herain by reference
and to which priority is claimed.

BACKGROUND
[Para 2] Tripiex mud pumps pump drilling mud during well operations.
An example of a typical triplex mud pump 10 shown in FIG. 1A has g
power assembly 12, a crosshead assembly 14, and a fluid assembly 16.
Electric motors {(not shown) connact (o a pinion shaft 30 that drives the
power assembly 12, The crosshead assembly 14 converts the rotational
movament of the power assembly 12 into reciprocating movement io
actuale internal pistons or plungers of the fluid assembly 16, Beaing triplex,
the pump's fluid assembly 16 has three inlernal pistons to pump the mud,
[Para 3] As shown in FIG. 18, the pump’s power assembly 14 has a
crankshaft 20 supporied at its ends by double roller bearings 22.
Positioned along its intermediate exient, the crankshatt 20 has three
socentric sheaves 24-1...24-3, and three connecting rods 40 mount onto
these sheaves 24 with cylindrical roller bearings 26. These connacling
rods 40 connact by extsnsion rods (not shown) and ths crosshsad
assembly (14} to the pistons of the pump’s fluid assembly 16.
[Para 4] in addition {o the sheavss, the crankshaft 20 also has a bull
gear 28 positioned between the second and third sheaves 24-2 and 24-3,
The bull gear 28 interfaces with the pinion shaft (30) and drives the
orankshatt 20's rotation. As shown particulardy in FIG. 1G, the pinion shafl
30 also mounis in the power assembily 14 with roller bearings 32
supporting its ends. When slectric motors coupls to the pinion shaft's
ends 34 and rotate the pinion shaft 30, a pinion gear 38 interfacing with
the crankshaft's bull gear 28 drives the crankshatt (20), thereby operating
the pistons of the pump’s fluid assembly 16,

1of 17
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[Para 5] When used to pump mud, the triplex mud pump 10 produces
flow that varies by approximately 23%. For example, the pump 10
produces a masumum flow level of about 106% during certain crankshaft
angles and produces a minimum flow level of 83% during other crankshaft
angles, resulting in a total flow variation of 23% as the pump’s pistons are
moved in differing exhaust strokes during the crankshafl's rotation,
Because the total flow varies, the pump 10 tends to produce undesirable
pressure changes or "neise” in the pumpsd mud. In tum, this noise
interferes with downhole telemelry and other techniques used during
measurement-while-drilling (MWD} and logging-while-drilling (LWD)
gperations.

[Para 6] In contrast i mud pumps, weil-service pumps (WSF) are
alse used during well operations. A well service pump is used o pump
fluid at higher pressures than those used to pump mud. Therefore, the
well service pumps are typically used to pump high pressure fluid inlo @
well during frac eperations or the like. An exampls of a well-service pump
50 ts shown in FIG. 2. Here, the well service pump 50 is a quintuplex weli
sarvice purp, although triplex well service pumps are also used. The
pump 50 has a powsr assembly 52, a crosshead assembiy 54, and a fluid
assembly 88. A gear reducer 83 on one side of the pump 50 connects a
drive {not shown) to the power assembly 52 to drive the purnp 50.

[Para 7} As shown in FIG. 3, the pump’s power assembly 52 has a
crankshaft 80 with five crankpins 82 and an internal main bearing sheave
84. The crankpins 62 are offset from the crankshaft 60's axis of rotation
and convert the rotation of the crankshaft 80 in to & reciprocating motion
for operating pistons (not shown} in the pump’s fluid assembly 568, Double
ralter hearings 86 support the crankshaft 80 af both ends of the power
assembly 52, and an infernal double roller bearing 68 supports the
crankshaft 60 at its main bearing sheave 84. One end 81 of the crankshatt
80 extends outside the power assermbly 52 for coupling to the gear

reducer (53; Fig. 2) and other drive components.

2af 17
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[Para 8] As shown in FIG. 44, connecting rods 70 connect from the
crankpins 62 to pistons or plungers 80 via the crosshead assembly 54.
FIG. 4B shows @ typical connection of a connecting rod 70 o a crankpin
62 in the well sarvice pump 3¢, As shown, @ bearing cap 74 fils on gne
side of the crankpin 62 and couples to the profiled end of the commscling
rod 70. To reduce friction, the conneclion uses a sieeve bearing 76
between the rod 70, bearing cap 74, and crankpin 82.  From the crankpin
82, the connacting rod 70 connects 1o a crosshead 55 using a wrist pin 72
as shown in FIG. 4A. The wrist pin 72 allows the conmecting rod 70 lo
pivot with respect to the crosshead 55, which in turn is connecled {o the
plunger 80.

fPara 9] Irt use, an slectric motoer or an internal combustion engine
{such as a dissel engine) drives the pump 50 by the gear reducer 53, As
the crankshatt 60 turns, the crankpins 62 reciprocats the connecting rods
70. Moved by the rods 70, the crossheads 58 raciprocate inside fixed
cylinders. In turn, the plunger 80 coupled o the crosshead 55 also
reciprocates between suction and power strokes in the fluld assembly 56.
Withdrawal of a plunger 80 during a suction stroke pulis fluid into the
assembly 56 through the input valve 82 connected o an inlet hose or pipe
{not shown), Subsequently pushed during the powsr stroke, the plunger
80 then forces the fluid under pressure out through the oulput vaive 84
connectad © an outlet hose or pipe (not shown).

[Para 18] In contrast i using a crankshaf for a quintuplex well-service
pump that has crankpins 62 as discussed above, another type of
guintuplex well-service pump uses eccentric sheaves on a direct drive
crankshaft. FIG. 4C is an isclated view of such a crankshaft 90 having
soceniric sheaves 82-1...92-5 for uss in a guintuplex welk-sarvice pump.
External main bearings (not shown) support the crankshaft 90 at its ends
98 in the well-service pumps housing {not shown). To drive the crankshaft
90, one end 81 exiends beyond the pumps housing for coupling to drive
components, such as a gear box. The crankshaft 90 has five eccentric

sheaves 82-1...92-5 for coupling to connecting rods {not shown) with roller

3of 7
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bearings. The crankshaf 90 also has two internal main bearing sheavss
94-1, 94-2 for internal main bearings used o support the crankshaft 86 in
the pump’s housing.

[Rara 11} In the past, quintupiex well-service pumps used for pumping
frac fluid or the like have been substituted for mud pumps during drilling
operations to pump mud. Unfortunatsly, the well-service pump has a
shorier service lifs compared to the conventional triplex mud pumps,
making use of the well-service pump as 8 mud pump less desirable in
rmost situations. In addition, a quintuplex well-service purnp produces &
great deal of white noise that interferes with MWD and LWD operations,
further making the pump’s use o pump mud less desirable in most
situations. Furthermore, the well-service pump is configured for direct
drive by a motor and gear box directly coupling on one end of the
crankshaft. This direct coupling limits what drives can be ussd with the
pump. Moreover, the direct drive 1o the crankshaft can produce various
issues with naiss, balance, wear, and other associated problems that
make use of the well-service pump to pump mud less desirable.

[Para 12] One rmight expect to provide & quirduplex mud pump by
extending the conventional arrangement of g triplex mud pump (8.g., as
shown in FIG, 18} to include components for two additional pistons or
plungers. Howsver, the actual design for a quintuplex mud pump is not as
easy as exiending the conventional arrangement, sspecially in light of the
requirements for a mud pump’s operation such as service iife, noise levels,
crankshaft deflection, talance, and other considerations. As a result,
acceptable implementation of a quintuplex mud pump has not been
achieved in the art during the long history of mud pump design.

[Para 13] What is needed Is an efficient mud pump that has a long
servics life and thai produces low levels of white noise during operation so
as not o interfers with MWD and LWD operations while pumping mud in a

wall.
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BRIEF DESCRIPTION OF THE DRAWINGS
{Para 14} FIG. 1A is a top view of a triplex mud pump according to the
nrior arl.
[Para 18] Fitz. 1B is g cross-sectional view of the triplex mud pump’s
power assembly showing the crankshaft.
[Para 16] FiG. 1C shows the triplex mud pump’s pinion shafl.
[Para 17] FIG. 2 is a top view of a quintuplex well service pump
according to the prior art.
[Para 18] FiG. 3 is an end-sectional view of the powsr assembly for the
quintuplex well service pump in FIG. 2.
{Para 19} i, 44 s g side cross-seotion of the quintuplex well service
pump of FIG. 2.
[Para 20} Fiz. 4B is a side view of a bearing for a connector rod
coupled to the well service pump’s crankpin.
{Para 21] FiG. 4C is an isolated view of another crankshaft having
gocentric sheaves for use in a guintuplex well service pump.
fPara 22] FiG. 5is a top view of a quintuplex mud pump according o
the prasent disclosure.
[Para 23] FIGSE. 6A-6B are top and perapective views of the quintuplex
rmud pump of FIG. 5 showing intemnal components.
[Para 24] FiG. 7 is an isolgted view of the pump's crankshaft
[Para 35} Fif3. 8 is a cross-sectional view of the pump’s power
assembly showing the crankshaft and roller bearings.
[Rara 26} FIG. 8 shows the quintuplex mud pump's pinion shatft,
[Para 27] FiG. 10A shows a cross-section of a crosshead assembly for
the guintuplex mud pump.
[Para 28] FiGG. 108 shows a cross-section of a fluid assembly for the

quintuplex mud pump.
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DETAILED DESCRIPTION
{Para 28} A guintuplex mud pump is a continuous dutly, reciprocatiing
plunger/piston pump. The mud pump has a crankshaft supportad in the
pump by external main bearings and uses internal gearing and a pinion
shaft to drive the crankshafl. Five eccentric sheaves and two intemal main
bearing sheaves are provided on the crankshafl. Each of the main bearing
sheaves suppons the intermediate extent of crankshaft using bsarings.
One main baaring sheave is disposed betweaen the sscond and third
ecceniric sheaves, while the other main bearing sheave is disposad
betweean the third and fourth eccentric sheaves.
fPara 36} {One or more bull gears are alse provided on the crankshatt,
and the pump's pinion shaft has ong or more pinion gears that interface
with the one or more bull gears. If ons bull gear is used, the interface
hatween the bull and pinion gears can use herringbone or double halical
gearing of opposite hand o avoid axial thrust. If two bull gears are used,
the interface betwesn the bull and pinion gears can use helical gearing
with gach having cpposite hand to avoid axial thrust. For example, one of
two bull gears can disposed tetween the first and second eccentric
sheaves, while the second bull gear can he disposed bebween fourth and
fifth eccentric sheaves. These bull gears can have opposite hand. The
pump's internal gearing allows the pump 1© be driven conventionally and
packaged in any standard mud pump packaging arrangement. Electric
motors {for example, twin motors made by GE) may be used {0 drive the
pump, although the pump’s rated input horsepower may be a factor used
to determine the type of motor.
[Para 31] Connacling rods connect (o the eccentric sheaves and use
ralter bearings. During rotation of the ¢crankshaft, thesa connscting rods
fransfer the crankshaft's rotational movement io reciprocaling motion of
the pistons or plungers in the pump’s fluid assembly. As such, the
quirtuplex mud pump uses all roller bearings 1o support its crankshaft and
to transfer crankshaft motion {o the connecting reds. In this way, the

quintuplex mud pump can reduce the while noise typically produced by
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conventional riplex mud pumps and well sarvice pumps that can inlerfere
with MWD and LWD operations.

[Para 32] Turning o the drawings, a guintuglex mud pump 100 shown
in FIGS. 5 and 86A-68 has a power assembly 110, a crosshead asssmbly
150, and a fluid assembly 170. Twin drives (e.g., slectric motors, sic.)
couple to ends of the power assembly’s pinion shafl 130 o drive the
pump's power assembly 110, As shown in FIGS. 8A-8B, internal gearing
within the power assembiy 110 converts the rotation of the pinion shaft
130 o rotation of a crankshafl 120, The gearing uses pinion gears 138 on
the pinion shafl 130 that couple 1o bull gears 128 on the crankshaft 120
and transfer rotation of the pinion shaft 130 to the crankshaft 120.

fPara 33] For support, the crankshaft 120 has external main bearings
122 supporting its ends and two internal main bearings 127 supporting its
intermediate sxtent in the assembly 110. As best shown in FIG. 84,
rotation of the crankshaft 120 reciprocates five independent connacting
rods 140, Each of the connecting rods 140 couples to a crosshead 160 of
the crosshead assembly 1580, in furn, each of the crossheads 160
corverts the connecting rod 40's movement into a reciprocating movement
of an intermediate pony rod 186, As it reciprocatas, the pony rod 166
drives a coupled piston or plunger (not shown} in the fluid assembly 170
that pumps mud from an inlake manifeld 182 to an oulput manifold 198.
Being quintuplex, the mud pump 100 has five such pistons movable in the
fluid assembly 170 for pumping the mud.

{Para 34} Shown in isolated detail in FIG. 7, the crankshaft 120 has
five sccentric sheaves 124-1 through 124-5 disposed thereon. Each of
these sheaves can mechanically assemble onto the main vertical extent of
the crankshaft 120 as opposed to being welded thereon. During rotation
of the crankshaft 120, the eccentric sheaves actuate in a firing order of
124-1, 3, 5, 2 and 4 to opgrate the fluld assembly’s pistons (not shown).
This order allows the crankshaft 120 to be assembled by permitting the

various sheaves (o be mounted thereon. Preferably, each of the eccentric
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sheaves 124-1...124-5 is equidistantly spaced an the crankshaft 120 for
batance.

[Para 35] The crankshaft 120 also has two internal main bearing
sheaves 125-1 and 125-2 positioned respactively betwean the second and
third sheaves 124-2 and 124-3 and ths third and fourth sheaves 124-3 and
124-4. In the present embodiment, the crankshaft 120 also has two bull
gear supports 128-1 and 128-2 disposed thereon, although ona bull gsar
may be used by itsslf in other embodiments. The first bull gear support
128-1 is positioned between the first and second eccentric sheaves 124-1
and 124-2, and the second of the bull gear support 128-2 is positioned
between the fourth and fifth socentric sheaves 124-4 and 124-5.

fPara 36} Preferably, each of the sheaves 124-1...124-5, bull gear
supports 128-1 & 128-2, and bearing sheaves 125-1 & 125-2 are
sqguidistantly spaced on the crankshaft 120 for balance. In ons
implementation for the crankshaft 120 having a length a little greater than
90-in. {e.q., 80.750-in.), each of the sheaves 124, 125 and supports 128
are equidistantly spaced from one another by 8-inches betwsen their
rotational centers. The end sheaves 124-1 and 124-5 can be positioned a
lithe over G-in. (e.g., 8.375-in.) from the ends of the crankshalt 120.

{Para 37] The additional detail of FIG. 8 shows the crankshaft 120
supporied in the power assernbly 110 and having the connecling rods 140
mounted therson. As noted above, double roller bearings 122 support the
gnds of the crankshafl 120 in the assembly 110, internally, main bearings
123 support the intermediate exdent of the crankshaft 120 in the assembly
110. In particular, the main bearings 126 position on the main bearing
sheaves 125-1 and 125-2 and are supported by carriers 125 mounted o
the assembly 110 at 129, The exiernal main bearings 122 are preferably
spherical bearings 1o hetler support radial and axial loads. The inlernal
main bearings 125 preferably use cylindrical bearings.

[Para 38] Five connector rods 140 use roller bearings 126 o fit on the
gccentric sheaves 124-1...124-5. Each of the roller bearings 126

preferably uses cylindrical beanngs. The rods 140 exiend from the
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sheaves 124-1...124-5 {perpendicuiar to the figure) and coupie the motion
of the crankshaft 120 {o the fluid assembly {(170) via crossheads {(160) as
is discussed in more detail below with reference in FIGES. 10A-10B.

[Rara 39} As shown in FIG. 8, the pinion shaft 130 mounts with roller
bearings 132 in the power assembly 110 with its free ends 134 extending
on both sides of the assembly 110 for coupling to drive componenis {not
shown). As noled previcusly, the pinion gears 138 on the shaft 130
interface with the bull gears 128 on the cranksha®t (120).  Preferably, the
interface uses helical gearing of opposile hand. In particular, the two
pinion gears 138 on the pinion shaft 130 have helical teeth that have an
gpposite orientation or hand relative 10 one ancther. These helical testh
couple in paraliel fashion t© oppositely oriented helical teeth on the
complementary bull gears 128 on the crankshaft 120, (The opposing
orientation of helical feeth on the bull gears 128 and pinion gears 138 can
best be seen in FIGS. 8A-6B). The helical gearing transfers rotation of the
pinion shaft 130 to the crankshaft 120 in a balanced manner. Inan
alternative embodiment, the pinion shaft 130 can have one pinion gear
138, and the crankshaft 120 car have one bull gear 128, Preferably,
these single gears 138/128 use herringbone or double helical gearing of
opposite hand {o avoid imparting axial thrust to the crankshaft 120,

[Para 40] The cross-section in FIG. 10A shows a crosshead 180 for
the quintuplex mud pump. The end of the connecting rod 140 couplaes by
a wrist pin 142 and bearing 144 {0 a crosshead body 162 that is movabis
in a crosshead guide 164, A pony rod 166 coupled {0 the crosshead body
162 extends through a stuffing box gasket 168 on a diaphragm plate 169,
An end of this pony rod 166 in turn couples to additional components of
the fiuid assembly (170) as discussed below.

[Para 41] The crogs-section in FiG. 108 shows portion of the fluid
assembly 170 for the gquintuplex mud purnp. Anintermediale rod 172 has
a clamp 174 that couples to the pony rod (166; Fig. 10A) from the
crosshead assembly 160 of FIG. 10A. The opposite end of the rod 172

couples by another clamp to a piston rod 180 having a piston head 182 on
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its end. Although 2 piston arrangement is shown, the fluid assembly 170
can use a plunger or any other eguivalent arrangement so that the terms
niston and plunger can be used interchangeably herain. Moved by the
pony rod {168), the piston head 182 movas in a liner 184 communicating
with a fluid passage 190. As the piston 182 moves, it pulis mud from a
suction manifold 182 through a suction valve 184 into the passage 190
and pusheas the mud in the passage 190 to a discharge manifold 188
through a discharge valve 196,

[Para 42] As noted previously, a triplex mud pump produces a tolal
flow variation of about 23%. Because the present mud pump 100 is
guintuplex, the pump 100 offers a lower variation in total flow, making the
pump 100 better suited for pumping mud and producing iess noise that
can interfere with MWD and LWD operations. In particular, the quintuplex
mud pump 100 can produce a total flow variation as low as about 7%. For
example, the guintuplex mud pump 100 can produce a maximum flow
feval of about 102% during cerain crankshaft angles and can produce a
minimum flow level of 95% during other crankshaft angles as the pump'’s
five pistons move in their differing strokes during the crankshaft's rotation.
RBeing smoothar and closer 1o ideal, the lower total flow variation of 7%
produces i8ss pressure changes or "noise” in the pumped mud that can
interfere with MWD and LWD operations.

[Para 43] Although a quintuplex mud pump is described above, it will
he appreciaied thal the teachings of the present disclosure ¢an be applisd
to ruitiplex mud pumps having at lsast more than thres eccentric
shigaves, conneacting rods, and fluid assembly pistons. Preferably, the
arrangement involves an odd number of thase components s¢ such mud
pumps may be septuplex, nonuplex, efc. For example, a sepluplex mud
pump according to the present disclosure may have seven eccentric
shgaves, connecling rods, and fuid assembly pistons with at least two bull
gears and atleast two bearing sheaves on the crankshaft. The bull gsars
can be arranged between first and second eccentric sheaves and sixth

and seveanth eccentric sheaves on the crankshaft, The internal main
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bearings supporting the crankshaft can be positioned between third and
fourth ecoentric sheaves and the fourth and fifth eccentric sheaves on the
crankshaft.

[Para 44] The foregoing description of preferrad and other
embodiments is not intended {o imit or restrict the scope or applicability of
the inventive concepts conceived of by the Applicants. In exchange for
disclozsing the inventive concepts containgd herein, the Applicants desire
all palent rights afforded by the appendad claims. Tharsfore, it is inlended
that the appended claims include all modifications and alterations to the
full extent that they come within the scope of the following claims or the

equivaienis thereof.
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WHAT IS CLAIMED 15

1. A quintuplex mud pump, comprising:

a crankshaft rotatably supported in the pump by a plurality of main
bearings, the crankshalt having five eccentric sheaves and a
first bull gsar dispossd thereon,

a pinion shatt for driving the crankshaft, the pinion shatt rotatably
supported inv the pump and having a first pinion gear
interfacing with the first bull gear on the crankshaft; and

five connecting rods, each of the connecting rods disposed on ong
of the eccentric sheaves of the crankshaft with a roller

bearing.

2. The pump of claim 1, further comprising five pistons for pumping

mud, sach of the connecting rods coupled fo one of the pisions.

3 The pump of daim 2, wherein each of the connecling rods couples
{0 a crosshead by & wristpin, and wherein the crosshead coupies o the
pisten.

4, The pump of claim 1, wherein the crankshafi comprises a first
internal main bearing sheave disposed between the second and third
eccentric sheaves and comprises a second internal main bearing sheave

disposed between the third and fourth eccentric sheaves.

5. The pump of daim 1, wherein the pinion shatt has opposing ends

exiending from the pump for coupling 10 drive components.

a. The pump of claim 1, wherein the first pinion gear and the first buil
gear cormprise herringbone gearing.

12
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7. The pump of cdlaim 1, wherein the crankshaft comprises a second
bull gear disposed thergon, and wherein the pinion shafi comprises a
second pinion gear disposed thereon and interfacing with the second bull

gear.

8. The pumnp of clalm 7, wherein the first bull gear is disposed
between the first and second eccentric sheaves, and wherein the second
bull gear is disposed between the fourth and fifth eccentric sheaves.

a. The pump of daim 7, wherein the five ecceniric sheaves, two
internal main bearing sheaves, and the first and second bull gears are

eguidistantly spaced from one another on the crankshafl.

10.  The pump of claim 7, wherain the first and second pinion gears
comprise helical gearing of opposite hand, and wherein the first and
second bull gears comprise helical gearing of opposite hand

complementary 1o the pinion gears.

