Application Number 16484728

Filing Date 2018-02-06

INFORMATION DISCLOSURE

First Named Inventor | Stephen Barbour

STATEMENT BY APPLICANT At Un
rt Unit ‘

( Not for submission under 37 CFR 1.99)
Examiner Name |

Attorney Docket Number ‘ 91A-3US

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 /RobertNissen#64256/ Date (YYYY-MM-DD) 2022-04-15

Name/Print Robert A. Nissen Registration Number b4256

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 upeon 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 authaority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information soclicited
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 fo 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.8.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public 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: 45486121
Application Number: 16484728
International Application Number:
Confirmation Number: 1944

Title of Invention:

BLOCKCHAIN MINE AT OIL OR GAS FACILITY

First Named Inventor/Applicant Name:

Stephen Barbour

Customer Number:

130443

Filer:

Robert Anton Nissen

Filer Authorized By:

Attorney Docket Number: 91A-3US
Receipt Date: 15-APR-2022
Filing Date: 06-JAN-2020

Time Stamp: 14:25:44

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B)ftes)/ Multll .Pages
Number Message Digest | Part/.zip| (ifappl.)
1034645
Information Disclosure Statement (IDS) . .
1 Form (5B08) 91A-3US_IDS_April_22.pdf no 5
227a39d 1bc622728cc90f016b4 1ade6449Q
fce2
Warnings:
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Information:

685137
2 Non Patent Literature NPL1i.pdf no 3
eeabd099bb60eb97{1f5fa%aaae749783404]
Warnings:
Information:
Total Files Size (in bytes){ 1719782

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: ECOMM.AUTH/ECOMM.WTDW
Doc Description: Internet Communications Authorization/Internet Communications Authorization Withdrawal

PTO/SB/439 (11-15)

(" AUTHORIZATION FOR INTERNET | Application No. 16484728 )

COMMUNICATIONS IN A PATENT | Filing Date 2018-02-06

APPLICATION OR REQUEST TO | First Named Inventor _ | Stephen Barbour

WITHDRAW AUTHORIZATION FOR | Attunit

INTERNET COMMUNICATIONS Examiner Name

Practitioner Docket No. |91A-3US

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

I. To authorize permission for Internet Communications.

Recognizing that Internet communications are not secure, | hereby authorize the USPTO to communicate
with the undersigned and practitioners in accordance with 37 CFR 1.33 and 37 CFR 1.34 concerning any subject
matter of this application via video conferencing, instant messaging, or electronic mail. | understand that a copy
of these communications will be made of record in the application file. (MPEP 502.03)

Il. To withdraw authorization for Internet Communications.

I:] The authorization given on , to the USPTO to communicate with the undersigned
and any practitioner in accordance with 37 CFR 1.33 and 37 CFR 1.34 concerning any subject matter of this
application via Internet communications such as video conferencing, instant messaging, or electronic mail is
hereby withdrawn. | understand that the withdrawal is effective when approved rather than when received.

| am the

|:| applicant.

Ii' attorney or agent of record. Registration number

64256

|:| attorney or agent acting under 37 CFR 1.34. Registration number

/robertnissen#64256/ April 15, 2022
Signature Date
Robert A. Nissen 780-802-7904
Typed or printed name Telephone Number

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Juristic
entities must be represented by a patent practitioner (see 37 CFR 1.31, which is applicable to any paper filed on or after September 16,
2012, that is presented on behalf of a juristic entity, regardless of application filing date). Submit multiple forms if more than one signature
is required, see below*.

Ii] * Total of 1 forms are submitted.
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Privacy Act Statement

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

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

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

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

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

9. Avrecord 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: 45486188
Application Number: 16484728
International Application Number:
Confirmation Number: 1944

Title of Invention:

BLOCKCHAIN MINE AT OIL OR GAS FACILITY

First Named Inventor/Applicant Name:

Stephen Barbour

Customer Number:

130443

Filer:

Robert Anton Nissen

Filer Authorized By:

Attorney Docket Number: 91A-3US
Receipt Date: 15-APR-2022
Filing Date: 06-JAN-2020

Time Stamp: 14:30:03

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment no
File Listing:
Document s . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
186158
1 Internet Communications Authorized sb0439.pdf no 2
01dbb433a250ced777ee304b68d215a3fdg
Warnings:
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Information:

Total Files Size (in bytes)1 186158

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

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

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

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

New International Application Filed with the USPTO as a Receiving Office

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

UNITED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
P.O. Box 1450
Alexandria, Virginia 22313-1450
WWww.uspto.gov

| APPLICATION NO. |

FIRST NAMED INVENTOR

| ATTORNEY DOCKET NO. CONFIRMATION NO.

16/484,728

130443 7590
Nissen Patent Law

#200, 10328- 81 Ave

Edmonton, ALBERTA T6E1X2

CANADA

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.

PTOL-90A (Rev. 04/07)

Stephen Barbour
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| MAIL DATE | DELIVERY MODE
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UNITED STATES DEPARTMENT OF COMMERCE

U.S. Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
P.O. Box 1450
Alexandria, Virginia 22313-1450

APPLICATION NO./ FILING DATE FIRST NAMED INVENTOR/ ATTORNEY DOCKET NO.
CONTROL NO. PATENT IN REEXAMINATION
16/484,728 01/06/2020 Barbour, Stephen 91A-3US

EXAMINER

Nissen Patent Law
#200, 10328- 81 Ave

Edmonton, TBE1X2 ART UNIT PAPER
3600 20210810
DATE MAILED:

Please find below and/or attached an Office communication concerning this application or
proceeding.

Commissioner for Patents

A third-party submission under 37 CFR 1.290 was filed on 08/09/2021 and is being entered in the above-identified
application. Please allow a few days for the submission to be visible in the Patent Application Information Retrieval (PAIR)
system. Note that the submission will be identified using the “Information Disclosure Statement Filed” Document
Description. This Document Description is being used for internal purposes only. The Office does not consider the
submission to be an Information Disclosure Statement under 37 CFR 1.97 and 1.98.

Any questions regarding this communication should be directed to Will Brandenburg at (571)270-5488.

/WILLIAM A BRANDENBURG/ IW.AB/
Quality Assurance Specialist, TC 3600 Quality Assurance Specialist, TC 3600

PTO-90C (Rev.04-03)
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Doc Code: 3P.RELEVANCE
Document Description: Concise Description of Relevance

U.S. Patent and Trademark Office

Department of Commerce

THIRD-PARTY SUBMISSION UNDER 37 CFR 1.290
CONCISE DESCRIPTION OF RELEVANCE

Application Number

16484728

U.S. PATENTS
Cite No Patent Number Concise Description of Relevance
U.S. PATENT APPLICATION PUBLICATION
Cite No Publication Concise Description of Relevance
Number
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FOREIGN PATENT DOCUMENTS

CiteNo

Foreign Document
Number

Concise Description of Relevance

NON-PATENT PUBLICATIONS

Cite No

Reference

Concise Description of Relevance

Reddit posting, dated July 3, 2016. https://www.reddit.

com/r/Bitcoin/comments/4r2bjm/
mining_with_free_natural_gas/

Submitted separately herewith.
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Doc Code:IDS.3P
Document Description: Third-Party Submission Under 37 CFR 1.290

PTO/SB/429(08-12)
Approved for use through 07/31/2015. 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.

THIRD-PARTY
SUBMISSION
UNDER 37 CFR 1.290

Application Number

16484728

U.S. PATENTS

) Kind Issue Date First Named Inventor

Cite No Patent Number Codel |(YYYY-MM-DD)
U.S. PATENT APPLICATION PUBLICATIONS
Kind |Publication Date [First Named Inventor
Cite No Publication Number Codel |(YYYY-MM-DD)
FOREIGN PATENTS AND PUBLISHED FOREIGN PATENT APPLICATIONS

) Foreign Document Country Kind  [Publication Date |Applicant, Patentee or First Named Inventor

Cite No Number3 Code2 Code1 (YYYY'MM'DD) I8
Ul
NON-PATENT PUBLICATIONS (e.g., journal article, Office action)
Author (if any), title of the publication, page(s) being submitted, publication date, T5 E6

Cite No publisher (where available), place of publication (where available).
EFSWeb 2.1.17
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THIRD-PARTY Application Number 16484728
SUBMISSION

UNDER 37 CFR 1.290

Reddit posting, dated July 3, 2016. https://www.reddit.com/r/Bitcoin/comments/4r2bjm/ D )
mining_with_free_natural_gas/

STATEMENTS

The party making the submission is not an individual who has a duty to disclose information with respect to the above-identified
application under 37 CFR 1.56.

This submission complies with the requirements of 35 U.S.C. 122(e) and 37 CFR 1.290.

[7] The fee set forth in 37 CFR 1.290(f) has been submitted herewith.

The fee set forth in 37 CFR 1.290(f) is not required because this submission lists three or fewer total items and, to the knowledge of
7] the person signing the statement after making reasonable inquiry, this submission is the first and the only submission under 35 U.S.C
122(e) filed in the above-identified application by the party making the submission or by a party in privity with the party.

This resubmission is being made responsive to a notification of non-compliance issued for an earlier filed third-party submission.

4 The corrections in this resubmission are limited to addressing the non-compliance. As such, the party making this resubmission: (1)
requests that the Office apply the previously-paid fee set forth in 37 CFR 1.290(f), or (2) states that no fee is required to accompany
this resubmission as the undersigned is again making the fee exemption statement set forth in 37 CFR 1.290(g).

Signature /Oliver Strimpel/

Registration Number
Name/Print Oliver Strimpel (if applicable) 56451
Examiner Signature Date Considered

*EXAMINER: Signature indicates all documents listed above have been considered,except for citations through which a line is drawn.
Draw line through citation if not considered. Include a copy of this form with next communication to applicant. 1. If known, enter kind of
document by the appropriate symbols as indicated on the document under WIPO Standard ST.16. See MPEP 901.04(a). 2. Enter the
country or patent office that issued the document, by two-letter code under WIPO standard ST.3. See MPEP 1851. 3. For Japanese patent
documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 4. If known,
enter the kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 . See MPEP 901.04(a).
5. Check mark indicates translation attached. 6. Check mark indicates evidence of publication attached.

EFSWeb 2.1.17

438



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Serial No.: 16/484,728 Confirmation No.: 1944
Filed: August 8, 2019

For: BLOCKCHAIN MINE AT OIL OR GAS FACILITY

Inventors: Stephen Barbour.

Art Unit: 3685
Examiner: N/A

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

THIRD-PARTY PRE-ISSUANCE SUBMISSION UNDER 35 U.S.C. 122(e)

A concise description of the asserted relevance of the item identified in submitted
document is provided below. In particular, a comparison of pending claim 1 of this application

and the patent publication submitted herewith is provided.

Dated: August 6, 2021 Respectfully submitted,
/Oliver Strimpel/

Oliver Strimpel
Registration No. 56,451
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Third-Party Pre-Issuance Submission under 35 U.S.C. 122(e)

U.S. Patent Application Ser. No. 16/484,728

PRE _ISSUANCE SUBMISSION FOR U.S. PATENT APPLICATION NO. 17/087.928

This hased on a i{m

submission is

idit postin

dated July 3

& posting may be found at
fand a POF

copy of the posting is subrttted herewith,

As described in detail in the chart below, the Reddit posting discloses a source of combusiible

238, a generator that

2 generate
device.

electricity from

Table | below provides a concis
independent claim 1 of 118, Pa

combustio

e description of the rel
ent Application 16/ JK»’%

i of the gas, and a blockchatn mining

vance of the Reddit posting to
;’28 to Barbour {Barbour application).

TABLED

Barbour application

Reddit posting

A system comprising
a source of combustible gas produc
oif production, storage, or processing

ad from an
facility,

The Reddst posting discloses “A property that
we have recently purchased has natural gas.
This specific property was owned by a
wealthy guy before we purchased it and he
Wi w»po;mbie for bringing natural gas o
our rural area 1o the carly 1900's. When he
worked the land grant deal with the gas
company, they ¢ wa;dfzd him a pennies on the
dollar gas contract for the life of the property
as long as his family members are alive”

a generator connected to the source of
combustible gag; and

The Reddit posting discloses “T am thinking
of getting a 40KW natural gas generator...”

1 A

“This calculates out to be 39,200 watt which
would be provided by my natural

generator.”

Jat
z; as

A blockehain mining device connected to the
generator.

The Reddit posting discloses:

“1 am locking for some advice. | have
folowed bitcoin for awhile but, never been a
miner. With news of the bitcoin reward
halving upcoming in about 1000 blocks, T am
constdering starting. ™

“With that betog said, 1 amn thinking of geitiug
a 40K W natural gag generator and a3 many
7 anits that | can afford. Yes, 1

ant miner N7 {
have seen the 161 89 unite but they are
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Third-Party Pre-Issuance Submission under 35 U.S.C. 122(e)

U.S. Patent Application Ser. No. 16/484,728

really expensive. Fam thinking of starting
with &7 units and upgrading to §9 at a later
date. If I stay with 87 units, { could
theoretically run 28 units at a max of 1400
watt each. This calculates out to be 39,200
watt which would be provided by my natural
gas generator”

The Antminer $7 15 a Biicoin miner from
Bitmain Mining Company. The Asntminer
S§7-LN miner was refeased in June 2016, just
before the posting date of the Reddit posting.
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Electronic Acknowledgement Receipt

EFS ID: 43455754
Application Number: 16484728
International Application Number:
Confirmation Number: 1944

Title of Invention:

BLOCKCHAIN MINE AT OIL OR GAS FACILITY

First Named Inventor/Applicant Name:

Stephen Barbour

Customer Number:

130443

Filer:

Oliver Strimpel

Filer Authorized By:

Attorney Docket Number: 91A-3US
Receipt Date: 09-AUG-2021
Filing Date: 06-JAN-2020
Time Stamp: 11:15:34
Application Type:
Payment information:
Submitted with Payment no
File Listing:
Document s . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
32774
1 Concise Description of Relevance Concise-descri potl:con—generated. no 2
p 0f8e7417647cd73dee2806283911ea637f2
2c84
Warnings:
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Information:

52976
) Third-Party Submission Under 37 CFR Third-party-preissuance- no 2
1.290 submission.pdf
6aa376e47db3dSeb7b77d97c4f5b81b5f90]
e58d1
Warnings:
Information:
23609
3 Request for Notification of Non- Third-party-notification- no 1
compliant Third-Party Submission request.pdf
c97e72eefad6ed0739927ab5c603188c321
Warnings:
Information:
184762
. . Third_Party_Submission_Barbo
4 Concise Description of Relevance —rary_. . - no 3
ur_Revised.pdf
1e6846ab73828e5c25857039656e92c2f38)
dSda
Warnings:
Information:
326395
5 Evidence of Publication Reddit_Post_July_3_2016.pdf no 1
8e9632f0c718b382be9512f5da9814dcd69)
ad22e
Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing

Information:

Total Files Size (in bytes){ 620516

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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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 16484728

Filing Date

2018-02-06

First Named Inventor | Stephen Barbour

Art Unit

Examiner Name |

Attorney Docket Number ‘91A—3US
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Application Number 16484728

Filing Date 2018-02-06

INFORMATION DISCLOSURE

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

First Named Inventor | Stephen Barbour
Art Unit ‘
Examiner Name |

Attorney Docket Number ‘ 91A-3US

6 20200040272 020-02-06 Cavness

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

FOREIGN PATENT DOCUMENTS Remove
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Examiner| Cite | Foreign Document Country Kind [ Publication Aoolicant of cited where Relevant s
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Document .
Figures Appear

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

NON-PATENT LITERATURE DOCUMENTS Remove

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
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BEA-CAN CONTAINERS LTD, Shipping Containers, accessed 2020-01-17 but available as early as 2018-07-03, 3
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If you wish to add additional non-patent literature document citation information please click the Add button| Add
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Application Number 16484728

Filing Date 2018-02-06

INFORMATION DISCLOSURE

First Named Inventor | Stephen Barbour

STATEMENT BY APPLICANT At Un
rt Unit ‘

( Not for submission under 37 CFR 1.99)
Examiner Name |

Attorney Docket Number ‘ 91A-3US

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 /RobertNissen#64256/ Date (YYYY-MM-DD) 2021-05-13

Name/Print Robert A. Nissen Registration Number b4256

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 upeon 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 authaority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information soclicited
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 fo 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.8.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public 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: 42716613
Application Number: 16484728
International Application Number:
Confirmation Number: 1944

Title of Invention:

BLOCKCHAIN MINE AT OIL OR GAS FACILITY

First Named Inventor/Applicant Name:

Stephen Barbour

Customer Number:

130443

Filer:

Robert Anton Nissen

Filer Authorized By:

Attorney Docket Number: 91A-3US
Receipt Date: 13-MAY-2021
Filing Date: 06-JAN-2020

Time Stamp: 16:01:04

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B)ftes)/ Multll .Pages
Number Message Digest | Part/.zip| (ifappl.)
1034766
1 Information Disclosure Statement (IDS) 91A-3US_IDS_May2021.pdf no 4
Form (SB08)
e4debb0ac3e240bb94693%e1aed873b5cd
Warnings:
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Information:

300929
2 Non Patent Literature NPL1.pdf no 3
8434518618f43206234e0409c7744478c9d
e501d
Warnings:
Information:
243876
3 Non Patent Literature NPL2.pdf no 3
547693fc0a84427fdd47b245ebb75dfe9bff]
2c31
Warnings:
Information:
Total Files Size (in bytes){ 1579571

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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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 16/484,728
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
e o) N/A N/A N/A N/A 300
SEARCH FEE
A i) N/A N/A N/A N/A 520
EXAMINATION FEE
(37 CFR 1.16(0). (5), or (2) N/A N/A N/A N/A 760
(‘2(7);I:'FARL8I§$;MS 41 minus 202 21 OR [x 100 = 2100
INDEPENDENT CLAIMS ] *
(37 CFR 1.16(h)) 2 minus 3 = x 460 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(837 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* If the difference in column 1 is less than zero, enter "0” in column 2. TOTAL TOTAL 3680
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
L Total C i =
= (37 CF; Iav16(i)) Mins = OR |x =
2 Independent * Minus | *** =
E (37 CFR 1.16(h) = OR |x =
<§( Application Size Fee (37 CGFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE($) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
w Total . Minus |+ = -
= (37 oFg{ ?16@)) OR |x -
% Independent Minus - = = OR |«x =
w | @7crri116m) = -
<§E Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f 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 found in the appropriate box in column 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
16/484,728 01/06/2020 3685 2910 91A-3US 41 2
CONFIRMATION NO. 1944
130443 UPDATED FILING RECEIPT

#200, 10605 81 Ave O A A A

Edmonton, AB T6E1X2
CANADA

Date Mailed: 04/24/2020

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)

Stephen Barbour, Lloydminster, CANADA;
Applicant(s)

Upstream Data Inc., Lloydminster, CANADA,;

Power of Attorney: The patent practitioners associated with Customer Number 130443

Domestic Priority data as claimed by applicant
This application is a 371 of PCT/CA2018/050135 02/06/2018
which claims benefit of 62/456,380 02/08/2017

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.

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

page 1 of 3
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If Required, Foreign Filing License Granted: 11/03/2019

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/484,728

Projected Publication Date: Not Applicable
Non-Publication Request: No

Early Publication Request: No
Title

BLOCKCHAIN MINE AT OIL OR GAS FACILITY
Preliminary Class
705
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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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

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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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| U.S. APPLICATION NO. | FIRST NAMED INVENTOR ATTY. DOCKET NO. |
16/484,728 Stephen Barbour 91A-3US
130443 | INTERNATIONAL APPLICATION NO. |
Nissen Patent Law PCT/CA2018/050135
#200, 10328- 81 Ave LA. FILING DATE PRIORITY DATE
Edmonton, AB T6E1X2 02/06/2018 02/08/2017

CANADA
CONFIRMATION NO. 1944

371 ACCEPTANCE LETTER

AT

NOTICE OF ACCEPTANCE OF APPLICATION UNDER 35 U.S.C 371 AND 37 CFR 1.495

The applicant is hereby advised that the United States Patent and Trademark Office, in its capacity as a
Designated / Elected Office (37 CFR 1.495), has ACCEPTED the above identified international application for
national patentability examination in the United States Patent and Trademark Office.

The United States Application Number assigned to the application is shown above. A Filing Receipt will be
issued for the present application in due course. THE DATE APPEARING ON THE FILING RECEIPT AS THE
"FILING DATE or 371(c) DATE" IS THE DATE ON WHICH THE LAST OF THE 35 U.S.C. 371 (c)(1) and (c)(2)
REQUIREMENTS HAS BEEN RECEIVED IN THE OFFICE. THIS DATE IS SHOWN BELOW. The filing date of
the above identified application is the international filing date of the international application (Article 11(3) and 35
U.S.C. 363)

01/06/2020
DATE OF RECEIPT OF 35 U.S.C.
371(c)(1) and (c)(2) REQUIREMENTS

The following items have been received:

+ Copy of the International Application filed on 08/08/2019

« Copy of the International Search Report filed on 08/08/2019
+ Preliminary Amendments filed on 01/06/2020

« Inventor's Oath or Declaration filed on 01/06/2020

+ U.S. Basic National Fees filed on 08/08/2019

+ Authorize Access to Search Results filed on 08/08/2019

* Priority Documents filed on 08/08/2019

* Power of Attorney filed on 01/06/2020

+ Specification filed on 08/08/2019

« Claims filed on 08/08/2019

+ Abstracts filed on 08/08/2019

+ Drawings filed on 08/08/2019

« Authorization to Permit Access filed on 08/08/2019

« Application Data Sheet (37 CFR 1.76) filed on 08/08/2019
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Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5)

DIAN S GORDON

Telephone: (571) 272-3915
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

[ APPLICATION NUMBER FILING OR 371(C) DATE [ FIRSTNAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/484,728 08/08/2019 Stephen Barbour 91A-3US
CONFIRMATION NO. 1944
130443 PUBLICATION NOTICE

Nissen Patent Law
1200 03z 81 e IO
CANADA

Title:BLOCKCHAIN MINE AT OIL OR GAS FACILITY

Publication No.US-2020-0051184-A1
Publication Date:02/13/2020

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTQO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.
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Block Mining Methods and Apparatus

CROSS_REFERENCE TO RELATED APPLICATIONS

[0001] This application is related to Provisional Application Serial No. 61/906,310, filed
19 November 2013 ("Parent Provisional"), the subject matter of which, in its entirety, is
expressly incorporated herein by reference, and hereby claims benefit of the filing date

thereof pursuant to 37 CFR §1.78(a)(4).
BACKGROUND OF THE INVENTION
1. Field of the Invention.

[0002] The present invention relates to both methods and apparatus for use in mining a
block, e.g., in a block chain, and, in particular, to methods and apparatus for use in a

crypto currency system, such as the Bitcoin mining system.
2. Description of the Related Art.

[0003] In general, in the descriptions that follow, we will izalicize the first occurrence of
each special term of art that should be familiar to those of ordinary skill in this art. In
addition, when we first introduce a term that we believe to be new or that we will use in a
context that we believe to be new, we will bold the term and provide the definition that
we intend to apply to that term. In addition, throughout this description, we will
sometimes use the terms assert and negate when referring to the rendering of a signal,
signal flag, status bit, or similar apparatus into its logically true or logically false state,
respectively, and the term roggle to indicate the logical inversion of a signal from one
logical state to the other. Alternatively, we may refer to the mutually exclusive boolean
states as logic 0 and logic 1. Of course, as is well known, consistent system operation
can be obtained by reversing the logic sense of all such signals, such that signals
described herein as logically true become logically false and vice versa. Furthermore, it
is of no relevance in such systems which specific voltage levels are selected to represent
each of the logic states. For convenience of reference, we will use the term "set" to mean

a collection of zero, one or more than one items, as the context may require.
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\o)

[0004] In general, a decentralized network can store and reference common information
in a block chain. In a typical block chain, each block contains units of information
commonly called transactions that arise roughly at the same time. Using a predefined
protocol, blocks are linked by having their hash values inserted into a designated field in

the next sequential block in the block chain.

[0005] The process of block chain mining is designed to allow the system to come to a
consensus in which all nodes in the computer network agree to the same block chain.
Several block chain systems have been proposed, and some are presently in operation.
One of the earliest and, currently, the most widely recognized is the Bitcoin system.
According to the Bitcoin protocol, the first miner to successfully compute a valid proof-
of-work for a block candidate is entitled to add the block to the block chain (sometimes

referred to as the /edger), and to generate new units of the crypto currency as a reward.

[0006] The proof-of-work for a block consists of a nonce value that, when inserted into a
designated field in the block, makes the cryptographic hash value of the block meet a
certain difficulty target. Since a cryptographic hash function behaves practically as a
random oracle, no better approach to finding a valid nonce has yet been discovered than
simple trial-and-error. The mining process is therefore a stochastic process. In practice,
the chances of a particular miner successfully solving a block are, at any particular point
in time, proportional to the miner's hash rate relative to the hash rate of the whole

network.

[0007] As is known, the US National Security Agency ("NSA") has designed and
published a set of cryptographic hash functions referred to as Secure Hash Algorithms
("SHA"). In particular, the Bitcoin protocol applics the SHA-256, described in the

following pseudocode:

LR E R E R E S S

Note 1: All variables are 32 bit unsigned integers and addition is

calculated modulo 2°?

