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of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. This
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Privacy Act Statement

The Privacy Act of 1874 (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 paten. 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:
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The information on this form will be treated confidentially to the extent allowed under the Freedom of Information
Act (3 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether disclosure of these records is required by the Freedom of Information
Act.

A record from this system of records may be disclesed, 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. 352a(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, t o a n other 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
29086. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential viclation of law or regulation.
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Attornev Docket No. 1S19.0176-US-PSP Customer No. 27452

Coordinated Pumping Operations

Background of the Disclosure

[0001] A wellbore stimulation job utilizes several well service systems at a wellsite. A
stimulation job for a horizontal wellbore may include dividing the wellbore into numerous
individual operations or stages. For example, a wellbore stimulation job may be divided into
sixty or more individual stimulation operations or stages. The process utilizes individual
pumping and wireline operations (e.g., pump-down and perforating operations) between each
stimulation stage (e.g., hydraulic fracturing) to isolate the wellbore and perforate a casing.
Such pumping and wireline operations are also coordinated with wellhead fluid control
valves associated with the wellbore.

[0002] The above-described operations and systems utilize different well services that are
executed independently, each focusing on different objectives without knowledge or
consideration of status of other well services. For example, each well service is conducted by
corresponding equipment that is manually coordinated by different companies and/or crews,
with little to no automation or communication between the well services. Coordination
across these well services may include implementing check lists, manual hands-signals, and
voice communication via radios in order to execute each consecutive well service. A
completion job becomes even more challenging as multi-well pads are constructed to permit
multiple wellbores to be stimulated in parallel with the same suite of well servicing
equipment. Lack of coordination and communication between the well services results in

inefficiencies, resulting in just 12-16 hours of active pumping per day.

Summary of the Disclosure

[0003] This summary is provided to introduce a selection of concepts that are further
described below in the detailed description. This summary is not intended to identify
indispensable features of the claimed subject matter, nor is it intended for use as an aid in
limiting the scope of the claimed subject matter.

[0004] The present disclosure introduces an apparatus including a treatment fluid system,
a pump-down system, a fluid valve system, and a controller. The treatment fluid system is
operable to pump a treatment fluid into a wellbore extending into a subterranean formation
from a surface of an oil/gas wellsite. The pump-down system is operable to pump a pump-
down fluid into the wellbore to convey a perforating tool within the wellbore. The fluid

valve system is operable to selectively fluidly connect and disconnect the treatment fluid
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Attornev Docket No. 1S19.0176-US-PSP Customer No. 27452

system and pump-down system with and from the wellbore. The controller includes a

processor and a memory storing a computer program code, and is communicatively
connected with the treatment fluid system, the pump-down system, and the fluid valve
system. The controller is operable to monitor operational status of the treatment fluid system,
the pump-down system, and the fluid valve system. The controller is also operable to control
operations of the treatment fluid system, the pump-down system, and the fluid valve system
based on the operational status of the treatment fluid system, the pump-down system, and the
fluid valve system.

[0005] The present disclosure also introduces an apparatus including a treatment fluid
system, a pump-down system, a fluid valve system, and a controller comprising a processor
and a memory storing a computer program code. The treatment fluid system is operable to
perform well treatment operations by pumping a treatment fluid into a wellbore extending
into a subterranean formation from a surface of an oil and gas wellsite. The pump-down
system is operable to perform pump-down operations by pumping a pump-down fluid into
the wellbore to convey a perforating tool within the wellbore. The fluid valve system is
operable to fluidly connect the treatment fluid system with the wellbore during the well
treatment operations and the pump-down system with the wellbore during the pump-down
operations. The controller is communicatively connected with the treatment fluid system, the
pump-down system, and the fluid valve system. The controller is operable to, after the well
treatment fluid is pumped into the wellbore, operate the fluid valve system to fluidly
disconnect the treatment fluid system from the wellbore, operate the fluid valve system to
fluidly connect the pump-down system with the wellbore, and perform the pump-down
operations by operating the pump-down system to pump the pump-down fluid into the
wellbore to convey the perforating tool within the wellbore. The controller is also operable
to, after the pump-down fluid is pumped into the wellbore and the perforating tool is retrieved
from the wellbore, operate the fluid valve system to fluidly disconnect the pump-down
system from the wellbore, operate the fluid valve system to fluidly connect the treatment
fluid system with the wellbore, and perform the well treatment operations by operating the
treatment fluid system to pump the treatment fluid into the wellbore.

[0006] The present disclosure also introduces an apparatus including a treatment fluid
system, a pump-down system, a fluid valve system, and a controller comprising a processor
and a memory storing a computer program code. The treatment fluid system is operable to
perform well treatment operations by pumping a treatment fluid into a first wellbore or a

second wellbore extending into a subterranean formation from a surface of an oil and gas
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