11, The pump of daim 1, whergin—
the main bearings comprise external main bearings disposed at
ends of the ¢rankshaft and gach being a spherical bearing,
the main bearings comprise intemnal main bearings disposed on the
crankshatt and each having cyvlindrical bearings, and
gach of the roller bearings Tor the connecting rods has cylindrical

bearings.
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12. A guintuplex mud pump, comprising:

a crankshaft rotatably supported in the pump by two external main
bearings and two internal main bearings, the crankshaft
having five eccentric sheaves, two intemal main bearing
sheaves for the internal main bearings, and atieast one bull
gear disposed thereon;

a pinion shatlt rotatably disposed in the pump and having at least
one pinion gear interfacing with the at least one bull gear on
the crankshaft;

five connecling rods, each of the connecting rods using a roiler
bearing and disposed on one of the eccentric sheaves of the
crankshafi; and

five pistons for pumping mud, each of the connecting rods coupled

{0 one of the pistons.

13, The pump of claim 12, wherein each of the connecting rods couples
o a crosshead by a wristpin, and wherein the crosshead couples o the

piston.

14.  The pump of daim 12, wherein the a first of the main bearing
sheaves is disposed between the second and third ecoentric sheaves, and
wherein a second of the main bearing sheaves is disposed belween the

third and fourth eceentric sheaves.

15, The pump of claim 12, wherein the pinion shafl has opposing ends

exdending from the pump for coupling o drive componenis.

1€, The pump of claim 12, wherein the at least one pinion gear and the

at least one bull gear comprise herringbone gearing.
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17, The pump of claim 12, wherein the crankshaft comprises first ang
second bull gears disposed thereon, and whergin the pinion shalt

comprises first and second pinion gears disposed thereon.

18, The pump of claim 17, wherein the first bull gear iz disposed
between the first and second eccentric sheaves, and wherein the second
bull gear is disposed between the fourth and fifth eccentric sheaves.

18, The pump of claim 17, wherein the five eccentric sheaves, the wo
internal main bearing sheaves, and the first and second bull gears are

equidistantly spaced from one another gn the grankshaft.

20, The pump of claim 17, wherein the first and second pinion gears
comprise helical gearing of opposite hand, and wherein the first and
second bull gears comprise helical gearing of opposile hand

complementary © the pinion gears.

21, The pump of claim 12, whersin—
each of the two external main bearings is a spherical bearing,
each of the two internal main bearings has cylindrical bearings, and
each of the roller bearings for the connecting rods has cylindrical

bearings.

18
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2Z2. A multiplex mud pump, comprising:
a crankshafi rotatably disposed in the pump and supporied by main
bearings, the crankshaft at igast including—
at least one intermnal main bearing sheave disposed on the
grankshafi,

at least five or more eccentric sheaves equidistantly
disposed on the crankshatt, and

at least one bull gear disposed on the crankshaft;

a pinion shafl for driving the crankshait, the pinion shaft rofatably
disposed in the pump and having at ieast one pinion gear
interfacing with the at least one bull gear on the crankshafi;

at least five or more connecting rods, each of the connecting rods
disposed on one of the eccentric sheaves of the crankshaft
with a roller bearing; and

at least five or more pistons for pumping mud, each of the

connecting rods coupled B ong of the pistons.
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% 1€ AL glectric power trom a further power source (16} and a drive systew {20}
p— 7 for deiving electnic motors (36) of the Qoating vessel, wherein the dove sys-
e ( vy tem comprises a DC-bus (40) and at least a first rectifier (31) and & second
S rectitier {32) which are configured fo receive AC electric power and o
e { [ | l provide DO electric power to the DC-bus (40).
= " 1% ¢ /
% m.z"w »»»»»»»»»»»»»»»»»»»»»»»»»» R
= 12
= - N 2
% 81 (); 52 }
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Description

Power svstem for a fleoating vesssl

Field of the invenbion

9]

The present invention relate

6]

Lo a powexr system for a float-
ing vegegel, in particular for a drilling vesgel, such as a

drill ghip, a jeack-up rvig, a floating drilling platform or

-3
<

the like. The invention further relates to a nmethod of opev

ating a power system of a floating vessel.

2

n offshore oil production, floabing drilling vessels such as

-1
n

offghore platforms, drilling rigs, jack-up rigs or drill
ships are used for explo ory offshore drilling and fovr
drilling coffshore wells. Several technical difficulties are
invelved in offshore drilling.

20
Zenervally, such drilling vessel will have an onboard power

generation system for generating the electric power reguired

to operate the drilling egquipasnt, Dril ing egquipment may for

example compriss a top drive, drawworks for raising and low-

NI
n

ering the drill string, wud purgs and the like. A substantial
amount of electiric power can be regquired for coperating such
equipment. In difficult conditions, the drilliing sguipmsant
may for example requivs an electric power of up to 10 MW. A
drilling vegsel further comprises other elechtric consumers

30  yeguiring a substantial amount of electric power, such as &
jacking system of a jack-up rig, anchor wincheg, cranes and
auxiliaxry devices (e.g. cooling and lubrication pumps) of

such systems.

[S3]
i1

Onboard power generation may occur by means of a prime mover
such a a diesel engine or a gas turbine, coupled to a genesra-
toy. Accordingly, such onboaxd power systems generally have

1

ralatively high fuel consumption. Thig contributes to the
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\V]

-
}
}

substantial operational costs of such vessel. Also, the high
D

and fluctuwating load on the gsnerabors and prime movers often
results in excessive wear of componsnts. If the powsr genera-

cion gystem needs to be tested, inspected or gerviced, a

5 drilling operation generally needs to be intervupted, result-
ing in significant financial losses for the operator of the
vegsel
Accordingly, it is desirable Lo provide electric power ta a

10 wessel from a power source other than the onbeoard power gen-

eration systam, In general, this is difficult since the
onboard powexr system ia usually configured to opsrate at a

rticular AC freguency of the generated AC slechtrigc power.

ksl
9}
r

Accordingly, i1f the power system of such floating vessel is

0o be connected to an external power source, it is reguired

-
f

to adjust the AC freguency of the external power scource Lo
the AC fregueancy of the power syvetewm of the floating vessel.
Cne posgibility might be the use of a containevized freguency
converter, which can be connected bstween the external power
20 source and the power asvstem of the floating veggel to achieve
a freguency adaptation. Such solution, however, suffers from
the additional space reguivemants and the additional weight

of such converter, as well as from the reguired installation

efforts. The additional weight may be above 100 t, which in

N
in

turn has significant cost implication, with zpace and weight

on such floating vessel being a valuable asset.

Summary

30 Accordingly, there i1s a need f{or a power system for a float-
ing vessel which mitigates at least some of the drawbacks
mentioned above. In particular, there is a need for a powsr
system which enables a flexikble use of power provided by a

rower gsource external to the fleating vesgel.

(€3
it

Thig need is met by the features of the independent claims.

The dependent claims describe embodiments of the inventions.
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b
]

m

o

ment of the invention provides a power svstem for

oGl
floating wvessel, in particular for a drilliong vessel, such a

in

a jack-up vig. The power system comprises an external powery

s

feed connection which is elactrically connectable (e.g. via a

i

awitch) to an external power gource which ils external to the
floating vessel, the external power feed connection being

F B, |

adapted to recel Al {alternating cwl
¥

vent} electric power

from the external power source and a further power feed con-
nection adapted to receive AC elesctvic power from a further

10 power source, in particular from an onboard power generation
system. The powsyr system further comprisss a drive system,
guch as & dxilling drive gsystem, for dviving electric motors

of the floating vessel, wherein the drive system comprises a

-\

DC-bus and at least s fivst rectifier and a second rectifier

which are configured to receive AL slectric power and to pro-

-
f

vide DC {(direct current} electric power te the DC-bus. The
external powsr feed conpnection is slectrically connectable
{e.g. via a switch} to the first rectifier of the drive sys-
tem and the further power feed connsction is electrically

20 connectable (e.g. via a gwitch) to the second rectifier of
the drive gystem such that in operation, electyic power can
e supplied to the DC-bus from the sxzternal power feed con-
nection via the first rectifier and the from the further pow-

er feed connection via the second rechifier.

N
in

In such configuration, the power system of the floating ves-

sel may be operated with AC electric power at first fre-

[a
o

h

guency received on the external power feed connection and
with AC electric power at a different second AU freguency rve-

30 ceived on the further power feed connection, e.g. Lrom an
onboard power generation system or a3 second external power
gource. This way, a flexible use of an extexrnal powsxr source
i1s enablied while at

&
the zame time, a redundant power supply
is realized. Accordingly, if e.g. the

for the drive gystem

(€3
it

connection to the external power sourcse iz cut, the drive

@
gyvstem may conbinue to operats on AL electric power supplied
from the further power feed connection. Electric powsr may be

provided to the DC-bus simultaneously from the external power
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4

feed connection and from the further powser

Since no additional containerized convert e pro-
vided, significant savings in space, weight and cost may be

achieved with the powsr avstem.

i

In an embodiment, the power systsm is configured to have at

least a first mode of opsvati power

on
feed connection is connected to the first rectifier to supply

electric power to the the external power
i0 ferd connection being digconnected from the second rectifier,
in which the further powsr feed connection is gconnected to
the second rvectifier to supply electric power to the gscond
rectifier, the further powsr feed connection being discon-
t

nected from the first rectifier, and in which the first and

the second rectifiers provide electyic power to the DC bus.

-
f

]

The first mode of operation iz such that the external powser

source and the filrst powsr zsource do not need Lo be svochro-
nized. Accordingly, if the further power source operates at
e.qg. 50 Hz, external power sourcses operating at 50Hz or 60Hz

20 can bhe connected via the external power feed connectiocon. The
floating vessel can thus be connected to an offshore power
aource, e.g. an offshore petroleum production unit, irrespec-
tive of the freguency abt which the power syvstem of such unit

ocperates. Further, 1t 1e pozsible that the extersal power

N
in

feed connection ig digconnected or interrupted without prior

notice, since the power sgystem for the floating vessel xe-

mains operable without any gap in the power supply since the

BC bus is fed in parxallel from the further power scource, e.4g.

an onboard generatoxr.

30

The drive system may be a variable speed drive system adapted

to dyvive the slectric motors at variable szpesd. It may ac-
rdingly incliude one or more inverters coupled to the DC-bus

and to an elsctric motor for supplying AC electrig powery at

(€3
it

variable frequency o the vespective electric moctor.

In an embodiment, the power svstem 18 adapted to be capable
iy

of operating the drive system at the same time with AC elec-
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8]

trie power received at a firvst AC freguency at the external
power faed connecticon and AC slectric power recelved
cond AC freguency at the further power feed connsction, the

second AC freqguency baing different frowm the first AC fre-

i

guency. Accordingly, the powser systam can be connected to an
external power source ilrrespective of the AC fx
che onboard power svstem ls configured for,

In an embodiment, the power system is further configured such

i0 that the external powsyr feed connection is electrica

-}

lv con-

nectable to the second rectifier and the further powsr feed
e

connection is electyically connectable to the first x

.
of the drive systsm., An increased availability and op

o

al flexibility of th

b

¥
2 power syatem may thus be achieved. Al-
S

30, if a rectifier ov power scource fallsg, the power

-
f

&
may still be operable by appropriately switching the respec-
vive electrical conpections, so that fault protection of the

power zystem can be improved.

20 In an embodiment, the power svatem iz configured such that
the first rectifier is selegtively connectable to either the
external power feed comnection oxr the further power feed con-
nection {(and disconnected from the regspective other power

feed connection) and such that the second rectifier is selec-

N
in

cively connectable to either the external power feed connec-
tion or the further power feed connection (and disconnected
From the respective obther power feed comnection).

In an embodiment, the power gyvstam further comprises a f£irst
.y Iy

ot

30 AC transformer, an oubput of which is connectable to the
first rectifier and s second AC transformer, an output of
which iz connaectable to ths sscond vectifier. The external
power feed connection is connectable {e.g. via a switch) to

the input of the first AC transformer and the further power

(€3
it

feed connection is connectablse (2.g9. via a switch) to the in-
put of the second AC transformer. The AL transfcrmers axe
thus connectsd between the respective power fesd connection

and the resgpective rvectifier. The first and the second AC
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ctransformers may be configured to be operable at at least two

different AC frequencies of AC electrical power received at
the input of the respective transformer. By providing the
cransformers, the appropriate voltage can be supplied to the
drive gystem. Further, by enabling operation of the trans
formers abt differsnt AC fraguencies, flexibility of ths powexr

gvatem ig ensured. Electric power at differ

AZ freguencies

can thus be provided vias the external power feed connection

{

and via the internal power fesd connectilon.

The power system may for example bhe configured to be operable

at an AC frequency within the range of about 40 to about 120

z, preferable of abhout 45 to about 70 Hz. It mav for example

-

N ¢

e cdonfigured to be operable ab least at an AC freguency of

¢

about 50 Hz and of about 60 Hz of the AC slectric power re-

@ived on the external powsr feed connection.

i
D

In an embodiment, the drive sgystem is a drilling drive gystem

and is powering an electric motor ©

a}
Woorh
o
0O
T

o)

pump, a cement pump, draw works o r
adapted to power these motors ab variable freguency, s0 that

they can be operated at variable spsed.

The power system wmay be adapted to deliver an electric powsr

]

cf at leasgt 0.5 MW, preferably at lesast 1.0 MW to the drive
gystem, For example, the deliversed slectric power may lie

within a range of about .5 to about 25 MW,

The power system may be configursed such that an slectric pow-

N

er within the range of about (.5 o about 10 MW can be asup-

b

plied from the sxternal power feed connection to the drive

Tem,

(-'

EVES

In an embodiment, the drive system compriges a fivet drive

aystem incliuding the ret and second rectifievs and a second
drive gsvstem for driving electric moto of the floating ves-
sel, wherein ths second drive system comprises a DC-bus and

at least a third rectifier and a fourth rectifier which are
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configured to receive AL electric power and to provide DO
electric power to bthe DC-bus. The external power fesd comnec-
tion ig electyically comnectable {(e.g. via a switch) to the

chird rectifier of the second drive systam and the furthex

i

powey feed connection is electrically connectable {(e.g. via a
gwiteh) to the fourth rectifisr of the second drive system
such that in operation, electric power <an be supplied to the
DC-bus of the second drive system from the external powsy
feed comnection via the third restifier and from the further
10 power feed connection via the fourth rectifier. In the first
mode of operation, the external power feed connection may be
connector ©o the third rectifier but disconnected from the
further rectifier, and the further power feed connection may

be connected to the fourth rectifier bubt disconnected from

the third rectifier. Accordingly, also the second drive sys-

-
f

tem can be powered sven 1f the external power source and the
further power source arve nob synchronous and the exteraal

power source can be disconnected without any inferruption in
the powsr supply of the drives {s.g. in case of an emergency

20 digconnect)

Ag wmentionaed above, slectric comnections can further e pro-
vided for connecting the third rectifier to the further power

feed copnection and for connecting the fourth rectifier to

N
in

the external power feed connection. Accordingly, an improved
resistivity against faults in the power system can be
achieved, and operation may be continued even in case of a
blackout of some part of the power syshem.

30 Similar to whabt wasg wenbiocosd above, a corresponding AC

transformer may be connected before each of the third and

fourth recti

The AC-transformers may be three or four winding transform-

[
(5
D

s, In some configurations, an AC transformer may have thres
gecondary windings, providing three phase shiftred AC power
cubtputs for rectification. In other embodiments, an AC brans-

Former may have three secondary windings which provide two
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phase shifted AC power ocutputs for rectification and a fur-
ther auxiliary power oubput {(which mayv for example be at a
different vsltage and/cr phase). Transformers of one or the

cther configuration can be used together in thes powsr system.

i

Bach of the first, second, third and fourth rectifisrs may

comprise one or move rectifiers, e.g. two, three or more. As
an example, the AC transformer may provide three phase shifo-

ed AC power outputbs, and each of said rectifiers may comprise
10 three rectifiers, one connected to each AC power outpub. This
way, harmonic distortions may he decrsased and a velatively

smeoth DC voltage wmay be obtained on the DC bus,

In an embodiment, the power system has at least & first part

and a second part that axe physically separate on the flgat-

-
f

ing vessel. The further power source comprises a first gener-
ator et ion the first part {A-zide) {(2.g. in a first engine

room) and a gecond generatoy get in the second part {(B-gide)

(2.g. in a second engine room). The first payrt comprises the
20 first drive svatem and the gecond part comprises a second

drive system ingluding at least a third and a fourth rectifi-
er. In sach dvive system, one rectifier iz selectively con-
nectable to either the external power feed commection or the

first generator set withoubt keing commected to the second

N
in

generator get, and one rectifier is selegtively connectable
to either the external power feed connection or the gecond

generator get without being connected to the fivst genevatcoy

set. Accordingly, redundancy can be provided in the power
gystem and the reliagbility ig improved. Since each drxive i1f

30 provided with electric energy both from the first part and

+

the second part of the vessel (i.e. form the A-side and from
the B-side of the power system), a fire oxr flooding on ons
1

part of the vessel will not lead to a blackouf of a drive

system. Rather, both drive systems can remain opevational.

(€3
it

In an embodiment, the sscond drive system ig a cantilever
drilling drive system provided on a cantilever of the float-

ing veszggel, the second drive gvstem being configured to drive
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D

at least & top drive of a drilling system of the fleating
vegsel. Accordingly, 1L becomss possible Lo operabte major
drilling eguipment with electric power supplied from the ex-

cernal power fesder connection.

i

A cantilever may be a movable part of the floating vesgsel
which ilocludes a drill tower and which is woved out from the
deck of the vessel when the vessel is about to drill. In an
exaumple ewbodiment, the first drive system may s a hull

10  drive system which powers electric motors of a mud pump and a
cement pump, and the second drive system may be a cantilever
drive system which may powsxr the electyric motoxs of draw

works of the drill string and of a top drive.

In an embodiment, the floating vessel is a jack-up rig,

-
f

wherein the power system iz further configured to provide
electric powsy to a jacking drive systew having two Cr mGors
variable freguency drives for driving electric motors of a
jacking system of the jack-up rig, wherein the external powexr
20 feed connection is electrically connectable to a first of the
at least two variable freguency drives and wherein the fur-
ther power fesd connection ig elactrically connectable to a
second of the at least two variable fregquency drives of the

jacking drive aystem. Accordingly, also a jacking coperation

N
in

may be power from eleciric power received via the external

power feed connectio

In an embodiment, the DC-bus of the drive syatem may comprise
a first bus gsection coupled to the first rectifisr and a se-
30 cond bus section coupled to the second rectifier. In opera-

-

tion, the first bus section may be connected to the second

Ll

bus section. The fivrst bus section may for example be con-
nected to the second bus section by means of a busg tie com-

rrising one or mors bug tie breakers., One gection ©f the
th

(€3]
192
2
-
<
1
[
o

aystem may thus ke isolated from the other section {(by

cpening the bus tie breaker), e.g. to prevent fault propaga-

tion or the liks. After a fault in one part of the drive sys-

tem, the other part may thus continue Lo operate
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10

In an ewmbodiment, the further power feed connection is an

cnboard power feed connsction and the further power souxrce is

an onboard power genervation system located onboard the float-

5 ing vesggel. The onboard power genevation avstem may for exam-
ple comprizse a prime mover, such as a diegel engine or a gas
curbine, and a gensrator connected thereto. This way, redun-
dancy of the power supply can be achisved while only a single
external conpection is regquired,

in

In other ewbodiments, the further powsr feed connection may
be a second external power fead connection and the further

power source may be a second sexternal power source external

to the floabting vesgel. This way, redundancy of the power

supply can be achieved.

-
f

To an embodiment, the power COMPrises an

{first) external power feed switchgear having a power input

which iz connected to the sxtsrnal power feed connection and
20 a power output which is connectable to the firgt rectifier,
the external power feed switchgear having switches for
awitching at least the power output, wherein the power system
comprise5 an electric connection from the onboard power gen-

eration system to the power outpul of the external power feed

J

N
in

awitchgear. The electric connaction may be a switchgear-
internal connsction, i.e. a connsction from the onboard power
generating system to the switchgear, which is internally con-

nected to the switchgear output.

30 The external power fesd switchgear is generally locaibed
cnbosard the fleoating vessel, the term ‘external power feed’

is used since it may switch the axternal powsr feed conneo-

(€3
it

If an AC transformer ia provided, the electric gonneciion

from onboard power g&neration system to the power output of
the external power feed Switcdgear ig preferably befcre the

trangformeyr, so that either the slectric power from the ex-
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vernal power feed switchgear or from the onboard powsr gener-

“

7oyt
L

stem 1s supplied fo the transformer {e.g. dependent

i

ation s

{

onn the switching state).

i

In an embodiment, the power sgystem further conmprises a second
external power feed pwitchgear having a power input which ig
connectable to the first external power feed switchgear
and/or to a second external power feed connecticn which is

configured to receive AL elechrd

powery from a second exter-

10 nal power source.

The second external power feed switchgsaxy may for example be
located in a diffesrent switchgear room, g0 as to achieve

physical separation, increasing the operational safety

against fire and the like. By providing a second external

-
f

power feed switchgear which can be szselectively connected to
either the first external power fesd switchgear and thus to
the external power feed connection, oY to a second external
power feed comnnection, the power gystem wmay be operated with
20 one or two external power feed commection, £.g. fory providing

redundancy in the external power supply.

In an embodiment, the power system further comprises an

onbeard power genevation switchgear having a powex inpub con-

N
in

nected to the onboard power generation svatem and having a
power oubput connectable to the second recgtifier, wherein the
coboard power generation switchgear has switches for switch-

ing the power input or the power ocubtput or both.

30 The power system may further comprise a second onboard power
generation switchgear having a powser input connected to the

onboard power genseration system, wharein the powsx input of

-

the firvst onboard power generation switchgear is connected ©o

a first set of gensrators and the powsyr input of the second

(€3
it

cnboard power gensraticon switchgsar ils connected to a second

set of generators of the onbeoard power generation svstem., A

9]

cordingly, safety of the system against blackout can be im-

proved. If one switchgear or one gset of generators should
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fail, operation can continue with the other switchgear or the

cther set of generaltors.

In an embodiment, the first and second onboard power genera-
Tion switchgears each comprige an AC bus, the AL buses of
the first and second onboard power gensrabtion switchgears be-
ing intercommnected by means of a bus tie comprising one ov

more bud tie breakers.

Preferably, the first and second zets of generators are pro-
vided in different engine rooms of the floating vessel. Con-
tinuad supply with electric power can thuz bs ensured, e.g.
1f the external power feed comnnection iz cut and on generato
ok

b

g failing, e.g. due to fire in an engine room.