Note 2: For each round, there is one round constant k[i] and one entry

in the message schedule array w[(i], 0 = i = 63

Note 3: The compression function uses 8 working variables, a through h
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Note 4: Big-endian convention is used when expressing the constants in

this pseudocode, and when parsing message block data from bytes to

" "

words, abc" after

padding is 0x61626380

for example, the first word of the input message

Initialize hash values: (first 32 bits of the fractional parts of the

square roots of the first 8 primes 2..19)

hO := 0x6a09e667;
hl := 0xbb67ae85;
h2 := 0x3c6ef372;
h3 := Oxab4ff53a;
h4 := 0x510e527f;
h5 := 0x9b05688c;
hé := 0x1f83d%ab;
h7 := 0x5belcdl9;

Initialize array of round constants:

(first 32 bits of the fractional

parts of the cube roots of the first 64 primes 2..311)
k[0..63] :=

0x428a2f98,
0x59f111£1,
0x243185be,
0xcl9bf174,
0x2de%2c6f,
0xa831c66d,
0x06ca6351,
0x53380d13,
Oxaz2bfe8al,
0xd6990624,
0x2748774c,
0x682e6f£f3,
0x90befffa,

0x71374491,
0x923f82a4,
0x550c7dc3,
0xed9b69cl,
0x4a7484aa,
0xb00327c8,
0x14292967,
0x650a7354,
0xa8la664b,
0xf40e3585,
0x34b0bcb5,
0x748f82ee,
Oxad506ceb,

Pre-processing:

append the bit

append k bits

where k is the minimum number >= 0 such that the resulting message

vy
0

0xb5c0fbcf,
Oxablcb5ed5,
0x72bebd74,
Oxefbed 786,
0x5cb0alddc,
0xbf597£fc7,
0x27b70a85,
0x766a0abb,
0xc24b8b70,
0x106aa070,
0x391c0Ocb3,
0x78a5636f,
Oxbef9a3f7,

to the message;

Oxe9b5dbab,
0xd807aa98,
0x80deblfe,
0x0£fc19dcé6,
0x76£f988da,
0xc6e00b£f3,
O0x2elb2138,
0x8lc2c92e,
Oxc76c51la3,
0x19a4clle,
Ox4ed8aada,
0x84c87814,
0xc67178f2;

length (modulo 512 in bits) is 448
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append length of message;
(without the 'l' bit or padding), in bits, as 64-bit big-endian
integer (this will make the entire post-processed length a

multiple of 512 bits)

Process the message in successive 512-bit chunks:
break message into 512-bit chunks;
for each chunk:
{
create a 64-entry message schedule array w[0..63] of 32-bit words;
(The initial values in w[0..63] don't matter, so many
implementations zero them here)
copy chunk into first 16 words w[0..15] of the message schedule

array;

Expand the first 16 words into the remaining 48 words w[l6..63] of
the message schedule array:
for i from 16 to 63:
sO0 := (w[i-15] rightrotate 7) xor (w[i-15] rightrotate 18) xor
(w[i-15] rightshift 3);
sl := (w[i-2] rightrotate 17) xor (w[i-2] rightrotate 19) xor
(w[i-2] rightshift 10);
w[i] := w[i-1l6] + sO0 + w[i-7] + sl1;

Initialize working variables to current hash value:
ho;
hl;
h2;

a :

o
I

o
==
s W

P QQ M 0 Qo Q
(]
==
[ )N )]

I
=3
~

Compression function main loop:
for i from 0 to 63:
{
Sl := (e rightrotate 6) xor (e rightrotate 11) xor (e rightrotate
25);

(6]
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5
ch := (e and f) xor ((not e) and qg);
templ := h + S1 + ch + k[i1] + w[i];
SO0 := (a rightrotate 2) xor (a rightrotate 13) xor (a rightrotate
22);
maj := (a and b) xor (a and c) xor (b and c);
temp2 := S0 + maj;
h := g;
g := £f;
f := e;
e := d + templ;
d := c;
c := b;
b := a;
a := templ + temp2;

Add the compressed chunk to the current hash value:

hO := hO0 + a;
hl := hl + b;
h2 := h2 + c;
h3 := h3 + 4;
h4 := hd + e;
h5 := h5 + f;
hé := hé6 + g;
h7 := h7 + h;

Produce the final hash value (big-endian):
digest := hash := h0 append hl append h2 append h3 append h4 append h5
append h6 append h7

kokk ok k ok ok ok kK

[0008] Hereinafter, for convenience of reference, we may refer to aspects of our
invention using the terminology set forth above in the pscudocode. Also, by way of
example, we will focus our disclosure on the Bitcoin protocol, although we recognize that

other crypto currency systems may benefit from our invention.

[0009] Many hash functions, including the SHA-1, SHA-2 and RIPEMD families, share a

similar scheme with SHA-256. Each applies an expansion function (sometimes referred
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to as an expansion operation) adapted to expand an input message into a message
schedule, and then applies a compression function (sometimes referred to as a
compression operation) adapted to compress the message schedule into a hash value or
result (sometimes referred to as the message digest or simply digest). Typically, the
compression function is recursive, compressing one word of the message schedule per
round. The recursive nature of these functions lends itself to known loop unrolling
techniques and, when applied to hardware implementations, results in a classic pipelined

configuration of computational elements.

[0010] Usually, when a hash is computed within Bitcoin, it is computed twice, i.e., a
SHA-256 hash of a SHA-256 hash (sometimes referred to as a double-SHA, or simply
SHA?). Most of the time only SHA-256 hashes are used, for example when hashing
transactions and block headers. However, RIPEMD-160 is also used for the second hash
when a shorter hash digest is desirable, e.g., when hashing a public key to obtain a Bitcoin

address.

[0011] Block chain mining is, by design, competitive in nature. The monetary reward is
proportional to the number of blocks so/ved, which is in turn proportional to the hash rate
relative to the hash rate of the entire network. As competition has increased, miners are
aggressively seeking even small improvements in hash rate. One known approach to
improve hash rate is to scatter the hash search across the greatest number of hiash
engines, cach adapted to independently search a respective portion of the entire nonce-

space for hashes that satisfy (i.e., are below) the required difficulty target.

[0012] Often, when a hash is computed within Bitcoin, the message being hashed is of a
fixed length. This is the casc for cxamplce for block Zeaders (80 bytes) and whenever a
hash value (32 bytes) is itself being hashed. Hash values are being hashed in all
applications of double-SHA. In the formation of a Merkle tree hash value pairs (64
bytes) arranged in a tree data structure arc being hashed. In general, hash engines
adapted to hash fixed length messages may be optimized differently than are hash

engines adapted to hash arbitrary length messages.

[0013] When implementing a hash engine in an application specific integrated circuit

("ASIC"), the key design goals are to improve power, performance and area. When many
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messages of the same short length have to be hashed, a pipelined implementation of a
hash core is possible. By way of example, Fig. 1 shows one block of such a PRIOR ART
pipeline. In a typical ASIC, several such pipeline blocks are instantiated and adapted to
operate, cither in parallel or serially, under the control of a central control unit, which
may be a conventional microprocessor unit ("MPU") or a special controller (not shown)

instantiated on the same ASIC.

[0014] In block chain mining, many messages (blocks) are being hashed that differ only
in the last chunk (i.e, the portion containing the nonce). For that specific type of
application, the mid-state of the compressor (i.e., the hardware component that performs
the compression function) can be pre-computed as far as it does not depend on the nonce.
Then, for the last application of the compressor that does depend on the nonce, the
pipelined core 10 as in Fig. 1 may be employed. In Fig. 1, we have used conventional
notation to indicate bus widths, with units expressed as 32-bit double-words ("dwords").
Sometimes, depending on the context, the compressor 14 may be referred to as a semi-
hasher and the combination of the expander 12 and the compressor 14 as a full-hasher.
For the purposes of our invention, we submit that the core 10 can be instantiated in either

a pipelined or rolled form.

[0015] We have illustrated in Fig. 2 the basic hardware architecture of a PRIOR ART
rolled core 10'. Typically, in such an architecture, approximately 67 cycles are required
to compute one SHA-256 round, comprising 64 computation cycles plus a few additional
cycles to load the registers with initial values. Often, the read-only-memory ("ROM") of
constants 1s shared among several cores 10'. In general, a PRIOR ART special purpose
rolled core 10' may be conceptualized as illustrated in Fig. 3 wherein the hash
computational hardware is depicted as a cloud of combinational logic. A more highly
structured, PRIOR ART SHA? pipelined core 10 is illustrated by way of example in Fig.
4. In Fig. 5, we have illustrated a high-level representation of a typical Bitcoin SHA?

engine 16.

[0016] Shown in Fig. 6 is the format of a Bitcoin Block Header wherein the indicated
field sizes are expressed in 8-bit bytes. As can be seen, at offser 36, the 32-byte Merkle

Root field spans the boundary between Block[0] (sometimes referred to simply as "Bg")
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and Block[1] ("B1") of the block header. By way of example, we have illustrated in Fig.
7 a 3-level Merkle tree having a leaf set comprising 4 transactions, although it will be
recognized that a typical Merkle tree may have additional hierarchical hash levels
depending on the number of transactions being hashed. In Fig. 8 we have shown, for
convenience of reference, a typical 3-block sequence within a Bitcoin block chain,
wherein each block comprises a block header (see, Fig. 6) and a respective set of
transactions (in clear text to facilitate block browsing). In situations where the number of
available transactions is less than a power-of-two, padding, e.g., duplicate or dummy
transactions, is added at the leaf level to complete the power-of-two tree structure. In
accordance with the Bitcoin protocol, the first transaction of every block is always a
generation (or coinbase) transaction generated by the miner who added the block to the

chain.

[0017] As we explained in our Provisional Application, it has been proposed to partition
the 4-byte Version field in the block header (see, Fig. 6) and use, e.g., the high 2-byte
portion as additional nonce range. Alternatively, the Bitcoin specification defines an
extraNonce field in the format for the coinbase or generation transaction (see, Fig. 16b).
However, the Bitcoin specification recognizes that incrementing the extraNonce field
entails recomputing the Merkle tree, as the coinbase transaction is the left most leaf node.
In this approach, each time the extraNonce is incremented, a full Merkle root is

generated, thus requiring the full block header to be reprocessed.

[0018] One problem that we perceive with current hardware platform designs is the
requirement that each hash core be adapted to perform the full SHA-256 independently of
all of the other hash cores in the hardware instantiation. What is needed is a method and
apparatus that allows a single expander instant to be shared by a plurality of compressor

instants.
BRIEF SUMMARY OF THE INVENTION

[0019] In one embodiment of our invention, we provide a method for mining a block
comprising a block header, as a function of a sclected hash function applied on the block
header, the selected hash function comprising an expansion operation and a compression

operation. In accordance with our method, we first develop a plurality, m, of mid-states,
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each as a function of selectively varying a selected first portion of the block header. We
then perform the expansion operation on a selected second portion of the block header to
produce a message schedule. Finally, for each of the m mid-states, we perform the
compression operation on the mid-state and the message schedule, to produce a

respective one of m results.

[0020] In one other embodiment, we provide apparatus configured to perform our block

mining method.

[0021] In yet another embodiment, our method for block mining can be embodied in a
computer readable medium including executable instructions which, when executed in a

processing system, causes the processing system to perform the steps of our method.
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

[0022] Our invention may be more fully understood by a description of certain preferred

embodiments in conjunction with the attached drawings in which:

[0023] Fig. 1 illustrates, in block diagram form, a PRIOR ART special purpose SHA
pipeline;

[0024] Fig. 2 illustrates, in block diagram form, a PRIOR ART special purpose SHA

rolled core;

[0025] Fig. 3 illustrates, in block diagram form, another PRIOR ART special purpose
SHA rolled core;

[0026] Fig. 4 illustrates, in block diagram form, a PRIOR ART Bitcoin SHA? hash

engine having a pipelined core;

[0027] Fig. 5 illustrates, in block diagram form, a PRIOR ART Bitcoin SHA” hash

engine having either a rolled core or a pipelined core;
[0028] Fig. 6 illustrates, in tabular form, the format of a Bitcoin Block Header;

[0029] Fig. 7, illustrates, in block diagram form, a multi-tier Merkle tree as employed in

the Bitcoin protocol;

[0030] Fig. 8 illustrates, in block diagram form, the general format for Bitcoin blocks

comprising a block chain;
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[0031] Fig. 9 illustrates, in block diagram form, a Bitcoin SHA? hash engine constructed

in accordance with our invention as disclosed in our Provisional Application;

[0032] Fig. 10 illustrates, in block diagram form, one possible hardware implementation

in accordance with our invention as disclosed in our Provisional Application;

[0033] Fig. 11 illustrates, in logic flow diagram form, one possible method for operating

the embodiment of Fig. 10, as also disclosed in our Provisional Application;

[0034] Fig. 12 illustrates, in block diagram form, one possible parallel, message
schedule sharing embodiment in accordance with our invention as disclosed in our

Provisional Application;

[0035] Fig. 13 illustrates, in block diagram form, one possible cascaded, message

schedule sharing embodiment in accordance with our invention;

[0036] Fig. 14 illustrates, in block diagram form, one alternate parallel, pipelined

message schedule pre-computation embodiment in accordance with our invention;

[0037] Fig. 15, comprising Fig. 15a and Fig. 15b, illustrates, in block diagram form,
possible message schedule pre-computation engines adapted for use, for example, in Fig.
14,

[0038] Fig. 16, comprising Fig. 16a and Fig. 16b, illustrates, in block diagram form,

several possible forms for the multi-tier Merkle tree of Fig. 7;

[0039] Fig. 17 illustrates, in flow diagram form, one possible method for generating a

plurality of Merkle roots in accordance with our invention;

[0040] Fig. 18 illustrates, in block diagram form, one possible cascaded, message

schedule sharing embodiment, having rolled cores, in accordance with our invention; and

[0041] Fig. 19 illustrates, in block diagram form, a message schedule pre-computation

embodiment, having rolled cores, in accordance with our invention.

[0042] In the drawings, similar elements will be similarly numbered whenever possible.
However, this practice is simply for convenience of reference and to avoid unnecessary
proliferation of numbers, and is not intended to imply or suggest that our invention

requires identity in either function or structure in the several embodiments.
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DETAILED DESCRIPTION OF THE INVENTION

[0043] Fig. 9 illustrates, in high-level form, a Bitcoin SHA? hash engine 16 constructed
in accordance with our invention as disclosed in our Provisional Application. In Fig. 10,
we present a basic implementation of our invention as we disclosed in our Provisional
Patent. The preferred embodiment is instantiated in the form of an ASIC that instantiates
a hash engine 16' containing a selected plurality, e.g., 200, SHA-256 semi-hashers 12,
and a corresponding plurality of full SHA-256 hashers 14. Each semi-hasher 12 is
pipelined with a respective full-hasher 14. Each hasher pipeline, which combines one
semi-hasher 12 with one full-hasher 14, outputs one SHA? result per clock tick. Each
semi-hasher 12 has a 32-byte mid-state register 18 which contains a pre-computed mid-
state, and a 64*4 byte pre-computed message schedule register 20 which contains a pre-
computed message schedule; and all SHA rounds are unrolled and implemented in
hardware. As is conventional, each full-hasher 14 contains the message schedule creation
logic to derive the message schedule from the input block on cach clock tick; and, also,
rounds are unrolled. A message schedule shift register 12a is adapted to perform similar
to an expander pipeline to develop the message schedule of an input block sequentially in
a 64-deep push-down stack of 16 dwords sliding windows (sometimes referred to as
slots), where each new dword of the message enters at the top and the oldest dword is
removed at the bottom. In operation, each sliding window is pushed down to the next-
deeper slot to follow the hash round corresponding with the slot. At round 61 of the full-
hasher 14, we provide a special intermediate comparison logic module 22 that checks for
a solution to the block before all 64 rounds are performed. If the solution is found, an
interrupt ("IRQ") is raised, optionally, all full-hashers 14 may be allowed to continue
searching for additional solutions, or may be stopped to conserve power. An external
microprocessor ("MPU") 24 handles the exception, reads the full-hasher 14 outputs, and
finds the one that solved the block. Further, we provide a last-32-bits checker 26 to

facilitate reuse of the hasher pipeline for the pre-computation.

[0044] In accordance with one embodiment of our invention, we propose directly to
selectively vary the 28-byte portion of the Merkle root that lies in Block[O0] (see, Fig. 6).
Our method requires that the miner first perform a preparation stage where many

different valid Merkle roots are constructed. However, in contrast with the usual
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approach, our goal is to find a number of candidate Merkle roots that end with the same
4-byte pattern. For example, one way is to select a predetermined, fixed pattern (e.g., 4
zero bytes). Another way is to store the Merkle root candidates for each pattern until

enough candidate roots ending with a desired pattern are found.

[0045] The functional flow of operation of our hash engine 16', as we described in our
Provisional Application, is illustrated in Fig. 11. In pseudocode form (with indentation

indicating a _for-loop structure), here is how it works:

Rk e b

1. Pre-compute s mid-states MS Ms_ by applying the first chunk

or-c’ 1

processing of SHA to a block header modified by setting the Merkle-

roots field to each of the s Merkle-roots MRO,..,M.T:S_1

2. Create Bl with the first 32 bits of Bl set to the fixed pattern that
all MR i have in common in their respective last 4 bytes. Set the other

fields of Bl (“bits” and “time”) to the appropriate values.
3. For each nonce v,
3.1. Store the nonce in Bland pre-compute the message schedule WV for

By

3.1. For each i from 0 to s-1:
3.1.1. Complete the mid-state MS, to a full SHA execution using
the pre-computed message schedule WV to obtain the intermediate

digest qN.

3.1.2. Apply the second SHA operation to T,, to obtain the double-

SHA digest D,,-

3.1.3. Compare D, with target (if last round optimization is in

use, the comparison is done within the second SHA execution
engine).
Ak ok kA A A A A A
[0046] To quickly enumerate many valid candidate roots, one way to construct them is
by incrementing the extraNonce field and recomputing the parent node hashes up the tree

to the root node. One other way is by rearranging the sub-trees of the Merkle tree by
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swapping child nodes (e.g., left with right), and recomputing parent nodes until the root
node; this approach could include permuting the transaction leafs. Each time a new
candidate root is computed, it's checked against the desired pattern, and, if it does not
match, the candidate root is discarded, otherwise it is stored. As we noted in our
Provisional Application, this technique requires the miner to perform approximately
$%2/32*log2(Q) SHA? hash digests to obtain s elements of equal ending, when there are

Q transactions to include in the Merkle-tree.

[0047] As explained in our Provisional Application, we propose to achieve greater
performance by combining two sets of pre-generated Merkle sub-trees (although a
dynamically generated Merkle sub-tree can be combined, we have found this to be

generally worse). Our preparation stage is performed in three steps:

1. In the first step of our preparation stage, we develop Ki node hashes by selectively
rearranging the set of transactions in the Merkle-tree, or, perhaps, by choosing
different sets of transactions from the pool of all pending transactions. This can be
accomplished in approximately (Ki+1)*log2(#Q1) SHA? operations, where Q1 is a set
of transaction hashes and #Q1 is the number of transactions hashes in the set (i.e., leaf
nodes), since once a tree for Qi transactions has been built, then a new root can be
obtained by swapping child nodes, and computing each parent node requires on
average log2(Q1) SHA? hash digests. Only the parent node hashes need to be saved,

and the actual trees can be later removed from memory.

2. In the second step of our preparation stage, we develop a set of Kz parent node hash
digests of a set of node sub-trees, where the set of transactions is Q= and the number
of transactions (Icaf nodcs) is #Q>=#Q1 (as notcd abovc, this is always possiblc since
Bitcoin Merkle roots use duplicate transaction hashes to fill empty nodes of the tree).
Note that the sets Q1 and Q2 do not intersect, and any ordering of transactions created
by the concatenation of an ordering of Q: with any ordering of Q: must be a valid
ordering of transactions. Note, also, that almost all possible orders of the Q:
transactions are generally valid since most miners do not generate blocks which have
transactions that depend on other transactions in the block (the only exception is that

the generation transaction is always the first).
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For Q,, there are (#Qi-1)! number of possible candidate roots of the left sub-trees

(there are 3628800 possible orderings).

For Q:, for simplicity, we can assume that there are no repeated transaction hashes
(i.e., #Qi+#Q21s a power of two). It follows therefore that there are (#Q-2)! number of
possible candidate roots of the right sub-trees. If we take #Q1=#Q2=11, then there are
at least 2”46 possible candidate roots that can be computed casily by combining an
element from the left set with an element from the right set. Note that Ki and K> need
not to be that large, and can represent a small subset of the possible orderings, and use
higher values of #Q1 and #Q-.

3. In the third step of our preparation state (which is generally performed, e.g., by our
hash engine 16"), the hashes of one parent of the first set are iteratively combined with
a parent of the second set (one left node with a right node), and then SHA? hashed to
obtain the root node hash. Each combination requires only obtaining 2 hashes from

tables and performing the SHA” operations.

[0048] Shown in Fig. 12 is a core 10, adapted for use in the system of Fig. 9, comprising
one cxpander 12 adapted to share the same message schedule with a pair of
synchronously operating compressors 14a and 14b. As explained above, cach of the
compressors 14 starts with a unique mid-state generated using, e.g., our candidate root
generation process. As the hash process progresses synchronously downward through the
compressors 14, the message schedule words flow in parallel downward through the
expander 12. Upon completion, each compressor 14 delivers a respective, unique Out
State. As in our basic architecture, the mid-states remain constant over a full nonce
rangc, whercas the nonce inside the message schedule words increments at the full
pipeline clock rate. In distinct contrast to a conventional architecture, our hash engine 16'
requires only a single, shared expander 12, thereby significantly reducing not just total

system hardware but power consumption.

[0049] Shown in Fig. 13 is a generic, cascaded core 10, adapted for use in the system of
Fig. 9, comprising one expander 12 adapted to share the same message schedule with a
plurality of synchronously operating compressors 14a-14b. In this core 10, the several

compressors 14 are connected in cascade, with each message schedule element being
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passed sequentially from compressor to compressor, one delay interval (suitable for the
specific hardware implementation) per compressor. Each compressor 14 starts with a
unique mid-state and, upon completion, delivers a respective unique Out State; however,
the Out States corresponding to the same message are delivered sequentially over time
one delay interval apart. Note that this arrangement comprises a carefully coordinated 2-
dimensional pipeline with work flowing from top-down and left-right. In operation,
every cycle, all of the compressors 14 produce a respective Out State, but for different

messages.

[0050] In Fig. 14 we have illustrated a generic, cascaded form of our message schedule
pre-computation method, wherein the hash engine 16 comprises a mid-state generator 28
adapted dynamically to generate unique mid-states for each of the plurality of
compressors 14, and a 64-stage delay FIFO 30 adapted to delay delivery of the respective
mid-states to the final stage of the corresponding compressors 14. The mid-state
generator 28 must develop a new mid-state every compressor pipe clock, with each mid-
state being passed down the compressor chain at that same pipe clock rate. In this
embodiment of our message schedule pre-computation hash engine 16, the message
schedule words, Wo-Wes, are dynamically developed by a suitable message schedule pre-
computation engine 32, examples of which we have shown in Fig. 15. In hash engine 16,
both the message schedule words and the nonce are constant for a relatively long time. In
the embodiment shown in Fig. 15a, the output words are stored in a set of 64 message
schedule registers 34 associated with each compressor 14. Although we have illustrated
in Fig. 15a a single, shared rolled message expander 32a, each compressor 14 has a local
rolled message expander 32a (not shown). In the alternate embodiment shown in Fig.
15b, each compressor 14 has a cloud of combinational logic 32b associated therewith
adapted to dynamically generate the message schedule words; there is, therefore, no need
for the registers 34 in this embodiment. Since the message schedule registers 34 update

relatively infrequently, there should be sufficient time for the deep logic 32b to resolve.

[0051] In Fig. 16a, we have illustrated, for convenience of reference, the structure of a
simple, 3-level binary Merkle tree having 4 leaf nodes, i.e., Transactionsi.4;. In

accordance with our invention, we seek to produce as many candidate root hashes as
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possible, and then to identify and store those that match in the last dword. In pseudocode
form, one approach we refer to as divide-and-conquer ("D&C") works like this:
KAk kA kA Ak A

D&C Algorithm:

Input: Q0 = set of 2”°n transactions (i.e., the leaves of the tree).
Output: L = list of k root node hash values.

1. Divide the set of leaves into two sets Q1, 02 of size 2" (n-1);
2. Produce a list L1 of hash digests where each element is the root

node of Merkle tree built from Ql by permuting nodes of the tree

a
3. Produce a list L2 of hash digests where each element is the root
a

node of Merkle tree built from Q2 by permuting nodes of the tree

3.1. For all x1 in Ll:
3.1.1. For all x2 in L2:
3.1.1.1. Compute x = SHA2( x1 || x2) and append to L;
4. Return the list L comprising #L1*#L2 roots.

Ak ok ok ok ok ok ok ok A

Notes:

1) This flow is illustrated in Fig. 17. In the inner loop step 2.1.1, we denote the append

operation using a "::" symbol.

2) Our basic transaction swapping mechanism is illustrated by way of example in Fig.
16a, wherein Transactions in the right sub-tree, Q2, has been swapped with Transactiony

in the right sub-tree, Q2.

3) In Fig. 16b, we have emphasized that the Generation transaction must always be the
left-most transaction. Thus, in step 1 of our D&C Algorithm, the Generation transaction

is constrained to remain in Q1.