©
[0}

,..
[-J

In an embodiment, the power system may be a redundant power
syatem. A firvst part of the power systen {A-side} may com-
prige the first external power feed switchgear and the second
onboard power gensration switchgsay, whersas a gecond part of
the power system (B-gide) may comprige the second external
power feed switchgear and the first onboard power generation
awitchgear. A-side and B-gide of the power system may be pro-
vided in physically separate vooms on the floabting vessel,

e.g. in gseparate switchboard roows.

The powsr system can be configured such that the first recti-

Fier is supplied with AT elactric powser from the A-side and
the gsecond rectifier iz supplied with electric power from the

B-gside of the power system. Accovdingly, if a rectifier ovx

cne side of the power syvstem fails, the drive gvstem can

T

still be supplied with electric power via the cother side of
the power zystem and the other raectifiesr. By means of the DO-
bug, in particular the interconnected DO-bug gectiong, most
if not all loads of the drive gystem <¢an sgtill be supplie

with electrig powar.

The above mentioned second drive system may be configured and

connaected corregpondingly, so that its at least two rvectifi-
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ers can be supplied with electric powsr from the A-side or

the B-side of the power system.

configured to enabkle an

L

In an embodiment, the power system is
autonomoug supply ©f the dyive system with electric power
from the onboard powsr gensration system of the floating veg-

el when the external power feed connection ig not connected

(o}

to an external power source, and to enable a gimultaneous
supply of the drive system wibh slectric power from the
cnboard power generation svztem and from an external powex
source when the external power feed connsction is connected
to the external power souvrce, A continued drilling opevation
may thus be achieved, even is the external power source is
gsuddenly disconnected or stups the supply of electyric power.
The external power feedsr connection may be provided by a
power cable, io particular an thres phage power cgable or
three zingle phage power cablesg, and it may be termed ‘cable
intevrconnect’ . The external power source may for example be
provided by a power generabtion svatem of a fixed offshore
platform, or of ancther fleoating wvesgsel, such as a floating
cffshore rig or production vessel, =2.g. a semi-submerazible
fshore platform. As an example, the other fixed platform or
veasel wey produce a surpluz of electric power, e.g. when a
surplus of gas iz available during production, and may export
this surplus of electric power via the cable interconnect Lo

5

the power system of the floating vessel.
A furthsr embodimsnt according to the invention provides a
method of operating a power system of a floating vessel, in
particular of a drilling vessel, the power system comprising
a drive system for driving elactric motoxs of the floating
vaeggel, wherein the drive gystem comprises a DC-bus and at
least a first rectifier and a second rectifier configured to

receive AL electric powsr and to provide DC slectric power to

1

the DC-busg. The method comprises the steps of connecting an
external powsr feed connection to an sxbtsrnal power source

which is external to the floating vessel for receiving AL
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electric powsy from the external

further power feed connection to

receiving AC electric power from

{e.g. by closing a corvezponding

in
(1

cernal power feed connecti

drive gystem;

the gsecond rectifier of

guch that electric
f=ed

power system

bus from the external power

10 rectifier and the fxrom the further
the second rectifierx.

With such method, advantagss si

further above with respec
i5 achieved. The power svstem can

with any of the above cutlined

In an embodiment,

of receiving AC electric power

20  connection at a fivst AL fregque
fead

first

power on the further power

frequency different to the

i0on to the
connecting the further
the drive

rower

nilar to

the method mavy

connection at

PCT/EP2014/08703%

POWEY SOUIce,; CQunne ectin ng a

a further power source {ox

the further powser source

connacting the ex-

first rectifier of the

power fsed comnection to

syatew; and opevating the

is supplied te the DC-

connection via the ficrst

nower feed connection via

the cnes outlined

t to the power system may be
be

embadiments.

configured in accordance

further comprise the steps
onn the external power fLzed
oy and recgeiving electric

a second

AC freguency. Accordingly,

the drive system may be fed by AC electric power at two AC

Erequencies, enabling a flexible use of the power system with

25 respect to the import of electvic power via the axternal pow-
er feeder connection.
The features of the embodiments of the invenition mentioned
above and those yet to be aszplained below can be combined

30 with sach other unless noted toe the contrary. In particular,
the power system may be configured as described with respect
o embodimants of the methoad, whereas the method may e per-
formed by means of a power gysiem in any of the above out-
lined configurations.

35
Brief description of the drawing
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The foregoing end other features and advantages of the inven-
...... ion will become further apparent from the feollowing detailed
description read in conjunction with the accompanying draw-

-

ings. In the drawings, like reference numerals refer to like

i

elementa.

Figure 1 shows a schematbtic diagram of a powsrx svstem of a

floating vessel according to an embodiment of the invention.

i0 Figure 2 shows a schematic diagram of a power system of a
floating vessel according to an embodiment of the invention,

whersin redundancy is provided in the powsr systam,

)
0]
c‘f
I_J
[
("

2d description

-
f

In the following, embodiments of the inventicn will be de-

scribed in detail with ref

ings. It is to be understood that the following description
of the embodiments ig given only for the purpose of iLllustra-

20  tion and is not to be taken in a limiting sense.

The drawings are to be vegarded as being achematic represan-
tations only, and elements in the drawings are not necessari-

ly to scale with each other. ther, the representation of

N
in

the varioug elements iz chosen such that their function and
general purpose become apparent to a perscn skilled in the
art. It is also to be underztood that the coupling of physi-
cal oy functional units as shown in the drawings and de-
geribed heveinafter does not necesssarily need to be a direct
30 connection or coupling, bubt may also be an indirect connec-

tion or coupling, i.e. & connection or a coupling with one or
&n

=]

more additicnal intervening elemants. The shkilled person will
further appreciate that the physical or functional units 11-

lugtrated and described herein with regpect to the different

(€3
it

embodinants do nobt necessarily nzed to be implemented as
physically separabe unitg, Ons or more phvsical or functional
blocks or units may be implemented in a common civculit, chip,

circuit element or unit, while other physical or functional
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blocks or units may be implemented in separate circulits,

chips, olrouit elewments or units.

The term ‘connectable’ asz uzed heresin may include providing

i

an electric ¢oupling which can but doez not need to comprige
cne or mors intervening elsments (such as switches, fuseg,
cransformers or the like). It can be a permanent slectric
coupling or a switghable electric coupling. A switch may be
provided for selected electric conoections, for example as

10 illiustrated in the figures.

Figure 1 iz a schematic diagram of a power system 10 of a
floating wvegsel 100. The components of the power system 10
e

-
}

are installed on the floating vessel 100. The floating vessel

100 may for example be a floating offshore platform, a

-
f

J
up rig or a ship, it may in particular be a drilling vessel,

L.e. a drilliocg platform, a drilling rig or a drill ship.

Power system 10 comprises zn sxternal powsr feed connection
20 11 towaxrds an external power souvrce 12, which is external to
the vessel 100. This external power source 12 may for example
e provided by power generation sguipment on a fized cffshors
platform or of ancother floating wvessel, which may for examnple

genegrate

g8 power that can be used onboard the vessel

N
in

100, For this purpoze, the external power feasd connection 1l

is adapted to recsive AU electric power from the external

power source 12. The axbsrnal power feed connection may for
example be provided by an electric power <able, in particular
by a three phase electric powsyr cable, or an alternative axr-

30 ngenent for bransferving three phase A8 electric power Lo

ra
the power system 10.

The power system 10 comprises a further power feed connection

5, which in the embodiment of figure 1 ig a connection Lo a

(€3
it

cnboard power gensraticon systam 16, This svstem may for exam-
ple comprise generators and prime movers, such as diessl en-
gines of gas turbineg, installed on the fleoating vessel 100.

In other embodiments, the further power feed connection may
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be a connection to ancther external power source {(not shown)
which ig external bto the wvesssel 100.
The power system 100 further comprises drive gsystem 20 forx

a
driving electrig motors 36 of the vessel 100, It ig in par-

i

ticular & variable speed drive gystem which can provids AC
electric powaer to the elasctric motors 36 at a variable AC
Ereguency. For this puxpose, the drive system 20 comprises at
least & fivst rechbifier 31 and a second rectifier 32 which,
10 at theixr respective inputs, receive AC electric power. In op-
eration, they rectify the received AC electric power and at
thely respective outputs provide DO elactric powsr te a DRC-

bus 40 of the drive system 20.

The DC~busg 40 has two bus sections 41 and 42, which can be

-
f

interconnected by mesns of ths bus tie 43 by clo

ol
’.J
._3
[t¥]
[
¢
s}
T3
i

c

vive bug tie breakers 44. This way, in case of a favlt of a
component connected to one DCU-bus section, the DC-bus section
be disconnected and operation can cgontinue with the other

20 DC-bug section. In normal operation, the bug tie breakers 44

are closed, thus providing a common DC-bus 40 into which both
rectifisre 31, 32 feed DL slectric power.

Two oy more inverbers 3% can be connected to the DC-bus 40

N
in

for providing AC electric powsr at variable AC freguency to
electric motors 3&8. It should by clesar that any number of in-
verters 35 may be connected to the DO-bus 40, and that the

nunber of inverters does not need to match the number of reg-

30
The drive system 20 is for example a drilling drive system.
The slectric motors 36 can comprise electric motors of a top

drive, mud pumps, of cement pumps, of drawworks or the like.

Accordingly, the drive gystem 20 nseds to be gupplied with

(€3
it

electric power of considerable magnitude, e.g. within a rangs
of about 0.5 to about 25 MW. It should be clear that the par-
ticular power reaguirement will depend on the configuration of

the drive gystem 20 and the veszel 100.
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As can be seen frowm the drawing, thse external power feed con-
nection 11 ig connectable, via respective gwitcheg and via a

first AC transformer 51, to the first rectifier 31. Further,

5 the further power feed connection 15, heveinafter termed
cnboard power feed connection, iz connectabls to the gsscond
rectifier 32 wvia respective switches, the electric connection
12 and the AC transformer 52, Accordingly, the DC-bus 40 can
he fed with electric power from both the external power fesed

10  connection 11 and the onbeoard power feed connection 135 by
closing the regpective gswitches, which may be implemented as
ircult brasaksrs (URs)
Using such electric connections, it iz possidble to supply

electric power at a first AC freguency via the first rectifi-

-
f

er 31 and AC power abt a gecond AL frequency via the second
rectifier 32. Since the slectric power ig first rectified and
then fed to a common DC bus, a power supply from the fwo pow-
er sources begomes possibles without reguiving synchroniza-

20 tion. Accovdingly, the external power feed comnection 11 can
be connected to a external power source 12 irrespective of
the AC freguency at which the external power source 12 pro-
vides electric power. As an example, the conboard power gener-

ation system 16 may operate at an AL freguency of &0 HZ,

N
in

while the =sxternal power gource 12 may provide powsr at an AC
freguency of 50 Hz, or vice versa. The power system can Oper-
ate the drive gystem 20 zimultaneously on the slectric power
from both power asources. Power balancing can thus oocur on
the common DC-bus 40.
30
Furthermore, the external power feed connection 11 is con-
nectable to the gecond rvectifier 32 via rasgpactive switches
and the second AC transformer 52. Alszo, the further power
feed connection 1B connectable via regpective switches,

18
the elegstric connecition 13 and the firzst AC transicrmer 5L Lo

(€3
it

the first rectifie coordingly, an improved protection

T A
against blackout of the powsr system 10 can be provided,

t
o

zince for ezxample if the external po source 12 ig not con-
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nected and rectifier 32 or transformer 52 should fail, the
DC-bus 40 can still receive electrd from the onboard

power generation system 16 via the first rectifier 31,

i
i
s}
¢t
g
0]
Qa

cribed configuration, the power provided via the
external power feed connection 11 can be fully used, whils
che power veguired from the onboard power genervabion svatem
16 can be reduced. This leads to significant fuel savings on
the vessel 100. Alsco, due to a highsr available powsr, driil-

10  ing efficiency may be improved. Continucus drilling operation

can be ensured even if the power supply by the ezternal power

gource 12 is shed, e&.g. dus to a blackout or otheyr prcblems
onn the gpective other platform or vessel. In such case, the

& B

r
DC-bus 4

cnboard power generation sysitem 16§, which can as a response

18 still supplied with electric power via the

-
f

increase its power cutput. Redundancy in the power supply is

thus achieved.

The transformers 51 and 52 are adapted to convert the AC pow-
20 ex received from the external power asource 12 and from the

onboayr ower generation system 1€ to an AC voltage suitable

for opey ating the drive system 20. They wmay for example he

¢

pted to convert from a medium voltage range (e.g. bstween

&
SG00 V and 20000 VY to a low voltage range {(e.g. between 200

N
181

=
o)

nd 1000 V. Other veltage ranges are also concelvable.

The transformers 51 and 52 are adapted to be operable within
a Al fregquency range. Preferably, they are adapted to be at
least operable at an AC freguency of 50 HY and at an AL fre-
30 quency of 60 Hz. This way, flexibility regarding the AL fre-
guency of the power supplied via the external power feed con-
nection 11 or the further powsr feed connection 15 can be en-

sured.

35 Turning now to figure 2, a particular implementation c¢f the
power gsyvstem 10 of figure 1 is schematically shown., Accord-
ingly, all the sxplanations given above wibth respect to fig-
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ure 1 axr

6]

equally applicable to the power system 10 1illus-

trated in figure 2.

=}

In figure 2, the onboaxd power genevation systam 1§ is shown

i

as several gensrators (G}, which can for sxample be provided
in two gensrator sets {as illustratsd), which can be located

in different engine rooms . In the exmamgle of figure two, the

o~

switches illustrated in figure 1 are provided in switch-
hoards. The power system is separabted into a first part,

10  termed A-side and into a second part, termed B-side. The
switchboards of the A-side may be provided in a first switch-

board roow 81 and the awitchboards

the B-zide may he pro-

vided in a second switchboard roo

3

82 which are physically

gseparated. Thig way, continued operation of power gystem 10

o

can be ensured even 1f fire should break out in on of the

-
f

room 81, 82.

On the A-gide, a first external power fesed switchboard &1 iz

provided, which may have an AC-bus 64 and an input of which

is connected to or provides the external power feed connec-

tion 11. It further provides, at an outpub, an electyrig con-
C

tion to the fivst rectifievr 31.

Cn the B-side, a sscond external powesr feed switchboard 62 is

N
181
3
pa
O
«;
’,,1.
Q;
ny

aving an AC bug 83. A switchable intercconnection
65 is pravided betwesn the first and second external power
feed gwitchboards 61 and 62. Furthermore, the zecond external
power feed switchboard 62 may comprise an inpuf connected to
¢r providing a second external power feed connection, s0 that
30 power can received from a second external power source {not
shown} . Via the second external power feed switchboard 62,
the sxternal power feed connection 11 is alsc connectable to

an

the second rectifier 32.

(€3
it

On the A-gide, a first onboard power generation switchboard
71 is further provided, having an AC-bus 73, Similariy, a
first oonboard power gsneration switchbeoard 72 is provided on

the B-side of the power system 10 having an AC-bus 73, and an
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interconnection 7% is provided

busg 74.

to i

and the AC-

itchb

ially symmetrically with respect &

Note that A-side and B-gide sw

The drive system 20 comprises Lwo p
21 with the first and second rectif

syaten 22 with the third

cond drive
and 34.

Corresponding AC-transforme

that each rectifie

(')

e
A

rectilfiers couplad

PCT/EP2014/08703%

2

nterconnect the AC-bus 73

oard arve configured egsen-

o the power system 10,

arts: a first drive system
ters 31 and 32, and a se-
and fourth rectifiers 33

rg 51, 32, 53 and 54 are
3L, 32, 23 and 34 actually

to three gecondary winding

of the regpective AC-transformer. This way, phase shifted AC
electric power can be provided at the three transformer outb-
puts, leading to reduced harmonic distortions an smoother DO~
voltage on the DC-bus 40.

Note that the configuration ig such that each ctifier 31,
32, 33, 34 can be connected to each switchboa 8o that pro-
tection against faultg in the power aysiem is imprcved, In
normal operstion, one rectifier of the first and second drive
aystems Z1, 22 can ke fed from the A-side of the power system
and the other rectifier from the RB-side of the power systenm.
Thus, evern 1f the A-side oy B-zside should fairl, each drive
aystem 21, 22 remzing operabls due to the common DU-bug of
each drive system 21, 22.

A jacking svstem $0 is providaed on
vesgel is a jack-up rig. The jacking

jacking drive gystem with variable

the vesgsel, e.g. when the
o system 90 comprises a

frequency drives

which operate electric motors of the drive gsystem. As shown,
electric connections are provided so that ths variable fra-
guengy driveg 91, 92 ave algoe connectable Lo the sexternal

rower feed connection 11 and the onboard power fesd conned-
tion 15. Accordingly, they can also be oparated with electric

power received from the external po

in figure 2).

wer source 12 {not shown
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In an exemplary configuraticn, both drive systems 21, 22 are
drilling dyrive systems. Drive system 20 iz powering electric
motors of a mud pump and cement pump. Power distribution

cransformers 103, 104 are pvovided for powering auxiliavy

i

eguipment, including for example an anchor winch drive,

granes, cooling pumps and the like. The second drive gystem

e

22 is provided on a cantilever 101 which is movable. The can-

tilever comprises the drill tower and can be moved out for a

deilling operation. Cabkle drag chains 102 are provided to en-
i0 able movement. The eleactric motors 36 powered by the second

drive system Z2 may for example comprige motors of a top

drive and of the draw work of ths wvegsels drilling syatem.

The draw works is for example usged to raige and lowsr the

drill string.

)
f

The generators 15 providing the onboard power generation can
be cyvoled, i1.e. the genevator ourrently in opervatiocn can be
switched through. Accordingly, the generators of one szide of
the powsr system 10 can be taken out of operation for servic
20 ing and testing, while a drilling operation can continue,
with power supply redundancy being provided by the external

power feed and the cother side of the power system,

5

As can be seen, the coofiguration is such that both drive

N
181
0
A
Y
0
el
0}
=
n
i\\\
}.—.
&2
N

can bhe powered simu naously from the exter-
powered s lta 1y £ h

Y
nal powsr feed comnnection 11 and from the onboard power feed
1

[&]
-
-

while maintaining flexibility with resgpect to
the supplied AC frequency. Also, the system reguives har

any additional weight and space and is thus cost efficient to
30 implemeni . Alse, bthe avsten provides redundancy in the power

supply

Note that the voltages and freguencies given in the drawing

are only an example and may be changed or may be completely

(€3
it

different,

While specific embodiments are disclosed herein, various

changes and modifications can be made without departing from

LIBERTY EXHIBIT 1003, Page 320



i

WO 2014/177346 PCT/EP2014/08703%

the scope of the invention. The present embodiments are to be
congidered in all respects as 1illustrative and non-
restrictive, and zll changes coming within the meaning and
equivalency rvange of the appended claims are intended to be

embraced theresin.
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Claims

1. A power system for a flgating vessel, in particular for a

drilling vessel, comprising
an external powsr feed connsction (11} which iz electri-
wally connectable to an external power scourgs (12} which
ig external to the fleoating vesssl (100}, the external
power feed connection (11) being adapted to receive AC
i0 electric power from the external powsr source,
- a further powsr feed connection (153) adapted to receive
AC elsctyic power from a further powsr source (16), and
- a drive gystem (20} for driving electric motors (36} of
the floating vessel, wherein the drive system {20} com-
15 prigses a DC-bus {40} and at least a first reciifiex {31}

and a second rectifier (32) which are configured to re-
ceive AC electrico power and Lo provide DO electrig powsr
to the DC-bus (401},

20 wherein the external powsr feed connection (11} ig electri-
cally connectable to the fivst rectifier {31} of the drive
aystem and wherein the further power feed connection (15) is
electrically connectable to the second reciifier {(32) of the

drive gystem such that i operation, slectric powsy can be

25 supplied to the DC-bus (40) from the external power feed con-
nection (11) wvia the firgst regtifier (31) and the from the
Further power feed connection {(1%5) wvia the zecond rectifier
{327},

whersin the power system ig configured to have at lsast a
30 first mode of operation in which
- the external power feed connection (11} is connected to the

{31} to supply electric power to the fivst

C
~ectifier {31), the external power feed commection (11} being
connected from the second rectifier (232), and

he further power feed connsction (15) is connected to the

(€3]
(921
i
(“" UA

gecond rectifier (32} to supply slectric power to the second
rectifier (32}, the further power feed connection (1h) being

4oy

disconnected from the first rectifier (31}, and
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the first and the second rectifiers (31, 32) provide elec-

tric power to the DO bus (40).

oy
o
=
o
®

powaer gvsien accovding to claim 1, wherein power sys-

_|

tem is further configursd such that the external power feed
connection (11} Ls electrically connectable to the second
rechifier {32} and the further power feed connection (15} is
electricelly connectable bo the first rectifier (31} cof the
10 drive svstem.
3. The powsr azystem zcoording to claim 2, wharein power sys-
tem (10} is configured to have a second mode of operation in
which

-~ the exterxnal power feed comnection (1l) is comnnected to the
ie

-
f

>

gecond rectifier (32) to supply slectr power to the second

i

\

32}, the external power feed comnection (11) being
disconnected from the first rectifier (31}, and
= the further powsr feed connection (15 is connectsd to the
20 first rectifier (31) to supplyv electric powsr to the first
rectifier {31}, the further power feed connection (15} being
disconnected from the second vectifier (32}, and
- the first and the second rectifiers {21, 32} provide elec-

tric power to the DC bus (40).

N
in

4. The power system according to any of the preceding clainms,
Further compriging firvst AC transformer (51} an output of
which ig c¢onnectable to the firvst rectifier {31) and a second

AC transformer {52} an output of which is connectable to the

o~

30 gsecond rectifier (32), wherein the external power feed con-
negtion (11) is connectable to the input of the first AC
crangformer (51} and the further power fesd conneciion {15)
is connectable to the input of the second AC transformer

{52}, wherein each of the first and second AC transformers
{
AY

(€3
it

51, 52} iz configured to be opervable at at least two differ-

ent AC fregquencies of AC electrical power received at the in-

put of the regpective transfcrmer.
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5. The power systewm acgcording to any 9f the preceding claims,

a 1ling drive aystem and

"
0

wherein the drive system (20)
is powering an electric mokor of at least one of a mud pump,

a cement pump, draw works or a top drive.

i

&. The powsry gvatem acoording to any of the preceding cladirme
S ¥ 3 Y g

wherein the drive svestem (20) comprizes a fivst dvive system

{21) including the first and second rectifiers (31, 32) and a

gecond drive aysteam (22) for tving electric mobors (3

-

&

i0 the floating vessel, wherein the zecond drive gystem (22)
comprises a DC-bus {40} and at least a third rectifisr (33)

and a fourth vectifier (34} which are configured to receive

AC electric power and to provide DC electric¢ powsy to the DC-

external power feaed connectlion {(1il) is electri-

1=
i

£
=3
]
=
[0}
[
ol
¢}
g
1]

cally connectable to the third rectifier (33) of the gscond

drive gsystem and the furtl

)

ex power fead comnecbion (15) is
elactrically comnectable to the fourth rec
gecond drive sgystem such that in opsyvation, slectric power
20 can be supplied to the DC-bus of the second drive svatem (22)
from the external power feed connection (11} wvia the third
rectifier {33} and from the further power fesd connsction

{15} via the fourth rectifier (34).

N
in

7. The power system according to any of the preceding cliaims,
wherein the power system has at least a first part and a se-
cond part that ave physically zeparate on the floating ves-
ael, wherein the further power source (15) comprises a first
generator set in the first part and a second gensrator set in
30 the second pari, and wherein the first part comprises the
first drive system {21} and the second part comprises a se-
cond drive system (22} including at least a third and a
fourth rectifier (33, 34},

wherein in each drive gystem (21, 22), one vectifier (31, 33}

(€3
it

is sslectively connectable to either the axt

nal power feed
connection (11) or the first gensrator set without being con-

nected to zecond generator set, and one rectifier (32,

i3
Y
o

t
34) is selectively connectable to either the external power
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feed connection {11} or the second generator set without be-

ing comnected to the first generator se

8., The power gystem ascording to olaim 6 or 7, wheaerein the
X 2 -

5 second drive sgyvstem (22) 1ig a cantilever drilling drive sys-
tem providsed on a cantilever of the flocating vessel, the ge-
cond drive gystem being configured to drive at least a top
drive of a drilling system of the floating vesgsel.

i0 9. The power system according to any of the preceding claims,

wherein the floating vessgel (100} 1g a jack-up rig, wherein
the powsr system (10} is further configured to provide elsc-
tric power o & jacking drive system {50} having twg oY more

variable fregquency drives (91, 92) for driving electrical mo-

tors of a jacking system of the jackwup rig, wherein the ex-

-
f

ternal power feed connection (11} is electrically connsctable

i

to a first of the at least fwo variable freguency drives and
wherein the further power feed connection (1%) is electyical-
ly connsctable to a second of ths at lsast twe variable fre-

20 guaency driveg of the jacking drive system.

10. The Power sysbtem according to any of the preceding
claims, wherein the further power feed connection (15) is an

cnhoard power feed conmection and the further powsr source

N
181
’_‘
@
‘,.A
0

a power generation system located onboard the flgat-

11. The Power svatem according Lo c¢laim 10, wherein the power
gystem further comprises an external power feed switchgear

30 (61) having a powsr input which iz connected Lo bhe external
power feed connsction {11) and a power output which is con-

nectapble to the first recti

{31}, the external powsr feed
gwitchgear (61) having switches for switching at least the

rower output, whersin the power system (10) compriges an

(€3
it

electric connection from the onboard power generation svete
(16} to the power outpub of the sxtsrnal power feed switch-

=

gear {61).
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28
12. The Power system according to claim 11, wherein the power
a second external power feed switch-

aystem further comprises
&

g
first external power feed switohgear (61} and/or to a second

ar {62) having a power input which is comnnectable to the

i

extaernal power feed connection which iz configured to regeive

AC electrig power from a gecond sexternal powsr source,

13. The Power system according to any of claims 10-12, fur-
ther comprising a onboard powsr gensrablon switchgear (71)
i0 having a powey input comnected to the onboard power genera-
ion system (16} and having a power output connectable to the
gecond vectifiler (32}, wherein the onboard power generation
gwitechgear (71) has switchesg for switching the power input or

the power output or both.

-
f

14. The Power system according to claim 13, wherein the power

syaten furthesr comprizes a zsecond oohoard power generabioo
switchgear (72) having a power input connected to the onboard
power genevation system {16), wherein the power input of the
first onboard power generation switchgear (71} is connected
of generators and the power input of the se-

v genevation switchgear {(72) i1s comnected to

&
generators of the onboard power gensyation

N
in

15. The Power system according to any of claims 10-14, where-
in the power system iz configured to enable an auvtonomous
aupply of the drive svatem (20} with electiric power from the
cnboard power generabion system (16} of the floating vessel
30 (100} when the eztercal power feed connection (11} 13 not
connected to an external power source, and to enable a simul-
tanesus supply of thes drive system with electric power from
the onboard powear gensration system (18§) and from the exter-

nal power gsourcs (12} when the external power feed connection

(€3
it

{11y is connected to an external power source.

16. The Power aystem according to any of the preceding

claims, wherein in the first mode of operation, the ocutputs
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j\.]
te]

]

of the first and second rectifiers (31, 3 are elecgtrically

connacted by the DC bus (40} .

17. The Power system according to <laim 16, wharein the power

ir
o]

aystem ig configured such that in the firzt mode of opera-
tion, when one of the first or the further power fesd connec-

18 digconnaectad, the DI bus (40) receives elec-

(‘1’
i
s
o
H

UB

3]

tric power from the other of the first or the further power
feed comnection {11, 153} thersby enabling a coontinusd opeva-
e

i0 ticn of the electric motors {(36) connected to the DC bus

(40) .

et
o©

A method of operating a power svstem of a floating ves-

gel, in particular of a drilling vessel, the power system

o

comprising a drive system (20} for driving eleciric mctors

-
f

(36} of the [loating vesgel (100}, wherein the drive gsystem
(20) compriges a DC-bus (40} and at leagt first rectifier
@

a
31y and a second rectifier {(32) configured to ¢

3
electric powexr and to provide DC elsctric power to the DC-

20 pbuz, the method comprising the steps of:

- connecting an external power fzed connecticon {(11) to an
external power source {(12) which is external to the

-

floating vessel

b

106) for receiving AC electric power

.

25 from the external powey source (12},

- connecting a further power feed connection (15} to a
further power source (18} for receiving AC electric pow-
er from the further power source,
connecting the external powsr feed conunection {11} to

30 the first rectifier (31) of the drive svstew {(20), the
first rectifier being disconnected from the further pow-
er fesd connection (18},

~  connecting the further power feed connecticon (15) to the

gecond rectifier {(32) of the drive system (20), the se-
35 cond regtifier being disconnected from the exmbternal pow-

er feed connection (11},
- operating the power system (10} such that electric power

ig supplied to the DC-hus {40} from the external power
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feed connection {11} wvia the f
2

the frow the further power feed conmne
[y

second rectifier (32).

PCT/EP2014/08703%

t rectifier (31) and

further comprising the

and rveceiving

feed connection {(15) at a

5 19. The method according Lo ¢laim 1,
gteps of receiving AC slectri¢ power on the external power
feed connection {11} at a fivst AC frequency
electric powsy on the further pow
gecond AC frequency different to the first AC fregusacy.
10
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“POWERTRAIN FOR WELLSITE OPERATIONS AND METHOD”

FIELD

{0001} Embodiments herein relate to pumping operations for oil and gas wells,

In particular, embodiments herein relate to an improved powertrain incorporating an

energy storage medium for powering welisite pumping operations.

BACKGROUND

(00023 Many oil and gas wells require stimulation in order 10 increase the
oroduction of hydrocarbons from an earth formation.  Stimulation is typically
accomplished using the process of hydraulic fracturing, which injects water, sand,
and other chemicals from surface into a wellbore In communication with the
farmation o create and maintain fractures in the formation rock, and thus pathways
for the oil and gas to flow from the formation to the welibore and subsequently to the
surface o be collected and transported.

[0003] Traditionally, water, sand, and other ingredients (o be injected into the
formation are blended at surface and then pumped downhole as a slurry. The pumps
used are typically plunger style-pumps. Other injection methods are sometimes
used, where a concentrated sand slurry s pumped by plunger styie pumps, while
clean water is pumped by pumps typically used in waler pumping applications, and

the two pressurized streams are blended together at the desired density before

LIBERTY EXHIBIT 1003, Page 339



WO 2019210417 PCT/CA2019/050575

being fransported downhole. Cther wellbore operations such as  acidizing,
cementing, cleaning, and displacing are also performed using pumps to pump a fluid
downhole in a manner similar to that used for wellbore stimulation.

10004 Typically, a plurality of pumps is used to pump the slury downhols,
each pump mechanically driven by a prime mover such as a diesel engine through a
multispesd gearboxfransmission (o provide an appropriaie level of gear reduction to
match the desired pumping rate and pressure with the available power the diesel
engine can produce.

H0005] Wellhore pumping operations typically start al a minimal “feed rate”
which is gradually increased over time, resulting in @ peak pumping power for the
particular pressure pumping operation. Qther pumping factors such as geological
stresses, fluid viscosity, proppant, downhole duning and sweeping, dendritic branch
development, spurt losses, and fluid density also affect pumping power
requirements. The resulting power requirement over the couwrse of a pumping
operation can be piotted as a hydraulic horsepower profils, hydraulic horsepower
(HHP) being a measurement of how much power is required to pump a fluid.

[0008] Al the beginning of a wellbore stimulation pumping operation, the
oump ramps up the volumetric flowrate and pressure until there s formation
breakdown, which is the point where fractures in the rock initiate. Once fracturing is
nitiated, substantially less energy is required o propagate the fractures. Thus, there

is a large, or peak, HHP hydraulic horsepower demand {0 initiale a fracture, which

2
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decreases rapidly once fracturing is initialed. Additionally, downhole stimulations
result In increased dendritic branching, which requires the stimulation pressure
pumping rate to be gradually increasad in order o continue o develop the fraciure
network,

100071 Prior to commencing pressure pumping operations, a job design is
done based on known conditions from neighbouring wells and geclogic conditions,
From ihis known dala, the maximum and average HHP requirements can be
anticipated relalively accurately. The number of proposed stages of the fracluring
operation and the amount of proppant desired to be placed are also determined
before the beginning of pumping operations.

[O008] Typical HHP profiles, over time for stimulations of less than 500 kg/m3
resull in a peak-to-average HHP demand ratic of about 1.8 (see Fig. 4B). High sand
concentration pumping operations with aggressive sand ramps greater than 1000
kg/m3 can result in a peak-to-gverage HHP ratio of greater than 3 {see Fig. 4C).
Typically, HHF ratics range from 1.5 to 3. However, i is necessary 1o have sufficient
power on sife to meet the expactad peak hydraulic horsepowsr demand, plus a
contingency. This can resull in the onsite available HHP being 2-4 times the average
HHP that is needed for the operation. This is inefficient, as significant capital is
required o purchase the diesel engines {o supply the peak HHP, such peak-demand
engines being quite large and heavy, making transport difficult and costly, and

substantial manpower is reguired (o commission the engines for operation.

3

LIBERTY EXHIBIT 1003, Page 341



WO 2019210417 PCT/CA2019/050575

{0009] Further, the use of diesel engines as prime movers s
disadvantageous, dug to thelr relatively high fus! consumptlion and emissions, driven
by the necessity Tor the engines 10 be oversized to be capable of providing peak
power only periodically for fracture initiation. Such sizing means that the diessel
engines arg iding for extended times when peak power is not required, with
consequent inefficiencies.

[0010] A further disadvantage of diessl engine-powered pumping operations
is thal diesel engines are typically coupled to the pump through a mullispeed
hydraulically controlled gearbox. The gearbox can overheat i the cooling system is
not well maintained, and thus limits the rate at which water and slurry can be
pumped into the wellbore. Maintaining the gearbox in good condition is exiremely
difficult in ailfield operations, as such environments are offen dirty and dusty. Thus,
the gearbox is offen a major imiting factor in how much power may be output by the
diesel engine, and therefore the available HHP for the pumping operation.

00117 Gas turbine prime movers, using natural gas as fue!, can reduce CO2
and NOx emissions by approximately 30-60% compared to conventional digsel
engines. However, gas turbines sized for generating sufficient power for welibore
oumping operations {(l.e. at l2ast up to peak HHP) typically comprise three or more
semi-truck nads of equipment, require a large capacily crane onsite to assemble all

the componenis into an operable unit, and necessitate at least a week of satup time.
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In comparison, conventional diesel powered fracturing equipment can be driven onto
site on a single semi-truck and operating in a few howrs,

100123 There also exist *bi-fusl” dissel engines that are capable of operating
on part natural gas, part diesel fuel However, such bidfusl diesel engines have
greater mechanical complexity so as to provide two types of fusl to the engine, with
two separate fuel systems. Other disadvantages are that the engine must idle on
oure diesel fuel and, whan in bi-fuel mode and under power, only about 40% of the
diesel fuel can be substituted by natural gas, thus limiting the improvement in fuel
consumption and emissions. There 8 also a phenomenon called "methane siip”,
where g certain portion of the naturs! gas is not burned and simply passes through
the engine, thus increasing greenhouse gas emissions. Overall, experience has
shown that the cost savings associated with operating ti-fuel engines is negligible as
compared to conventional diesel engines.

[0013] There is a need for a powertrain for welibore pumping operations that
is capable of mesting al least the peak HHPF demand of such opsrations while
oroviding increased fuel efficiency and a reduction in emissions, capital expenditure,
manpower requirements, and space needed (¢ accommodate the powerlrain
equipment, and further {¢ maintain the ease of setup and short commission of

conventional diesel-powered squipment.
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SUMMARY

{0014} Generally, a powertrain is provided for powering welisite pumping
aperations including a power source for producing energy onsite that is operated at
peak efficiency, but not necessarily at the peak power demand of the operations. In
addition, for meeting peak power demands, energy storage such as a power bank is
provided o make up the power shortfall of the power source. One or both the power
sOUrcs and power bank direct energy io one or more electric motors coupled o
pumps. A power management sysiem directs the source andfor bank energy to the
motors or fo the power bank as appropriate for charging purposes.  The power
source can be a prime mover, such as a fuel-powered device, coupled {0 a
generator, the prims mover being sized for supply up {o the average powsr demand
of the pumping operation, and the powsr bank is sized to supply up fo at least the
difference between the peak and average power demand of the pumping operation,
thereby providing a load levelling means o salisty peak demand of the operation.
As a resull, the prime mover can be operated al peak efficiency Tor average
operation without a need for over-design to meet peak power demand.

[0015] The power management system manages the direction of current flow,
a state of charge of the power bank, and powsr source gperation to provide least
fuel consumption while meeting the power demand of the pumping operation.

{0016] In one aspect, a powertrain s provided for a wellbore pumping

operation having g power demand and a pesk power demand. The powertrain

5
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comprises a power source producing a first power capacily at less than the peak
power demand. A power bank is provided having a second power capacity. At least
one electric motor is coupled 10 at least one pump, and power management system
glectrically connecled to the power source, the power bank, and each motor, and
configured o selectably direct electrical current from one or both of the power
source and the power bank 1o one or both of the power bank and each motor. The
power management system direcis the electrical current for either or both energy
sources 1o meet the power demand of the welibore pumping operation.

017 In embodiments, the power management system is configured to
selectably operaie the powertrain in one of g hybrid mode or one or more non-hybrid
modes, the power management system selecting the hybrid mode when the power
demand of the wellbore pumping operation excesds the first power capacity; and in
the hybrid mode, a first elecirical current is directed from the power source to each
motor, and a second slectrical current is directed from the power bank 1o each
motor.

{0018] In embodiments, a varety of non-hybrid operational maodes are also
available including electric-only mode, & turbine-only mode, a charge-pump mods,
and a charge-only mode. In the electric-only mode, the second electrical current is
directed from the power bank to sach motor,  In the turbine-only mode, the first
electrical current is directed from the power source to each motor.  In the charge-
pump mode, the first elecirical current is directed from the power source to each

7
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motor, and a third slectrical current is directed from the power source 0 the power
bank., Further, in the charge-only mode, the third elecirical current is directad from
the power source 1o the power bank.

(00191 I another aspect, & powertrain for a welibore pumping operation, is
orovided comprising a power bank, at ieast one electric motor coupled to at Isast
one pump; and a power management system electrically coupled to the power bank
and the at least one motor, and configured to direct electrical current from the power
bank to each motor. In an embodiment, a power source is elecirically connected to
the power management system, wherein the power management system is further
configured o selectably direct electrical current from the power socurce {0 the power
bank.

{0020] in a method aspect, powertrain for a wellbore pumping operation s
operated comprising: delermining a powser demand of the wellbore pumping
operation; directing electrical current from a power source that produces power {0
each moltor o mest a portion of the powsr demand, and directing electrical current
from a power bank {0 each motor 10 mest a balance of the power demand. The
power source has a first power capacity and the power bank has a second power
capacity.

{00217 In an embodiment the method further comprises determining a state of

charge of the power bank of the powerirain and directing electrical current from the
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powser saurce 1o each motor and, based on the state of charge of the power bank,
directing slectrical current to the power bank and 10 each motaor.

100223 In embodiments the directing of the slectrical current further comprises
selecting, based on the power demand and the state of charge, an operating mode
of the powerlrain out of a hybrid mode and one or more non-hybrid modes. In the
hyvbrid mode, the method comprises directing a first electrical current from the power
sourcs io each motor, and directing a second electrical current from a power bank to
egach motor. In the one or more non-hybrid modes the method comprises, in an
electric-only mode, directing the sscond electrical current from the power bank to
gach motor.  In a turbine-only mode, the method comprises directing the first
slectrical current from the power source o sach motor. In a charge-pump mode, the
method comprises directing the first elsctrical current from the powsr source to gach
motor, and directing a third slecirical current from the power source o the power
bank to charge the power bank. In the charge-only mode, | the method comprises

directing the third electrical current from the power source o the power bank.

BRIEF DESCRIPTION OF THE DRAWINGS

(00231 Figure 1A is a schematic represeniation of an embodiment of &

powerirain in a hybrid mode, using both generated energy and stored energy;
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{0024] Figure 1B is a schematlic representation of an embodiment of a
poweriram in & charge-pump mode using excess gensrated energy directed 1o
storage;

100251 Figure 1€ is a schematic representation of an embodiment of a
powertrain in a generated-energy made only;

[002e] Figure 1D iz a schematic representation of an embodiment of a
powertrain in a stored energy mode only;

100277 Figure 1E is a schematic representation of an embodiment of a
powertrain in a charge-only maode using genarated energy directed to storage;

10028] Figure 1F is a schematic representation of an embodiment of a
powertrain in a charge-electric mode in which the generated energy is sent o
storage and all energy for the powertrain is drawn from storage;

{00247 Figure 2A is a schematic representation of an embodiment of an
electric powertrain in an slectric-only mode;

fa030] Figure 2B is a schemalic representation of an smbodiment of an
eleciric powertrain in a charge-electric mode;

{0031} Figure 3C Is a schemalic representation of an embodiment of an
electric powertrain in a charge-only mods;

100323 Figure 3 is a perspective view of an embodiment of a battery module of

the powertrain containing multiple battery packs;

10
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{0033] Figure 4A is an illustration of the typical power demands over ime of a
multistage fracturing operation;

10034} Figure 4B is an illustration of the power demand over time of a single
stage of a low sand concentration fracturing operation; and

{0035] Figure 4C is an illustration of the power demand over time of a single

stage of a high sand concentration fracturing operation.

DESCRIPTION

H0036] As used herein, the ferm “prime mover means a maching for
transforming energy info mechanical work, such as for example a diesel engine, gas
turbine, electric maotor, and the like. "Horsgpower” means the shaft work that is
praduced by a prime mover, sither at the fiywhee! or shaft of the dissel engine,
electric motor, or gas turbine. "Hydraulic horsepower” (HHF) is a caicuiated number
for determining how much power is required o pump a fluid, and is not the same as
the horsepower produced by the prime mover. The industry accepted formula for
calculating hydraulic horsepower is HHP = pressure {(in PSI * flow rate {(in US
galions par minute) / 1714

(00371 Embodiments of an improved powertrain for use in wellsite operations
are described herein. Wellsite operations are generally pressure pumping
oparations, such as wellbore stimulation (e.g. hydraulic fracturing), cementing, or

aeidizing. In exemplary embodiments herein, Applicant’s invention is described with

X

LIBERTY EXHIBIT 1003, Page 349



WO 2019210417 PCT/CA2019/050575

reference to a hydraulic fracturing operation. However, one of skill in the art would
undersiand that the powerirain and methods describad harein are applicable to any
wellsite operation in which fluid is pumped downhole.

(00381 With reference to Figs. 1A-1F, an embodiment of a wellsite operation
powertrain 10 comprises one or more prime movers 12 operatively coupled to one or
more generators 14 o function s a power generation assembiy or power source 16,
generating energy Tfor producing power, and an energy siorage or power bank 20
comprising one or more modules 19 containing power storage medis 18 for sloring
and supplying power. Prime mover 12 can receive suitable fuel from a fuel scurce,
such as a fuel tank or gas line (not shown). Power storage media 18 can comprise
batteries or any other form of energy storage, such as capacitors. Herein, the power
storage media 18 shall be assumed to be balteries.

H0038] The power generation assembly 16 and power bank 20 can be
glecirically connected 1o a power management system 22, The power management
systern 22 is eleclrically connecled to one or more elsclric motors 24 configured 1o
drive one or more fracturing pumps 26 o pump fluid into the wellbore W, In hydraulic
fracturing operations, pump 28 is typically a plunger-style positive displacement
cump. The various components of the powertrain 10 are slectrically comnscted by
known means including via electrical cables 28, The arrows in Figs. 1&-1F indicate

the direction of current flow in a given operational mode.
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{0040} Figs. 1A-2C show components of the powsrtrain 10 mounted on the
beds of trucks 8 for convenient transport. However, one of skili in the art would
understand that the components of the powertrain 10 can be provided in various
different arrangemeants on trucks 8, or alone withoeut any trucks 8 such as on skids or
other forms of transporl. Further, while only one prime mover 12, generator 14,
motor 24, and pump 26 are shown for the sake of simplicity, combinations of one or
more of prime movers 12, generators 14, motors 24, and pumps 26 may be used o
provide the necessary pumping power for the wellsile operation.