4) Since k1, k2 can be relatively small (requiring on the order of about 1M list elements),
we prefer to implement all but the outer recursion of our D&C Algorithm, i.e., step 2, in
the form of a software module residing in the MPU 24. Once developed, L1 and L2 may
be forwarded to a pipeline of hash cores 10 to produce the root hashes and then search the

list L for roots that satisfy our criteria (on the order of about 1T list elements).

[0052] One alternate approach for quickly developing a set of candidate root hashes is to

increment the extraNonce field that is available for use in every Generation transaction
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(see, Fig. 16b). Since the extraNonce field is variable length from 2 to 100 bytes, a very
large pool of candidate root hashes can be easily and rapidly generated simply by using
the extraNonce field. Although it has heretofore been proposed to use the extraNonce
field to increase the effective nonce range for mining operations, we are not aware of any
proposal that the resulting set of root hashes be filtered using a predetermined filter
function specially adapted to identify those in which the last 4 bytes match a given
criteria, e.g., all zeros or any other given value as we have disclosed in our Provisional
Application. The essential benefit of our approach is that only By is affected, allowing
the message schedule of B, to be pre-computed. The end goal, remember, is to facilitate
our two primary mechanisms: message schedule sharing and message schedule pre-

computation.

[0053] In Fig. 18, we have illustrated how we can adapt the rolled core architecture in
accordance with our invention to employ our message schedule sharing methodology. In
the illustrated core 10', the message schedules developed by a single message expander
12 are applied, in parallel, to a plurality of synchronously operating compressors 14. As
in the embodiment of Fig. 12, each of the compressors 14 are initialized with different
mid-states; this is effective since new mid-states are required relatively infrequently,

generally after the nonce range has been exhausted.

[0054] In Fig. 19, we have illustrated how we can adapt the rolled core architecture in
accordance with our invention to employ our message schedule pre-computation
methodology. In the illustrated core 10', the pre-computed messages are developed by a
single message expander 12, and applied, in parallel, to a plurality of cascaded
compressors 14. As in the embodiment of Fig. 14, the generated mid-states are cascaded
down through a respective set of mid-state registers, via a bus operating at a frequency of
approximately core frequency / 67. In this embodiment, since the message schedule
updates relatively infrequently, we can add the constants and store the pre-computed

sums in the register file.

[0055] Although we have described our invention in the context of particular
embodiments, one of ordinary skill in this art will readily realize that many modifications

may be made in such embodiments to adapt either to specific implementations. In the
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future, if other parts of the Bitcoin block header are made available as expanded nonce
space, such as the first 32-bits of the previous block hash, then our methods and
apparatus can also make use of this extra nonce space for creating the set of mid-states

required by our invention.

[0056] Thus it is apparent that we have provided an improved method and apparatus for
mining block chains. In particular, we submit our new methods and apparatus allow a
single expander instant to be shared by a plurality of compressor instants. Further, we
submit that our method and apparatus provides performance generally superior to the best

prior art techniques.
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CLAIMS
What we claim is:
1. A method for mining a block comprising a block header, as a function of a

selected hash function applied on the block header, the selected hash function comprising

an expansion operation and a compression operation, the method comprising the steps of:

[1] developing a plurality, m, of mid-states, each as a function of selectively varying

a selected first portion of the block header;

[2] performing the expansion operation on a selected second portion of the block

header to produce a message schedule; and

[3] for each of the m mid-states, performing the compression operation on the mid-

state and the message schedule, to produce a respective one of m results.

2. The method of claim 1 wherein the first portion of the block header comprises the
first 4 bytes of the block header.

3. The mcthod of claim 1 whercein the first portion of the block header compriscs a

digest of a transaction.

4. The method of claim 3 wherein a generation transaction comprises one of the
transactions; and wherein step [1] is further characterized as varying the generation

transaction.

5. The method of claim 3 wherein step [1] is further characterized as varying a

selected portion of a selected transaction.

6. The method of claim 3 wherein step [1] is further characterized as varying an

order of a plurality of transactions.

7. The method of claim 1 wherein the first portion comprises a root of a tree data

structure.
8. The method of claim 7 wherein the tree data structure comprises a Merkle tree.

9. The method of claim 7 wherein step [1] is further characterized as comprising the

steps of:
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[1.1.1] selecting a left sub-tree hash from a first plurality of candidate sub-tree

hashes;

[1.1.2] selecting a right sub-tree hash from a second plurality of candidate sub-tree

hashes; and

[1.1.3] developing the root of the tree data structure from the left sub-tree hash and
the right sub-tree hash.

10. The method of claim 1 wherein step [1] is further characterized as comprising the

steps of:

[1.1] developing a candidate block header by varying the first portion of the block

header;
[1.2] applying a filter function to the candidate block header, and:

[1.2.1] if the candidate block header fails the filter function, discarding the
candidate block header; but

[1.2.1] otherwise, developing a mid-state as a function of the candidate block

header; and

[1.3] repeating steps [1.1] through [1.2] to develop a plurality, m, of mid-states, each

as a function of a respective candidate block header.
11. The method of claim 10:

wherein, in step [1.1], the first portion of the candidate block header comprises 28 bytes

and a second portion of the candidate block header comprises 4 bytes; and

wherein, in step [1.2.1], the filter function is further characterized as selecting for discard

a candidate block header depending on the second portion.
12. The method of claim 1 wherein step [2] is further characterized as:

[2] performing the expansion operation on the block header to produce a message

schedule comprising an ordered sequence of message schedule elements;

and wherein step [3] is further characterized as:
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[3] for each of the m mid-states, performing the compression operation on the

sequence of message schedule elements to produce a respective one of m results.
13. The method of claim 1 further comprising the steps of:

[4] selectively developing a modified block header by varying a selected portion of
the block; and

[5] selectively repeating steps [2] through [4].

14. A method adapted for use in mining a block to create a root of a Merkle tree, the

tree having a plurality of nodes, the method comprising the steps of:

[1] creating a plurality of candidate sub-tree hashes by rearranging a selected set of

the nodes;
[2] selecting a left sub-tree hash from a first plurality of candidate sub-tree hashes;

[3] selecting a right sub-tree hash from a second plurality of candidate sub-tree

hashes; and

[4] developing the root of the tree data structure from the left sub-tree hash and the

right sub-tree hash.
15. Apparatus configured to perform the method of any preceding claim.

16. A computer readable medium including executable instructions which, when
executed in a processing system, causes the processing system to perform the steps of a

method according to any one of claims 1 to 14.
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Description
RELATED APPLICATION

[0001] This application claims the benefit of provisional
application 62/112,040, filed February 4, 2015 titled "AD
HOC CONSENSUS SUBNETWORKS FOR PAYMENT
PROCESSING", incorporated herein by reference.

BACKGROUND

[0002] The present disclosure relates generally to
electronic payment systems and specifically to electronic
payment systems that require an element of consensus
among electronic payment system nodes for assigning
validity to a transaction.

[0003] Electronic payment systems have largely sup-
planted other methods of payment for certain types of
transactions. Some electronic payment systems rely on
a central authority for validity of transactions, while others
rely on consensus development. Validity can mean dif-
ferent things in different situations and the distinctions
might not matter in all cases, but typically a transaction
is deemed valid when it is proven to some level of cer-
tainty that the parties to the transaction agreed to be
bound by terms of the transaction that bind them and that
each of those parties is able to fulffill those terms. For
example, the transaction "Alice pays Bob US$100" might
be considered a valid transaction if it can be proven that
Alice agreed to give up US$100 and that Alice has
US$100 to give up. There might also be terms binding
Bob such that the transaction validity depends on proving
that Bob accepts the terms, to avoid situations where
money, perhaps illegitimate money, is attempted to be
transferred to a party not wanting to be involved in the
transaction. One way to test if Alice agreed to it would
be to check the validity of Alice’s signature (written or
digital) on a transaction record and one way to test if Alice
has the US$100 to give up is to check that Alice’s account
somewhere trusted has at least that amount in it and
those funds have not already been allocated to another.
[0004] Anexampleofacentralauthority electronic pay-
ment system is a banking payment system. Assuming
both Alice and Bob are customers of Bank C and have
accounts with Bank C (and by extension, trust Bank C
and Bank C’s computer systems), Bank C would maintain
an electronic ledger of prior transactions and/or current
balances for each of its customers. Bank C uses Alice’s
entry of a password, PIN, passphrase, or other key sup-
posedly only known to Alice prior to typing in details of a
proposed transaction as presumptive proof that Alice
agreed to give up the amount stated in the proposed
transaction. Bank C uses Bank C’s electronic ledger to
determine whether Alice has those funds available. Ver-
ifying those aspects of the transaction, Bank C’s compu-
ter systems can assume the validity of the transaction
and update its electronic ledger accordingly, e.g., reduc-
ing Alice’s account balance by US$100 and increasing
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Bob’s account balance by US$100.

[0005] In the case where Alice and Bob do not both
have accounts at any given bank, the central authority
mightbe one level removed from the banks. Forexample,
Alice might initiate an electronic transaction to transfer
US$100 from her account at Bank D to Bob’s account at
Bank E via the Automated Clearing House ("ACH"), elec-
tronic check, PayPal exchanges, or other methods
known to be usable. In the case of an ACH transfer, the
ACH system trusts Bank D can meet the obligation to
provide US$100 in settlement and Bank D, being trust-
worthy and wanting to continue to use the ACH system,
will secure the funds from Alice’s account at Bank D be-
fore obligating itself to the ACH system. Bank D can do
this because it controls Alice’s account balance - Bank
D would know if Alice previously spent all the money in
the account. In either case, the transaction is validated
by a central authority that has the power to decide wheth-
er the transaction is valid. Most bank-based systems are
of this form, wherein a bank decides (or more strictly
speaking, a banking computer system or program de-
cides) whether a given transaction is valid.

[0006] Some payment systems, such as the Bitcoin
payment network, rely on consensus development for
validity of transactions, as there is no central authority in
the Bitcoin payment network. So, if Bob wanted to sell
an object to Alice for a price of 1 bitcoin, Alice might pay
Bob by generating a transaction using her Bitcoin wallet
software with the transaction stating "Alice transfers 1
bitcoin to Bob" and Alice signs the transaction before
announcing the transaction to any Bitcoin network nodes
her Bitcoin wallet software has onits list of nodes. As the
Bitcoin network nodes are programmed to accept such
announcements and forward those announcements to
the Bitcoin network nodes they in turn are aware of or
are contacted by, eventually the proposed transaction
will propagate to all, most or many of the active Bitcoin
network nodes that happen to be operating at the time.
Since there is no central authority controlling who can
operate a Bitcoin network node, anyone can join as a
node. However, having no relationship with Alice, the
vast majority of those nodes would not blindly trust an
announced transaction supposedly from Alice.

[0007] Some Bitcoin network nodes perform "Bitcoin
mining” - a process that involves listening for transaction
announcements, propagating those announcements,
verifying the transactions, and adding those verified
transactions onto a Bitcoin ledger that is added to by
consensus. In particular, a Bitcoin miner computer sys-
tem will check Alice’s digital signature on the transaction
(ignoring the transaction if the signature does not vali-
date), check the Bitcoin ledger to ensure that Alice’s Bit-
coin wallet is the current possessor of the bitcoin (e.g.,
that the last validated transaction involving that bitcoin
was a transaction that transferred it to Alice), bundle up
a number of transactions into a block and publish that
block as an addition to the Bitcoin ledger.

[0008] The Bitcoin system has features that make it
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impractical for any minority of miner systems to just make
up bogus transactions and add them to the Bitcoin ledger.
One feature is that a difficult computational problem has
to be solved (referred to as "proof-of-work") by the miner
before its block publication would be accepted by other
nodes. The solution to that difficult computational prob-
lem is a function of the transactions the miner included
in the block, other contents of the block and prior blocks
in the Bitcoin ledger, so if a solution is found, the miner
is not able to modify the contents of the block prior to
publication of the block without invalidating its own solu-
tion. Before accepting the published solution, other
nodes would validate the transactions included in the
block as well as verifying the publishing miner’s solution.
Nodes that validate the block add it to their copy of the
Bitcoin ledger and since nodes propagate to other nodes
these transactions and blocks, eventually the global state
of the Bitcoin ledger is that all active nodes accept that
the newly published block is valid and thus forms part of
the shared Bitcoin ledger.

[0009] Bad actors cannot easily double-spend bit-
coins, falsify transactions, or alter past transactions on
the shared Bitcoin ledger because of the amount of work
involved in finding these solutions to difficult computa-
tional problems and because there are so many other
nodes that are each checking that the solution is valid
for the block and that the transactions in the block are
valid. Thus, spending the same bitcoins more than once,
attempting to spend someone else’s bitcoins without
knowing their private key, altering older transactions, and
the like would all invalidate the solution proposed by a
bad actor, causing such actions to be ignored. In other
words, a consensus builds that the bad actor’s proposals
should be ignored.

[0010] Thedownsideis thatittakes time for the difficult
computational problems to be solved and for blocks to
propagate and it takes considerable computing power to
perform these actions throughout the Bitcoin network.
This creates somewhat of a bottleneck. A new block is
added to the shared Bitcoin ledger about every 10 min-
utes; the shared Bitcoin ledger is represented as a chain
of blocks, each dependent on the prior blocks and con-
taining one or more transactions. Until the transaction
"Alice transfers the 1 bitcoin to Bob" is included into a
block that is added to the shared Bitcoin ledger, Bob has
little reason to assume that the transaction will go
through. So, depending on the object Bob is selling, he
might insist on Alice standing by for ten minutes or so
before taking the object, in order to ensure that the trans-
action gets added to the shared Bitcoin ledger.

[0011] Another bottleneck is that blocks have a maxi-
mum size, and since only so many transactions can fit
into a block, only so many transactions globally can be
validated in a given time. Currently, those limits constrain
ablock to around 4000 transactions and with around one
block being added around every ten minutes, the rate at
which transactions can be processed globally is about
seven transactions per second.
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[0012] Yet anotherissue is that the proof-of-work for a
block is being repeated by many, many nodes, only one
of which will be compensated for the effort. Indeed, some
commentators have noted that in some areas, it is pos-
sible that the cost of electricity needed to power the com-
putation systems that perform this block mining can ex-
ceed the proceeds of the block mining.

[0013] A distributed payment consensus network has
been developed and implemented as open source soft-
ware and known as the Rippleg network operating ac-
cording to the Rippleg protocol developed and imple-
mented and commercially available from Ripple Labs
Inc., 300 Montgomery St., Floor 12, San Francisco, Cal-
ifornia 94104, and incorporated herein by reference. An
illustration of this network is shown in Prior Art FIG. 1,
although as previously described other types of prior art
consensus payment networks exist, such as Bitcoin. Rip-
pleg is a registered trademark of Ripple Labs Inc. The
Rippleg protocolis, atits core, a shared public database.
The ledger is a distributed database - a perfect, shared
record of accounts, balances, and transactionsin the Rip-
pleg protocol. Itis continually and automatically updated
by the Rippleg Transaction Protocol (RTXP) so that an
identical ledger exists on thousands of servers around
the world. At any time, anybody can review the ledger
and see a record of all activity on the Rippleg protocol.
When changes are made to the ledger, computers con-
nected to the Rippleg protocol will mutually agree to the
changes via a process called consensus. The Rippleg
protocol reaches consensus globally within seconds of
a change being made. The consensus finding process
is the engineering breakthrough that allows for fast, se-
cure, and decentralized transaction settlement on the
Rippleg protocol.

[0014] The distributed payment consensus network
implemented as the Rippleg network comprises a plural-
ity of what are known as network nodes with each node
comprising a node computer. When setting up the dis-
tributed payment consensus network where the nodes
are provided by respective providers, each provider rates
remaining providers within the consensus network being
created based on subjective trust and creates a respec-
tive provider trust list for the respective node computer.
In the prior art Rippleg network, this set up procedure
determines network wide consensus rules that are ap-
plied to every transaction without regard for the stake-
holders involved in any given payment transaction. The
payor, payee, and any one or more intermediaries who
institute the payment transaction are what are known as
stakeholders in the payment transaction if they have a
stake in the payment transaction.

[0015] A new currency was created for use in the Rip-
pleg network called XRP or "ripples”. However, the net-
work will accept any other currency, including Bitcoins.

[0016] A Rippleg client is a computer which provides
simple access to the Rippleg network. A gateway is a
link between the Rippleg network and other payment net-
works. Gateways are needed for non XRP transactions.
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SUMMARY

[0017] Itis an objectto provide more efficient methods
of operating distributed ledgers and systems therefore.
[0018] In a method, computer readable medium, or
system for making a payment transaction between a pay-
or having an associated payor computer with a ledger
storage for the payor and a payee having an associated
payee computer with a ledger storage for the payee in a
consensus payment network having a plurality of nodes
each comprising a respective computer with ledger stor-
age and relying on consensus determinations, an initiator
is provided for making the payment transaction between
the payor and the payee, the initiator being either the
payor, the payee, or an intermediary having an associ-
ated intermediary computer. The respective initiator
computer creates a temporary payment transaction con-
sensus subnetwork comprising a set of validation nodes
acceptable to both the payor and the payee, the set of
validation nodes comprising fewer than all of said plurality
of nodes in the payment network. The respective initiator
computer processes the payment transaction via the con-
sensus payment network from the payor to the payee
based on a determination of consensus by the consensus
network.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] Various exemplary embodiments in accord-
ance with the present disclosure will be described with
reference to the drawings.

FIG. 1 illustrates a prior art distributed payment con-
sensus network for payment processing which is to
be improved by use of a temporary consensus sub-
network as shown in FIG. 5;

FIG. 2 illustrates a prior art node of the distributed
payment network of FIG. 1 in more detail;

FIG. 3 illustrates according to an exemplary embod-
iment of the invention a trusted nodes list for a payor
A, a trusted nodes list for a payee B, and a trusted
nodes list for an intermediary;

FIG. 4 illustrates according to an exemplary embod-
iment of the invention a consensus table illustrating
mutual agreement by payor A and payee B for trusted
nodes in the consensus network of FIG. 1;

FIG. 5illustrates according to an exemplary embod-
iment of the invention a payor A computer trust
boundary, a payee B computer trust boundary, and
a temporary consensus subnetwork illustrating
nodes where payor A and payee B have trusted node
agreement;

FIG. 6 shows a prior art setup procedure for the prior
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art consensus network of FIG. 1; and

FIG. 7 shows a flow chart according to an exemplary
embodiment of the invention indicating a transaction
method according to at least one exemplary embod-
iment of a temporary consensus subnetwork in a dis-
tributed network for payment processing.

DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0020] For the purposes of promoting an understand-
ing of the principles of the invention, reference will now
be made to the preferred exemplary embodiments/best
mode illustrated in the drawings and specific language
will be used to describe the same. It will nevertheless be
understood that no limitation of the scope of the of the
invention is thereby intended, and such alterations and
further modifications in the illustrated embodiments and
such further applications of the principles of the invention
as illustrated as would normally occur to one skilled in
the art to which the invention relates are included herein.
[0021] In a computer-implemented method for resolv-
ing transactions in a consensus payment network com-
prising a plurality of nodes and relying on consensus de-
terminations, a payee and a payor are identified. A payor
computer system having a ledger for the payor and a
payee computer system having a ledger for the payee is
provided. A temporary consensus subnetwork compris-
ing a set of validation nodes is identified acceptable to
the payor system and the payee system. A payment
transfer (also referred to herein as a transaction) from
the payor to the payee is processed based on a deter-
mination of consensus from the consensus subnetwork.
As explained hereafter, one example of a consensus pay-
ment network to which the exemplary embodiment im-
provementmay be applied is the aforementioned Rippleg,
network.

[0022] The logical temporary consensus subnetwork
is preferably created for specific transactions and is then
dissolved. Determinations of the logical consensus sub-
network can be propagated to other nodes in the payment
network that are not part of the subnetwork after the trans-
action is complete for faster settling, while still providing
network transparency.

[0023] In addition to the payor computer system and
the payee computer system, one or more intermediary
computer systems having ledgers may be interposed,
such as when neither the payor and payee computer sys-
tems have ledgers for both the payor and the payee. In
such cases, the logical consensus subnetwork may com-
prise a set of validation nodes that is also acceptable to
the one or more intermediary computer systems.
[0024] Inthe exemplary embodiments described here-
after it is generally assumed that a transaction involves
a payment from a payor to a payee such that an asset
or obligation is transferred between the parties by bal-
ancing alterations in one or more electronic ledgers. A
transaction can be as simple as one payor making a pay-
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ment to one payee denominated in a currency that both
the payor and the payee deal in and subject to a single
jurisdiction. A transaction can be more complex and
might involve multiple payors, multiple payees, an inter-
mediary that converts currency and intermediaries that
span jurisdictions. An intermediary that spans jurisdic-
tions is useful where the payor is subject to one set of
financial laws or rules and the payee is subject to a dif-
ferent set of financial laws or rules. By spanning jurisdic-
tions, the intermediary will comply with both sets of laws
or rules. The exemplary embodiments herein will be typ-
ically described with reference to the simple transaction
but are not limited to the simple transaction. In some cas-
es, the complex transaction can be split into multiple sin-
gle hop transactions that have the added requirement
that all of the multiple single hop transactions have to
settle or none of them settle.

[0025] For example, suppose a U.S. bank account
holder (say, a U.S. importing business) wants to make a
payment to an EU bank account holder (say, a German
exporting business). If the U.S. bank does not have an
EU banking license, which is typical of most small and
mid-sized banks, then the U.S. bank first transfers the
funds to a large U.S. bank, its domestic correspondent
bank. However, given that these banks operate different
core accountledgers, they are unable to transact directly.
Thus, the U.S. bank routes the funds through the Federal
Reserve, which then relays the funds to the domestic
correspondent bank. These funds are transferred via the
ACH system. The correspondent bank maintains an ac-
count in the EU banking system, known as a nostro ac-
count, which is pre-funded with euros. After receiving
USD funds via ACH, the domestic correspondent bank
then initiates an offsetting EUR transfer from its nostro
account to the beneficiary’s bank in the EU banking sys-
tem. Again, given that these EU banks also operate dif-
ferent account ledgers, the EU correspondent bank
needs to route the funds via the European Central Bank,
which acts as a clearing agent and finally relays the funds
to the European bank where the German exporting busi-
ness has an account.

[0026] International transactions typically need to go
through a series of hops between domestic banks, cen-
tral banks and correspondent banks. Each hop repre-
sents an additional layer of cost (usually a per transaction
fee), risk (settlement and counterparty risk), and delay.
Additionally, international transactions introduce FX con-
version fees (for businesses/consumers) and currency
reserve management costs (for banks). The path for
transactions between two developing marketregions can
be even more complex and costly, and in some cases,
non-existent.

[0027] As a way of avoiding these costs, some trans-
actions are handled by a distributed ledger system. A
distributed ledger system enables peer-to-peer transac-
tion settlement and thus circumvents the complicated
and costly correspondent banking framework, although
banks and other financial institutions can still be part of
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a distributed ledger system. In a distributed ledger sys-
tem, nodes of a network maintain a copy of the distributed
ledger. Changes to the distributed ledger, representing
transactions that apply to the ledger, are made once the
network reaches a consensus that the transactions are
complete.

[0028] With a distributed ledger system, each node
may not need to be trusted by other nodes, as long as
there is a mechanism to prevent nodes from easily mak-
ing changes to the distributed ledger that are in fact not
completed or completable transactions. For example, by
having a rule that a considerable amount of computation
is required (and proof of that work is required) before
changes would be accepted as official changes to the
distributed ledger, even untrustworthy nodes would not
likely be employed to push out invalid transactions (such
as ones not in fact authorized by the stated payor or not
represented by assets actually controlled by the payor).
One reason is that the untrustworthy node would perform
all of the computation needed and its proposed change
would just be ignored by other nodes and no consensus
would build in order to add the proposed change to the
distributed ledger. Since the operator of the node could
expect no benefit from doing the work, it would not likely
have the node do that work and even if it did, it would not
matter to the rest of the network.

[0029] In some distributed ledger systems, there are
nodes that perform work related to validating transactions
that are not of interest to the operator of that node. This
is the case with the Bitcoin network. An individual, a busi-
ness, or an institution might be running a Bitcoin node,
perhaps in the form of specialized hardware or a pro-
grammed general purpose computing system with net-
work connectivity that sends and receives Bitcoin proto-
col messages. Some of those messages relate to pro-
posed transactions and are propagated from node to
node. Some of the nodes will "mine" transactions, i.e.,
collect pending transactions into a block and attempt to
perform a complex computation task tied to the data of
that block. One of the nodes will arrive at a solution to
the complex computation task and propagate that to oth-
er nodes. Other nodes might also have been working on
that complex computation task or a similar one, but since
only one node can win, thereis considerable computation
going on that does not benefit the operator of the node
performing that computation, nor is it of benefit to partic-
ular transaction parties or the network in general.
[0030] In part, this is by design in the Bitcoin network.
If a transaction were not widely disseminated, it might
only be seen by afew nodes thatare configured to subvert
the network. If adding a block to the distributed ledger
was simple, then an untrustworthy node could flood the
network with bogus transactions. Therefore, work and
proof-of-work are needed there. In effect, many nodes
participate in doing the distributed validation not because
those nodes are involved in the underlying transactions,
but to keep other nodes honest.