00417 The power management system 22 is configured for allocate curent
ageeording 1o various operational modes of the powertrain 10, The power generstion
assembly 16 can be sized 1o generale anough energy to power the mofors 24 so a5
to provide up io at least the average HHP demand of the wellbore operation. The
power bank 20 can be sized to supply enough energy to at least make up enough
power 1o the motor 24 {0 provide up 1o at least the peak HHP demand of the
wealibore operation, when combined with the power gensrated by the powsr
generation assembly 18, In this marnsr, the prime mover 12 can be run at a fuel
gfficient load for most of the duration of the welibore operation as oppoased o idling,
and does not nesd 1o be oversized to mest pagk HHP demand. As a resull, the
system provides a significant improvement in fuel consumption as compared {o

conventional fusled systems sized for peak demands.
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10042] Each electric motor 24 can be directly coupled {o its respective pump
26, thersby dispensing with the need for a hydraulic fransmission or gearbox and the
corresponding limits 1o pumping rate. By sliminating the hydraulic transmission, the
pumping rates of the present powertrain 10 can be greatly increased. The various
componeris of the powertrain 10 shall now be describad in further detail.

00421 in an embodiment, prime mover 12 is a gas turbine. The gas turbine 12
is configured to be primarily fusled by natural gas, but can also be configured to be
fueled by any suitable hydrocarbon fuel such as propane, diesel fuel, kerosene, jel
fuel or a combination thereof The turbine 12 can also be configured to be capable of
switching between various fuels "on the fiy” such thai, if there is an interruption o
the natural gas supply, the gas turbing 12 can be switched to a standby supply of
diessl fuel or other fusls without shutting down the turbine 12,

10044] Use of a gas turbine 12 is advaniageocus over conventional diesel
engines, as such turbines 12 provide a reduction of emissions of approximately
30%. in particular, COZ, NOx, and particulate smissions are reduced through use of
a gas turbine. A further advantage of using a gas turbine 12 over conventional diesel
engines is a significant reduction in noise emissions. For example, observed sound
praessure levels of diessl engines are approximately 100-103 dB at 1 meter. In
contrast, a packaged gas turbine MPU unit available from Siemens of 4815
Southwast Freeway, Suite 800, Houston, TX 77027, United States, rated at 85dB at

1 meter, and the addition of an optional quiet kit can reduce the noise o 58 dB.
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Dieseal engines also typically produce a lower frequency noise, which carries farther
than the highsr pitched noise produced by a gas turbine. Thusg, a lurbine is less likely
to disturb people and wildlife living close to the worksite.

(00457 While the prime mover 12 is referred 0 as & gas turbine in
embodiments herein, any other suitable source of mechanical power for generating
energy may be used as a prime maover, such as a diesel engine, natural gas fired
reciprocating engine, steam turbine, and the like.

[0048] Prime movers 12 and coupled generators 14 are  typically
manufactured in a variety of different capacities. Thus, multiple prime movers 12 and
generators 14 of different sizes may be used o supply the desired amount of power
for the wellsiie operation. When the anticipated power demands are greater the
cutput of a single prime mover 12, multiple prime mover 12 and generator 14 units
can be brought fo the wellsite and operated together as a power generafion
assembly 16, or microgrid. For example, prime movers 12 are gvailable in sizes
supplving 3.4MW and 5.7MW of powsr, Prime movers units 12 can be sized up to
30MW and, when applied to meel peak demand, such units are large, hsavy,
prasert g single point of failureg, reguire many trucks o fransport, and take 7 10 11
days to commission and bring into operation.

{00477 In comparison, smaller prime movers 12 as employed herein can be
commissioned and operational in as litle as 2 hours after being driven to the

wellsite, and are easier to transport. Thus, it is preferable to use multiple smaller

15
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orime movers 12 and generators 14 o provide average power for the operation. A
further advantage of utilizing powser generation assemblies 16 comprised of smaller
prime mover 12 and generator 14 units is that, should a single prime mover 12 or
generator 14 fail, there remain other prime movers 12 and generators 14 that, when
combined with the added enargy of the power bank 20, can provide encugh power
to flush (displace) the wellbore of proppant and leave the wellbore filled with clean
water. This will prevent the wellbore being "sanded off’ in the event of the faillure of a
orime mover 12 or generator 14 and enswre thal fracturing operations can
recommence once the cause of the failure has been rectified.

10048] With reference to Fig. 3, the power bank 20 comprises g pluraiity of
battery packs 18, each pack containing a plurality of battery cells. The battery packs
18 can be configured (o provide voltages higher than that of 3 single battery cell,
such as by arranging the batieries in series, according o the power demand of the
wellsite operation. The batltery packs 18 can be further consclidated into larger
battery modules 18 for convenient fransportation and replacement. The baltery
modules 19 can be slectrically tied together via a bus, such that the batlery packs 18
do not nead 10 be individually wired 10 the power management system Z2.

(00491 In preferred embodiments, the battery packs 18 are thermally
managed, such that they do not overheal and avoid catching fire, or become oo
cold where their performance for both charging and discharging is reduced. As such,

the battery modules 19 can be arranged onto an electrical trailer or container that is
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ciimate controlled to ensure the battery packs 18 are mainfained substantially at
ideal temperatures, or within an ideal temperature range, for charging and
discharging. Such ideal temperatures change according to the specific chemistry of
various batteries, but ars typically in the range of 15-35°C. The number of modules
18 can be changed according o the individual power requirements and level of
redundancy required for a particular fracturing operation. In embodiments, power
bank 20, the battery thermal management system, and/or the power management
sysiem 22 may be infegrated into a single unit for ease of transportation.

HO050] In one embaodiment, the batlery packs 18 comprise multiple lithium ion
cells, chosen for their desirable combination of energy density, lifelime number of
charge and discharge cycles, and cost. However, as one of skill in the art would
understand, any suitable battery type that is capable of accepting and delivering
charge from an exiernatl load or power source can be used.

{00517 The electric motor 24 is typically an AC induction motor rated between
2,00C-3,000 HP, but other suitable types and power ratings (such as DC motors) can
be used depending upon job conditions, desired fluid flow rate to be pumped, and
weaight restrictions for equipment transport. Where AC molors 24 are used,
respective variable frequency drives {(VFD) 23 are iocated betwesn the power
management system 22 and the AC motors 24. The VFD 23 provides a method of
controlling the speed of an AC molor steplessly from zero to the maximum rotational

speead of the motor. The VFD 23 allows an AC motor 1o mimic the control available
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to vary the speed of a BC motor by varying DO voliage. One or more VFDs 23 may
control muitiple electric motors 24, if a DO motor is used, a VFD 16 is not necessary,
but alternative well known speed regulating means are used in place of a VFD, such
as adjusting voltage to the DC motor 24 with rheostats or potentiometers, or varving
the speed of the prime mover 12.

00523 Typically, multiple molors 24 and accompanying VFDs 23 drive
multiple pumps 26 10 meet the HHP demand of the operation, as a singie motor-
driveny hydraulic pump 28 would be og large to practically transport to the well sile.
For exampie, for large well operations, it is impractical or impossible to use a single
pump o provide the total fluid rate, a5 present pumps are only svailable up fo
500Chp, and are too wide to move on highways without obtaining special permiis.
{0053] The power management system 22 can comprise components for
regulating and converting the electrical power from the generator 14 to a form
appropriate for driving the electric motor 24 and charging the power bank 20
Generator 14 typically produces AC current which must be rectifisd to DC current
having a specific voltage and current in order to charge the battery packs 18 of the
power bank 20 without damaging them. As such, the power conditioning module 22
can comprise rectifiers, transformers, and other equipment for conditioning current
from the generator 14 {o be suitable for charging the battery packs 18. Similarly,
when power is drawn from the power bank 20, it may need to be stepped up or down

and inverted to AC current 1o drive the electric motor 24, Accordingly, the power
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management system 22 can comprise suilable transformers and inverters for
conditioning the current from the power bank 20 to be suitable for driving the molor

4.

B3

[0054] The power managenment system 22 can further be configured to
manage power for the entire pumping operation. For example, the management
sysiem 22 can have computer processors, machine-readable media, nputfoutput
interfaces, or other suitable components operative {0 manage the ouiput of the
power generation assembly 16 and the power bank 20, monitor the slate of charge
of the power bank 20, monitor the power demands of the motor 24, and
gutomatically adjust the operation of the system in a manner to minimize fusl
consumption while providing enough power {0 meet the pumping demands of the
wellsite opergtion. In embodiments, the power management system 22 can also be
configured {o communicate with, and receive instructions from, a fracturing controller
configured to control the entire wellsite operation, such that control of the powertrain
10 is centralized at the fracturing controlier.

{0085] With reference to Figs. 1A-1F, o optimize the operation of the
powerirain 10, the power management system 22 can be configured to selectably
runt the powertrain 10 In a number of operational modes. In the depicted
embaedimeant, the power management system 22 can operale the powertrain 10 in a

hvbrid mode (Fig. 14), charge-pump mode (Fig. 18), turbine-only mode (Fig. 1C),
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electric-only mode (Fig. 1D), chargs-only mode (Fig. 1E), or charge-slectric mode
{Fig. 1F).

{00561 When the powertrain 10 is in the hybrid mode, the power management
system directs current from the power generation assembly 16 and power bank 20
to the electric motor 24, such that the molor 24 is powered by both the power
generation assembly 16 and the power bank 20. With reference o Fig. 1B, when the
oowertrain 10 i8 in the charge-pump mode, the power managemeni system 22
directs some of the current generated by the power generation assembly 16 (o meet
a low energy demand of the eleciric molor 24, and the remaining surplus current to
the power bank 20 to charge the baltery packs 18 thereof. In the twrbing-only mode
of Fig. 1C, the powsr management system 22 directs all of the current generaled by
the power generation assembly 186 o the electric motor 24, and no current is gither
directed {o or drawn from the power bank 20. In the eleciric-only mode of Fig. 10,
the power generation assembly 16 does not generate any current, and the power
managsment system 22 draws currernt only from the powsr bank 20 and directs said
current {o the electric motor 24, This mode I8 useful f a fusl-powered generator is
down or being serviced.

{00571 I the charge-only mode, the power management system 22 directs all
of the current generated by the power generation assembily 16 {0 the power bank 20.
This can charge the power bank when well operations have ceased. In the charge-

eleclric mode, the power management system 22 directs all of the current generated
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by the power generation assembly 16 {o the power bank 20, and draws current from
the power bank 20 1o power the motor 24, This is useful for alternate power
management of the molor.

100581 The power management sysiem 22 can be configured {0 select the
appropriate operational mode in response to various factors, such as the state of the
charge of the power bank 20, the power demands of the motor 24, and to optimize
the system for the greatest fuel efficiency. The power management sysiem 22 can
be further configured to aulomatlically compensate for situations wherein the gas
turbine 12 is derated due to factors such as elevation and temperature, such that
any shortfall of power generated by the gas turbing 12 can be compensated by
drawing power from the power bank 20 {0 mest the HHP demand of the wellsite
aperation.

H0058] In embodiments, the power management system 22 can be comprised
of & number of discrete modules that perform specific functions as opposed {0 an
integral unit. For example, a ballery managsment module that adjusts the charging
rate and state of charge of the battenies, such as a module commercially available
from Lithium Werks in the Netherlands, can be installed in the power management
system 22 and be configured to communicate with other componants of the system
22 through a CAN bus protocol. Another module that can be part of the power
management system 22 is a turbine/generator controller, such as the controlier

forming part of the Siemens MPU (Mobile Power Unit) which is a combined gas
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turbine and generator package that is trailer mounted and can be transported as a

single lpad.

Example Pumping Qperation

{0080] Fig. 4A is an excerpt from SPE paper number 187182 ({the "SPE
Paper’} and provides an exampile of the time-power piot recorded from g 27 stage
fracturing operation in a well in Oklahoma. From the plol, it can be seen that the
peak HHP demand of the operation is approximately 12,000 kW, but such peak HHP
18 only required for very short periods of time to initiate fracturing. From the data in
the SPE Paper, it can be calculated that the average HHP demand is 8125 kW, and
the difference betwesn the peak and average HHP demand is approximately 3875
KWV,

100817 To supply power for the fracluring operation exampie set forth in the
SPE Faper, the prime movers 12 and generators 14 of the present powertrain 10 are
sized to provide up 1o at least the averags eguivalent HHP demand of the fracturing
operation, and the power bank Z0 is configured to provide up to at least the
difference between the peak HHP and average HHP demand o the motor 24, such
that the prime mover 12 and power bank 20 togsther are capable of providing up o
at least the expected peak HHP demand of the operation. In preferred embodiments,
the prime movers 12, generators, 14, and power bank 20 are configured io

cumulatively provide up o 20% greater power than the expected peak HHP
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demand, such that redundant power is available in the operation in the event of an
unexpectedly high HHP demand, the failure of ong or more prime movers 12,
generators 14, or batlery packs 18, stc. In this manner, the prime movers 12 and
generators 14 can supply power o the electric motors 24 for most ¢of the fracluring
operation, and the remaining power demand above the average HHP demand is
provided by the power bank 20 for the short amount of time needed.

100621 in another embodiment, for the SPE Paper fracturing operation shown
in Fig. 44, the prime movers 12 are sized to provide 8125 kW of equivalent HHP.
The power bank 20 is configured to provide the remaining 3875 kKW of power such
that the electric motors 24 can provide 12 000kW of HHP to meet peak HHP
demand.

{0063] In use, with reference to Fig. 1A, If the motor 24 requires power above
8125 KW, for example during initigtion of a fracture, the power management system
22 can operate the powertrain 10 in the hybrid mode such that both the power
generation sysiem 18 and power bank Z0 supply power 10 the motors 24 o meet the
HHEP demand of the operation. With reference to Fig. 1B, if the HHP demand of the
fracturing operation falls below 8125 kW, then the power management system 22
operates the powertrain 10 in the charge-pump mode and directs any power
generated by the power generation system 16 and not required to salisfy the HHP

demand o the power bank 20 {o replenish its stored energy. With reference to Fig.

1C, i the demand of the fracturing operation is below 8125 KW and the power bank
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20 is already at or above an upper threshold efficiency level, such as 80% charge,
the power management system 22 can operate the powertrain 10 in the wrbine-only
maode and such that no power is directed {o the power bank 20, and adjust the speed
of the prims movers 12 o maintain the pumping rate of the opesration within a
desired range.

[0054] Alternatively, tumning to Fig. 1D, if the power bank 20 has sufficient
charge and is capable of supplying enough power t0 mest the HHP demand of the
operation, the power management system 22 can operale the powertrain 10 in the
electric-only mode such that the prime mover 12 can be shut off complstely and the
power bank 20 supplies all of the power to meet the HHF demand. With reference to
Fig. 1E, if the fraciuring operation does not require any power, for example when the
operation has completed a fracturing stage and has not yet begun the next stags,
the power management system 2¢ can operate the powerlrain i a charge-only
mode and direct all power generated by the power generation assembly 16 t© the
power bank 20 o repienish its stored energy. With reference to Fig. 1F, the power
management system 27 can alse operalte the powertrain 10 in a chargs-electric
mode, wherein the power bank 20 supplies all of the power {0 meet the HHP
demand, and all power from the power generation assembly 16 is direcied (o the
power bank 20.

{0065] In embodiments, the power management system 22 can be configured

to run the prime movers 12 at about their most fuel efficient load for as much of the
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wellbore operation as possible, only idiing the prime movers 12 when necessary. As
the prime movers 12 are sized to provide the averags HHP demand of the operation,
and the power generated by the power generation assembly 16 can be used to fulfill
HHP demand and/or charge the power bank 20, the power management system 22
can select between the varicus modes of the powertrain 10 o keep the prime
movers 12 operating at their most fuel efficient loads and effectively utilize all of the
oower genserated thereby. As an exampie, gas turbines used as prime movers 12,
operate at peak sfficiency under full load. Al idle, the specific fuel consumption of
gas wrbines at idle is very high, and thus it is desirable {0 operate the turbine 12 at
full load for as long as possible and avoid idling. Therefore, the management sysiem
22 can be configured to operate the turbines 12 at full throttle for as long as possible
while the powertrain is opsrating in the hybrid, charge-pump, charge-electric,
charge-only, or twrbine-only modes. f needed, the management system 22 can
reduce the speed of the turbines 12 in the twrbine-only mode in order to maintain the
pump rate of the operation within a desired range.

10066] The power management system 22 can also conirol the power
generation assembly 16 1o respond (o signals from & pumping conirol system of the
operation. For example, iIf there is an event at the pressure pumping side of the
wellbore operation, that necessitates an emergency shuldown of the fraciuring
oumps 26, the pumping control system can notify the power management system 22

of the anticipated shutdown, and the management system 22 can reduce the output
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of the power gensration assembly 16 by reducing the throtlle of the turbines 12 {o
sliminate the need for resistor banks 10 "receive” excess generated power.

100671 Typically, output of the generators 14 is controlled by manipulating the
field voltage thereof, and if the field vollags is removed, the generator output drops
to approximately zero without the need {0 stop the rotation of the generator 14, As
such, if the electrical load (i.e. the power demand of the operation) is reduced fo
Zerg in a short pericd of lime, such as for a shuildown, the field voltage of the
generators 14 can be reduced (o zero 1o reduce their oulput to zere, and the speed
of the turbines 12 can be reduced in a controlled manner. Thus, there is no need to
engage a hard stop on the turbines 12 in the event the ioad is suddenly reduced o
zero. There may be residual vollage generated due 1o inductance and impedance
effects of the windings, but the relative output of the generalors 14 will be

approximately zero.

Eleciric Fowsrtrain

{0068] in another embodiment, the powertrain can be a complately elecinic
poweriramn 30 wherein the power bank 20 is the only means to provide power to the
motor 24, The power bank 20 is preferably brought to the welisite in a charged
condition such that they are ready 1o be used immediately. The power bank 20 can
be charged by any suitable power source 32, such as a prime mover 12 and

generator 14, hydro, wind, or solar power, or a nearby ufility. Use of renewable

26

LIBERTY EXHIBIT 1003, Page 364



WO 2019210417 PCT/CA2019/050575

power sources is preferrad, such that the entire wellsite pressure pumping operation
1S carbon emission free. Allernatively, onsite sources of fusl, such as natural gas,
can be supplied to the prime mover 12 1o generate power to replenish the engrgy of
the power bank 20.

10069] Such a battery-only powertrain 10 can cotherwise have & similar
arrangement as the above-described hybrid powertrain 10, with a power source 32
raplacing the power generation assembly 16, The power management system 22
can be configurad to operate the batlery-only powertrain 10 in an eleciric-only mode,
a charge-electric mode, or a charge-only mode.

100707 in alternative embodiments, no power source 32 i5 provided onsiie,
and dischargad battery packs 18 of the power bank 20 are removed therefrom and
transported offsite to be charged, such as at a bass facility, before being transported
back o the wellsite and reconnected to the power bank 20. Such embodiments can
take advantage of lower overnight electricity rates at the base facility to charge the
battery packs 18. In such smbodiments, the powsrirain 10 operataes in the slectric-
orly mode at all times.

{0071} The required size of the power bank 20 can be determined based on
astimates of the HHP demands of the welisite operation. Batlery-only powertrains 10
are suitable for smaller operations where the cost of transporting, operating, and

maintaining the battery packs 18 on site arg lower than those of a hybrid powertrain
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10. Otherwise, the above-described hybrid powertrain 10 can be used o supply

power for the wellsite operation.

28

LIBERTY EXHIBIT 1003, Page 366



WO 2019210417 PCT/CA2019/050575

WE CLAIM:
1. A powertrain for a welibors pumping operation having a power demand
and a peak power demand, comprising:

a power source producing a first power capacity &l less than the peak
power demand |

a power bank having a second power capacity:

at least one electric motor coupled {0 at least one pump; and

a power management system eleclrically connected o the power
source, the power bank, and each motor, and configured o selectably direct
glecirical current from one or both of the power source and the power bank to one or
both of the power bank and each motor,

wherein the power management system directs the slectrical current to

meet the power demand of the wellbore pumping operation.

2. The powerlrain of claim 1, wherein:

the power management system is configured {o sslectably operate the
poweriram in one of a hybnd mode or one or more non-hybrid modes, the power
management systam selecting the hybrid mode when the power demand of the

wellbore pumping operation exceads the first power capacity; and
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i the hybrid made, a first electrical current is directed from the power
source 1o each motor, and a second slectrical current is directed from the power

bank to each motor,

3 The powertrain of claim 2, wherein;

the one or more non-hybrid modes comprise at least an elsctric-only
mode, a turbine-only mode, a charge-pump mode, and a charge-only mode;

i the electnic-only mode. the second electrical current is directed from
the power bank to each motor;

ir the iwrbine-only mode, the first electrical current is directed from the
power sourca to each motor,

i the charge-pump mode, the first slecirical current is directed from
the power source o each motor, and a third electrical current is directed from the
power source to the power bank; and

in the charge-only mode, the third electrical current is directed from the

power source to the power bank.

4. The powertrain of any one of claims 1 to 3, wherein the second power
capacily is egqual to at least a difference between the pesk power demand of the

oumping opearation and an average power demand of the pumping operation, and
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the first power capacity is equal to at least the average power demand of the

pumping operation.

5. The powertrain of any one of claims 1 to 4, whersin the power source

comprises at lsast one prime mover operatively coupled o at least one generator.

a. The powertrain of claim 5, wherein the at least one prime mover

comprises at least one turbine.

7. The powerirain of any one of claims 1 1o 8, wherein the power bank

comprises at least one battery.

8. The powerlrain of any one of claims 1 fo 7, wherein the power

management system directs electrical current further based on a fuel efficiency of

the power source.

9. A powertrain for a wellbore pumping operation, comprising:

a power bank;

at least one electric motor couplad to at least one pump; and

31
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a power management systermn slectrically coupled o the power bank
and the at least one motor, and configured to direct electrical current from the power

bank to each motor,

16, The powertrain of claim @, further comprising & power source
electrically connected o the power management system;
wherein the power management system is further configured o

selectably direct electrical current from the power sowrce (o the power bank

11 The powertrain of claim @ or 10, wherein the power bank is comprised
of a plurality of battery packs, each of the plurality of battery packs interchangeable

with a plurality of replacemeant battery packs.

12. A method of operating a powerirain for a welibore pumping operation
having at least one slectrical motor, comprising:

determining a power demand of the walibore pumping operation;

directing electrical current from a power source that produces power 1o
each motor 1o meat a portion of the power demand, and

directing electrical current from a power bank i sach motor {0 meet a

balance of the power demand;
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wherein the power source has a first power capacity and the power

bank has a second power capacity.