[0031] One downside of this approach is that double-
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spending is notimmediately caught, even though it might
eventually be caught. For example, suppose Alice has
an account balance of $US300, spends US$300 in a
transaction sending those funds to Bob and then imme-
diately spends US$300 in a transaction sending those
funds to Charlie. In a Bitcoin network, it is possible to put
forth both transactions. One way Alice could do that is to
engineer the network so that the two signed transactions
propagate over distinct paths and no nodes encounter
both transactions. If Alice can maintain that state, each
node that encounters one or the other of the transactions
would consider them valid, since Alice signed them and
there are funds to cover that one transaction. Fortunately,
as the Bitcoin network operates by propagation and con-
sensus, eventually some nodes will see both transac-
tions, and then more nodes will see both transactions
and the network would come to the consensus that both
of the transactions are not valid. With the Bitcoin network,
this clearing process takes around 8 to 12 minutes. While
that is not necessarily a problem, it could be. If Alice’s
payment to Bob was payment on an invoice for goods
sent, Bob is no worse off ten minutes after the transaction,
as he can just decline to credit Alice’s balance owing to
Bob. However, if Charlie is a grocer and the transaction
was for the payment of groceries provided to Alice, if the
transaction is deemed invalid ten minutes after the pur-
chase, Alice and the groceries are likely irretrievable. If
a transaction is for online or in-app goods, such as the
purchase of a special sword in a multi-player game, it
may well be that Alice can purchase the sword and use
it to great advantage over other players all while the pur-
chase transaction is pending and before the consensus
is reached that the transaction is not valid (or the trans-
action disappears for lack of validation).

[0032] To avoid such problems a temporary transac-
tion specific validation consensus subnetwork is used in
the present exemplary embodiments that uses less than
all of the available nodes in the distributed payment net-
work in building a consensus as to the validity of trans-
actions.

[0033] An example of a distributed payment consen-
sus network is the aforementioned Rippleg network.
[0034] FIG. 1 illustrates a prior art distributed payment
consensus network 100 such as the previously described
Rippleg network for payment processing. Of course as
previously described other types of consensus payment
networks are known, such as Bitcoin. Each node 102a-
n of network 100 is a computer, computing system, or
computing device, possibly virtualized, possibly imple-
mented using specialized hardware, capable of sending
messages to other nodes, receiving messages from oth-
er nodes, performing computations, and storing data. In
FIG. 1 these computers are depicted as servers although
they may not be. The exact details of the elements of
nodes 102a-n need not be described, as conventional
hardware or its equivalent can be used. In addition to
nodes 102a-n it should be understood that other nodes
not illustrated may also exist. The nodes not shown in
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FIG. 1 can be ignored.

[0035] Alsoshownin FIG. 1 are payor A computer 104
for payor Aand payee B computer 106 for payee B. Those
are intended to be general in this example. They have
been illustrated to be a server, such as at a bank, which
is connected to a client computer such as a desktop
where the payor or payee may have interaction when
making the payment or receiving the payment. The payor
A or payee B computer may be any kind of computer,
however. An initiator of a payment transaction between
the payor A and the payee B may be either the payor A
with payor computer 104, the payee B with payee com-
puter 106, or an intermediary with an intermediary com-
puter 99 (also shown as a server but can be any compu-
ter). One or more of the intermediary computers 99 may
be provided. Intermediary computers may also be re-
ferred to as connectors. The intermediary may be an in-
dividual, a company, a credit card company, a clearing
house, a market maker, an exchange, a foreign ex-
change, etc. The payor, payee, the one or more interme-
diaries, and one or more network nodes if they are also
a payor, a payee or an intermediary are what are known
as stakeholders in the payment transaction if they have
a stake in the payment transaction. Each computer 104,
106, or 99if applicable, can be implemented using a com-
puter, computing system, or computing device, possibly
virtualized, possibly implemented using specialized
hardware, that is operated and controlled by an individ-
ual, a group, a business, an entity, etc. that is referred to
herein generally as the "provider". Similarly, providers
also supply and operate network nodes 102a-n with re-
spective node computers. Some providers may operate
more than one computer and/or more than one node. In
some configurations, a stakeholder’s computer might al-
so be a node.

[0036] Although only one payor and one payee are
shown, multiple payors and/or multiple payees may be
provided. Thus a payment can be made from one payor
to one payee, from one payor to one payee via one in-
termediary, from one payor to one payee via multiple
intermediaries, and from multiple payors to multiple pay-
ees via multiple intermediaries.

[0037] Itis assumed that each node is connected to a
network in some way such that it can send and receive
messages to and from other nodes. For clarity, the pos-
sible network connections between nodes are omitted in
FIG. 1, but can be assumed.

[0038] FIG. 2illustrates one prior art node in more de-
tail. There, a node 202 is shown having a computing por-
tion 204 with a network I/O interface 204A and a disk I/O
interface 204B connected to a disc storage 206 with a
stored distributed ledger for the respective node. Com-
puting portion 204 may be software and/or a processor,
memory, logic and other elements typically used for com-
puting. In FIG. 1 the nodes have been shown as servers,
but may be other types of computers. The network /0O
interface allows computing portion 204 to send and re-
ceive messages over a network, such as messages to
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and from other nodes. The disk I/O interface allows com-
puting portion 204 to read and modify information such
as a ledger in disc storage 206. Other memory and stor-
age, not shown, may be employed.

[0039] The ledger can be in the form of a summary of
past transactions, details of all past transactions, or some
other data structure that would allow a node to determine
a balance and/or account history as desired. Part of the
computation that node 202 does is to receive changes
to the ledger, decide whether to accept those changes,
and send out its own changes.

[0040] A transaction may have an online part and an
offline part, but that should not matter to how the online
portion of the transaction occurs. An example would be
a transaction of buying a car for an agreed amount of
money, such as "Bob agrees to pay Charlie X units of
currency C as consideration for Charlie agreeing to trans-
fer title of an automobile to Bob". For the purposes of this
example, assume that there is some mechanism that Bob
uses on the side to ensure that Charlie gives the auto-
mobile to Bob. This can often involve the reputation of
Charlie as a business person, but however it is accom-
plished, assume that the transaction that the payment
network has to deal with is Bob paying Charlie X units of
currency C. More specifically, the transaction would be
a recordation of Bob transferring X units of currency C
to Charlie with proof that Bob authorized the transfer and
amechanism to prevent Bob from failing to transfer (e.g.,
by spending those funds elsewhere or not having the
funds) and to prevent Charlie from losing the benefit of
the transfer.

[0041] In a centrally controlled payment system, those
mechanisms involve balance checking, use of credit in-
struments, placing holds on accounts and the like. In a
distributed ledger system, those mechanisms involve
sufficient nodes reaching a consensus that Bob has the
funds, the funds cannot be double-spent, that Bob agrees
to the transaction, so that Charlie is able to be compen-
sated for the transfer. "Sufficient” nodes may be the
number of nodes needed to overpower any untrusted
nodes working alone or together that would allow an
invalid transaction to proceed. In the case of distributed
payment network 100, referring back to FIG. 1, if all four-
teen nodes 102(a)-102(n) agreed that Bob authorized
the transaction and Bob is able to provide, and has pro-
vided, the assets to be transferred, the transaction could
be considered valid.

[0042] If all fourteen nodes are operated by one entity
and that entity is trusted, then payor A computer 104 and
payee B computer 106 can trust that the transaction is
valid, but then that is effectively a centrally controlled
payment system distributed over hardware. Instead, con-
sider the case where not all nodes 102 are trusted. Some
nodes might be provided by unknown parties with un-
known reputations. Other nodes might be provided by
trusted parties, such as a central bank of a stable nation
state, a banking institution with a reputation more valu-
able than any transactions it could possibly forge, or
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nodes trusted for other reasons.

[0043] Some nodes might be trusted by some nodes
but untrusted by other nodes. For example, a U.S. com-
pany using the distributed payment network to make a
salary payment to a programmer in Germany might trust
nodes associated with payment processors operating in
the U.S., but those nodes might not be trusted by the
programmer in Germany (or the financial institutions ac-
tually performing the transactions for their customers).
[0044] One possible exemplary embodiment of the in-
vention will now be described beginning with FIG. 3.
[0045] FIG. 3 provides an example of trust ratings in a
trust list 210 for payor computer A and a trust list 211 for
payee computer B to be used as an improvement in the
prior art distributed payment network 100 of FIG. 1. As
described hereafter in more detail these trust lists 210
and 211 for payor and payee are setup foreach individual
transaction and only a relatively smaller number of nodes
of the consensus network need to participate in the indi-
vidual transaction as described in greater detail hereaf-
ter. In this example, the trusted nodes for each payor and
payee computer are shown. It should be understood that
when a payor A makes a payment he uses a payor com-
puter at his bank, for example, which determines the ex-
emplary trust list on behalf of the payor. The same is true
for the payee and the payee’s bank computer which de-
termines the trust list on behalf of the payee.

[0046] Inthe priorartRippleg network, for the purposes
of validating an individual transaction, stakeholder com-
puters agree to only accept transactions that are validat-
ed at all fourteen nodes, but this is not necessary (and
can be impractical with an actual number of nodes found
in a distributed payment network). Instead, according to
an exemplary embodiment of the invention, to allow for
possibly near real-time clearing and more efficient
processing, stakeholder computers agree to accept
transactions that are validated using a temporary sub-
network as explained hereafter using less than all four-
teen nodes.

[0047] If a stakeholder computer is one of the nodes
of the consensus network shown in FIG. 1 then it already
has its trust nodes list created as part of the setup de-
scribed in FIG. 6 hereafter. However, if it is not one of
the nodes of the consensus network 100, then, in addition
to the trust node lists set up for the payor and payee,
according to the exemplary embodiment of the invention
a trust nodes list is also setup as shown at 213 in FIG. 3
for the intermediary computer.

[0048] Asillustrated by the table 212 showing a trusted
node agreement list in the "Mutual” column in FIG. 4,
there is mutual agreement by payor computer A and pay-
ee computer B for nodes 102(d), 102(e), 102(f), 102(h),
102(i), 102(k), and 102(m). Intermediary computer 99
may also establish the mutual agreement. This mutual
agreement for trusted nodes thus defines a temporary
consensus subnetwork 406 which is illustrated in FIG. 5
by cross-hatching, and which represents an overlap be-
tween a payor A computer trust boundary 402 shown by
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larger dashed lines and a payee B computer trust bound-
ary 404 shown by smaller dashed lines. This subnetwork
406 is surrounded by a solid line. Computer A then sends
proposed transaction information for the payment trans-
action to the temporary consensus subnetwork 406 and
computer B as payee receives confirmation of transac-
tion validation from the same temporary consensus sub-
network 406.

[0049] It may be that nodes are weighted by their com-
puting power and different nodes might have different
computing power, but for simplicity of explanation, as-
sume each node has roughly the same power. Payor A
computer 104 is willing to trust the subnetwork 406 be-
cause it trusts a supermajority of the nodes and payee
B computer 106 is willing to trust the subnetwork because
it also trusts a supermajority of the nodes, albeit a differ-
ent supermajority.

[0050] In some instances, trust might be proxied by
some protocol that prevents the breaking of trust, such
as a requirement that nodes provide proof-of-work that
precludes them from swamping the network with bogus
transactions. For example, neither the payor or the payee
computer trusts node 102(c) or node 102(m) but still can
work with node 102(c) or 102(m) since that node is not
powerful enough to flood the network with sufficient
proof-of-work the generate consensus on a bogus trans-
action if the other nodes are disagreeing and also per-
forming work.

[0051] Nodes not involved do not necessarily have to
trust anything said by subnetwork 406, as it may be that
the providers of those nodes do not care about transac-
tions between payor A computer and payee B computer
thatdo notinvolve those operators. Thus, they can accept
the transactions at face value with no harm to those op-
erators. There might be some harm if some subnetwork
is spewing out transactions in an attempt to swamp the
rest of the payment network, but that can be dealt with
in other manners.

[0052] Insome cases, for some transactions two com-
puters may mutually agree to a single node that they both
trust and that node would perform the validation of the
transaction, so consensus building is not needed. This
might occur where a trusted escrow company goes into
business to provide transaction validation services. In
that situation, nothing really needs to change relative to
the larger subnetwork system, but the computers may
reach agreement faster than if they have to negotiate to
find an agreeable set of nodes.

[0053] One or more of the nodes might be market mak-
er nodes, wherein the market maker serves as an inter-
mediary to bridge portions of a transaction. For example,
if the payor wanted to make a payment in currency C1
and the payee wanted to be paid in currency C2, the
transaction might have two legs with an intermediary
market maker node signaling thatin exchange for receiv-
ing the payor’s funds in currency C1 the intermediary
market maker agrees to pay the payee in currency C2,
with perhaps some market maker markup. Presumably
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the intermediary market maker has consensus itself to
only enter into contracts it agrees to enter, so as long as
a consensus is formed that the transaction is valid as to
the payor, the payee and the market maker, the entire
transaction can be considered validated.

[0054] Consider the case where, due to network prop-
agation delays or the like, nodes do not all get notice of
transactions that occur over the consensus subnetwork
for some time. As an example, suppose that a non-par-
ticipating node does not get notice of a transaction be-
tween one node and another node until 30 minutes after
the transaction is initiated and at that time, the non-par-
ticipating node performs calculations that determine that
the payor’s digital signature on the transaction was not
actually the payor’s digital signature. In order to cover
such situations, the payment network might have a rule
that no transaction is validated and final until all of the
known nodes report a decision or at least 35 minutes
pass. In many instances, such a time lag for clearing a
transaction is unacceptable.

[0055] In the example described above, suppose that
the consensus subnetwork came to a consensus that a
transaction is valid in a few seconds or less and the par-
ties to the transaction continued in their business assum-
ing the transaction went forward and will not roll back. If
later, non-participating node disagrees with the validity
of the transaction 30 minutes after the transaction began
and nearly 30 minutes since the consensus subnetwork
came to a consensus, that disagreement can be ignored,
since the parties involved agreed to a particular consen-
sus subnetwork.

[0056] Dependingon the transaction, aninvolved party
might apply constraints on its agreement to a particular
consensus subnetwork. For example, if a transaction is
for the price of a candy bar, a merchant bank providing
a payee B computer that accepts payments for a candy
seller might have a rule that so long as three trusted
nodes and in the consensus subnetwork and at least 20
apparently independent nodes are used, the merchant
bank will agree to make the merchant whole if something
later goes wrong. However, if a transaction is for a truck-
load of precious metals or a large number of shares of
stock, a merchant bank operating a payee B computer
thataccepts payments for the seller of those assets might
require a minimum of five trusted nodes known to be
independent of each other and a minimum of 100 nodes,
at least half of which are selected using a method not
controlled or controllable by the payor or payor’s compu-
ter. In some cases, the nodes used might be very inter-
ested in a particular transaction, such as where the nodes
are operated by providers that provide offline guarantees
of transactions.

[0057] As an example, the nodes with their node com-
puters may be a consensus payment system network.
Consensus may entail a supermajority of bridge network
server computers mutually agreeing that a transaction
within the network is valid, with the ledger being updated
only when a given node determines that consensus has
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been reached. Note that consensus need not be unani-
mous. Cryptography can be used to verify whether trans-
actions are valid or not.

[0058] A temporary consensus subnetwork may exist
for multiple transactions, for a set period of time, for a
single transaction (transaction specific), or some other
variant. For example, a temporary consensus subnet-
work may be quickly formed for each transaction. Pre-
sumably, the temporary consensus subnetwork has the
trust of the parties to the transaction as explained above.
[0059] Steps of the inventive temporary consensus
subnetwork in a distributed network for a payment
processing will now be described with respect to the flow-
charts in shown in FIGS. 6 and 7.

[0060] FIG. 6 is prior art and illustrates for the Rippleg,
network generally at 500 a flowchart for a setup proce-
dure. After start 501 providers of nodes for the prior art
consensus network 100 shown in FIG. 1 construct or
have already constructed a consensus distributed net-
work for payment processing for payors and payees.
Thus the providers contribute the nodes to create the
prior art consensus network 100. Payor A computer 104,
payee B computer 106, and/or intermediary computer 99
in FIG. 1 provide access to the consensus network 100
for the proposed payor-pays-payee transaction. There-
after, in step 503 each provider rates remaining providers
based on subjective trust and creates a respective pro-
vider trust list for the respective node computer. This set-
up procedure then concludes as shown at end step 504.
[0061] If the intermediary computer 99 is one of the
nodes of the consensus network 100 shown in FIG. 1,
then the trustlist for thatintermediary computer is created
in the setup procedure as justdescribed above. However,
if the intermediary computer is not one of the nodes of
the consensus network then its trust nodes list is created
as previously described and referenced as the interme-
diary computer trust nodes list 213 shown in FIG. 3.
[0062] Referring now toFIG. 7, the transaction method
for an individual transaction according to one exemplary
embodiment of the invention after the setup previously
described in FIG. 6 is illustrated generally at 600.
[0063] Afterstart 601, at 602 for an individual payment
transaction initiated by an initiator, the initiator computer
collects trust lists from the payor computer, the payee
computer, and any other intermediary computers and
network node computersif they are also a payor, a payee,
or an intermediary computer which hold a stake in the
individual payment transaction (the "stakeholder" com-
puters). These should be the trust lists for payor and pay-
ee computers shown in FIG. 3, for example, and similarly
created trust lists for the other stakeholder computers.
[0064] At step 603 the initiator then calculates the in-
tersection of the collected trust lists as previously de-
scribed in relation to FIG. 4. The intersecting nodes be-
come consensus subnetwork members.

[0065] In step 604, where n is the number of member
nodes in the consensus subnetwork, the initiator calcu-
lates the necessary decision quorum as q = 2n/3 -thatis
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the number of nodes necessary to reach agreement.
[0066] At step 605, the initiator submits the proposed
payment transaction for validation to each member node
computer of the consensus subnetwork. As part of this
process, the initiator also submits a messaging timeout,
a list of the other subnetwork members, and the quorum
as computed in steps 603 and 604.

[0067] Atstep 606, upon receiving the proposed trans-
action from the initiator computer, each member node
computer checks that the transaction meets the validat-
ing rules of the ledger they operate. This may include
checking to make sure the payor has sufficient funds to
make the transaction. It also may include checking each
intermediary step in the transaction. If the transaction
appears valid, it is conditionally applied to the local ledg-
er. This conditional application assures that the validation
conditions cannot change prior to reaching a final vali-
dation consensus.

[0068] At step 607, each validating member computer
broadcasts a verifiable copy of its decision to every other
member of the consensus subnetwork. Decision mes-
sages should be verifiable in order to prevent forged
broadcasts. Verification is through public key cryptogra-
phy or HMAC or other mechanism cryptographic.
[0069] At step 608, each member listens for validation
decisions from the other member computers of the con-
sensus subnetwork. Member computers continue wait-
ing until either it has received a quorum of verified deci-
sions or the timeout (supplied at step 605) expires.
[0070] At step 609, if a quorum of member computers
decide to validate the transaction, then all member com-
puters permanently commit the transaction to their local
ledger.

[0071] At step 610, if a quorum of member computers
decide a transaction is invalid or a decision quorum is
not achieved within the specified time period, all member
computers rollback the conditionally applied changes,
thus restoring pre-transaction balances.

[0072] Optionally, depending on the payment network
implemented, at step 611 validating nodes may broad-
cast transactions and validation decisions to other node
computers in the payment network so their local ledgers
can be updated. This may include propagating only val-
idated transactions or propagating all decisions, thus en-
abling a common record.

[0073] The method is then ended at step 612.

[0074] Operations of processes described herein can
be performed in any suitable order unless otherwise in-
dicated herein or otherwise clearly contradicted by con-
text. Processes described herein (or variations and/or
combinations thereof) may be performed under the con-
trol of one or more computer systems configured with
executable instructions and may be implemented as
code (e.g., executable instructions, one or more compu-
ter programs or one or more applications) executing col-
lectively on one or more processors, by hardware or com-
binations thereof. The code may be stored on a compu-
ter-readable storage medium, for example, in the form
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of a computer program comprising a plurality of instruc-
tions executable by one or more processors. The com-
puter-readable storage medium may be non-transitory.

[0075] The use of any and all examples, or exemplary
language (e.g., "such as") provided herein, is intended
merely to better illuminate embodiments of the invention
and does not pose a limitation on the scope of the inven-
tion unless otherwise claimed. No language in the spec-
ification should be construed as indicating any non-
claimed element as essential to the practice of the inven-
tion.

[0076] Further embodiments can be envisioned to one
of ordinary skill in the art after reading this disclosure. In
other embodiments, combinations or sub-combinations
of the above-disclosed invention can be advantageously
made. The example arrangements of components are
shown for purposes of illustration and it should be under-
stood that combinations, additions, re-arrangements,
and the like are contemplated in alternative embodiments
of the present invention. Thus, while the invention has
been described with respect to exemplary embodiments,
one skilled in the art will recognize that numerous mod-
ifications are possible.

[0077] For example, the processes described herein
may be implemented using hardware components, soft-
ware components, and/or any combination thereof. The
specification and drawings are, accordingly, tobe regard-
ed in an illustrative rather than a restrictive sense. It will,
however, be evident that various modifications and
changes may be made thereunto without departing from
the broader spirit and scope of the invention as set forth
in the claims and that the invention is intended to cover
all modifications and equivalents within the scope of the
following claims.

[0078] All references, including publications, patent
applications, and patents, cited herein are hereby incor-
porated by reference to the same extent as if each ref-
erence were individually and specifically indicated to be
incorporated by reference and were setforth inits entirety
herein.

[0079] Although preferred exemplary embodiments
are shown and described in detail in the drawings and in
the preceding specification, they should be viewed as
purely exemplary and not as limiting the invention. It is
noted that only preferred exemplary embodiments are
shown and described, and all variations and modifica-
tions that presently or in the future lie within the protective
scope of the invention should be protected.

Claims

1. Amethod formaking a paymenttransaction between
a payor having an associated payor computer with
a ledger storage for the payor and a payee having
an associated payee computer with a ledger storage
for the payee in a consensus payment network hav-
ing a plurality of nodes each comprising a respective
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computer with ledger storage and relying on consen-
sus determinations, comprising the steps of:

providing an initiator for making the payment
transaction between the payor and the payee,
the initiator being either the payor, the payee, or
an intermediary having an associated interme-
diary computer;

the respective initiator computer creating a tem-
porary payment transaction consensus subnet-
work comprising a set of validation nodes ac-
ceptable to both the payor and the payee, the
set of validation nodes comprising fewer than all
of said plurality of nodes in the payment network;
and

the respective initiator computer processing the
payment transaction via the consensus pay-
ment network from the payor to the payee based
on a determination of consensus by the consen-
sus subnetwork.

The method of claim 1 wherein the intermediary com-
prises at least one of an individual, a company, a
credit card company, a clearing house, a market
maker, an exchange, and a foreign exchange.

The method of claim 1 or 2,

wherein the intermediary computer further compris-
es one of the node computers of said payment net-
work, and wherein the intermediary is acceptable to
both the payor and the payee.

The method of claim 1, 2 or 3, wherein only one payor
and only one payee are provided but a plurality of
intermediaries are provided for making the payment
transaction between the payor and the payee.

The method of one of the preceding claims,
wherein a plurality of payors are provided; and / or
wherein a plurality of payees are provided.

The method of one of the preceding claims, wherein
providers contribute said nodes to create said con-
sensus network, and each provider rates remaining
providers based on subjective trust and creates a
respective provider trust list for the respective node
computer.

The method of one of the preceding claims,

wherein stakeholder computers are all computers
having a stake in the payment transaction, and the
initiator computer determines the consensus subnet-
work by collecting trust lists from each stakeholder
computer, intersecting the trust lists, and a quorum
for the subnetwork as the number of nodes neces-
sary for the subnetwork to reach agreement;

The method of claim 7,
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wherein the initiator computer submits the proposed
transaction for validation to each member node com-
puter of the consensus subnetwork;

wherein optionally each member node computer of
the consensus subnetwork validates the proposed
transaction and conditionally applies it to the respec-
tive ledger of the member node computer;

wherein optionally each member node computer
broadcasts its validation decision to the consensus
subnetwork.

The method of claim 8,

wherein each member node computer waits for the
quorum from the consensus subnetwork and if the
quorum votes to validate the transaction, each mem-
ber node computer permanently commits the condi-
tionally applied transaction, or if the quorum does
not vote to validate the transaction the member node
computers of the subnetwork roll back the proposed
transaction; and

wherein optionally member node computers broad-
cast decisions to remaining node computers in the
payment network.

The method of one of the preceding claims, wherein
the creating of the temporary payment transaction
consensus subnetwork comprises:

the initiator computer receiving a payor node list
of nodes acceptable to the payor, receiving a
payee node list of nodes acceptable to the pay-
ee, and determining a consensus node list, said
consensus node list identifying nodes in said
consensus subnetwork which comprise said set
of validation nodes acceptable to both the payor
and the payee.

The method of one of the preceding claims, further
comprising:

upon processing the transaction, member node
computers of the temporary payment transac-
tion consensus subnetwork broadcast all ledger
changes to remaining node computers in the
payment network;

wherein optionally the consensus node listis de-
leted once one or more of the payment transac-
tions is complete.

The method of one of the preceding claims, wherein
the created temporary payment consensus subnet-
work is transaction specific and is no longer used
after said payment transaction.

A non-transitory tangible computer readable medi-
um having a program thereon for making a payment
transaction between a payor having an associated
payor computer and a payee having an associated
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14.

15.

16.

20

payee computer in a consensus payment network
having a plurality of nodes each comprising a re-
spective computer with ledger storage and relying
on consensus determinations, and wherein an initi-
ator is provided who is either the payor, the payee,
or an intermediary having an associated intermedi-
ary computer for making the payment transaction
between the payor computer and the payee compu-
ter, said program performing the steps of:

causing the respective initiator computer to cre-
ate atemporary paymenttransaction consensus
subnetwork comprising a set of validation nodes
acceptable to both the payor and the payee, the
set of validation nodes comprising fewer than all
of said plurality of nodes in the payment network;
and

causing the respective initiator computer to
process the payment transaction via the con-
sensus payment network from the payor to the
payee based on a determination of consensus
by the consensus subnetwork.

The non-transitory tangible computer readable me-
dium of claim 13, wherein the program is capable to
execute the method of one of claims 1 to 12.

A system for making a payment transaction between
a payor and a payee, comprising:

the payor having an associated payor computer
with a ledger storage for the payor;

the payee having an associated payee compu-
ter with a ledger storage for the payee;
aconsensus payment network having a plurality
of nodes each comprising a respective compu-
ter with ledger storage andrelying on consensus
determinations;

an initiator for making the payment transaction
between the payor and the payee, the initiator
being either the payor, the payee, or an inter-
mediary having an associated intermediary
computer;

the respective initiator computer creating a tem-
porary payment transaction consensus subnet-
work comprising a set of validation nodes ac-
ceptable to both the payor and the payee, the
set of validation nodes comprising fewer than all
of said plurality of nodes in the payment network;
and

the respective initiator computer processing the
payment transaction via the consensus pay-
ment network from the payor to the payee based
on a determination of consensus by the consen-
sus subnetwork.

The system of claim 15, wherein the system is con-
figured to execute the method of one of claims 1 to 12.
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/CA2018/050135

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

1. Statement

Novelty (N) Claims 1-41 YES
Claims none NO

Inventive step (IS) Claims none YES
Claims 1-41 NO

Industrial applicability (IA) Claims 1-41 YES
Claims none NO

2. Citations and explanations:

Documents cited:
D1: US20080135238 Al (Cugnet et al.) 12 June 2008 (12-06-2008)
D2: US20160261685 Al (Chen et al.) 8 September 2016 (08-09-2016)

Novelty (N):

Claims 1-41 are novel and therefore comply with PCT Article 33(2). Document D1 is considered to represent the closest prior art. Document D1
discloses a system comprising a source or combustible gas produced from an oil production and a generator connected to the source. However,
none of the cited documents discloses a blockchain mining device connected to the generator. Claims 1-41 are therefore novel.

Inventive step (IS):
Claims 1-41 do not involve an inventive step and therefore do not comply with PCT Article 33(3).

Document D1 discloses in figure 3 a system comprising a source of combustible gas produced from an oil production (paragraph [0009]) and a
generator (40) connected to the source of combustible gas.

Document D2 discloses a blockchain network powered by a source of power (paragraphs [0032]-[0039]).

Therefore it would not be considered inventive to use the system of document D1 to power the blockchain network of document D2. It would
have been obvious to a person skilled in the art to arrive at the matter defined in claims 1-41 by combining the teachings of documents D1 and D2.

With respect to the dependent claims 2-8, 14, 15, 25-33, 37 document D1 discloses the oil production comprising a remote oil well (paragraph
[0003]) and the well is connected to produce a flow of combustible gas to power an engine (30) and the generator (paragraph [0009]). The source
of gas can be an oil storage (115) (paragraph [0046]) and there are two engines (30A, 30B) (paragraph [0048]). The system further includes a
controller (120) for modulating the power load level in response to variations in a production rate of combustible gas (paragraph [0046]).

The additions of claims 9 and 20-23 would be considered design features that are well-known in the art and are not considered inventive.

See continuation in Supplemental Box No. V
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/CA2018/050135

Box No. VIIIL  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 3 and 14 do not comply with PCT Article 6. These claims are not concise, because they are identical or are so close in content that they
address the same subject matter.

Form PCT/ISA/237 (Box No. VIII) (January 2015) Page 4 of 5
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/CA2018/050135

Supplemental Box

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

Continuation of: Box No. V

Inventive step (IS) continued:

The features of dependent claims 10-13, 19, 34-36 are disclosed by document D2.

Document D2 discloses a blockchain mining device having a network interface and a mining processor. The network in a peer to peer network
and the blockchain database is a distributed database stored on plural nodes for storing transactional information for a digital currency

(paragraphs [0032]-[0039]). Document D2 further discloses that the amount of mining that can be done is limited by the amount of power
available from the power source and that the temperature of the device has to be controlled (paragraph [0104]).

Claims 16-18 and 38-40 further define modulating the power load of the blockchain mining device based on an excess or lack of power from the
production rate of the well. These modifications are considered design options that would be obvious to a person skilled in the art.

Industrial applicability (IA)

The subject matter of claims 1-41 is considered to be industrially applicable and thus complies with the requirements of PCT Article 33(4).

Form PCT/ISA/237 (Supplemental Box) (January 2015) Page 5of 5
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Approved for use through 01/31/2018. OME
1.5, Patent and Tra ark Office; U.S. DEPARTMENT OF CO! ER
Undar the Paperwoerk Reduction Act of 1995, ne persen is required o raspond to a cellection of information unless it displays a valid OMB control nurnber

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

I hereby revoke all previous powers of attorney given in the application identified in the attached
statement under 37 CFR 3.73{c).

i hereby appoint:

X Practitioners associated with Customer Number: | 130443

OR

Practitioner(s) named below {if more than ten patent practitioners are to be named, then a customer number must be used):

Registration Registration
Name & Name g

Number Number

As attorney{s} or ageni{s) to represent the undersigned before the United States Patent and Trademark Office (USPTO} in connection with
any and ail paten plications assigned the undersigned according to the USPTQ assignment records or assignment documents
attached to this form in accordance with 3 R 3.73{ch

Please change the correspondence address for the application identified in the attached statement
under 37 CFR 3.73{c} to:

X

The address asscciated with Customer Number: 1 3044’3

|

OR

D Firm or individual name

Address

City State Zip

Country

Telephone Email

Assignee name and address: UPSTREAM DATA INC.

3210 - 85th Avenue, Lioydminster, Alberta T8V 3G9, Canada

A copy of this form, together with a statement under 37 CFR 3.73{c} {Form PTO/AIA/96 or equivalent) is reqguired to be
filed in each application in which this form is used. The statement under 37 CFR 3.73{c) may be completed by one of the
practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed.
SIGNATURE of Assignee of Record
The individual whose signature and title is supplied below is authorized to act on behalf of the assignee.

Signature S e 1S DateAugust 7, 2019
Name Stephen Barbour Telephone

Title President

is ragt
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governed by 35 U.5.C. 122 and 37
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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 (56 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. Arecord 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.8.C. 218(c)).

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

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

9. Avrecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. 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 displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

Applicant/Patent Owner: _Stephen Barbour

Application No./Patent No.: 16484728 Filed/Issue Date: 08/08/2019
Titled: BLOCKCHAIN MINE AT OIL OR GAS FACILITY

UPSTREAM DATA INC. , a Corporation

{(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)
states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A |:| An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

B. |:] A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
2. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 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.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. 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 displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
4. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
5. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
6. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

D Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/RobertNissen#64256/ January 6, 2020

Signature Date

Robert A Nissen 64256

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

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

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

1.

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

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

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

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

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

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

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

In consideration of good and valuable consideration, the receipt and sufficiency of which is hereby
acknowledged, each Assignor named below hereby assigns and confirms that the Assignor has
assigned to the Assignee named below, whose address is as shown below, all of the Assignor’s
interest for Canada, the United States and the entire world in the following listed patent applications
and/or patents, the inventions described therein, any patent granted from the patent applications,
and any patent or patent application claiming domestic or foreign priority from any one or more of
the patent applications, including the right to claim priority from the patent applications under any
national law or international convention [, and any corresponding industrial design application or
registered design or design patent]:

Title: BLOCKCHAIN MINE AT OIL OR GAS FACILITY

US Patent application No. 16484728 Canadian Patent application No
Filing Date: August 8, 2019 Filing Date:

PCT patent application no.

PCT/CA2018/050135

Filing Date: February 6, 2018

[Nissen Patent Law has authority to insert the serial number and filing date]
Assignor will, without further consideration, but at the expense of Assignee, do all such things and
execute all such documents as may be necessary or desirable to obtain and maintain patents for the

inventions and for additions and modifications thereto in any country.

Assignor enters into this assignment freely, and consents to disclosure of all personal information
contained herein to the extent required to prosecute, maintain and enforce the rights assigned.

This assignment is governed by the laws of Alberta, Canada, and is effective February 8, 2017.

ASSIGNORS

Assignor name: Stephen Barbour
Signature of assignor: S &= 13 Date of signing: August 7, 2019
Witness name (print): Morgan Blakely

Witness signature: vy A b L.
(4 [@ag

ASSIGNEES

Assignee: UPSTREAM DATA INC.

Address of assignee: 3210 65 Avenue, Lloydminster, AB, TOV 3G9

Signature of assignee: Se 13- Date of signing: August 7, 2019

Name and title of representative if Assignee is a corporation: Stephen Barbour, president
Witness name (print): Morgan Blakely

Witness signature: Ay Wl d,
[ >
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Electronic Patent Application Fee Transmittal

Application Number: 16484728

Filing Date: 08-Aug-2019

Title of Invention: BLOCKCHAIN MINE AT OIL OR GAS FACILITY
First Named Inventor/Applicant Name: Stephen Barbour

Filer: Robert Anton Nissen

Attorney Docket Number: 91A-3US

Filed as Small Entity

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

Description Fee Code Quantity Amount Sul:’-s'l'g(tsa\)l in
Basic Filing:
BASIC NATIONAL STAGE FEE 2631 1 150 150
NATL STAGE SEARCH FEE - ALL OTHER CASES 2632 1 330 330
NATL STAGE EXAM FEE - ALL OTHER CASES 2633 1 380 380
Pages:
Claims:
CLAIMS IN EXCESS OF 20 2615 21 50 1050
Miscellaneous-Filing:
OATH/DECL > 30 MOS FROM 371 COMMENCEMENT 2617 1 70 70
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Description

Fee Code

Quantity

Amount

Sub-Total in

USD($)
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1980
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Electronic Acknowledgement Receipt

EFS ID: 38209172

Application Number: 16484728

International Application Number:

Confirmation Number: 1944
Title of Invention: BLOCKCHAIN MINE AT OIL OR GAS FACILITY
First Named Inventor/Applicant Name: Stephen Barbour
Customer Number: 130443
Filer: Robert Anton Nissen

Filer Authorized By:

Attorney Docket Number: 91A-3US
Receipt Date: 06-JAN-2020
Filing Date: 08-AUG-2019
Time Stamp: 13:52:46
Application Type: U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $1980

RAM confirmation Number E202016D54189373

Deposit Account

Authorized User

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

Document . . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
88128
1 Miscellaneous Incoming Letter notice_of_insufficiency.pdf no 2
513e47dfodb63b6ce271d1b1a690a77416d
c52d4
Warnings:
Information:
131745
2 Transmittal Letter dec_signed2.pdf no 2
a30535b2eef1184c3d53f954279a3941d75
dé3dd
Warnings:
Information:
369487
3 Power of Attorney poa_signedi.pdf no 2
1b2e0048ea4e69908de2d 1615309446328
446cC
Warnings:
Information:
120643
Assignee showing of ownership per 37 .
4 9 9 PP 373_completedi.pdf no 3
CFR3.73
77d551d8a6833adf945471a9680088da3fd
dfe82
Warnings:
Information:
84278
5 Transmittal Letter response_91A-3US.pdf no 8
b98d66679139248ff6f72ebf6 3eaae86043¢
Warnings:
Information:
189410
6 Transmittal Letter Assignment_signed_pctii.pdf no 1
0356097eba4285538ade104f4ad86294704]
1fb80
Warnings:
Information:
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38780

7 Fee Worksheet (SB06) fee-info.pdf no 2
113c3eeleb6b0a023dcl3c1b1744cd12f41
baa00
Warnings:
Information:
Total Files Size (in bytes){ 1022471

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 OFFIGE St LI ‘

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USDLO.gov

‘ US. APPLICATION NO, I FIRST NAMED INVENTOR [ ATTY. DOCKET NO. |
16/484,728 Stephen Barbour 91A-3US
130443 [ INTERNATIONAL APPLICATION NO. |
Nissen Patent Law PCT/CA2018/050135
#200, 10328- 81 Ave _ LA. FILING DATE PRIORITY DATE
Edmonton, AB T6E1X2 02/06/2018 02/08/2017

CANADA
CONFIRMATION NO. 1944

371 FORMALITIES LETTER

O L

Notification of Insufficiency Under 37 CFR 1.492 and/or 1.495 (DO/EO/US)

The following items have been submitted by the applicant or the International Bureau to the United States Patent
and Trademark Office as a Designated / Elected Office (37 CFR 1.495).

Date Mailed: 11/05/2019

* Indication of Small Entity Status

* Priority Document

* Copy of the International Application filed on 08/08/2019

» Copy of the International Search Report filed on 08/08/2019
* U.S. Basic National Fees filed on 08/08/2019

* Authorize Access to Search Results filed on 08/08/2019

« Priority Documents filed on 08/08/2019

* Specification filed on 08/08/2019

* Claims filed on 08/08/2019

* Abstracts filed on 08/08/2019

* Drawings filed on 08/08/2019

* Authorization to Permit Access filed on 08/08/2019

* Application Data Sheet (37 CFR 1.76) filed on 08/08/2019

The following items MUST be furnished within the period set forth below:

* Additional claim fees of $1710 as a small entity, including any required multiple dependent claim fee, are
required. Applicant must submit the additional claim fees or cancel the additional claims for which fees are
due.

SUMMARY OF FEES DUE:
Total additional fees required for this application is $1710 for a Small Entity:

* Total additional claim fee(s) for this application is $1710
+ $1300 for 26 total claims over 20.
+ $410 for multiple dependent claim surcharge.

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.495(c).

page 10of 2

FORM PCT/DO/EO/923 (371 Formalities Notice)
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* Properly executed inventor's oath or declaration for the following inventor(s) has not been submitted: Stephen
Barbour

ALL OF THE ITEMS SET FORTH ABOVE MUST BE SUBMITTED WITHIN TWO (2) MONTHS FROM THE
DATE OF THIS NOTICE. FAILURE TO PROPERLY RESPOND WILL RESULT IN ABANDONMENT.

The time period set above may be extended by filing a petition and fee for extension of time under the provisions
of 37 CFR 1.136(a).

Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5)

Registered users of EFS-Web may aiternatively submit their reply to this notice via EFS-Web.
hitps://sportal.uspto.gov/authenticate/AuthenticateUserl ocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http://www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

DIAN S GORDON

Telephone: (571) 272-3915

page 2 of 2

FORM PCT/DO/I20/923 (371 Formalities Notice)
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PTOAIADT (68-12)

Approved for use through 11/30/2020. OME 08810632

and Trademark Otfice; ULS. DEPARTMENT OF SOMMERCE
i information uniess # dispiays a valid OMB control number,

Unrier the Paperwork Reduction Act of 1885, no persons are required to respond tJUaEi A
DECLARATION {37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET {37 CFR 1.78)

tile of | BLOCKCHAIN MINE AT OIL OR GAS FACILITY

invention

s the below named inventor, | hereby declare that

This degcigrati - . .
This deciaration D Fhie atached applisation, of

iz directed to:
16484728

[i} United States application or POT international application number

August 8, 2019

filed on

The shove-identified application was made or authorized 10 he made by me

i helieve that | am the original inventor or an original joint inventor of a claimed irvvention in the application.

| hereby acknowledge that any willful false staternent made in this deciaration i3 punishable under 18 US.C 100

by fine or imprisonment of not mors than five (8) vears, o both,

WARNING:

Petfiticnarfappiicant is cautioned o avoid submilting personal information in docunanis filed in 2 patent application that may
contrinpute 1o identity thefl. Pergonal information such as social securlty numbers, bank account numbers, or credit card numbers
{other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
1o suppord a patilion or an application. 1T 1his type of personal infermation is included in documents submitted 1o the USFTO,
petitionars/applicans shouid consider redaciing such personal information from the documents before submitiing them ioihe
USPTQO, Petitionerfappiicant is advised that the record of a patent anplica’t:en i3 gvailable 1o the public after publication of the

application {uniess a non-publication request in compliance with 37 CFR 1.213{8} is made in the application) o issuance of a
shoation is

patent. Furthermore, the record from an atandonad appiication may also be available to the public ifthe ap
raferanced in 8 published application or an issued palent (see 37 CFR 1.14). Thecks and credit card authorization forms
FTO-2038 submitted for payment purposes are not retained in the application fle and therefore are not publicly avaiisbla,

LEGAL NAME OF INVENTOR
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Office is to process and/or examine your submission reigted {0 a patent application or patent. if vou do
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PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents
Alexandria, Virginia
US.A.

USSN:

Title: BLOCKCHAIN MINE AT OIL OR GAS FACILITY
First-named inventor: Stephen Barbour

Filing date: August 8, 2019

Attorney Docket No.: 91A-3US

In response to the notice of insufficiency dated November 5, 2019, please amend the above

identified application as follows:

Amendments to the claims are contained in the listing of claims which begins on page 2 of this
paper.

Remarks/arguments begin on page 8 of this paper.
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Amendments to the claims:

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

1. (Original) A system comprising:
a source of combustible gas produced from an oil production, storage, or processing facility;
a generator connected to the source of combustible gas; and

a blockchain mining device connected to the generator.

2. (Original) The system of claim 1 isolated from a sales gas line and an external electrical power

grid.

(Currently Amended) The system of claim 1 efany-ene-efelasnt—2-in which:
the oil production, storage, or processing facility comprises a remote oil well;

(%]

the source of combustible gas comprises the remote oil well; and
the remote oil well is connected to produce a continuous flow of combustible gas to power the

generator.

4. (Original) The system of claim 3 further comprising a combustion engine connected to the source

of combustible gas and connected to drive the generator.

5. (Original) The system of claim 4 in which the combustion engine is a prime mover that is

connected to produce oil from the remote oil well.

6. (Original) The system of claim 4 in which the combustion engine is a first combustion engine,
and further comprising a second combustion engine that is a prime mover that is connected to produce oil

from the remote oil well.

7. (Currently Amended) The system of claim 1 efany-eone-ofelaimt—6-in which:

the oil production, storage, or processing facility comprise an oil storage or processing unit;
the source of combustible gas comprises the oil storage or processing unit, which has a gas outlet

connected to supply combustible gas to operate the generator; and
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the oil storage or processing unit is connected to receive oil produced from a remote oil well.

8. (Currently Amended) The system of claim 1 efanyv-ene-efelasnt—Fin which the gencrator and

blockchain mining device are located adjacent to the oil production, storage, or processing facility.

9. (Currently Amended) The system of claim | efanv-ene-efelaimnt—S8-in which the oil production,
storage, or processing facility comprises a remote oil well, which comprises a plurality of remote oil
wells, and one or both of the following conditions are satisfied:

the plurality of remote oil wells are located on a multi-well pad; or

the plurality of remote oil wells include a satellite well.

10. (Currently Amended) The system of claim 1 efany-ene-efelant—9-in which:

the blockchain mining device has a network interface and a mining processor;

the network interface is connected to receive and transmit data through the internet to a network
that stores or has access to a blockchain database; and

the mining processor is connected to the network interface and adapted to mine transactions

associated with the blockchain database and to communicate with the blockchain database.

11. (Original) The system of claim 10 in which:

the network is a peer to peer network;

the blockchain database is a distributed database stored on plural nodes in the peer to peer
network; and

the blockchain database stores transactional information for a digital currency.

12. (Currently Amended) The system of claim 10 efany-ene-ofelam—+6—H-in which a controller is
connected to modulate a power load level exerted by the blockchain mining device on the generator, by

increasing or decreasing the mining activity of the mining processor.

13. (Original) The system of claim 12 in which:
the mining processor comprises a plurality of mining processors; and
the controller is connected to modulate the maximum power load level by increasing or

decreasing a maximum number of mining processors that are engaged in mining transactions.
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14. (Original) The system of claim 13 in which:
the oil production, storage, or processing facility comprises a remote oil well;
the source of combustible gas comprises the remote oil well, which is connected to produce a

continuous flow of combustible gas to operate the generator.

15. (Original) The system of claim 14 in which the controller is connected to modulate the power

load level in response to variations in a production rate of combustible gas from the remote oil well.

16. (Currently Amended) The system of claim 14 efany-ene-ofelamr4—+5-in which:

a production rate of combustible gas from the remote oil well varies between a daily minimum
production rate and a daily maximum production rate; and

while the production rate is above the daily minimum production rate, the controller is set to limit
the power load level to at or below a power level producible by the generator when the production rate is

at the daily minimum production rate.

17. (Original) The system of claim 16 in which the controller is set to divert to a load bank excess

electricity produced by the generator.

18. (Currently Amended) The system of claim 14 efany-ene-ofelamnt4—I5-in which:
a production rate of combustible gas from the remote oil well varies between a daily minimum

production rate and a daily maximum production rate;

the controller is set to limit the power load level to above a power level producible by the
generator when the production rate is at the daily minimum production rate; and

a backup source, of fuel or electricity, is connected make up a shortfall in fuel or electricity,

respectively, required to supply the blockchain mining device with the power load level.
19. (Currently Amended) The system of claim | efany-ene-efelasm——8-in which a controller is

connected to operate a cooling system to maintain the blockchain mining device within a predetermined

operating range of temperature.
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20. (Currently Amended) The system of claim 1 efanyv-ene-efelasmt—19-in which the blockchain

mining device is mounted on a skid or trailer.

21. (Original) The system of claim 20 in which the skid or trailer comprises a generator driven by an

engine, which is connected to the source of combustible gas.

22. (Original) The system of any claim 21 in which the engine comprises a turbine.

23. (Currently Amended) The system of claim 1 efany-ene-efelaimrt—22-in which the blockchain

mining device comprises an intermodal transport container.

24, (Original) A method comprising using a source of combustible gas produced at a hydrocarbon
production well, storage, or processing facility, to produce electricity to operate a blockchain mining

device located at the hydrocarbon production well, storage, or processing facility, respectively.

25. (Original) The method of claim 24 further comprising, prior to using the source of combustible
gas:

disconnecting the source of combustible gas from a combustible gas disposal device at the
hydrocarbon production well, storage, or processing facility; and

connecting the source of combustible gas to operate the blockchain mining device.

26. (Currently Amended) The method of claim 24 efany-ene-ofelaim24—25-further comprising:
connecting the source of combustible gas to operate the blockchain mining device; and
diverting gas from a combustible gas disposal or storage device to operate the blockchain mining

device.
217. (Currently Amended) The method of claim 25 efany-one-of-elan25—26-in which the

combustible gas disposal or storage device comprises one or more of a flare, a vent to the atmosphere, an

incinerator, or a burner.
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28. (Currently Amended) The method of claim 24 efanv-ene-ofelaim24—27in which the
hydrocarbon production well, storage, or processing facility comprises an oil or gas well that is isolated

from a sales gas line and an external electrical power grid.

29. (Currently Amended) The method of claim 24 efany-ene-ofelaim24—28-in which the source of
combustible gas is a remote oil or gas well, and further comprising producing a continuous flow of

combustible gas to power a generator connected to operate the blockchain mining device.

30. (Original) The method of claim 29 in which producing further comprises supplying combustible

gas to a combustion engine that is connected to drive the generator.

31. (Original) The method of claim 30 in which the source of combustible gas is a remote oil well,
and further comprising using the combustion engine as a prime mover to produce oil from the remote oil

well.

32. (Original) The method of claim 31 in which, prior to using the source of combustible gas, the
combustion engine is under loaded as the prime mover, and further comprising connecting the generator

to a power takeoff connected to the combustion engine.

33. (Original) The method of claim 30 in which the combustion engine is a first combustion engine,
and further comprising:

prior to supplying combustible gas to the first combustion engine, connecting the first combustion
engine to receive combustible gas from the remote oil well; and

using a second combustion engine as a prime mover to produce oil from the remote oil well.

34. (Currently Amended) The method of claim 29 efany-ene-efelaim29—33-further comprising
operating the blockchain mining device to:
mine transactions with the blockchain mining device; and

communicate wirelessly through the internet to communicate with a blockchain database.
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35. (Original) The method of claim 34 further comprising modulating, using a controller, a power
load level exerted by the blockchain mining device on the generator, by increasing or decreasing a mining

activity of the blockchain mining device.

36. (Original) The method of claim 35 in which:
the blockchain mining device comprises a plurality of mining processors; and
modulating comprises modulating the power load level by increasing or decreasing a maximum

number of mining processors that are engaged in mining transactions.

37. (Original) The method of claim 36 in which modulating comprises modulating the power load

level in response to variations in a production rate of combustible gas from the remote oil or gas well.

38. (Currently Amended) The method of claim 36 efany-ene-ofelaim36—37in which:

a production rate of combustible gas from the remote oil or gas well varies between a daily
minimum production rate and a daily maximum production rate; and

modulating comprises limiting, while the production rate is above the daily minimum production
rate, the power load level to at or below a power level producible by the generator when the production

rate is at the daily minimum production rate.