13. The method of claim 12, Turther comprising:
determining a state of charge of the power bank of the powertrain; and
directing electrical current from the power source to each molor and,
based on the state of charge of the power bank, directing elecirical current to the

power bank and o each motor.

14. The method of claim 13, wherein the step of directing electrical current
further comprises:
selecting, based on the powser demand and the state of charge, an
operating mode of the powerirain out of a hybrid mode and one or more non-hybrid
maodes; and wherein in the hybrid mode comprises:
directing a first slectrical current from the power source o each
maotor, and,
directing a second electrical current from the power bank to

gach motor.
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15 The method of claim 14, wherein the one or more non-hybnd modes
comprise atl least an eleciric-only mode, a turbine-only mode, a charge-pump mode,
and a charge-only mode; wherein in the non-hybrid modes:

in the selectric-only mode, dirscting the second electnical current from
the power bank to sach motor;

in the twrbine-only mode, directing the first electrical current from the
power source to each motor;

i the charge-pump mode, direcling the first elecirical current from the
power source to each motor, and directing a third electrical current from the power
source to the power bank to charge the power bank; and

in the chargs-only mode, directing the third slectrical current from the

power source o the power bank

18. The method of claim 14 or 15, wherein the hybrid mode is selecied

whan the power demand sxcseds the first power capacity and the state of charge is

greater than zero.

17. The method of claim 15 or 18, wherein the turbine-only modse is

selected when the power demand is equal to or less than the first power capacity

and the state of charge is above an upper threshold

34
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18. The method of any one of claims 15 to 17, wherein the charge-pump
mode is selected when the power demand is less than the first power capacity and

the stage of charge is below 100%.

14, The method of any one of claims 15 to 18, wherein the electric-only
mode is selected when the power demand is sgual {0 or less than the second power

capacity and the state of charge is above zero.

20, The method of any one of claims 15 to 19, wherein the charge-only
made s selected when the power demand is zero and the siate of charge is below

100%.

21 The method of any one of claims 14 o 20, wherein the step of

selecting an operating mode further comprises selecting an operating mode that

enables the power source to operate at gbout a peak fusl efficiency.
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Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
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Brandon Hinderliter, Houston, TX;

Lon Robinson, Houston, TX;

Alexander James Christinzio, Houston, TX;
Applicant(s)
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Domestic Priority data as claimed by applicant
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Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.
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Permission to Access Search Results: Yes

page 1 of 3

LIBERTY EXHIBIT 1003, Page 392



Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 05/24/2021

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 17/321,936

Projected Publication Date: 04/07/2022

Non-Publication Request: No

Early Publication Request: No

Title

SYSTEM AND METHOD FOR INTEGRATED FLOW SUPPLY LINE

Preliminary Class

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).
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Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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T hereby certify that this cortrespondence is being filed via
EFS-Web with the United States Patent and Trademark Office

on December 23, 2021
HOGAN LOVELLS US LLP
By: /Stephanie McDonough/

PATENT

Attorney Docket No.: 047158.100090

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of:

Jared Oehring

Application No.: 17/321,936
Filed: May 17, 2021

For: SYSTEM AND METHOD FOR
INTEGRATED FLOW SUPPLY LINE

Customer No.: 132858

Confirmation No.: 4613
Examiner: Unknown

Art Unit: Unknown

TRANSMITTAL LETTER —
RESPONSE TO NOTICE TO FILE
MISSING PARTS

Commissioner:

Pursuant to the Notice to File Missing Parts of Nonprovisional Application dated May 25,

2021, the following fees associated with this filing have been charged to the firm’s deposit

account:

Large Entity:  (a)
(b)
(©)
(d)
(e)

Filing Fee

Search Fee
Examination Fee
Missing Parts Surcharge

Five Month Extension of Time

TOTAL FEES TO BE CHARGED

$320
$700
$800
$160
$3,160

$5,140
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PATENT
Application No.: 17/321,936
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The Commissioner is hereby authorized to charge any additional fees associated with this
paper or during the pendency of this application, or credit any overpayment, to Deposit Account

No. 50-1349, referencing Attorney Docket No. 047158.100090.

Respectfully submitted,

/Joe Grdinovac/

Joe Grdinovac

Registration No. 72,224
HOGAN LOVELLS US LLP
609 Main Street, Suite 4200
Houston, Texas 77002

Tel: 713-632-1400

Fax: 713-632-1401
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I hereby certify that this correspondence is being filed via PATENT

EFS-Web with the United States Patent and Trademark Office .
on December 23 2021 . Attorney Docket No.: 047158.100090

HOGAN LOVELLS US LLP

By: /Stephanie McDonough/

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Confirmation No.: 4613

Jared Oehring Examiner: Unknown

Application No.: 17/321,936 Art Unit: Unknown

Filed: May 17, 2021 PRELIMINARY AMENDMENT

For: SYSTEM AND METHOD FOR
INTEGRATED FLOW SUPPLY LINE

Customer No.: 132858

Commissioner:

Prior to examination of the above-referenced application, please enter the following

amendments and remarks:

Amendments to the Claims are reflected in the listing of claims which begins on page 2

of this paper.

Remarks/Arguments begin on page 7 of this paper.
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Appl. No. 17/321,936 PATENT
Amdt. dated December 23, 2021 Attorney Docket No.: 047158.100090
Preliminary Amendment

Amendments to the Claims:

This listing of claims will replace all prior versions, and listings of claims in the

application:

Listing of Claims:

1. (Cancelled)
2. (New) A hydraulic fracturing system for fracturing a subterranean formation,
comprising:

an electric powered multi-plunger hydraulic fracturing pump having an inlet and
an outlet, the outlet coupled to a well associated with the subterranean formation and
powered by at least one electric motor;

a fluid source, coupled to the inlet of the electric powered multi-plunger hydraulic
fracturing pump, the fluid source providing a slurry for injection into the subterranean
formation,;

a hose extending between the fluid source and the electric powered multi-plunger
hydraulic fracturing pump, the hose comprising:

a first end, for coupling to the fluid source, having a first diameter;

a second end, for coupling to the inlet of the electric powered multi-
plunger hydraulic fracturing pump, having a second diameter; and

a body between the first end and the second end having a third diameter,
the third diameter being less than both the first diameter and the second diameter;
and

a pair of fittings, a first fitting forming the first end and a second fitting forming
the second end, each fitting of the pair of fittings having a shank end for receiving at least
a portion of the body and a union for engaging the respective fluid source and electric

powered multi-plunger hydraulic fracturing pump.

Page 2 of 7
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Appl. No. 17/321,936 PATENT
Amdt. dated December 23, 2021 Attorney Docket No.: 047158.100090
Preliminary Amendment

3. (New) The system of claim 2, wherein the third diameter is approximately 5

inches and the second diameter is approximately 6 inches.

4. (New) The system of claim 2, wherein each fitting of the pair of fittings further
comprises:

a reducer between the union and the shank end.

5. (New) The system of claim 4, wherein at least a portion of the reducer extends

into a groove formed in the union, the union extending farther laterally than the reducer.

6. (New) The system of claim 4, wherein each fitting of the pair of fittings is formed
as an integral piece with at least one rigid coupling between at least one of the union, the

shank end, and the reducer.

7. (New) The system of claim 2, wherein the third diameter is particularly selected
based at least in part on a threshold, the threshold corresponding to a drop out rate for the

slurry.

8. (New) The system of claim 2, wherein the third diameter is particularly selected
based at least in part on a pressure drop rate, a damage accumulation rate, or a suggested

flow rate.

0. (New) The system of claim 2, wherein the third diameter is associated with a
second threshold, corresponding to a maximum suggested flow rate, an operating window
for the electric powered multi-plunger hydraulic fracturing pump exceeding the

maximum suggested flow rate.

10.  (New) The system of claim 2, further comprising:

Page 3 of 7
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Appl. No. 17/321,936 PATENT
Amdt. dated December 23, 2021 Attorney Docket No.: 047158.100090
Preliminary Amendment

a plurality of electric powered multi-plunger hydraulic fracturing pumps, each
electric powered multi-plunger hydraulic fracturing pump receiving fluid from the fluid
source;

a plurality of hoses having the third diameter; and

a plurality of fittings between respective hoses of the plurality of the hoses and
respective electric powered multi-plunger hydraulic fracturing pumps of the plurality of
electric powered multi-plunger hydraulic fracturing pumps, each of the electric powered
multi-plunger hydraulic fracturing pumps having a connection having the second

diameter.

11. (New) The system of claim 2, further comprising:

a distribution system, positioned between the well and the electric powered multi-
plunger hydraulic fracturing pump, the distribution system collecting the slurry from
electric powered multi-plunger hydraulic fracturing pump for injection into the

subterranean formation.

12. (New) A hydraulic fracturing system for fracturing a subterranean formation,
comprising:

an electric powered multi-plunger hydraulic fracturing pump having an inlet and
an outlet, the outlet coupled to a well associated with the subterranean formation and
powered by at least one electric motor;

a fluid source, coupled to the inlet of the electric powered multi-plunger hydraulic
fracturing pump, the fluid source providing a slurry for injection into the subterranean
formation,;

a hose extending between the fluid source and the electric powered multi-plunger
hydraulic fracturing pump, the hose comprising:

a first end, for coupling to the fluid source, having a first diameter;
a second end, for coupling to the inlet of the electric powered multi-

plunger hydraulic fracturing pump, having a second diameter; and
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Appl. No. 17/321,936 PATENT

Amdt. dated December 23, 2021 Attorney Docket No.: 047158.100090
Preliminary Amendment

a body between the first end and the second end having a third diameter,
the third diameter being less than both the first diameter and the second diameter;
and
a pair of fittings, wherein a first fitting of the pair of fittings is at the first end and

a second fitting of the pair of fittings is at the second end, each fitting of the pair of
fittings comprising:

a union arranged at a first fitting end, the union having a union diameter,
larger than the first diameter;

a shank end at a second fitting end, the shank end configured to receive at
least a portion of the hose, the shank end being securable to at least the portion of
the hose, the shank end including an opening to receive the hose; and

a reducer positioned between the union and the shank end, the reducer
being welded to the respective union and shank end at each end, the reducer
having an increasing diameter along its axial length, the reducer extending at least

partially into the union.

13.  (New) The system of claim 12, wherein the third diameter is approximately 5

inches and the second diameter is approximately 6 inches.

14.  (New) The system of claim 12, wherein at least a portion of the reducer extends

into a groove formed in the union, the union extending farther laterally than the reducer.

15.  (New) The system of claim 12, wherein each fitting of the pair of fittings is
formed as an integral piece with at least one rigid coupling between at least one of the

union, the shank end, and the reducer.

16.  (New) The system of claim 12, wherein the third diameter is particularly selected
based at least in part on a threshold, the threshold corresponding to a drop out rate for the

slurry.

Page 5 of 7
LIBERTY EXHIBIT 1003, Page 401



Appl. No. 17/321,936 PATENT
Amdt. dated December 23, 2021 Attorney Docket No.: 047158.100090
Preliminary Amendment

17.  (New) The system of claim 12, wherein the third diameter is particularly selected
based at least in part on a pressure drop rate, a damage accumulation rate, or a suggested

flow rate.

18.  (New) The system of claim 12, wherein the third diameter is associated with a
second threshold, corresponding to a maximum suggested flow rate, an operating window
for the electric powered multi-plunger hydraulic fracturing pump exceeding the

maximum suggested flow rate.

19.  (New) The system of claim 12, further comprising:

a plurality of electric powered multi-plunger hydraulic fracturing pumps, each
electric powered multi-plunger hydraulic fracturing pump receiving fluid from the fluid
source;

a plurality of hoses having the third diameter; and

a plurality of fittings between respective hoses of the plurality of the hoses and
respective electric powered multi-plunger hydraulic fracturing pumps of the plurality of
electric powered multi-plunger hydraulic fracturing pumps, each of the electric powered
multi-plunger hydraulic fracturing pumps having a connection having the second

diameter.

20. (New) The system of claim 12, further comprising:

a distribution system, positioned between the well and the electric powered multi-
plunger hydraulic fracturing pump, the distribution system collecting the slurry from
electric powered multi-plunger hydraulic fracturing pump for injection into the

subterranean formation.

21.  (New) The system of claim 12, further comprising:
a third fitting positioned on a third end of the hose for coupling to a second

electric powered multi-plunger hydraulic fracturing pump, having the second diameter.
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Appl. No. 17/321,936 PATENT
Amdt. dated December 23, 2021 Attorney Docket No.: 047158.100090
Preliminary Amendment

REMARKS/ARGUMENTS

In this preliminary amendment, claim 1 has been canceled, and claims 2-21 are
newly added. Support for all amended claims can be found in the specification, and no
new matter has been added by these amendments. Although there has been no
examination in this application, examination has occurred in the parent application (U.S.

Patent Application No. 16/728,359, now Patent No. 11,009,162).

CONCLUSION

Applicants believe all claims now pending in this Application are in condition for
allowance. The issuance of a formal Notice of Allowance at an early date is respectfully
requested.

Further, the Commissioner is hereby authorized to charge any additional fees or
credit any overpayment in connection with this paper to Deposit Account No. 50-1349.

If the Examiner believes a telephone conference would expedite prosecution of

this application, please telephone the undersigned at 713-632-1400.

Respectfully submitted,

/Joe Grdinovac/

Joe Grdinovac

Registration No. 72,224
HOGAN LOVELLS US LLP
609 Main Street, Suite 4200
Houston, Texas 77002

Tel: 713-632-1400

Fax: 713-632-1401
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4c95ac6abadd3e5d65b3e189%e36d24434bd
Warnings:
Information:
Total Files Size (in bytes): 282840
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Doc code: IDS PTO/SBI08a (02-18)

L . . . Approved for use through 11/30/2020. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.5. 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 17321936
Filing Date 021-05-17
INFORMATION DISCLOSURE First Named Inventor |[ared OEHRING
STATEMENT BY APPLICANT Art Unit
( Not for submission under 37 CFR 1.9%)
Examiner Name Not Yet Assigned
Aftorney Docket Number 047158.100090

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

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

Application Number

17321936

Filing Date

2021-05-17

First Named Inventor

Jared OEHRING

Art Unit

Examiner Name

Not Yet Assigned

Aftorney Docket Number

047158.100080

H334899

1994-08-02

Skybyk

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

Add

U.S.PATENT APPLICATION PUBLICATIONS

Remove

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

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

FOREIGN PATENT DOCUMENTS

Remove

Name of Patentee or Pages,Columns Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code?| Date PR Passages or Relevant

Document .

Figures Appear
1
If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author {in CAPITAL LETTERS), title of the article (when appropriate), title of the item

Examiner| Cite S : . ' 5
Initials* | No (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T

publisher, city and/or country where published.

1 Non-Final Office Action issued in US Application No. 16/871,928 mailed August 25, 2021
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Application Number 17321936

Filing Date 2021-05-17
INFORMATION DISCLOSURE First Named Inventor | Jared OEHRING
STATEMENT BY APPLICANT Art Unit
( Not for submission under 37 CFR 1.9%)

Examiner Name Not Yet Assigned

Aftorney Docket Number 047158.100090

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

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

EXAMINER SIGNATURE

Examiner Signature Date Considered

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible.  Applicant is to place a check mark here if
English language translation is attached.
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Application Number 17321936

Filing Date 2021-05-17

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | Jared OEHRING

. Art Unit
( Not for submission under 37 CFR 1.9%)

Examiner Name Not Yet Assigned

Aftorney Docket Number 047158.100090

CERTIFICATION STATEMENT

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

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

OR

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

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

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

X A certification statement is not submitted herewith.

SIGNATURE

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

Signature [Taylor P. Evans/ Date (YYYY-MM-DD) 2021-09-30
Name/Print Taylor P. Evans Registration Number 60506

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

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

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

1.

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

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

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a(m).

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

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

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

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

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

EFS ID: 43919884
Application Number: 17321936
International Application Number:
Confirmation Number: 4613

Title of Invention:

SYSTEM AND METHOD FOR INTEGRATED FLOW SUPPLY LINE

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: 047158.100090
Receipt Date: 30-SEP-2021
Filing Date: 17-MAY-2021
Time Stamp: 18:07:46

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B)ftes)/ Ml.l":l. 'Pages
Number Message Digest | Part/.zip| (ifappl.)
1035167
1 Information Disclosure Statement (IDS) 047158-100090-1DS. pdlf o 5
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Information:

8603965

2 Non Patent Literature 047158-NOAllow.pdf no 10
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6284

Warnings:

Information:

3773826

3 Non Patent Literature 047158-0A1.pdf no 6

c7bd7bc4edf316fcb304b6049510ec7d0b9)
63df9

Warnings:

Information:

5581085

4 Non Patent Literature 047158-0A2.pdf no 9
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Warnings:

Information:

9262178

5 Non Patent Literature 047158-0A3.pdf no 13
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9623

Warnings:

Information:

4845122

6 Non Patent Literature 047158-0A4.pdf no 8
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1514903

7 Non Patent Literature Woodbury.pdf no 1
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Total Files Size (in bytes): 34616246
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

LIBERTY EXHIBIT 1003, Page 416




Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/0Ba (02-18)

Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

INFORMATION DISCLOSURE

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

Application Number 17321936

Filing Date 2021-05-17

First Named Inventor | Jared Oehring, et al.

Art Unit -

Examiner Name Unknown

Attorney Docket Number 047158.100090

U.S.PATENTS
Examiner| Cite Kind Name of Patentee or Applicant Pages, Columns, Lines where
T Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document :
Figures Appear

1 5950726 A 1999-09-14 Roberts

2 6097310 A 2000-08-01 Harrell et al.

3 5114239 A 1992-05-19 Allen

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

U.S.PATENT APPLICATION PUBLICATIONS

Examiner| . Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
T Cite No ; Relevant Passages or Relevant
Initial Number Code'| Date of cited Document :
Figures Appear
1 20190040727 A1 2019-02-07 Oehring et al.
2 20110110793 A1 2011-05-12 Leugemores et al.
3 20170096889 A1 2017-04-06 Blanckaert et al.
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Application Number 17321936

Filing Date 2021-05-17

INFORMATION DISCLOSURE

First Named Inventor | Jared Oehring, et al.

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

Art Unit -

Examiner Name Unknown

Attorney Docket Number 047158.100090

4 20120150455 A1 2012-06-14 Franklin et al.
5 20180313677 A1 2018-11-01 Warren et al.

6 20080257449 A1 2008-10-23 Weinstein et al.
7 20150147194 A1 2015-05-28 Foote

8 20180181830 A1 2018-06-28 Luharuka et al.
9 20120063936 A1 2012-03-15 Baxter et al.

10 20170204852 A1 2017-07-20 Barnett

11 20190145251 A1 2019-05-16 Johnson

12 20190128104 A1 2019-05-02 Graham et al.
13 20190257462 A1 2019-08-22 Rogers

14 20060109141 A1 2006-05-25 Huang
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INFORMATION DISCLOSURE

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

Application Number

17321936

Filing Date

2021-05-17

First Named Inventor

Jared Oehring, et al.

Art Unit

Examiner Name

Unknown

Attorney Docket Number

047158.100090

15 20150233530 A1 2015-08-20 Sandidge

16 20110081268 A1 2011-04-07 Ochoa et al.
17 20080164023 A1 2008-07-10 Dykstra et al.
18 20050201197 A1 2005-09-15 Duell et al.

19 20010000996 A1 2001-05-10 Grimland et al.

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

FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Aoplicant of cited where Relevant T5
Initial* No | Number3 Code?j Code4| Date PP Passages or Relevant
Document .
Figures Appear
v China Nat. Petroleum English-language
1 112196508 CN A 20210108 |5 abstract ]
Y Danyan Hisense Paint English-language
2 104117308 CN A 2014-10-29 Chemical Plant abstract |:|
If you wish to add additional Foreign Patent Document citation information please click the Add button
NON-PATENT LITERATURE DOCUMENTS
, .| Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S : . '
Initials* | No (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5

publisher, city and/or country where published.
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INFORMATION DISCLOSURE

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

Application Number

17321936

Filing Date

2021-05-17

First Named Inventor

Jared Oehring, et al.

Art Unit

Examiner Name

Unknown

Attorney Docket Number 047158.100090

1 International Search Report and Written Opinion mailed in PCT/US20/67526 mailed May 6, 2021 |:|
2 International Search Report and Written Opinion mailed in PCT/US20/67608 mailed March 30, 2021 |:|
3 International Search Report and Written Opinion mailed in PCT/US20/67528 mailed March 19, 2021 |:|
4 International Search Report and Written Opinion mailed in PCT/US20/67146 mailed March 29, 2021 |:|
5 International Search Report and Written Opinion mailed in PCT/US20/67523 mailed March 22, 2021 |:|
6 International Search Report and Written Opinion mailed in PCT/US2020/066543 mailed May 11, 2021 |:|

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

EXAMINER SIGNATURE

Examiner Signature

Date Considered

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

1 See Kind Codes of USPTO Patent Documents at s LSETLLGOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if

English language translation is attached.
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Application Number 17321936

Filing Date 2021-05-17

INFORMATION DISCLOSURE

First Named Inventor | Jared Oehring, et al.

STATEMENT BY APPLICANT

L Art Unit -
( Not for submission under 37 CFR 1.99)

Examiner Name Unknown

Attorney Docket Number 047158.100090

CERTIFICATION STATEMENT

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

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

OR

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

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

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

X A certification statement is not submitted herewith.

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

Signature Taylor P. Evans/ Date (YYYY-MM-DD) 2021-06-10

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

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
(6 U.S.C. 552) and the Privacy Act (6 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. §52a(m).

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

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

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

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 1561. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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PCT/US2020/066543 11.03.2021

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)

MAR 112021

Applicant’s or agent’s file reference

047158.500076

FOR FURTHERACTION  Scc paragraphs 1 and 4 below

International application No.
PCT/US2020/066543

International filing date

{day/month/year) 22 December 2020

Applicant U.S. WELL SERVICES, LLC

When?
search report.

How?

(Facsimile No.: +41 22 338 82 70)

4, Reminders

1. The applicant is hereby notified that the international search report and the written opinion of the International Searching
Authority have been established and are transmitted herewith.

Filing of amendments and statement under Article 19:
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46):

The time limit for filing such amendments is normally two months from the date of transmittal of the international

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, sce the PCT Applicant’s Guide, International Phase, paragraphs 9.004 —9.011.