39. (Original) The method of claim 38 further comprising diverting to a load bank excess electricity
produced by the generator.

40. (Currently Amended) The method of claim 36 efany-eone-ofelaim36—37-in which:

a production rate of combustible gas from the remote oil or gas well varies between a daily
minimum production rate and a daily maximum production rate;

modulating comprises limiting the power load level to above a power level produced by the
generator when the production rate is at the daily minimum production rate; and

supplying from a backup fuel or electricity source a shortfall in fuel or electricity, respectively,

required to supply the blockchain mining device with the power load level.

41. (Original) The method of claim 40 in which the power load level is limited to above a power level

produced by the generator when the production rate is at the daily maximum production rate.
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REMARKS/ARGUMENTS

Claim amendment
Claims 1 - 41 have been amended to remove all multiple dependencies to reduce excess claim

fees.

Excess claim fees, an assignment, declaration, power of attorney and a 3.73 form are submitted

along with this response.

Examination of the application is respectfully requested.

January 6, 2020
Respectfully submitted,

/robertnissen#64256/

Robert A. Nissen

Agent of Record
Registration no. 64,256
Customer no. 130443
Telephone 780-802-7904
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Application Number

16484728

Filing Date

Applicant(s) Stephe n Barbour

* May be used for additional claims or amendments
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| U.S. APPLICATION NO. | FIRST NAMED INVENTOR ATTY. DOCKET NO. |
16/484,728 Stephen Barbour 91A-3US
130443 | INTERNATIONAL APPLICATION NO. |
Nissen Patent Law PCT/CA2018/050135
#200, 10328- 81 Ave LA. FILING DATE PRIORITY DATE
Edmonton, AB T6E1X2 02/06/2018 02/08/2017

CANADA
CONFIRMATION NO. 1944

371 FORMALITIES LETTER

A

Notification of Insufficiency Under 37 CFR 1.492 and/or 1.495 (DO/EO/US)

The following items have been submitted by the applicant or the International Bureau to the United States Patent
and Trademark Office as a Designated / Elected Office (37 CFR 1.495).

+ Indication of Small Entity Status

+ Priority Document

+ Copy of the International Application filed on 08/08/2019

+ Copy of the International Search Report filed on 08/08/2019
+ U.S. Basic National Fees filed on 08/08/2019

« Authorize Access to Search Results filed on 08/08/2019

* Priority Documents filed on 08/08/2019

« Specification filed on 08/08/2019

+ Claims filed on 08/08/2019

+ Abstracts filed on 08/08/2019

+ Drawings filed on 08/08/2019

+ Authorization to Permit Access filed on 08/08/2019

« Application Data Sheet (37 CFR 1.76) filed on 08/08/2019

The following items MUST be furnished within the period set forth below:

« Additional claim fees of $1710 as a small entity, including any required multiple dependent claim fee, are
required. Applicant must submit the additional claim fees or cancel the additional claims for which fees are
due.

SUMMARY OF FEES DUE:
Total additional fees required for this application is $1710 for a Small Entity:

« Total additional claim fee(s) for this application is $1710
+ $1300 for 26 total claims over 20.
* $410 for multiple dependent claim surcharge.

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.495(c).
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+ Properly executed inventor's oath or declaration for the following inventor(s) has not been submitted: Stephen
Barbour

ALL OF THE ITEMS SET FORTH ABOVE MUST BE SUBMITTED WITHIN TWO (2) MONTHS FROM THE
DATE OF THIS NOTICE. FAILURE TO PROPERLY RESPOND WILL RESULT IN ABANDONMENT.

The time period set above may be extended by filing a petition and fee for extension of time under the provisions
of 37 CFR 1.136(a).

Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5)

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https:/sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF .html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http://www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

DIAN S GORDON

Telephone: (571) 272-3915
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL. FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
16/484,728 08/08/2019 930 91A-3US 41 2
CONFIRMATION NO. 1944
130443 FILING RECEIPT

#200, 10605 81 Ave O AL

Edmonton, AB T6E1X2
CANADA

Date Mailed: 11/05/2019

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)

Stephen Barbour, Lloydminster, CANADA;
Applicant(s)

Upstream Data Inc., Lloydminster, CANADA,;

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a 371 of PCT/CA2018/050135 02/06/2018
which claims benefit of 62/456,380 02/08/2017

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.

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.
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If Required, Foreign Filing License Granted: 11/03/2019

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/484,728

Projected Publication Date: 02/13/2020
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

BLOCKCHAIN MINE AT OIL OR GAS FACILITY

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
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BLOCKCHAIN MINE AT OIL OR GAS FACILITY

TECHNICAL FIELD

[0001] This document relates to blockchain mining at an oil or gas facility.

BACKGROUND
[0002] At remote oil and gas facilities, excess natural gas is often wasted, for example vented to

atmosphere or burned via flaring.

SUMMARY

[0003] A system is disclosed comprising: a source of combustible gas produced from an oil
production, storage, or processing facility, such as a remote oil well; a generator connected to the source of
combustible gas; and a blockchain mining device connected to the generator.

[0004] A method is disclosed comprising using a source of combustible gas produced at a
hydrocarbon production well, storage, or processing facility, to produce electricity to operate a blockchain
mining device located at the hydrocarbon production well, storage, or processing facility, respectively.
[0005] A method is disclosed comprising using a source of combustible gas, which is produced from
a remote oil or gas well, to produce electricity to operate a blockchain mining device.

[0006] A method is disclosed comprising: disconnecting a source of combustible gas from a gas
vent or combustion device at a hydrocarbon production well or processing facility; and connecting the source
of combustible gas to produce clectricity to operate a blockchain mining device.

[0007] A method is disclosed comprising using a source of combustible gas, which is produced from
a remote oil or gas well, to produce clectricity to operate a blockchain mining device.

[0008] A method is disclosed of reducing vented or flared natural gas at upstream oil and gas
facilities, the method consists of operating a natural gas aspirated prime mover fueled directly by the vented
or flared gas source; the prime mover runs a generator to generate power, the generator powers a portable
blockchain mine.

[0009] An upstream oil and gas blockchain mining apparatus is disclosed comprising a well, excess
gas is captured off the casing of the well to run a natural gas engine, the engine runs both a hydraulic pump
and a generator, the generator powers a portable blockchain mine, where the mining load is sized at the low
end of the variable availability of gas; excess gas above the amount required to fuel the load is vented, where

the mining load is sized at the low end of the variable availability of gas; the prime mover varies its torque
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based on the availability of the gas so as to minimize excess vented gas, excess power above the amount
necessary to run the mining load is dissipated in a load bank, where the mining load is sized at the high end of
the variable availability of gas; and make-up gas is taken from propane tanks on site or from line gas.

[0010] An upstream oil and gas blockchain mining apparatus is disclosed comprising a well, excess
gas is captured off the casing of the well to run a prime mover such as an engine, turbine or boiler, the prime
mover runs a generator, the generator powers a portable blockchain mine, where the mining load is sized at
the low end of the variable availability of gas; excess gas above the amount required to fucl the load is
vented, where the mining load is sized at the low end of the variable availability of gas; the prime mover
varies its torque based on the availability of the gas so as to minimize excess vented gas, excess power above
the amount necessary to run the mining load is dissipated in a load bank, where the mining load is sized at the
high end of the variable availability of gas; make-up gas is taken from propane tanks on site or from line gas.
[0011] An upstream oil and gas blockchain mining apparatus is disclosed comprising a multi-well
pad or group of satellite wells that produce into an oil treating facility, gas is captured off of the casing of the
wells or off of oil and gas separating vessels such as tanks at the treating facility via vapor recovery units or
compressors, the gas is used to run a prime mover such as an engine or turbine, the prime mover runs a
generator which powers a portable blockchain mine.

[0012] An upstream oil and gas blockchain mining apparatus is disclosed comprising an oil and gas
treating facility consists of a flare, incinerator, combustor or burner; excess gas is taken off the inlet line of
the flare and redirected to a prime mover such as a natural gas engine, turbine or boiler, the prime mover runs
a generator which powers a portable blockchain mining device.

[0013] A portable blockchain mining apparatus is disclosed comprising an enclosure containing the
blockchain mining equipment, the enclosure having a ventilation mechanism, to dissipate the heat produced
by the mining processors, for example one or more of an air supply fan, an exhaust fan, louvers, and others,
the enclosure having a satellite, radio or cellular antenna to provide a connection to the internet, the enclosure
containing network equipment such as a modem and network switch, the enclosure designed to be portable
such as trailer mounted, the enclosure being insulated from the elements, the enclosure containing a natural
gas aspirated engine and a generator to power the mining equipment, and the engine may comprise a turbine,
where the enclosure is an intermodal shipping container, where the enclosure has a chiller or air cooling
means fitted to it, the enclosure having a back-up heating means, such as a space heater, to be used to pre-
heat the enclosure in case of shut down in cold weather.

[0014] In various embodiments, there may be included any one or more of the following features:

The oil production, storage, or processing facility comprises a remote oil well. The oil production, storage, or
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processing facility comprise an oil storage or processing unit. The system is isolated from a sales gas line and
an external electrical power grid. The source of combustible gas comprises the remote oil well; and the
remote oil well is connected to produce a continuous flow of combustible gas to power the generator. A
combustion engine is connected to the source of combustible gas and connected to drive the generator. The
combustion engine is a prime mover that is connected to produce oil from the remote oil well. The
combustion engine is a first combustion engine, and further comprising a second combustion engine that is a
prime mover that is connected to produce oil from the remote oil well. The source of combustible gas
comprises an oil storage or processing unit with a gas outlet connected to supply combustible gas to operate
the generator; and the oil storage or processing unit is connected to receive oil produced from a remote oil
well. The generator and blockchain mining device are located adjacent to the oil production, storage, or
processing facility, for example adjacent to the remote oil well. The remote oil well comprises a plurality of
remote oil wells, and one or both of the following conditions are satisfied: the plurality of remote oil wells are
located on a multi-well pad; or the plurality of remote oil wells include a satellite well. The blockchain
mining device has a network interface and a mining processor; the network interface is connected to receive
and transmit data through the internet to a network that stores or has access to a blockchain database; and the
mining processor is connected to the network interface and adapted to mine transactions into blocks
associated with the blockchain database and to communicate with the blockchain database. The network is a
peer to peer network; the blockchain database is a distributed database stored on plural nodes in the peer to
peer network; and the blockchain database stores transactional information for a digital currency. A controller
is connected to modulate a power load level exerted by the blockchain mining device on the generator, by
increasing or decreasing the mining activity of the mining processor. The mining processor comprises a
plurality of mining processors; and the controller is connected to modulate the maximum power load level by
increasing or decreasing a maximum number of mining processors that are engaged in mining. The source of
combustible gas comprises the remote oil well, which is connected to produce a continuous flow of
combustible gas to operate the generator. The controller is connected to modulate the power load level in
response to variations in a production rate of combustible gas from the remote oil well. A production rate of
combustible gas from the remote oil well varies between a daily minimum production rate and a daily
maximum production rate; and while the production rate is above the daily minimum production rate, the
controller is set to limit the power load level to at or below a power level producible by the generator when
the production rate is at the daily minimum production rate. The controller is set to divert to a load bank
excess clectricity produced by the generator. A production rate of combustible gas from the remote oil well
varies between a daily minimum production rate and a daily maximum production rate; the controller is set to

limit the power load level to above a power level producible by the generator when the production rate is at
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the daily minimum production rate; and a backup source, of fuel or electricity, is connected make up a
shortfall in fuel or clectricity, respectively, required to supply the blockchain mining device with the power
load level. A controller is connected to operate a ventilation, heating and cooling system to maintain the
blockchain mining device within a predetermined operating range of temperature. The blockchain mining
device is mounted on a skid or trailer. The skid or trailer comprises a generator driven by an engine, which is
connected to the source of combustible gas. The engine comprises a turbine. The generator and engine may
be mounted integral to the skid, trailer, or blockchain mining device. The blockchain mining device
comprises an intermodal transport container. Prior to using the source of combustible gas: disconnecting the
source of combustible gas from a combustible gas disposal device at the hydrocarbon production well,
storage, or processing facility; and connecting the source of combustible gas to operate the blockchain mining
device. Connecting the source of combustible gas to operate the blockchain mining device; and diverting gas
from a combustible gas disposal or storage device to operate the blockchain mining device. The combustible
gas disposal or storage device comprises one or more of a flare, a vent to the atmosphere, an incinerator, or a
burner. The hydrocarbon production well, storage, or processing facility comprises an oil or gas well that is
isolated from a sales gas line and an external electrical power grid. The source of combustible gas is a remote
oil or gas well, and further comprising producing a continuous flow of combustible gas to power a generator
connected to operate the blockchain mining device. Producing further comprises supplying combustible gas
to a combustion engine that is connected to drive the generator. The source of combustible gas is a remote oil
well, and further comprising using the combustion engine as a prime mover to produce oil from the remote
oil well. Prior to using the source of combustible gas, the combustion engine is under loaded as the prime
mover, and further comprising connecting the generator to a power takeoff connected to the combustion
engine. The combustion engine is a first combustion engine, and further comprising: prior to supplying
combustible gas to the first combustion engine, connecting the first combustion engine to receive combustible
gas from the remote oil well; and using a second combustion engine as a prime mover to produce oil from the
remote oil well. Operating the blockchain mining device to: mine transactions with the blockchain mining
device, for example by mining the most recent block on the blockchain with the blockchain mining device,;
and communicate wirelessly through the internet to communicate with a blockchain database. Modulating,
using a controller, a power load level exerted by the blockchain mining device on the generator, by increasing
or decreasing the mining activity of the blockchain mining device, for example the mining activity of plural
mining processors contained within the blockchain mining device. The blockchain mining device comprises a
plurality of mining processors; and modulating comprises modulating the power load level by increasing or
decreasing a maximum number of mining processors that are engaged in mining. Modulating comprises

modulating the power load level in response to variations in a production rate of combustible gas from the
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remote oil or gas well. A production rate of combustible gas from the remote oil or gas well varies between a
daily minimum production rate and a daily maximum production rate; and modulating compriscs limiting,
while the production rate is above the daily minimum production rate, the power load level to at or below a
power level producible by the generator when the production rate is at the daily minimum production rate.
One or more of: diverting to a load bank excess clectricity produced by the generator; or diverting, to a
combustible gas disposal or storage device, excess combustible gas supplied to operate the generator. A
production rate of combustible gas from the remote oil or gas well varies between a daily minimum
production rate and a daily maximum production rate; and modulating comprises limiting the power load
level to above a power level produced by the generator when the production rate is at the daily minimum
production rate; and supplying from a backup fuel or electricity source a shortfall in fuel or electricity,
respectively, required to supply the blockchain mining device with the power load level. The power load
level is limited to above a power level produced by the generator when the production rate is at the daily
maximum production rate. The blockchain mining device may be replaced by a suitable mining device or
data center. The prime mover is connected to drive a pump jack or a rotating drive head mounted to the
remote oil well. The power unit comprises a generator driven by a power take off from the prime mover. A
compressor is connected to pressurize natural gas supplied from the source of natural gas to the power unit.
The source of combustible gas comprises raw natural gas. The remote oil well comprises a plurality of
remote oil wells. The network interfaces comprises one or more of a satellite, cellular, or radio antenna,
connected to a modem. Successfully mining a block by a mining processor provides a reward of the digital
currency, and the reward is assigned to a digital wallet or address stored on a computer readable medium.
Prior to using the source of combustible gas, disconnecting the source of combustible gas from a gas vent or
combustion device; and connecting the source of combustible gas to operate the blockchain mining device.
The source of vented or flared natural gas is derived from combustible vapors produced as a result of oil
treating or processing, such as an oil storage tank, separating vessel, or a free water knockout. The source of
vented or flared natural gas is sourced from the inlet line of a flare, incinerator, combustor or burner.
Retrofitting an existing natural gas engine running a hydraulic pump to also run a generator, the generator
powering a portable blockchain mine. Adding secondary prime movers such as natural gas internal
combustion engines, turbines or boilers to run associated generators, the generators powering a portable
blockchain mine. The mining load is sized at the low end of a variable vented or flared gas supply such that
back-up fuel requirement usage is minimized, the excess gas over and about the amount required to fuel the
mining load is vented or flared (combusted). The mining load is sized at the low end of a variable vented or
flared gas supply such that back-up fuel requirement usage is minimized, the engine is controlled to throttle

up or down based on the availability of excess gas so as to produce more torque, the additional torque
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generates excess power above that required to run the mining load, the excess power is directed to a load
bank and dissipated as heat, and thus venting is minimized. The clectrical load (of the mining hardware) is
sized at the high end of a fluctuating excess or stranded gas supply such that venting or flaring is minimized
or eliminated, where shortages in gas supply are made up from available back-up fuel such as propane or line
gas. Changing the blockchain mine ¢lectrical load over time in response to changes in the excess or stranded
gas volume availability. The mining load can be changed through the addition or removal of mining
processors. Minimizing the vented or flared gas volumes by changing the mining hardware load in reaction
to observed changes in average natural gas source rates over time. Minimizing the consumed back up fuel
volumes by changing the mining hardware load in reaction to observed changes in average natural gas source
rates over time.

[0015] These and other aspects of the device and method are set out in the claims, which are

incorporated here by reference.

BRIEF DESCRIPTION OF THE FIGURES

[0016] Embodiments will now be described with reference to the figures, in which like reference
characters denote like elements, by way of example, and in which:

[0017] Fig. 1 is a schematic illustrating a system for powering a blockchain mine at a remote oil well
using a generator retrofitted to a prime mover, which operates a drivehead to pump oil up from the reservoir.
[0018] Fig. 2 is a schematic illustrating another embodiment of a system for powering a blockchain
mine at a remote oil well, with a prime mover (engine) operating the drivehead, and another engine and
generator connected to the remote well for powering the blockchain mine independent of the prime mover
that operates the drive head.

[0019] Fig. 3 is a schematic illustrating another embodiment of a system for powering a blockchain
mine, in which a generator and engine are connected to be powered by combustible gas taken off of an oil
storage unit to power the blockchain main.

[0020] Fig. 4 is a schematic depicting a blockchain mining device with a plurality of mining
processors and associated control and network equipment housed within a portable enclosure.

[0021] Fig. 5A is a graph that illustrates short-term changes in available natural gas produced over
time by an oil production, storage, or processing facility.

[0022] Fig. 5B is a graph that illustrates long-term changes in available natural gas produced over

time by an oil production, storage, or processing facility.
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[0023] Fig. 6 is a perspective view of an intermodal shipping container housing blockchain mining
equipment for use at a remote oil or gas production, storage, or processing facility.

[0024] Figs. 6A, 6B, and 6C are diagrams that illustrate a) a peer-to-peer network, b) a layout of
hardware forming a single node in the peer-to-peer network, and ¢) a conceptual illustration of a blockchain

database stored on an individual node, respectively.

DETAILED DESCRIPTION

[0025] Immaterial modifications may be made to the embodiments described here without departing
from what is covered by the claims.

[0026] Natural gas is a naturally occurring combustible gas, often in the form of a mixture of
hydrocarbon gases that is highly compressible and expansible. Methane (CH.,) is the chief constituent of most
natural gas (constituting as much as 85% of some natural gases), with lesser amounts of ethane, propane,
butanc, and pentane. Impuritics may also be present in large proportions, including carbon dioxide (COy),
helium, nitrogen, and hydrogen sulfide (H2S).

[0027] Natural gas may be produced from various sources. Natural gas may naturally separate from
the oil stream as it is produced up the well and may be captured off the casing side of the well, the casing side
referring to the annular space between the production tubing and the well bore or well casing if present.
‘When natural gas is produced from an underground reservoir, it may be saturated with water vapor and may
contain heavy hydrocarbon compounds as well as nonhydrocarbon impuritics. Natural gas produced from
shale reservoirs is known as shale gas. The composition of the gas stream is a function of the thermal
maturity of the rock. Thermally immature rocks will contain heavier hydrocarbon components and may
contain liquid components. Overmature reservoirs may contain appreciable quantitics of CO-. Natural gas
may also be liberated out of solution from the oil as it is treated, such as in a tank on the well site or as it is
undergoes further refinement at a downstream facility. In upstream production of oil and gas, natural gas may
be produced as the primary product, for example from a gas well, or as a by-product of oil production, for
example from an oil well.

[0028] Natural gas produced as a by-product of oil production may be used in various ways. The oil
well operator may attempt to capture the gas and consume it, for example as on-site fuel for equipment or for
instrumentation pressure. If there is an excess of natural gas that cannot be used on site, it may be desirable to
sell the excess by tying the source into a pipeline network with a sales line to sell to a customer connected to

the pipeline network. If the amount of gas is significant, it can be compressed or liquefied into storage vessels
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to be sold to market. If there is no pipeline network but there is a power grid, the operator may have the
option to use the gas to generate electricity to sell to the power grid owner.

[0029] Raw natural gas may require processing before it can be sold via a sales gas line. In long
distance transmission of sales gas by pipeline, the pressure is usually less than 1,000 pounds per square inch
gage (PSIG). It is important that no liquids form in the line because of condensation of either hydrocarbons or
water. Hydrocarbon liquids reduce the pipeline efficiency and might hold up in the line to form liquid slugs,
which might damage downstream compression equipment. Condensed water can do the same damage.
Additionally, water may form solid complexes (hydrates), which accumulate and block the line. Further, it
may be economical to extract liquefiable hydrocarbon components, which would have a higher market value
on extraction as compared with their heating value if left in the gas.

[0030] The end user of natural gas needs to be assured of two conditions before committing to the
use of gas in a home or factory: the gas must be of consistent quality, meeting sales gas specifications, and
the supply of gas must be available at all times at the contracted rate. Gas treating facilities, therefore, must
be designed to convert a particular raw gas mixture into a sales gas that meets the sales-gas specifications,
and such facilities must operate without interruption. Typical processing steps include inlet separation,
compression, gas sweetening, sulfur recovery or acid gas disposal, dehydration, hydrocarbon dewpoint
control, fractionation and liquefied petroleum gas (LPG) recovery, and condensate stabilization. Sales gas
specifications may vary by jurisdiction, although Table 1 below illustrates a typical specification. A sales gas
line may be a pipeline of more than ten km of length, in some cases more than fifty, a hundred, or two
hundred, kilometers in length, and connecting between an oil and gas site and travelling to an end user, a
processing site, or a distribution site.

[0031] Table 1: Typical Sales Gas Specification

Component Sales Gas Specification

(maximum limits)

H2S (ppm) 10-16
02 (mol. %) 0.0
CO2 (mol. %) 2-3

Moisture (mg/L and Ib/mmscf) | 0.1-.16 (4-10)

[0032] A source of natural gas may be located at a remote oil and gas site, for example one that is
lacking in accessible infrastructure such as an external pipeline network (sales line) or external power grid to
sell into. In many locations it may not be economically feasible to build the infrastructure required to take the

produced gas, or resultant electricity generated by combustion of the gas, to market, for example due to
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significant capital expense required or when the volume of gas is insufficient to pay out the investment. In
such cases, the operator is forced to do something with the excess or stranded gas and is left with few options.
Such options currently include venting the gas to atmosphere un-combusted, combusting the gas on site via
flare, incinerator, or combustor, or worst case scenario ceasing production of the gas source, for example
shutting in the oil well.

[0033] Venting excess gas to atmosphere is the most cost effective option for the operator but may
have the most negative impact on the environment, as excess natural gas is regarded as 25-35 times worse
than CO: as a greenhouse gas on a 100 year global warming potential timescale. Currently, venting gas to
atmosphere is a common occurrence in oil production all over the world, as few jurisdictions restrict this
practice.

[0034] Combustion disposal options, while more environmentally friendly than venting, represent a
significant capital expense and do not provide utility for the operator. Combustion options include, but are
not limited to, flaring and incineration. Combustion disposal methods produce waste heat and essentially
represent waste of the potential energy of the gas. Such options may represent a capital liability to the
operator, as such do not generate any revenue. Both combustion and venting can pose health concerns to
nearby residents and are typically considered a nuisance.

[0035] Selling excess gas to a pipeline, i.e. a sales gas line, or using the gas to generate electricity to
sell to an external power grid may be ideal options, but such options may require a significant capital expense
when there is no infrastructure nearby. To pay off the capital expense, the volume of excess gas must be
significant and the supply must also be guaranteed for the payout period. This is often not the case in many
upstream oil production activities, as gas volumes associated with oil production can quickly diminish. Many
remote oil and gas sites are located in unpopulated areas that are hundreds of kilometers outside of the nearest
town, and of which no viable sales option is economically feasible.

[0036] An external power grid may be an electrical power transmission system comprising overhead
or underground wiring, often supplying electricity in polyphase form, and spanning an electrical substation to
an oil and gas site. Long-distance electricity transmission is typically carried with high voltage conductors.
Transmission lines traverse large regions and require numerous support towers, often spanning hundreds of
kilometers from generation to distribution and end use. Substations transform power from transmission
voltages to distribution voltages, typically ranging from 2400 volts to 37,500 volts.

[0037] Referring to Figs. 1-3, a system 10 is illustrated comprising a source of combustible gas, for
example natural gas or another hydrocarbon gas, produced from a hydrocarbon production, storage, or

processing facility, in this case a remote oil well 14, a power unit such as a generator 28, and a blockchain
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mining device 12. The generator 28 is connected to produce electricity from the source of natural gas. The
data mining or blockchain mining device 12 is connected to the generator 28, for example connected to
receive electricity from or be powered by the generator 28. Referring to Fig. 2, an oil well 14 may include a
suitable production tree 110, which may include a drivehead 16, a stuffing box 114, a flow tee 117, and a
casinghead 15, all mounted on a wellhead 116.

[0038] Referring to Figs. 1-3, the remote oil or gas well 14 may be isolated from one or more of a
sales gas line or external power grid. Isolated may refer to the fact the no sales gas line or external power
grid, as the case may be, is located within a distance that would be economically feasible to connect into, for
example such infrastructure may be more than five, ten, fifty, or a hundred kilometers away. Oil and gas
production, storage, and processing assets are often distributed across remote locations. For example, well-
sites can be remote and isolated from conventional communications equipment making the retrieval of well-
site data difficult and unreliable. Some locations can be so remote, that periodic on-site visits are required to
manually or semi-manually retrieve data. Some locations are only accessible via off-road vehicles or
helicopter.

[0039] Referring to Figs. 1-2, the combustible gas used in the systems and methods in this document
may be natural gas, such as raw natural gas and/or casing gas. Casing gas, also known as casinghead gas, is
gas produced as a byproduct from a producing oil well 14. Referring to Fig. 1, casing gas is taken from the
well 14 through the casinghead 15 at the top of the well 14. The casinghead 15 is in fluid communication
with the annulus defined between the production tubing and the well bore or well casing lining the well bore.
The casinghecad may feed raw natural gas via supply line 41 to a gas tree 22, which may distribute the gas to
the various pieces of equipment on site that may use or dispense of the gas. Raw gas may be a gas directly
produced from the well, or otherwise unprocessed. Raw gas may contain natural gas liquids (condensate,
natural gasoline, and liquefied petroleum gas), water, and some other impurities such as nitrogen, carbon
dioxide, hydrogen sulfide and helium.

[0040] Referring to Figs. 1-3, the generator 28 and blockchain mining device 12 may be positioned
at a suitable location relative to the hydrocarbon well, storage site, or processing facility, such as remote oil
well 14. The generator 28 and blockchain mining device 12 may be located adjacent to the remote oil well 14,
for example within one hundred meters. The generator 28 and blockchain mining device 12 may be located
further distances away, for example within one kilometer of the remote oil well 14. Relatively longer
distances may permit the device 12 to be powered by combustion of gas from plural wells 14 as described

below.
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[0041] Referring to Figs. 1-2, as above, system 10 may be located at a remote oil well. In the
examples shown, the source of combustible gas comprises the remote oil well, 14. As the source of gas the
remote oil well 14 may be connected to produce a continuous flow of combustible gas to power the generator
28, for example by supply of combustible gas to a combustion engine 24 that is connected to drive the
generator 28.

[0042] Referring to Fig. 1, at a remote oil well site an internal combustion engine 24, such as a
motor, may be set up to operate as, or to drive, a prime mover, such as a pump jack or rotating drivehead 16,
which is connected to produce oil from the remote oil well 14. A prime mover in this document refers to any
machine that converts energy from a source energy into mechanical energy, as a motive power source
providing energy to move the components that pump oil from the well 14. A pumpjack converts the rotary
motion of a driveshaft of the engine 24 to a vertical reciprocating motion of a walking beam to raise and
lower the pump shaft (polished rod) to operate a downhole pump positioned at the base of production tubing
in the well. A rotating drivehead 16 is a top side motor that rotates the polished rod to operate a downhole
moineau or progressing cavity pump, which in turn drives oil up the production tubing to surface. Driveheads
and pumpjacks are examples of artificial lift systems, other examples of which include bottom hole motors. A
rotating drivehead may incorporate a hydraulic motor that is driven by a hydraulic pump 26, which is driven
by the prime mover or engine 24, for example via supply and return hydraulic lines 18 and 20. At many
remote oil wells 12 the prime mover or engine 24 is connected to receive as fuel natural gas from the source
of combustible gas, in this case well 14, for example via gas tree 22 and supply line 54.

[0043] Referring to Fig. 1, the prime mover engine 24 may be connected to drive the generator 28.
In one case the generator 28 is connected, in some cases retrofitted, to a power takeoff on the engine 24, such
as a drive shaft. In some cases the drive shaft also operates the hydraulic pump 26, or drives the gearbox of a
pumpjack. The remote oil well 14 may produce natural gas as a by-product off an annulus of the well 14 or
other space between adjacent sections of piping, tubing, and / or casing positioned within the well 14. The
generator 28 may be any device that converts mechanical energy to electrical energy, such mechanical energy
being converted from energy of combustion of the combustible gas. The engine 24 may be a natural aspirated
internal combustion engine. The combination of the generator 28 and the engine 24 may be referred to as a
genset or engine-generator. The generator 28 may be an alternator, a gas turbine generator, a boiler coupled
with a steam-powered generator, or other suitable devices.

[0044] Referring to Fig. 1, the generator 28 may be used to leverage excess energy available when
the prime mover engine 24 is under loaded. For example, an engine 24 may be rated at 60 or higher

horsepower, but may actually only require 20-30 horsepower to pump the well 14. In such a case the well 14
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is a good candidate for retrofitting a generator 28 to leverage the excess power capacity of the engine 24. The
generator 28 may thus be connected, for example through a power takeoff, to the combustion engine 24. In
other cases the generator 28 may be connected to a mechanical energy source elsewhere in the existing power
train, for example to the gearbox or crank assembly of a pump jack, or to a hydraulic motor connected to the
pump 26. In other cases, the well site may have an existing generator 28 in place, for example already
connected to be driven by the engine 24, and in such a case the mining device 12 may be connected to such
generator 28 to receive power for operations.

[0045] Referring to Fig. 2, the mining device 12 may be powered by a generator 28 that is
retrofitted, or already present, at a well site independent of the prime mover engine 24. One or more such
components may be housed in an enclosure such as an engine building 50. In the example shown during
operation the generator 28 is connected to be driven by an engine 56, referred to as a first engine, while a
second engine 24 is present to act as the prime mover to pump the well 14. Prior to using the combustible gas
to power the mining device 12, a user may connect the generator 28 to an existing engine 56, or may connect
a gen-sect comprising engine 56 and generator 28 to the gas supply, such as through lines 43 connected to a
gas tree 22 on site. The engine 56 and generator 28, or just the gencrator 28, may be supplied as part of the
mining device 12 in some cases, for example as a skid or trailer-mounted unit, in order to provide a turnkey
or plug-and-play system that may be transported to the well 14, hooked up to the gas supply or tree 22, and
operated.

[0046] Referring to Fig. 3, the mining device 12 may be powered by gas from a plurality of sources,
such as a plurality of remote oil wells 14A-D. The plurality of remote oil wells 14A-D may be located on a
multi-well pad 118, for example a plurality of horizontal wells that penetrate the same hydrocarbon reservoir.
The plurality of remote oil wells 14A-D may include one or more satellite wells. A satellite well includes a
well that is separate from a main group of wells or another well, but whose production is directed to a
common processing facility. A satellite well may include a well that penetrates the same hydrocarbon
reservoir as other wells in the plurality of wells. Each of the plurality of remote oil wells 14A-D may have
respective casinghead gas lines 60 and oil or emulsion lines 58, which in the examples shown are bussed or
grouped together, though such grouping is not necessary and in some cases independent lines may be used for
cach well or a group of one or more wells. The gas supply line or lines 60 may feed an engine 56 that drives a
generator 28 that powers a mining device 12.

[0047] Referring to Fig. 3, the source of combustible gas may be an oil storage or processing unit,
for example a production storage tank or tanks 34A-B. The tanks 34 may store emulsion, for example a

mixture of oil and water, which may be supplied via one or more emulsion or oil lines 58 from wells 14A-D.
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The source of natural gas may comprise oil storage production tank 34 connected to receive oil produced
from the remote oil well 14. Oil storage production tank 34 may store, and in some cases scparate, emulsion
38, which may release vapor such as combustible gas 36 over time. A gas outlet, such as a vapor recovery
unit 66, may be connected to supply natural gas from the oil storage production tank 34 to the engine 56. A
compressor 62 or other suitable device may be used to pressurize the gas supplied to engine 56. The engine
56 and generator 28 may form a standalone unit or may be connected for other functions on the site, such as
to pump a well or power communications or electrical equipment. Pressurized natural gas from compressor
62 may be used to fuel lease equipment 64, such as control equipment, communications equipment,
surveillance equipment, heaters, or other components. Excess or unused gas may be directed to a gas disposal
or storage device such as an atmospheric vent or combustion device, in this case a flare 68. Gas may be
diverted from flare 68 to engine 56 via an excess gas line 70.

[0048] Referring to Fig. 3, in some cases a method of installing the system 10 on site includes
reducing the amount of combustible gas that is wasted on site. For example, the method of install may
include disconnecting the source of combustible gas, in this case from tanks 34 and/or line 60, from an
atmospheric vent or combustion device, in this case flare 68, or to atmosphere via a vent 52 (Fig. 1). The
source of combustible gas may be initially connected to operate the blockchain mining device 12. Once
disconnected, the atmospheric vent or combustion device may be unused in the future, or may be used only in
certain circumstances. In some cases combustible gas is diverted at least partially from the atmospheric vent
or combustion device to operate the blockchain mining device 12, so that relatively less gas is wasted during
operation. In such cases the flare 68 may remain connected to the source of gas, for example to receive a
lesser feed of gas than prior to the installation of mining device 12, and in other cases to receive diverted
excess gas in certain circumstances for example as described further elsewhere in this document. An
atmospheric vent or combustion device is an example of a gas disposal device, and includes a flare, a vent to
the atmosphere, an incinerator, a burner, and other suitable devices.

[0049] A blockchain is a form of database, which may be saved as a distributed ledger in a network
of nodes that maintains a continuously-growing list of records called blocks. Each block contains a timestamp
and a link to a previous block. The data in a block cannot be altered retrospectively without significant
computational effort and majority consensus of the network. The first blockchain was conceptualised by
Satoshi Nakamoto in 2008 and implemented the following year as a core component of the digital currency,
BITCOIN (TM), where it serves as the public ledger for all transactions. Through the use of a peer-to-peer
network and a distributed timestamping server, a blockchain database is managed autonomously. The

administration of BITCOIN (TM) currency is currently the primary use for blockchain technology, but there
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are other use cases for blockchain technology to maintain accurate, tamper-proof databases. Examples
include maintaining records of land titles and historical events. While the potential in blockchain technology
is vast, BITCOIN (TM) remains the most widely used today.

[0050] By design blockchains are inherently resistant to modification of the data — once recorded,
the data in a block cannot be altered retroactively without network consensus. Blockchains are an open,
distributed ledger that can record transactions between two parties efficiently and in a verifiable and
permanent way. The ledger itself can also be programmed to trigger transactions automatically. Blockchains
are secure by design and an example of a distributed computing system with high byzantine fault tolerance.
Decentralised consensus can therefore be achieved with a blockchain. This makes blockchains suitable for the
recording of events, medical records, and other records management activities, identity management,
transaction processing and proving provenance. This offers the potential of mass disintermediation and vast
repercussions for how global trade is conducted.

[0051] A blockchain facilitates secure online transactions. A blockchain is a decentralized digital
ledger that records transactions on thousands of computers globally in such a way that the registered
transactions cannot be altered retrospectively. This allows the participants to verify and audit transactions in
an inexpensive manner. Transactions are authenticated by mass collaboration powered by collective self-
interests. The result is a robust workflow where participants' uncertainty regarding data security is marginal.
The use of a blockchain removes the characteristic of infinite reproducibility from a digital asset. It confirms
that each unit of digital cash was spent only once, solving the long-standing problem of double spending.
Blockchains have been described as a value-exchange protocol. This exchange of value can be completed
more quickly, more safely and more cheaply with a blockchain. A blockchain can assign title rights because it
provides a record that compels offer and acceptance. From the technical point of view a blockchain is a
hashchain inside another hashchain.

[0052] A blockchain database may comprise two kinds of records: transactions and blocks. Blocks
may hold batches of valid transactions that are hashed and encoded into a Merkle tree. Each block may
include the hash of the prior block in the blockchain, linking the two. Variants of this format were used
previously, for example in Git, and may not by itself be sufficient to qualify as a blockchain. The linked
blocks form a chain. This iterative process confirms the integrity of the previous block, all the way back to
the original genesis block. Some blockchains create a new block as frequently as every five seconds. As
blockchains age they are said to grow in height. Blocks are structured by division into layers.

[0053] Sometimes separate blocks may be validated concurrently, creating a temporary fork. In

addition to a secure hash based history, each blockchain has a specified algorithm for scoring different
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versions of the history so that one with a higher value can be sclected over others. Blocks that are not selected
for inclusion in the chain are called orphan blocks. Peers supporting the database don't have exactly the same
version of the history at all times, rather they keep the highest scoring version of the database that they
currently know of. Whenever a peer receives a higher scoring version (usually the old version with a single
new block added) they extend or overwrite their own database and retransmit the improvement to their peers.
There is never an absolute guarantee that any particular entry will remain in the best version of the history
forever, but because blockchains are typically built to add the score of new blocks onto old blocks and there
are incentives to only work on extending with new blocks rather than overwriting old blocks, the probability
of an entry becoming superseded gocs down exponentially as more blocks are built on top of it, eventually
becoming very low. For example, in a blockchain using the proof-of-work system, the chain with the most
cumulative proof-of-work is always considered the valid one by the network. In practice there are a number
of methods that can demonstrate a sufficient level of computation. Within a blockchain the computation is
carried out redundantly rather than in the traditional segregated and parallel manner.

[0054] Maintaining a blockchain database is referred to as mining, which refers to the distributed
computational review process performed on each block of data in a block-chain. This allows for achievement
of consensus in an environment where neither party knows or trusts each other. Those engaged in BITCOIN
(TM) mining are rewarded for their effort with newly created BITCOIN (TM)s and transaction fees, which
may be transferred to a digital wallet of a user upon completion of a designated task. BITCOIN (TM) miners
may be located anywhere globally and may be operated by anyone. The mining hardware is tied to the
blockchain network via an internet connection. Thus, little infrastructure is needed to operate and contribute
to the system. All that is required to become a BITCOIN (TM) miner is the appropriate computer hardware,
an internet connection and low cost clectricity. The cheaper the electricity the more reward the miner will
receive relative to competition, other miners.

[0055] Mining is the process of adding transaction records to BITCOIN (TM)'s public ledger of past
transactions. This ledger of past transactions is called the blockchain as it is a chain of blocks. The blockchain
serves to confirm transactions to the rest of the network as having taken place. BITCOIN (TM) nodes use the
blockchain to distinguish legitimate BITCOIN (TM) transactions from attempts to re-spend coins that have
already been spent elsewhere. Mining may be intentionally designed to be resource-intensive and difficult so
that the number of blocks found each day by miners remains steady. Individual blocks may be required to
contain a proof-of-work to be considered valid. This proof-of-work is verified by other BITCOIN (TM)
nodes cach time they receive a block. BITCOIN (TM) uses the hashcash proof-of-work function.
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[0056] One purpose of mining is to allow BITCOIN (TM) nodes to reach a secure, tamper-resistant
consensus. Mining may also be the mechanism used to introduce BITCOIN (TM)s into the system: Miners
are paid any transaction fees as well as a subsidy of newly created coins. This both serves the purpose of
disseminating new coins in a decentralized manner as well as motivating people to provide security for the
system. BITCOIN (TM) mining is so called because it resembles the mining of other commodities: it requires
exertion and it slowly makes new currency available at a rate that resembles the rate at which commodities
like gold are mined from the ground.

[0057] Mining requires computational effort in the form of CPU cycles (CPU = central processing
unit or central processor) to run a cryptographic hashing algorithm associated with the particular blockchain
protocol. For a given mining processor, one can modify the computational effort through changing the core
voltage or the clock rate of the processor. Doing so may result in more or less power consumed by the mining
processor, and in some embodiments within this document such changes are described as changing the
mining activity, or hashrate.

[0058] As the total network computational effort (or hashrate) increases on a blockchain over time,
the probability for an individual miner to find a block and receive a reward diminishes. Today the BITCOIN
(TM) network is so large that most individuals engaged in mining BITCOIN (TM) typically mine in pools
using protocols such as the Stratum Mining Protocol. This allows individual miners to increase their reward
frequency as a trade-off for splitting the block reward with the rest of the pool. Miners who are pool mining
do not need the associated equipment needed to run a mining node as they only need compute and submit
proof-of-work shares issued by the mining pool.

[0059] Since the energy cost of running blockchain mining equipment is its primary operating cost,
a trend towards mining on low-cost hydroelectric power has become prevalent. This trend has promoted the
centralization of blockchain miners in specific countries with abundant hydroelectric power, as miners who
do not have access to cheap hydroelectricity cannot mine profitably because they are competing with the
miners who do have access. BITCOIN (TM) mining centralization has been occurring in China where there is
abundant low cost hydroelectric power. Centralization in blockchain mining is undesirable because the
premise behind the blockchain innovation is not to have to trust a third party and to have inherent confidence
and security through a decentralized, distributed network. There exists a need to further decentralize
BITCOIN (TM) and other blockchain mining through a more decentralized source of low-cost power.
[0060] Referring to Fig. 6A, a blockchain network may be a peer to peer network 120 accessible via
the internet. The blockchain database may be stored as a distributed database 132 on plural nodes 122, for

example nodes 122A-F, in the peer to peer network 120. A protocol may be put in place to ensure that each
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copy of the database on cach node is updated in a reliable fashion when one copy is updated on one node.
Each copy of the blockchain database may store transactional information for a digital currency such as
BITCOIN (TM). Nodes 122A-F may be electronic devices 126, for example desktop computers, laptop
computers, tablet computers, cellular telephones, servers, or other suitable devices. Nodes 122A-F may
communicate with one another over wired or wireless communication paths 138, for example through the
internet. Each path 138 may be created through communication via switches, routers, modems, and other
network equipment. Network 120 may include any number of nodes, for example tens, hundreds, thousands,
millions, or more nodes. Nodes 122A-F may communicate to maintain a distributed global ledger of all
official transactions. One or more of the nodes 122A-F may store a copy of the global ledger, for example a
complete copy of the global ledger or a partial copy of the global ledger.

[0061] Referring to Fig. 6B, each node 122 may correspond to and be defined by a physical device
126, such as a computer. Device 126 may have one or more of storage and processing circuitry 128 and
mining circuitry 130 if the node operates as a miner. Storage and processing circuitry 128 may have storage
circuitry, for example hard disk drive storage, nonvolatile memory such as flash memory or other electrically-
programmable-read-only memory configured to form a solid state drive, or volatile memory such as static or
dynamic random-access-memory. Processing circuitry of storage and processing circuitry 128 may be used to
control the operation of device 126. Storage circuitry 128 may store one or more copies of a portion or the
entirety of the distributed database 132. Such processing circuitry may include suitable hardware components
such as microprocessors, microcontrollers, and digital signal processors, or dedicated processing circuits such
as application specific integrated circuits. Mining circuitry 130, for example an integrated circuit chip, may
be used to perform data mining operations, for example verifying cryptocurrency transactions. Network
communication hardware 131 may be used to communicate with other nodes and the network in general.
[0062] Referring to Figs. 6A-B, every transaction added to the global ledger via nodes 122 may be
verified by other the other nodes to help ensure validity of the ledger. Successfully mining a block may
provide a reward of the digital currency, wherein, the processor circuitry 128 or another processor may assign
the reward to a digital wallet or address stored on a computer readable medium.

[0063] Referring to Fig. 6C, storage and processing circuity 128, may maintain or store a blockchain
database 132. The blockchain database 132 may store data as a series of interconnected blocks 134, for
example blocks 134A-C. Each block 134 may have a respective header and contents and the header may
contain the previous block’s hash. Such information may be used in linking a new block, for example block
136, into the blockchain database 132. A new block 136 may be added to the chain as transactions are
verified and confirmed into the blockchain. The integrity of the blockchain may be verified by known
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methods, and the linking of each block to previous blocks acts to create a liable and traceable path of title to
anonymously but reliably verify a chain of title for a specific quantity of currency that has been the subject of
one or more transactions.

[0064] Referring to Fig. 4, each blockchain mining device 12 may be composed of suitable
components. The blockchain mining device 12 may have a network interface, such as network equipment 88,
and one or a plurality of mining processors 92 (92A-92E for example). The network interface may be
connected to receive and transmit data through the internet to a node on the network 120 (Fig. 6A), orto a
mining pool (not shown), that stores or has access to a blockchain database, which may be for a digital
currency. The mining processor or processors may be connected to the network interface and adapted to mine
new transactions into the blockchain database and to communicate with the blockchain database. Referring
to Fig. 4, the network interface or interfaces (network equipment 88) may have a configuration suitable for
receiving and transmitting data through the internet to the network. Referring to Fig. 6, a network interface
may comprise one or more communication device such as a network antenna 96A, a satellite antenna or dish
96B, a cellular antenna, or a radio antenna. The network equipment 88 may include or be connected to a
modem.

[0065] Referring to Fig. 6, system 10 may be mounted within a portable enclosure 98 suitable for
transporting blockchain mining device 12 between locations. The blockchain mining device 12 (Fig. 1) may
be skid or trailer-mounted. The blockchain mining device 12 may be located in a portable enclosure 98, for
example an intermodal transport container as shown. The portable enclosure 98 may have an access door 102
such as a man door, for example to permit entry and exit of a person such as equipment maintenance staff
into and out of the enclosure 98. Portable enclosure 98 may have an end gate 100 to permit entry and exit of
data mining equipment, for example mining processors 92, or power generating equipment such as engine 56
and generator 28, into and out of the enclosure 98. One or more network communications equipment 96, for
example network antenna 96A such as a cellular network antenna or radio network antenna and / or satellite
internet dish 96B may be mounted to the enclosure 98, for example to a top side 98A of the enclosure 98 or at
another suitable location. Enclosure 98 may have an air supply, such as a centrifugal fan 106, for example
driven by a motor 104, in order to cool and ventilate internal components to prevent system downtime or
damage from overheating. Enclosure 98 may have one or more exhaust fans 108 and / or louvers, for example
to facilitate air flow out of, or into, enclosure 98 for heat dissipation from enclosure 98. Enclosure 98 may
have an air supply, such as an air supply fan 106, and may have an air supply filter (not shown) and
conditioning equipment such as a dehumidifier (not shown) to provide a quality air supply for the enclosure

98.
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[0066] Referring to Fig. 6, an intermodal container is a relatively large rectangular box-shaped
standardized shipping container, designed and built for intermodal freight transport, meaning these containers
can be used across different modes of transport — from ship to rail to truck — without unloading and reloading
their cargo. Intermodal containers are primarily used to store and transport materials and products efficiently
and securely in the global containerized intermodal freight transport system, but smaller numbers are in
regional use as well. These containers are known under a number of names, such as simply container, cargo
or freight container, ISO container, shipping, sea or ocean container, container van or (Conex) box, or seacan.
Intermodal containers exist in many types and a number of standardized sizes, but ninety percent of the
global container fleet are so-called dry freight or general purpose containers, which are durable closed steel
boxes, mostly of either twenty or forty foot standard length. Common heights are 8 feet 6 inches and 9 feet 6
inches— the latter are known as High Cube or Hi-Cube containers. Intermodal containers often include
corrugated walls 101 for strength. Each corner of the container may include a twistlock fitting 103 for
securing the container to other containers and to various transportation devices such as a container trailer for
a road-based tractor unit. Reinforcing beams 105 may span the edges of the container, for example the
vertical columns that make up the four corners between sidewalls, and the horizontal beams that make up the
longitudinal and lateral side edges of the base of the container.

[0067] Referring to Fig. 4, an example layout is illustrated of the components that may make up a
mining device 12. The enclosure 98 may contain one or more of a meter 72, a splitter 74, a ventilation fan 76,
a chiller 78, a step-down transformer 80, a distribution panel 82, a contactor panel 84, a controller 86,
network equipment 88 such as a modem and a network switch, a thermistor or temperature sensor 90, and one
or more mining processors 92 such as processors 92A-E. The generator 28 provides power to the mining
device 12. In some cases, the power is metered via meter 72 so the user can know how much to pay the
owner of the gas, and then the power may be split up.

[0068] Referring to Fig. 4, the generator 28 may produce polyphaser power, such as three phase
power, which may be useful to run large loads such as the ventilation fan 76 and chiller 78. The power may
travel into a step-down transformer 80. A transformer 80 may or may not be required depending on what
voltage the generator makes. Transformer 80 may convert the input voltage to the required voltage to run the
rest of the equipment. The transformer or transformers 80 may also convert the three phase power to single
phase power. After the transformer the power may travel into a distribution panel 82. The panel 82 may feed
power into the rest of the equipment. A contactor panel 84 may be used to switch on and off various mining

processor circuits each connected to one or more mining processors 92. Different mining processor circuits
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may be designed for different voltages, as some mining processor power supplies run on 120V, and some run
on 208V.