2. D The applicant is hereby notified that no international search report will be established and that the declaration under
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith.
3. [:I With regard to any protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that:

I:] 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.

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 afier international publication. The International
Bureau will send a copy of such comments to all designated Offices unless an international preliminary examination report has
been or is to be established.

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

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary
examination must be filed if the applicant wishes to postpone the entry into the national phase untit 30 months from the priority
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed
acts for entry into the national phase before those designated Offices. In respect of other designated Offices, the time limit of
30 months (or later) will apply even if no demand is filed within 19 months. For details about the applicable time limits, Office
by Office, see www.wipo.int/pct/en/texts/time_limits.html and the PCT Applicant'’s Guide, National Chapters.

Within 22 months from the priority date, the applicant may request that a supplementary international search be carried out
by a different International Searching Authority that offers this service (Rule 45bis.1). The procedure for requesting supplementary

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

Authorized officer

Name and mailing address of the ISA/US

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

Facsimile No. 571-273-8300

Telephone No. PCT Helpdesk: 571-272-4300

Blaine R. Copenheaver

Form PCT/ISA/220 (revised January 2019)
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PCT/US2020/066543 11.03.2021

PATENT COOPERATION TREATY

PCT

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

Applicant’s or agent’s file reference FOR FURTHER ACTION
047158.500076 see Form PCT/ISA/220 as well as, where applicable, item 5 below.
Intemational application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year)
PCT/US2020/066543 22 December 2020 30 December 2012
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 Z sheets.

D It is also accompanicd 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:
IZ] the international application in the language in which it was filed.

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

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

[ D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. .
2. I___] Certain claims were found unsearchable (see Box No. II).
3. D Unity of invention is lacking (see Box No. 111).

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

5. With regard to the abstract,
E] 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.
D 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)

LIBERTY EXHIBIT 1003, Page 442



PCT/US2020/066543 11.03.2021

INTERNATIONAL SEARCH REPORT International application No.
PCT/US2020/066543

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - E21B 43/26; BO1F 3/00; BO1F 7/16; BO1F 13/10; BO1F 15/00; E21B 21/06; E21B 43/17 (2021.01)

CPC - E21B 43/26; BO1F 5/10; BO1F 7/16; BO1F 13/00; BO1F 15/00; E21B 21/06; E21B 43/267
(2021.02)

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

see Search History document

Documentation searched other than minimum documentation to the extent that such documents are included n the tields 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 US 2010/0172202 A1 (BORGSTADT) 08 July 2010 (08.07.2010) entire document 1-15
A US 2008/0164023 A1 (DYKSTRA et al) 10 July 2008 (10.07.2008) entire document 1-15
A US 2005/0201197 A1 (DUELL et al) 15 September 2005 (15.09.2005) entire document 1-15
A US 2001/0000996 A1 (GRIMLAND et al) 10 May 2001 (10.05.2001) entire document 1-15
A US 5,114,239 A (ALLEN) 19 May 1992 (19.05.1992) entire document 1-15

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

* Special categories of cited documents: “T” later document published after the international filing date or priority

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

“A” document defining the general state of the art which is not considered na | ! ¢ A
: the principle or theory underlying the invention

to be of particular relevance
“D” document cited by the applicant in the international application “X” document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step

“E” earlier application or patent but published on or after the international ;
ﬁlinlg da’:g ' P P when the document is taken alone

“L” document which maz throw doubts on priority claim(s) or which “Y"” document of particular relevance; the claimed invention cannot
is cited to establish the

f{)ublication date of another citation or other be considered to involve an inventive step when the document is
ed) combined with one or more other such documents, such combination

special reason (as speci r ! t ]
being obvious to a person skilled in the art

“Q” documentreferring to an oral disclosure, use, exhibition orothermeans
“P” document published prior to the international filing date but later than  “&” document member of the same patent family
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
09 February 2021 MAR 11 2021

Name and mailing address of the ISA/US Authorized officer

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Blaine R. Copenheaver

P.0O. Box 1450, Alexandria, VA 22313-1450

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

Form PCT/ISA/210 (second sheet) (July 2019)
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PCT/US2020/066543 11.03.2021

PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY

To: TAYLOR P. EVANS PCT

HOGAN LOVELLS US LLP
609 MAIN STREET, SUITE 4200

HOUSTON, TX 77002 WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 435is.1)

P omases,  MAR 11 2021

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

047158.500076 See paragraph 2 below
International application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/US2020/066543 22 December 2020 30 December 2019

Intemational Patent Classification (IPC) or both national classification and IPC
IPC(8) - E21B 43/26; BO1F 3/00; BO1F 7/16; BO1F 13/10; BO1F 15/00; E21B 21/06; E21B 43/17 (2021.01)
CPC - E21B 43/26; BO1F 5/10; BO1F 7/16; BO1F 13/00; BO1F 15/00; E21B 21/06; E21B 43/267

(2021.02)

Applicant ) 5 WELL SERVICES, LLC

1.

This opinion contains indications relating to the following items:

IE Box No. 1 Basis of the opinion

D Box No. Il Priority

Box No. lII  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 43b/s.1(a)(i) with regard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement

Box No. VI Certain documents cited

L0 XOO

Box No. VII  Certain defects in the international application

D Box No. VIII Certain observations on the international application

FURTHER ACTION

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

[f 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

gail Stop PCT.fAttSZ :SNUS Blaine R. Copenheaver
ommissioner for Patents

P£.0. Box 1450, Alexandria, VA 22313-1450 09 February 2021 PCT Helpdesk: 571-272-4300

Facsimile No. 571-273-8300 Telephone No. 571-272-4300

Foun PCT/ISA/237 (cuver shieet) (revised January 2019)
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PCT/US2020/066543 11.03.2021

WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY
PCT/US2020/066543
Box No. 1 Basis of this opinion
1. With regard to the language, this opinion has been established on the basis of:
the international application in the language in which it was filed.
a translation of the international application into which is the language of a translation

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

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

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

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

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

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

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

5. Additional comments:

Form PCT/ISA/237 (Box No. 1) (revised January 2019)
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PCT/US2020/066543 11 .03.2021

WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/US2020/066543

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

1.  Statement

Novelty (N) Claims 1-15 YES
Claims "_None NO
Inventive step (IS) Claims 1-15 YES
Claims None NO
Industrial applicability (IA) Claims 1-15 YES
Claims None NU

2. Citations and explanations:

Claims 1-15 meet the criteria set out in PCT 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 least 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 PCT 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) to be associated 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.
[0023]), 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 ("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 one or more valves ("The first actuator 106 and the second actuator 108 may be any of valves", para.
[0028]).

However Borgstadt 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 be returned to the first tub upon a
determination that the first tub has a capacity to handle the overflow fluid.

Dykstra et al. (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 fiuid 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 ("In this embodiment, the first and second actuators 18, 20 may be valves®, para. [0030]).

However Dykstra fails to disclose the second tub adapted to circumvent an outside 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.

Duell et 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", 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 (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 line 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 overfiow 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 Duel!l discussed in this written opinion.

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

In case the space 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 fluid.

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-@)

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. [0023]); 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 biender ("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. [0028]).

However Borgstadt fails to disclose enabling the second tub to circumvent an outside diameter of the first tub, routing pipes with the
second tub to direct an overflow fluid received in the second tub, from the first tub, to be returned to the first tub upon a determination that
the first tub has a capacity to 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.
[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 ("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 associating one or more valves ("In this embodiment, the first and second actuators 18, 20 may be
valves”, para. {0030]).

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 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.

Duell 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 Duell fails to disclose 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.

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 Borgstadt, Dykstra and Duell discussed in this written 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 be
made or used in industry.
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TAYLOR P EVANS
T HOGAN LOVELLS US LLP rci

609 MAIN STREET, SUITE 4200
HOUSTON, TX 77002 NOTIFICATION OF TRANSMITTAL OF

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

(PCT Rule 44.1)
amonivea;  MAR 19 2021

FOR FURTHER ACTION  Sce paragraphs | and 4 below

Applicant’s or agent’s file reference

047158.500078
Intemational application No. ] International filing date

PCT/US 20/67528 (day/month/year) 30 December 2020 (30.12.2020)

Applicant
U.S. WELL SERVICES, LLC

I 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 hercwith.
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 WIPQ, 34, chemin des Colombettes, 1211 Geneva 20, Switzerland

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

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

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

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 [nternational
Bureau will send a copy of such comments to all designated Offices unless an international preliminary examination report has
been or is to be established.
Shortly after the expiration of 18 months from the priority date, the international application will be published by the
International Bureau. 1fthe applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application,
or of the priority claim, must reach the International Bureau before the completion of the technical preparations for international
publication (Rules 90bis.1 and 900:5.3).
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 it no demand is filed within 19 months. For details about the applicable time limits, Office
by Office, see www.wipo.int/pct/en/texts/time_limits.ntml and the PCT Applicant’s Guide, National Chapters.
Within 22 months from the priority date, the applicant may request that a supplementary international search be carried out
by a different International Searching Authority that offers this service (Rule 45bis.1). The procedure for requesting supplementary
international search is described in the PCT Applicant’s Guide, International Phase, paragraphs 8.006-8.032.

Name and mailing address of the ISA/US Authorized officer

Mail Stop PCT, Attn: ISA/US
Commissioner for Patents Lee Young
P.0O. Box 1450, Alexandria, Virginia 22313-1450

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

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

Applicant’s or agent’s file reference FOR FURTHER ACTION
047158.500078 see Form PCT/ISA/220 as well as, where applicable, item S below.
Intermational application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year)
PCT/US 20/67528 30 December 2020 (30.12.2020) 31 December 2019 (31.12.2019)
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 L sheets.

I:] 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:
,Z] the international application in the language in which it was filed.

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

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

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

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

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

the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. "T'he 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
[g as suggested by the applicant.
D as selected by this Authority, because the applicant failed to suggest a figure.
D as selected by this Authority, because this figure better characterizes the invention.
b. D none of the figures is to be published with the abstract.
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INTERNATIONAL SEARCH REPORT International application No.
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A.  CLASSIFICATION OF SUBJECT MATTER
IPC - E21B 43/26, FO4B 47/02, FO4B 53/22 (2021.01)

CPC - E21B 43/26, FO4B 47/02, FOAB 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 CONSIDERED TO BE REILEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2019/0128104 A1 (CaterPillar Inc.) 2 May 2019 (02.05.2019) Entire document especially 1-9, 11-12, 15
para [0007], [0018], [0025], {0034] and figs.1-7 e
A 10
X US 2011/0081268 A1 (Ochoa et al.) 7 April 2011 (07.04.2011) Entire document especially para | 11, 13-14
[0037], (0040}-[0041] and figs. 1-5 e
A 10
A US 2017/0204852 A1 (Barnett, JR.) 20 July 2017 (20.07.2017) Entire document 1-15
A US 2012/0063936 A1 (Baxter et al.) 15 March 2012 (15.03.2012) Entire document 1-186
A US 2015/0147194 A1 (Global Energy Services, Inc.) 28 May 2015 (28.05.2015) Entire 1-15

document

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

* Special categories of cited documents: “T” later document published after the international filing date or priority

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

“A” document defining the general state of the art which is not considered nd 1 ! :
the principle or theory underlying the invention

to be of particular relevance

“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 t eﬁpubllcatlon date of another citation or other be considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination

“0” documentreferring 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 Jater than  “&™ document member of the same patent family
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
22 February 2021 MAR 1 9 2021

Name and mailing address of the ISA/US Authorized officer

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

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

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

Form PCT/ISA/210 (second sheet) (July 2019)
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PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY

To: TAYLOR P. EVANS PC'l‘

HOGAN LOVELLS US LLP

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

(PCT Rule 43bis.1)

fimmomnesy  MAR 19 2021

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

047158.500078 See paragraph 2 below

International application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/US 20/67528 30 December 2020 (30.12.2020) 31 December 2019 (31.12.2019)

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

IPC - E21B 43/26, F04B 47/02, FO4B 53/22 (2021.01)
CPC - E21B 43/26, F04B 47/02, FO4B 53/22

Applicant
U.S. WELL SERVICES, LLC

1. This opinion contains indications relating to the following items:
& Box No. | Basis of the opinion

D Box No. Il Priority

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

Box No. [V Lack of unity of invention

citations and explanations supporting such statement

Box No. VI Certain documents cited

00 XOO

Box No. VII  Certain defects in the international application

D Box No. VIII Certain observations on the intemational application

2. FURTHERACTION

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

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 chooscs an Authority
other than this onc to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1bis(b) that written
apinians nf this Intemational Searching Authority will not be £o concidered.

[f 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

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

PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

Name and mailing address of the ISA/US | Date of completion of this opinion
Mail Stop PCT, Attn: ISA/JUS

Commissioner for Patents
P.0. Box 1450, Alexandria, Virginia 22313-1450 22 February 2021

Facsimile No. 571-273-8300

Authorized officer
Lee Young

PCT Help Desk
Telephone No. 571-272-4300

Form PCT/ISA/237 (cover sheet) (revised January 2019)
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Box No. | Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of:
[Z the international application in the language in which it was filed.

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

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

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

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

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

4. D In addition, in the case that more than one version or copy of a sequence listing has been filed or fumished, the required
statements that the inforimation 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 statecment under Rule 43bis.1(a)(i) with regard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement

1. Statement
Novelty (N) Claims 1-10,13-14 YES
Claims 1112, 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 A1 to CaterPillar Inc. (hereinafter
'CaterPillar'),

Regarding Claim 11, CaterPillar teaches a fluid end (168 - "fluid end block", figs. 6-7; para {0034)) for a fracturing pump (para [0007],
[0018], [0034]), 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. 6-7; discharge axis extends through opening in the sides of
segments), each segment of the plurality of segments having a plurality of suction bores (See fig. 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; para [0034)).

Regarding Claim 12, CaterPillar teaches the fluid end of claim 11, wherein the mechanical couplings are fasteners (156 - "stitch pins”, fig.
6; para [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 - "fluid end block”, figs. 6-7; para [0034)) for a fracturing pump (para [0007],
[0018], [0034]), 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
greater downhole 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).

-*-Continued in Supplemental Box-*-

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

LIBERTY EXHIBIT 1003, Page 453



PCT/US2020/067528 19.03.2021

WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/US 20/67528

Supplemential 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 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. 6-7; 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 bores (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; para [0025])
comprising a first segment (130, 138 - "segments”, fig. 3) and a second segment (140 - "segment”, fig. 3), further comprising: a sealing
system (153 - “seal”, fig. 3) arranged at an interface between the first segment and the 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 controf flow at the interface (See
fig. 3; para [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 plurality 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
art to have utilized routine experimentation and design choices to have chosen an appropriate number of total suction bores as claimed
thereby aliowing 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 A1 to Ochoa et al.
(hereinafter 'Ochoa’).

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

a plurality of segments (See fig. 1; first segment is left two body portions 100; second segment is the right most portion 100) coupled
together along a discharge axis (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);

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); and

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; para [0040]-[004 1]) but does not specifically teach wherein the second segment comprises 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 second segment be made of two fluid segments, like the first
segment of Qchoa, in order to increase the fluid capacity of the pump to reach greater downhole depths.

Regarding Claim 13, Ochoa 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]-[0041]; only one of the fasteners 120 actually extends through the portions 100 so there is only a single access area per
respective interface).

-*-Continued in next Supplemental Box-"-

Form PCT/ISA/237 (Supplemental Box) (revised January 2019)

LIBERTY EXHIBIT 1003, Page 454



PCT/US2020/067528 19.03.2021

WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/US 20/67528

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-*-

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 (168 - "fluid end block", figs. 6-7; para [0034]) for a fracturing pump (para [0007], {0018], [0034)),
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; para [0037]) for a fracturing pump (See fig. 1; para [0037]), comprising: a plurality of
segments (See fig. 1; first segment is left two body portions 100; second segment is the right most portion 100) coupled together along a
discharge axis (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 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, Ochoa teaches a fluid end (See figs.
1-5; para [0037]) for a fracturing pump (See fig. 1; para {0037]), comprising: a plurality of segments (See fig. 1, first segment is left two
body portions 100; second segment is the right most portion 100) coupled together along a discharge axis (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 middle 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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Box No. I Basis of this opinion

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

a translation of the international application into which is the language of a translation
fumished 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 obvicus mistake authorized by or notified to
this Authority under Rule 91 (Rule 43bis.1(b)).

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

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

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

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

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

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

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

1. Statement

Novelty (N) Claims 515 YES
Claims 1-4 NO
Inventive step (1S) Claims 7 YES
Claims 1-6, 8-15 NO
Industrial applicability (1A) Claims 1-15 YES
Claims None NO

2. Citations and cxplanations:
Claims 1-4 lack novelty under PCT Article 33(2) as being anticipated by US 2011/0110793 A1 to Leugemors et al. (hereinafter
'LLeugemors')

Regarding Claim 1, Leugemors teaches a hydraulic fracturing pump system (see figs. 2-8; para [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, para [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; para [0047]), fluidly coupled to the suction stabilizer/dampener (See fig. 8; para [0047]);
and

a control system (collectively 234 - "vaive", 236 - "regulator”, 231 - "gauge", fig. 8; para [0047]) positioned along a flow path between the
suction stabilizer/dampener and the compressed gas supply (See fig. 8; see flow path between source 238 and stabilizer 200), the control
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; para [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; para [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; para [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, on a pressure within the flow path (intended use: See fig. 8; para [0047]).

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. 2-8; para [0034], [0044]), comprising:
charging a suction stabilizer/dampener (200 - “inlet stabilizer”, fig. 8) via a compressed gas supply (238 - "source”, fig. 8; para [0047]);
determining a charge pressure of the suction stabilizer/dampener is within a threshold of a target pressure (231 - “pressure gauge", fig. 8;
para {0047]);

setting a pressure control device (collectively 234 - "valve", 236 - "regulator”, 231 - "gauge", fig. 8; para [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; para [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.

Regarding Claim 12, Leugemors teaches the method of claim 10, further comprising:

determining the charge pressure is outside of the threshold (231 - "pressure gauge”, fig. 8; para [0047]);

operating a valve to permit flow along the flow path (234 - "valve”, fig. 8); and

increasing the charge pressure (See fig. 8; para [0047]; pressure is supplied from source 238).

While Leugemors does not explicitly disclose the positive recitation of a method, the device taught by Leugemors is implicitly used to
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-*-
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Regarding Claim 13, Leugemors teaches the method of claim 12, wherein the determining and the operating are conducted remotely (para
[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 [0047]) configured to transmit a signal to the valve (See fig. 8; para [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 2019/0040727 A1
to U.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 [0020])-[0022]) 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 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.

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; para [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 stabilizer/dampener (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: para [0034] - "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]-{0022]) 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 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 an 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, Leugemors teaches the method of claim 12, wherein the valve is a valve (234 - "valve"”, fig. 8) with an actuator (not
shown but valve 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 (60 - "pressure gauge®, fig 1) and a valve (61 -
"ball valve”, fig. 1; col 6, In 66-64). 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 transitioning 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 will be shown, the prior art does not teach, nor does it fairly
suggest, the claimed limitations.

The prior art is exemplified by (1) Leugemors and (2) US 2019/0257462 A1 to Performance Pulsation Control, inc. (hereinafter 'Pulsation’)

(1) Leugemors teaches a hydraulic fracturing pump system (see figs. 2-8; para [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);

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; para [0047]), fluidly coupled to the suction stabilizer/dampener (See fig. 8; para [0047]);
and

a Control system (collectively 234 - "valve”, 23b - "regulator”, 231 - "gauge", tig. 8; para [0047]) positioned along a flow path between the
suction stabilizer/dampener and the compressed gas supply (See fig. 8; see flow path between source 238 and stabilizer 200), the control
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; para [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; para (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). 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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1. The applicant is hereby notified that the international search report and the written opinion of the International Searching
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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
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publication (Rulcs 90bis.1 and 90bis.3).

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed
acts for entry into the national phase before those designated Offices. In respect of other designated Offices, the time limit of
30 months (or later) will apply even if no demand is filed within 19 months. For details about the applicable time limits, Office
by Office, see www.wipo.int/pct/en/texts/time_limits.html and the PCT Applicant s Guide, National Chapters.

Within 22 months from the priority date, the applicant may request that a supplementary international search be carried out
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international search is described in the PCT Applicant’s Guide, International Phase, paragraphs 8.006-8.032.
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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.

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

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

[:] a translation of the intemational application into which is the language of
a translation furnished for the purposes of international search (Rules 12.3(a) and 23. 1(b)).

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

C. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. 1.
2. D Certain claims were found unsearchable (sec Box No. II).
3. r_—l Unity of invention is lacking (see Box No. I1I).

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

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

l:] 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 drawingé to be published with the abstract is Figure No. 1
z] as suggested by the applicant.
D as selected by this Authority, because the applicant failed to suggest a figure.
D as selected by this Authority, because this figure better characterizes the invention.
b. [:] none of the figures is to be published with the abstract.
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E21B 21/08; E21B 47/06; E21B 47/008; E21B 47/017; F04D 15/00; GO5B 19/042 (2021.01)

- E21B 21/08; E21B 47/06; E21B 47/008; E21B 47/017; F04D 15/00; GO5B 19/042; F04D 15/0088;

G05B 2219/45004

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.
Y US 2017/0292513 A1 (SCHLUMBERGER TECHNOLOGY CORPORATION) 12 October 2017 | 1-20
(12.10.2017) entire document, especially para [0018], [0035], [0056], {0059], [0069]
Y US 2012/0150455 A1 (FRANKLIN ET AL.) 14 June 2012 (14.06.2012) entire document, 1-20
especially para {0078), [0101], [0073], [0080}
Y US 2017/0096883 A1 (SCHLUMBERGER TECHNOLOGY CORPORATION) 06 Aprit 2017 6,13

(06.04.2017) entire document, especially para [0190], [0194)

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

D See patent family annex.

*
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«p»
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“o”
wpr

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 t e_f{)ubllcanon 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 apﬁlngatmn 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

07 March 2021

Date of mailing of the international search report

MAR 29 2021

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.0O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300
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Telephone No. PCT Helpdesk: 571-272-4300
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(daymoniyear)  MAR 2 9 2021
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International application No. International filing date (day/month/year) Priority date (day/month/year)

PCT/US 20/67146 28 December 2020 (28.12.2020) 27 December 2019 (27.12.2019)

International Patent Classification (IPC) or both national classification and IPC
IPC - E21B 21/08; E21B 47/06; E21B 47/008; E21B 47/017; FO4D 15/00; GO5B 19/042 (2021.01)

CPC - E21B 21/08; E21B 47/06; E21B 47/008; E21B 47/017; FO4D 15/00; GOSB 19/042; F04D 15/0088;
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Applicant

U.S. WELL SERVICES, LLC

1.

This opinion contains indications relating to the following items:

Box No. 1 Basis of the opinion

Box No. Il Priority

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

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

Box No. VI  Certain documents cited

U0 XOOOX

Box No. VII  Certain defects in the international application

D Box No. VIII Certain observations on the international application

2. FURTHERACTION

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority (“IPEA”) 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 Intemmational Bureau under Rule 66.15is(b) that written
opinions of this International Searching Authority will not be so considered.
If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the IPEA
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.
For further options, see Form PCT/ISA/220.

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

Mail Stop PCT, Attn: ISA/JUS Lee Young

Commissioner for Patents

P.0O. Box 1450, Alexandria, Virginia 22313-1450 07 March 2021 PCT Help Desk

Facsimile No. 571-273-8300 Telephone No. 571-272-4300
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Box No. 1 Basis of this opinion

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

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

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to
this Authority under Rule 91 (Rule 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. D forming part of the international application as filed:
D in the form of an Annex C/ST.25 text file.
D on paper or in the form of an image file.

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

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

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

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

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

1.  Statement

Novelty (N) Claims 1-20 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 lack an inventive step under PCT Article 33(3) as being obvious over US 2017/0292513 A1 to Schlumberger
Technology Corporation (hereinafter Schlumberger 513) in view of US 2012/0150455 A1 to Franklin et al. (hereinafter Franklin).

Regarding claim 1, Schiumberger 513 discloses a method of hydraulic fracturing (abstract- Method and apparatus for assessing health of
fracturing fluid pump assemblies and other wellsite equipment), comprising: providing a fracturing fluid to a pump (para [0019]- 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 (para [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 (para
[0056)- For example, continuing with the above-described examples of the first and second predictive models related to the transmission
205, a third predictive mode! related to the 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). Schiumberger 513
fails to disclose, obtaining a first pressure measurement at the fluid end via the 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 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, 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 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 (LDV) 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; para [0073}- which is a function of a variance of the first pressure at time t0 and the test pressure at time t1); determining 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 t0 and the test pressure at time t1; the test pressure at time t1 and the test pressure at time t2; 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 than the first pressure), and determining an operational condition of the fluid end based at least in part
on the pressure differential and a known or estimated correlation between the pressure differential and the operational condition (para
[0080]- the software application for the computer system 22 (or operating program hardwired on a silicon chip in a specific computer), can
measure the rate-of-change of the pressure within the pressure system, and then utilize this value to calculate the leak detection value
(LDVY); para [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; para [0127)- This reflects, in part, a change in temperature as discussed previously. As stated, itis
important to differentiate between the normal decrease in pressure from a 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, para [0012)- Thus, there exists a need for a
system and methods for quickly and accurately performing a leak/pressure test for a pressure system; para [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).

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 t0 and the test pressure at time t1; the test pressure at
time t1 and the test pressure at time t2; and so on).
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Regarding claim 3, Schlumberger 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... lower 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 (para [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 5, Schlumberger 513 in view of Franklin disclose the method of claim 1. Schlumberger 513 further discloses, wherein the
operational condition includes an estimation of remaining life of the fluid end (para [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; para [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 513 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 (para [0166]- 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 8, Schiumberger 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 wellsite equipment), determining a pressure differential (para
[0056]- 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 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, 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 (LDV) 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; para [0073])- which is a function of a variance of the first pressure at time t0 and the test pressure at time t1), determining 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 t0 and the test pressure at time t1; the test pressure at time t1 and the test pressure at time t2; 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 than the first pressure); and determining an operational condition of the fluid end based at least in part
on the pressure differential and a known or estimated correlation between the pressure differential and the operational condition (para
[0080]- the software application for the computer system 22 (or operating program hardwired on a silicon chip in a specific computer), can
measure the rate-of-change of the pressure within the pressure system, and then utilize this value to calculate the leak detection value
(LDVY); para [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; para [0127]- This reflects, in part, a change in temperature as discussed previously. As stated, itis
important to differentiate between the normal decrease in pressure from a 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 Schiumberger 513 to improve the reliability and accuracy of detection (see Franklin, para [0012]- Thus, there exists a need for a
system and methods for quickly and accurately performing a leak/pressure test for a pressure system; para [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).

Regarding 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 (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 t0 and the test pressure at time t1; the test pressure at
time t1 and the test pressure at time t2; and so on).
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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 (para [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, Schlumberger 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 (para [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 (para [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; para [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 (para [0166]- 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 fiuid 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 (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); and a control system (para [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 (para [0056]- 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).
Schiumberger 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 (para [0018}- The computer system is
further configured to receive pressure data from the pressure sensor, to store the pressure data from a first fiuid pathway for a first period
of time): obtain 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 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 (LDV) 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); obtain 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; para [0073]- which is a function of a variance of the
first pressure at time t0 and the test pressure at time t1); 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 t0 and the test pressure at time
t1; the test pressure at time t1 and the test pressure at time t2; 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 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 (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 (LDV); para [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; para [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 system of Schlumberger 513 to improve the reliability and accuracy of
detection (see Franklin, para [0012}- Thus, there exists a need for a system and methods for quickly and accurately performing a
leak/pressure test for a pressure system; para [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).
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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 (para [0137]- FIG. 9 provides component numbers and a discussion of a series
of low pressure tests that preceded each of the high pressure tests; para [0069}- such a pressure sensor 20 include the Models 508, 709,
and 809 Pressure Transducers; para [0079]- 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, Schiumberger 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 (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 t0 and the test pressure at time t1; the test pressure at
time t1 and the test pressure at time t2; and so on).

Regarding claim 18, Schiumberger 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 (para [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 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 (para [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 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 (para [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; para [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).

Claims 6 and 13 lack an inventive step under PCT Article 33(3) as being obvious over Schlumberger 513 in view of Franklin and further in
view of US 2017/0096889 A1 to Schlumberger Technology Corporation (hereinafter Schlumberger 889).

Regarding claim 6, Schiumberger 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 (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; para
[0194])- 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 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).

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

Schiumberger 889, drawn to hydrocarbon extraction, discloses, wherein the pressure differential is negatively correlated with the
estimation of remaining life (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; para
[0194)- 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 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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Applicant’s or agent’s file reference FOR FURTHER ACTION

047158.500077 See paragraph 2 bclow

International application No. International filing date (day/month/year) Priority date (day/month/year)

PCT/US 20/67608 31 December 2020 (31.12.2020) 31 December 2019 (31.12.2019)

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

IPC - GO5B 19/406, E21B 43/26 (2021.01)
CPC - E21B 47/008, FO4B 53/001, E21B 43/26, E21B 43/121, E21B 43/25

Applicant U.S. WELL SERVICES, LLC

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

}X‘ Box No. 1 Basis of the opinion

[:l Box No. Il  Priority
Box No. IIl  Non-cstablishment 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

XOO XOO

M Box No. VII1 Certain observations on the international application

2. FURTHERACTION

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

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

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

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

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

P.0O. Box 1450, Alexandria, Virginia 22313-1450 25 February 2021 (25‘02‘2021 ) PCT Help Desk

Facsimile No. 571-273-8300 Telephone No. 571-272-4300

Form PCT/ISA/237 (cover sheet) (revised January 2019)
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INTERNATIONAL SEARCHING AUTHORITY 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:
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 intemational search (Rules 12.3(a) and 23.1(b)).

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

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

a. D forming part of the international application as filed:
[] inthe form of an Annex C/ST25 text file.
D on paper or in the form of an image file.

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

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

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

4. I:] 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. 1) (revised January 2019)
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Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement

1. Statement

Novelty (N) Claims 1-20 YES
Claims None NO

Inventive step (IS) Claims None YES
: Claims 1-20 NO

Industrial applicability (1A) 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 A1 (SCHLUMBERGER
TECHNOLOGY CORPORATION) 28 June 2018 (28.06.2018) (hereinafter "Schlumberger”) in view of US 2019/0120024 A1 (U.S. WELL
SERVICES, LLC) 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 (para [0018] - "hydraulic fracturing well site”; para {004 1] - "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 [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 (para [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”; para [0064] - “classifier may be implemented (506) using the... training samples. The classifier
can be a machine learning algorithm”).

Schlumberger 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 (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 of ordinary skill in the art to have modified the method of Schlumberger 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 recciving, analyzing, and storing information from the well site (US Well, para [0049]).

Regarding claim 2, Schlumberger 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 [0059] - "equipment units for which health may be monitored... a heat
exchanger”).

Regarding claim 3, Schlumberger and US Well disclose the method according to claim 1. US Well further discloses wherein the one or
more estimated health conditions of the hydraulic pump 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 4, Schiumberger and US Well disclose the method according to claim 1. Schiumberger 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
(para [0077-0078] - "alert may be generated when the temperature indicated by the corresponding portion of the thermal image is above
the operational temperature range... when the temperature indicated by the corresponding portion of the thermal image is below the
operational 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 model, 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”).

CONTINUED IN SUPPLEMENTAL BOX

Form PCT/ISA/237 (Box No. V) (revised January 2019)
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Box No. VII1 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”.

Form PCT/ISA/237 (Box No. VIII) (revised January 2019)
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Supplemental 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. Schlumberger 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 [0060] - "warning... can be stored in a database for subsequent analysis of historical events for given equipment unit(s)").

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 hydrauiic fracturing
equipment (para [0018] - “hydraulic fracturing well site"; para [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"); receiving a set of operational
data associated with an active hydraulic fracturing operation (para {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 (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"; para [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. Uus well
discloses wherein: processing the set of operational data using the 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 of ordinary skill in the art to have modified the method of Schiumberger by including
wherein processing the set of operational data using the trained machine learning modet as taught by US Well because it can more
efficiently implement a control system for recciving, analyzing, and storing information from the well site (US Well, para [0049]).

Regarding claim 9, Schlumberger and US Well 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 (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 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 [0077-0078] - "alert may be generated when the temperature indicated by the corresponding portion of the thermal image is
above the operational temperature range... when the temperature indicated by the corresponding portion of the thermal image is below the
operational 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 (para [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 (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 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 (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 [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. Schiumberger 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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Supplemental Box

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

Regarding claim 16, Schlumberger discloses a hydraulic fracturing system (Abstract), comprising: a pump comprising a fluid end (para
[0028] - "mixture may then be discharged from the common manifold 142 into the wellbore 104 via one or more conduits”; para [0030] -
“"contro! center 170 may be operable to monitor... the pump assemblies"); one or more additional hydraulic fracturing equipment (para
[0041] - "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 (para [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 (para [0030] - "control center 170 may be
operable to monitor... operational parameters"); determine, based on the trained machine learning model and the set of operationai data,
one or more estimated health conditions of the fluid end (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"; para [0064] -
"classifier may be implemented (506) using the... training samples. The classifier can be a machine learning algorithm”; para [0052] -
"determine a heaith condition of one or more equipment units”).

Schiumberger 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 mode! (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 of ordinary skill 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 recciving, analyzing, and storing information from the well site (US Well, para [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 mation
counts associated with the active hydraulic fracturing operation (para [0059] - "equipment units for which health may be monitored... a heat
exchanger”).

Regarding claim 18, Schlumberger 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 (para [0018] - "hydraulic fracturing well site"; para [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] - "warning... can be stored in a database for subsequent analysis of historical events for given
equipment unit(s)").

Regarding claim 18, 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 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 mode! 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”).

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

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

(PCT Rule 44.1)
ymontiyens MAY 06 2021

FOR FURTHER ACTION  See paragraphs 1 and 4 below

Applicant’s or agent’s file reference

047158.500074

International application No. International filing date

PCTIUS 20/67526 (day/month/year) 30 December 2020 (30.12.2020)

Applicant U.S. WELL SERVICES, LLC

1. The applicant is hereby notified that the international search report and the written opinion of the International Searching
Authority have been established and are transmitted herewith.
Filing of amendments and statement under Article 19:
The applicant is entitled, 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. r__] The applicant is hereby notified that no international search report will be established and that the declaration under
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith.

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

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

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

4, Reminders

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

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

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed
acts for entry into the national phase before those designated Offices. In respect of other designated Offices, the time limit of
30 months (or later) will apply even it no demand is filed within 19 months. For details about the applicable time limits, Office
by Office, see www.wipo.int/pct/en/texts/time_limits.html and the PCT Applicant s Guide, National Chapters.

Within 22 months from the priority date, the applicant may request that a supplementary international search be carried out
by adifferent 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 n-u{iAldirng address of the ISA/US Authorized officer

Mail Stop PCT, Attn: ISA/US
Commissioner for Patents Lee Young
P.0. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300 Telephone No. PCT Helpdesk: 571-272-4300
Form PCT/ISA/220 (revised January 2020)
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INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicant’s or agent’s file reference FOR FURTHER ACTION
047158.500074 see Form PCT/ISA/220 as well as, where applicable, item 5 below.
International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year)
PCT/US 20/67526 30 December 2020 (30.12.2020) 31 December 2019 (31.12.2019)

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

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

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

b. D This international search report has been established taking into account the rectification of an obvious mistake authorized
by or notified to this Authority under Rule 91 (Rule 43.65is(a)).

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

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

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

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

6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No. 1
|X] as suggested by the applicant.
D as selected by this Authority, because the applicant failed to suggest a figure.
I:I as selected by this Authority, because this figure better characterizes the invention.
b. D none of the figures is to be published with the abstract.

Form PCT/ISA/210 (first sheet) (July 2019)
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Box No. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

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

1. l___] Claims Nos.:

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

2, I:] Claims Nos.:

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

3. D 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.II1  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 I: Claims 1-7, drawn to a pump control system.
Group lI: Claims 8-15, drawn to a calibration system.

-- Please See Supplemental Box --

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

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

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

4. K{ 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 D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

I:] The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation,

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2019)
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A. CLASSIFICATION OF SUBJECT MATTER

IPC - BO1F 5/12, CO9K 8/03, CO9K 8/62, E21B 43/26, F04B 1/04, F04B 13/02, GO5B 19/401 (2021.01)

CPC - BO1F 5/12, BO1F 2215/0081, CO9K 8/02, CO9K 8/03, CO9K 8/487, CO9K 8/493, CO9K 8/62, CO9K
8/80, £21B 21/062, E21B 43/26, E21B 43/2607, F04B 1/04, FO4B 9/08, F04B 9/109, FO4B 13/02,
F04B 2205/09, F04B 2205/50, F04B 2201/0807, CO8K 13/02, CO8K 2201/002, CO8K 2201/008,
GO1F 1/78, GO1F 3/36, GO1F 13/006, GO1F 25/0007, GO1F 25/0092, G0O5B 19/401

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

B. FIELDS SEARCHED

See Search History document

Minimum documentation searched (classification system followed by classification symbols)

See Search History document

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

See Search History document

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
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D Further documents are listed in the continuation of Box C.

D See patent family annex.

* Special categories of cited documents:

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

“D”  document cited by the applicant in the international application

“E” carlier application or patent but published on or afier the international
filing date

“L” document which maK throw doubts on priority claim(s) or which
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special reason (as specified)

“Q” documentreferringtoan oral disclosure, use, exhibition or other means

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

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

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

“Y” document of particular relevance; the claimed invention cannot
be considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

22 April 2021

Date of mailing of the international search report

MAY 06 2021

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.0. Box 1450, Alexandria, Virginia 22313-1450
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Continued from Box No. Ill, Observations where unity of invention is lacking,

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

Special Technical Fealures

Group Il 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 (208) 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 |.

Group | does not require a calibration system, comprising: a flow diverter (218) positioned along a first flow path (210) between a
conveyance system (204) and a component (202) of a hydraulic fracturing system, the flow diverter (218) 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 il

Shared Common Features

The only feature shared by Groups | and il 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 A1 (Sask). Sask discloses a flow path (para [0077]), flow
diverter (Fig. 1, para [0063], drill bit, 3, which directs drilling fluid, 4, into three channels, as shown.), component of a hydraulic fracturing
system (para [0014], [0043], electrically driven valves for hydraulic fracturing operations.), controller (para [0078)), and calibration
system (para [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 | and |l therefore lack unity under PCT Rule 13 because they do not share a same or corresponding special technical feature.

Form PCT/ISA/210 (patent family annex) (July 2019)
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PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY

To: TAYLOR P. EVANS PCT

HOGAN LOVELLS US LLP

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

(PCT Rule 43bis.1)

lay/momiiiyess) MAY 06 2021

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

047158.500074 See paragraph 2 below

International application No. International filing date (day/month/year) Priority date (day/month/year)

PCT/US 20/67526 30 December 2020 (30.12.2020) 31 December 2019 (31.12.2019)

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

IPC - BO1F 5/12, CO9K 8/03, CO9K 8/62, E21B 43/26, FO4B 1/04, F04B 13/02, GO5B 19/401 (2021.01)

CPC - BO1F 5/12, BO1F 2215/0081, CO9K 8/02, CO9K 8/03, CO9K 8/487, CO9K 8/493, CO9K 8/62, CO9K
8/80, E21B 21/062, E21B 43/26, E21B 43/2607, FO4B 1/04, FO4B 9/08, FO4B 9/109, F04B 13/02,
F04B 2205/09, F04B 2205/50, F04B 2201/0807, CO8K 13/02, C08K 2201/002, CO8K 2201/008,
GO1F 1/78, GO1F 3/36, GO1F 13/006, GO1F 25/0007, GO1F 25/0092, GO5B 19/401

Applicant U .S, WELL SERVICES, LLC

1. This opinion contains indications relating to the following items:
@ Box No. 1 Basis of the opinion
[:l Box No. I Priority

D Box No. [l Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
v{ Box No. 1V  Lack of unity of invention

BoxNo. 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. VI Certain defects in the international application

U0 XX

Box No. VIII Certain observations on the international application

2. FURTHER ACTION

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

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

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

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

Mail Stop PCT, Attn: ISA/US Lee Young
Commissioner for Patents 22 April 2021 :

P.O. Box 1450, Alexandria, Virginia 22313-1450 PCT Help Desk

Facsimile No. 571-273-8300 Telephone No. 571-272-4300

Form PCT/ISA/237 (cover sheet) (revised January 2019)

LIBERTY EXHIBIT 1003, Page 487



PCT/US2020/067526 06.05.2021

WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/US 20/67526

Box No. 1 Basis of this opinion

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 filed.

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

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to
this Authority under Rule 91 (Rule 43bis.1(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. D forming part of the international application as filed:
D in the form of an Annex C/ST.25 text file.
D on paper or in the form of an image file.

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

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

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

5. Additional comments:

Form PCT/ISA/237 (Box No. I) (revised January 2019)
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Box No. IV Lack of unity of invention

1. K{ In response to the invitation (Form PCT/ISA/206) to pay additional fees the applicant has, within the applicable time limit:
paid additional fees.
paid additional fees under protest and, where applicable, the protest fee.

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

XU

- not paid additional fees.

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

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

D complied with.
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 il: Claims 8-15, drawn to a calibration system.

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

Specia!l Technical Features

Group Il 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 {2086) 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 .

Group | does not require a calibration system, comprising: a flow diverter (218) positioned along a first flow path (210) between a
conveyance system (204) and a component (202) of a hydraulic fracturing system, the flow diverter (218) 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 Il

Shared Common Features

The only feature shared by Groups | and Il 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 A1 (Sask). Sask discloses a flow path (para [0077]), flow
diverter (Fig. 1; para [0063], drill bit, 3, which directs drilling fluid, 4, into three channels, as shown.), component of a hydraulic fracturing
system (para [0014], [0043], electrically driven valves for hydraulic fracturing operations.), controller (para [0078]), and calibration system
(para [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 | and |l therefore lack unity under PCT Rule 13 because they do not share a same or corresponding special technical feature.

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

D all parts.

the parts relating to claims Nos. 1-7

Form PCT/ISA/237 (Box No. IV) (revised January 2019)
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Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement

1.  Statement
) 1-7
Novelty (N) Claims YES
Claims none NO
Inventive step (IS) Claims none YES
Claims 1-7 NO
Industrial 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 A1 (U.S. Well Services, LLC), in view
of US 2018/0313677 A1 (Halliburton Energy Services, Inc.).

Regarding Claim 1, U.S. Well Services, LLC 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; para [0019], pump system, 16, for pumping
solution for hydraulic fracturing into wellhead.); an additive container (206), the additive container (208) configured to provide an additive
to the additive pump (204) via a flow path (210) (Fig. 1; para [0018]-{0019], 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; para [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; para [0018)-[0019], [0028], 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 (para [0035]-[0036], 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 (para [0023], [0041]), 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]-[004 1], 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 (para [0020], [0022]), because U.S. Well Services, LLC and Halliburton Energy Services, Inc. are directed to pump
control systems that adjust operational parameters.

Regarding Claim 2, U.S. Well Services, LLC further discloses the pump control system of claim 1, further comprising: a container (214)
positioned to receive the redirected portion of the additive (para [0019], 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) (para [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 (para [0020], contro! 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.). To a person of
ordinary skill in the art, substituting a calibration system as taught by Halliburton Energy Services, Inc. would have been abvious for use in
the pump control system as in U.S. Well Services, LLC in order to monitor the metering system to determine replacement (para [0020],
[0022]), because U.S. Well Services, LLC and Halliburton Energy Services, Inc. are directed to pump controf 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]-[0034], control system controls additive sources, blender, and
pump.).

Regarding Claim 5, U.S. Welt 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]-[0019], (0026}, [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 (para [0023], [0041]), 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}-[0041], control system connected to a pump that controls flow rate.). ... (continued)

-- Please See Supplemental Box --
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Supplemental Box

In casc the space in any of the preceding boxes is not 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 (para [0020], [0022]), because U.S. Well Services, LLC and Halliburton Energy Services, Inc. are
directed to pump control systems that adjust operational parameters.

Regarding Claim 6, U.S. Well Services, LLC further discloses the pump control system of claim 1, wherein the component (202) of the
hydraulic fracturing system is a blender (para [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 (para [0028], [0036]); 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 (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}-{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 (para [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 PCT/ISA/237 (Supplemental Box) (revised January 2019)
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