[0069] Referring to Fig. 4, the network equipment 88 block may provide a source of internet
connection. A satellite / cellular / and/or radio antenna or other network communication equipment 96 may be
fitted on the mining device 12 and connected to a modem. The modem may feed a network switch that has
ethernet ports. Each mining processor controller may need one ethernet port. The network connection may
also feed a controller or controllers 86, which may be a programmable logic controller (PLC), which may be
accessed remotely. The controller 86 may be connected to at least a thermistor 90 (temperature sensor) within
the mining device 12, to allow the controller 86 to control the ventilation and chilling loads within the
enclosure 98. The controller 86 may control the contactor panel 84 switches to open and close circuits to add
or remove mining processors 92 from operation. Each mining processor 92 may have a varicty of
configurations, but generally may include at least a power supply, a controller board and mining circuitry,
such as an ASIC circuit. Various mining circuitry examples include CPU (central processing unit), GPU
(graphics processing unit), FPGA (Ficld-Programmable Gate Array), and ASIC (application specific
integrated circuit). The components of an ASIC mining processor include the hash boards (cach board has
numerous chips that is doing the hashing), a controller (to communicate with the network and optimize the
mining processors chip frequency and fans for cooling), and a power supply (typically converts AC input
power to DC power for the ASIC). Each mining processor 92 may be positioned on racks or shelving units.
[0070] Referring to Fig. 4, the blockchain mining device 12 may comprise a controller 86 connected
to operate one or more aspects of the blockchain mining device 12. The controller 86 may be connected to
operate a cooling system, for example having a ventilation fan 76 and a chiller 78, to maintain the mining
processor 92 within a predetermined operating range of temperature. For example, if the internal temperature
within the mining device 12 spikes above a predetermined maximum predetermined temperature, the air
ventilation system may initiate or ramp up, and if the temperature contains past a second, relatively higher
maximum predetermined temperature, the chilling unit may initiate or ramp up to achieve an air-conditioning
effect. Similarly, if the temperature drops below a minimum predetermined temperature, a heating system
(not shown) may initiate that may or may not leverage the air ventilation infrastructure to distribute heat.
Plural controllers may be incorporated, for example to carry out different tasks, for example one controller
for temperature control and another for mining processor control. The enclosure 98 may be structured to
insulate its contents from the elements. The enclosure 98 may have a back-up heating device such as a space

heater (not shown), for example to be used to heat the enclosure 98 in case of shut down in cold weather.
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[0071] Referring to Fig. 4, one or more controllers 86 may modulate operating power loading to
operate within the varying and gradually diminishing gas supply levels provided by a remote oil well or other
hydrocarbon production, storage, or processing facility. The controller 86 may be connected to modulate a
power load level used by the blockchain mining device 12, for example by increasing or decreasing the
mining activity, or hashrate, of the mining processor 92. The mining processor 92 may comprise a plurality of
processors, and the controller 86 may be connected to modulate the operating power loading level by
increasing or decreasing the number of mining processors 92 that are actively engaged in mining, such as
powering down one or more mining processors 92.

[0072] The controller 86 may be connected to modulate the power load level in response to
variations in a supply or production rate of natural gas from the source of natural gas, for example a
production rate of the well 14. Referring to Fig. 5A, over a relatively short time period, such as a single day,
the controller 86 may modulate the power load by modulating the mining activity, or hashrate, of a mining
processor 92 to correspond with either or both a) readings from a production rate sensor (not shown), or b) a
measured gas production time profile based on recent (for example readings taken over the last week)
historical gas production readings taken from the well, such as is shown in Fig. 5A. Thus, as gas production
increases, so might the controller 86 increase mining activity, or hashrate, of mining processor 92, thereby
drawing more power which results in a larger power load and gas consumption of the engine 56. As gas
production decreases as it is known to do in a relatively predictable and cyclical fashion as shown, the mining
activity may decrease. Adjustments may be made in real time to maximize the use of the casinghead gas
produced and to minimize waste of either electricity generated or excess gas sent to a disposal device.
[0073] Referring to Fig. 5A, in some cases the power load level 152 may be set in relation to a daily
minimum production rate 155B of natural gas. A production rate of combustible gas from the remote oil well
14 may vary between a daily minimum production rate 155B and a daily maximum production rate 155A. At
least while the production rate is above the daily minimum production rate155B, or for a period of time of
eight, twelve, twenty-four, or more hours, the controller 86 may be set to limit the power load level to at or
below a power level 152 producible by the generator 28 when the production rate is at the daily minimum
production rate. Thus, because the power load level is set to the minimum daily power supply from the
generator 28, the controller 86 may retain a stable and consistent number of mining processors 92 in
operation all day long. Venting may be decreased and little control philosophy may be required. Such a
method may not completely eliminate waste such as venting however waste is reduced.

[0074] Referring to Fig. 1, while the power load level is set to the daily minimum, the excess gas or

electricity may be addressed in a suitable fashion. In the example shown, excess electricity produced by the
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generator 28 is diverted to an electricity disposal device, in this case a load bank 32 when the production rate
is above the daily minimum production rate 155B. In some cases the controller 86 or another suitable device,
may divert excess gas from reaching engine 24, for example to a suitable gas disposal or storage device, such
as an atmospheric vent, a flare, or other device. One or more valves, such as an instrumented valve, may be
used for such diversion. In some cases excess gas sent to the engine will automatically divert to disposal
through the gas tree, as such equipment may already have pressure regulation installed and set such that
above a certain pressure excess gas is diverted to vent or flare. The load bank may be controlled to load up
the engine so that all power generated in excess of the required amount to power the mine can be dissipated
in the load bank as heat. In such a fashion the user can climinate venting altogether as long as the engine is
sized to consume the maximum available gas supply.

[0075] Referring to Fig. 5A, in some cases the power load level may be set in relation to a daily
maximum production rate 155A of natural gas, with shortfall made up by a backup source of fuel or
electricity. Referring to Fig. 1, the controller 86 may be set to limit the power load level 150 to above a power
level producible by the generator 28 when the production rate 155 is at the daily minimum production rate
155B. In some cases the power level is set to be limited at least while the production rate 155 is above the
daily minimum production rate 155B, or for another suitable time period such as eight, twelve, twenty-four or
longer periods of time. The power load level may be set to at, below, or above the maximum power level
producible by the generator 28 when the production rate 155 is at the daily maximum production rate 155A.
A backup source, of fuel or electricity, in this case one or more of propane tanks 30A, 30B, underground fuel
supply line 46, and gas outlet line 42 from production storage tank 34, may be connected make up shortfalls
in fuel or electricity, respectively, required to supply the blockchain mining device 12 with the power load
level. In such an example vented gas is climinated but back-up fuel use may be increased, thus operating
costs may rise relative to the daily low embodiment (embodiments where power load level is set in relation to
the daily minimum production rate 155B in Fig. 5A) because of the requirement for the backup fuel or
electricity source.

[0076] On a well site there may be one or more uses for produced gas, and thus the production rate
of the well may be higher than the production rate of gas that arrives at the engine 24 or 56, however, due to
the varying production rate, the fluctuation in the graph gives an indication of the proportional fluctuation in
the actual production rate received by the engine 24 or 56 as the case may be. In some cases the engine 24 or
56 is undersized and cannot consume the maximum available gas, in which case the gas is sent to a gas
disposal or storage device via pressure regulation in the gas tree and/or at the engine. The engine may

comprise a throttle that permits some variation in gas consumption and power production at the engine level,
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and in some cases the controller 86 is sct to operate the throttle. In some cases the power load level may be
set in between the daily maximum and minimum production rates, with a backup energy or fuel source and a
method of disposing or storing of excess gas.

[0077] Referring to Fig. 5B, the graph shows a typical scenario where gas production decreases over
time. As the natural gas production rate 155 decreases, individual mining processors 92A-E may be removed
or disengaged from the device 12 so that the load on the engine 24 or 56 is reduced correspondingly, thereby
reducing the required natural gas consumption of the engine 24 or 56 to match or correspond with the decline
in gas availability. Fig. 5B depicts an engine fuel consumption level 154 that is modulated over time in a
stepped or stepdown fashion in relation to the gradually decreasing production rate 155 of the well.

[0078] In the claims, the word “comprising” is used in its inclusive sense and does not exclude other
elements being present. The indefinite articles “a” and “an” before a claim feature do not exclude more than
one of the feature being present. Each one of the individual features described here may be used in one or
more embodiments and is not, by virtue only of being described here, to be construed as essential to all

embodiments as defined by the claims.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY OR PRIVILEGE
IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A system comprising:
a source of combustible gas produced from an oil production, storage, or processing facility;
a generator connected to the source of combustible gas; and

a blockchain mining device connected to the generator.

2. The system of claim 1 isolated from a sales gas line and an external electrical power grid.

3. The system of any one of claim 1 - 2 in which:
the oil production, storage, or processing facility comprises a remote oil well;
the source of combustible gas comprises the remote oil well; and
the remote oil well is connected to produce a continuous flow of combustible gas to power the

generator.

4. The system of claim 3 further comprising a combustion engine connected to the source of

combustible gas and connected to drive the generator.

5. The system of claim 4 in which the combustion engine is a prime mover that is connected to produce

oil from the remote oil well.

6. The system of claim 4 in which the combustion engine is a first combustion engine, and further
comprising a sccond combustion engine that is a prime mover that is connected to produce oil from the

remote oil well.

7. The system of any one of claim 1 - 6 in which:

the oil production, storage, or processing facility comprise an oil storage or processing unit;

the source of combustible gas comprises the oil storage or processing unit, which has a gas outlet
connected to supply combustible gas to operate the generator; and

the oil storage or processing unit is connected to receive oil produced from a remote oil well.
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8. The system of any one of claim 1 - 7 in which the generator and blockchain mining device are

located adjacent to the oil production, storage, or processing facility.

9. The system of any one of claim 1 - 8 in which the oil production, storage, or processing facility
comprises a remote oil well, which comprises a plurality of remote oil wells, and one or both of the following
conditions are satisfied:

the plurality of remote oil wells are located on a multi-well pad; or

the plurality of remote oil wells include a satellite well.

10. The system of any one of claim 1 - 9 in which:

the blockchain mining device has a network interface and a mining processor;

the network interface is connected to receive and transmit data through the internet to a network that
stores or has access to a blockchain database; and

the mining processor is connected to the network interface and adapted to mine transactions

associated with the blockchain database and to communicate with the blockchain database.

11. The system of claim 10 in which:

the network is a peer to peer network;

the blockchain database is a distributed database stored on plural nodes in the peer to peer network;
and

the blockchain database stores transactional information for a digital currency.

12. The system of any one of claim 10 - 11 in which a controller is connected to modulate a power load
level exerted by the blockchain mining device on the generator, by increasing or decreasing the mining

activity of the mining processor.

13. The system of claim 12 in which:
the mining processor comprises a plurality of mining processors; and
the controller is connected to modulate the maximum power load level by increasing or decreasing a

maximum number of mining processors that are engaged in mining transactions.

14. The system of claim 13 in which:

the oil production, storage, or processing facility comprises a remote oil well;
25
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the source of combustible gas comprises the remote oil well, which is connected to produce a

continuous flow of combustible gas to operate the generator.

15. The system of claim 14 in which the controller is connected to modulate the power load level in

response to variations in a production rate of combustible gas from the remote oil well.

16. The system of any one of claim 14 - 15 in which:

a production rate of combustible gas from the remote oil well varies between a daily minimum
production rate and a daily maximum production rate; and

while the production rate is above the daily minimum production rate, the controller is set to limit the
power load level to at or below a power level producible by the generator when the production rate is at the

daily minimum production rate.

17. The system of claim 16 in which the controller is set to divert to a load bank excess electricity

produced by the generator.

18. The system of any one of claim 14 - 15 in which:

a production rate of combustible gas from the remote oil well varies between a daily minimum
production rate and a daily maximum production rate;

the controller is set to limit the power load level to above a power level producible by the generator
when the production rate is at the daily minimum production rate; and

a backup source, of fuel or electricity, is connected make up a shortfall in fuel or electricity,

respectively, required to supply the blockchain mining device with the power load level.

19. The system of any one of claim 1 - 18 in which a controller is connected to operate a cooling system

to maintain the blockchain mining device within a predetermined operating range of temperature.

20. The system of any one of claim 1 - 19 in which the blockchain mining device is mounted on a skid or
trailer.
21. The system of claim 20 in which the skid or trailer comprises a generator driven by an engine, which

is connected to the source of combustible gas.
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22. The system of any claim 21 in which the engine comprises a turbine.

23. The system of any one of claim 1 - 22 in which the blockchain mining device comprises an

intermodal transport container.

24, A method comprising using a source of combustible gas produced at a hydrocarbon production
well, storage, or processing facility, to produce electricity to operate a blockchain mining device located at

the hydrocarbon production well, storage, or processing facility, respectively.

25. The method of claim 24 further comprising, prior to using the source of combustible gas:
disconnecting the source of combustible gas from a combustible gas disposal device at the
hydrocarbon production well, storage, or processing facility; and

connecting the source of combustible gas to operate the blockchain mining device.

26. The method of any one of claim 24 - 25 further comprising:
connecting the source of combustible gas to operate the blockchain mining device; and
diverting gas from a combustible gas disposal or storage device to operate the blockchain mining

device.

217. The method of any one of claim 25 — 26 in which the combustible gas disposal or storage device

comprises one or more of a flare, a vent to the atmosphere, an incinerator, or a burner.

28. The method of any one of claim 24 - 27 in which the hydrocarbon production well, storage, or
processing facility comprises an oil or gas well that is isolated from a sales gas line and an external electrical

power grid.

29. The method of any one of claim 24 - 28 in which the source of combustible gas is a remote oil or gas
well, and further comprising producing a continuous flow of combustible gas to power a generator connected

to operate the blockchain mining device.

30. The method of claim 29 in which producing further comprises supplying combustible gas to a

combustion engine that is connected to drive the generator.
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31. The method of claim 30 in which the source of combustible gas is a remote oil well, and further

comprising using the combustion engine as a prime mover to produce oil from the remote oil well.

32. The method of claim 31 in which, prior to using the source of combustible gas, the combustion
engine is under loaded as the prime mover, and further comprising connecting the generator to a power

takeoff connected to the combustion engine.

33. The method of claim 30 in which the combustion engine is a first combustion engine, and further
comprising:

prior to supplying combustible gas to the first combustion engine, connecting the first combustion
engine to receive combustible gas from the remote oil well; and

using a second combustion engine as a prime mover to produce oil from the remote oil well.

34. The method of any one of claim 29 - 33 further comprising operating the blockchain mining device
to:
mine transactions with the blockchain mining device; and

communicate wirelessly through the intemet to communicate with a blockchain database.

35. The method of claim 34 further comprising modulating, using a controller, a power load level exerted
by the blockchain mining device on the generator, by increasing or decreasing a mining activity of the

blockchain mining device.

36. The method of claim 35 in which:
the blockchain mining device comprises a plurality of mining processors; and
modulating comprises modulating the power load level by increasing or decreasing a maximum

number of mining processors that are engaged in mining transactions.

37. The method of claim 36 in which modulating comprises modulating the power load level in response

to variations in a production rate of combustible gas from the remote oil or gas well.

38. The method of any one of claim 36 - 37 in which:
a production rate of combustible gas from the remote oil or gas well varies between a daily minimum

production rate and a daily maximum production rate; and
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modulating comprises limiting, while the production rate is above the daily minimum production
rate, the power load level to at or below a power level producible by the generator when the production rate is

at the daily minimum production rate.

39. The method of claim 38 further comprising diverting to a load bank excess electricity produced by

the generator.

40. The method of any one of claim 36 - 37 in which:

a production rate of combustible gas from the remote oil or gas well varies between a daily minimum
production rate and a daily maximum production rate;

modulating comprises limiting the power load level to above a power level produced by the generator
when the production rate is at the daily minimum production rate; and

supplying from a backup fuel or electricity source a shortfall in fuel or electricity, respectively,

required to supply the blockchain mining device with the power load level.

41. The method of claim 40 in which the power load level is limited to above a power level produced by

the generator when the production rate is at the daily maximum production rate.
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BLOCKCHAIN MINE AT OIL OR GAS FACILITY

TECHNICAL FIELD

[0001] This document relates to blockchain mining at an oil or gas facility.

BACKGROUND
[0002] At remote oil and gas facilities, excess natural gas is often wasted, for

example vented to atmosphere or burned via flaring.

SUMMARY

[0003] A system is disclosed comprising: a source of combustible gas produced from
an oil production, storage, or processing facility, such as a remote oil well; a generator
connected to the source of combustible gas; and a blockchain mining device connected to the
generator.

[0004] A method is disclosed comprising using a source of combustible gas produced
at a hydrocarbon production well, storage, or processing facility, to produce electricity to
operate a blockchain mining device located at the hydrocarbon production well, storage, or
processing facility, respectively.

[0005] A method is disclosed comprising using a source of combustible gas, which is
produced from a remote oil or gas well, to produce electricity to operate a blockchain mining
device.

[0006] A method is disclosed comprising: disconnecting a source of combustible gas
from a gas vent or combustion device at a hydrocarbon production well or processing
facility; and connecting the source of combustible gas to produce electricity to operate a
blockchain mining device.

[0007] A method is disclosed comprising using a source of combustible gas, which is
produced from a remote oil or gas well, to produce electricity to operate a blockchain mining
device.

[0008] A method is disclosed of reducing vented or flared natural gas at upstream oil

and gas facilities, the method consists of operating a natural gas aspirated prime mover
1
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fueled directly by the vented or flared gas source; the prime mover runs a generator to
generate power, the generator powers a portable blockchain mine.

[0009] An upstream oil and gas blockchain mining apparatus is disclosed comprising
a well, excess gas is captured off the casing of the well to run a natural gas engine, the
engine runs both a hydraulic pump and a generator, the generator powers a portable
blockchain mine, where the mining load is sized at the low end of the variable availability of
gas; excess gas above the amount required to fuel the load is vented, where the mining load
is sized at the low end of the variable availability of gas; the prime mover varies its torque
based on the availability of the gas so as to minimize excess vented gas, excess power above
the amount necessary to run the mining load is dissipated in a load bank, where the mining
load is sized at the high end of the variable availability of gas; and make-up gas is taken
from propane tanks on site or from line gas.

[0010] An upstream oil and gas blockchain mining apparatus is disclosed comprising
a well, excess gas is captured off the casing of the well to run a prime mover such as an
engine, turbine or boiler, the prime mover runs a generator, the generator powers a portable
blockchain mine, where the mining load is sized at the low end of the variable availability of
gas; excess gas above the amount required to fuel the load is vented, where the mining load
is sized at the low end of the variable availability of gas; the prime mover varies its torque
based on the availability of the gas so as to minimize excess vented gas, excess power above
the amount necessary to run the mining load is dissipated in a load bank, where the mining
load is sized at the high end of the variable availability of gas; make-up gas is taken from
propane tanks on site or from line gas.

[0011] An upstream oil and gas blockchain mining apparatus is disclosed comprising
a multi-well pad or group of satellite wells that produce into an oil treating facility, gas is
captured off of the casing of the wells or off of oil and gas separating vessels such as tanks at
the treating facility via vapor recovery units or compressors, the gas is used to run a prime
mover such as an engine or turbine, the prime mover runs a generator which powers a
portable blockchain mine.

[0012] An upstream oil and gas blockchain mining apparatus is disclosed comprising

an oil and gas treating facility consists of a flare, incinerator, combustor or burner; excess
2
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gas is taken off the inlet line of the flare and redirected to a prime mover such as a natural
gas engine, turbine or boiler, the prime mover runs a generator which powers a portable
blockchain mining device.

[0013] A portable blockchain mining apparatus is disclosed comprising an enclosure
containing the blockchain mining equipment, the enclosure having a ventilation mechanism,
to dissipate the heat produced by the mining processors, for example one or more of an air
supply fan, an exhaust fan, louvers, and others, the enclosure having a satellite, radio or
cellular antenna to provide a connection to the internet, the enclosure containing network
equipment such as a modem and network switch, the enclosure designed to be portable such
as trailer mounted, the enclosure being insulated from the elements, the enclosure containing
a natural gas aspirated engine and a generator to power the mining equipment, and the
engine may comprise a turbine, where the enclosure is an intermodal shipping container,
where the enclosure has a chiller or air cooling means fitted to it, the enclosure having a
back-up heating means, such as a space heater, to be used to pre-heat the enclosure in case of
shut down in cold weather.

[0014] In various embodiments, there may be included any one or more of the
following features: The oil production, storage, or processing facility comprises a remote oil
well. The oil production, storage, or processing facility comprise an oil storage or processing
unit. The system is isolated from a sales gas line and an external electrical power grid. The
source of combustible gas comprises the remote oil well; and the remote oil well is
connected to produce a continuous flow of combustible gas to power the generator. A
combustion engine is connected to the source of combustible gas and connected to drive the
generator. The combustion engine is a prime mover that is connected to produce oil from the
remote oil well. The combustion engine is a first combustion engine, and further comprising
a second combustion engine that is a prime mover that is connected to produce oil from the
remote oil well. The source of combustible gas comprises an oil storage or processing unit
with a gas outlet connected to supply combustible gas to operate the generator; and the oil
storage or processing unit is connected to receive oil produced from a remote oil well. The
generator and blockchain mining device are located adjacent to the oil production, storage, or

processing facility, for example adjacent to the remote oil well. The remote oil well
3
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comprises a plurality of remote oil wells, and one or both of the following conditions are
satisfied: the plurality of remote oil wells are located on a multi-well pad; or the plurality of
remote oil wells include a satellite well. The blockchain mining device has a network
interface and a mining processor; the network interface is connected to receive and transmit
data through the internet to a network that stores or has access to a blockchain database; and
the mining processor is connected to the network interface and adapted to mine transactions
into blocks associated with the blockchain database and to communicate with the blockchain
database. The network is a peer to peer network; the blockchain database is a distributed
database stored on plural nodes in the peer to peer network; and the blockchain database
stores transactional information for a digital currency. A controller is connected to modulate
a power load level exerted by the blockchain mining device on the generator, by increasing
or decreasing the mining activity of the mining processor. The mining processor comprises a
plurality of mining processors; and the controller is connected to modulate the maximum
power load level by increasing or decreasing a maximum number of mining processors that
are engaged in mining. The source of combustible gas comprises the remote oil well, which
is connected to produce a continuous flow of combustible gas to operate the generator. The
controller is connected to modulate the power load level in response to variations in a
production rate of combustible gas from the remote oil well. A production rate of
combustible gas from the remote o0il well varies between a daily minimum production rate
and a daily maximum production rate; and while the production rate is above the daily
minimum production rate, the controller is set to limit the power load level to at or below a
power level producible by the generator when the production rate is at the daily minimum
production rate. The controller is set to divert to a load bank excess electricity produced by
the generator. A production rate of combustible gas from the remote oil well varies between
a daily minimum production rate and a daily maximum production rate; the controller is set
to limit the power load level to above a power level producible by the generator when the
production rate is at the daily minimum production rate; and a backup source, of fuel or
electricity, is connected make up a shortfall in fuel or electricity, respectively, required to
supply the blockchain mining device with the power load level. A controller is connected to

operate a ventilation, heating and cooling system to maintain the blockchain mining device
4
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within a predetermined operating range of temperature. The blockchain mining device is
mounted on a skid or trailer. The skid or trailer comprises a generator driven by an engine,
which is connected to the source of combustible gas. The engine comprises a turbine. The
generator and engine may be mounted integral to the skid, trailer, or blockchain mining
device. The blockchain mining device comprises an intermodal transport container. Prior to
using the source of combustible gas: disconnecting the source of combustible gas from a
combustible gas disposal device at the hydrocarbon production well, storage, or processing
facility; and connecting the source of combustible gas to operate the blockchain mining
device. Connecting the source of combustible gas to operate the blockchain mining device;
and diverting gas from a combustible gas disposal or storage device to operate the
blockchain mining device. The combustible gas disposal or storage device comprises one or
more of a flare, a vent to the atmosphere, an incinerator, or a burner. The hydrocarbon
production well, storage, or processing facility comprises an oil or gas well that is isolated
from a sales gas line and an external electrical power grid. The source of combustible gas is a
remote oil or gas well, and further comprising producing a continuous flow of combustible
gas to power a generator connected to operate the blockchain mining device. Producing
further comprises supplying combustible gas to a combustion engine that is connected to
drive the generator. The source of combustible gas is a remote oil well, and further
comprising using the combustion engine as a prime mover to produce oil from the remote oil
well. Prior to using the source of combustible gas, the combustion engine is under loaded as
the prime mover, and further comprising connecting the generator to a power takeoff
connected to the combustion engine. The combustion engine is a first combustion engine,
and further comprising: prior to supplying combustible gas to the first combustion engine,
connecting the first combustion engine to receive combustible gas from the remote oil well;
and using a second combustion engine as a prime mover to produce oil from the remote oil
well. Operating the blockchain mining device to: mine transactions with the blockchain
mining device, for example by mining the most recent block on the blockchain with the
blockchain mining device,; and communicate wirelessly through the internet to communicate
with a blockchain database. Modulating, using a controller, a power load level exerted by

the blockchain mining device on the generator, by increasing or decreasing the mining
5
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activity of the blockchain mining device, for example the mining activity of plural mining
processors contained within the blockchain mining device. The blockchain mining device
comprises a plurality of mining processors; and modulating comprises modulating the power
load level by increasing or decreasing a maximum number of mining processors that are
engaged in mining. Modulating comprises modulating the power load level in response to
variations in a production rate of combustible gas from the remote oil or gas well. A
production rate of combustible gas from the remote oil or gas well varies between a daily
minimum production rate and a daily maximum production rate; and modulating comprises
limiting, while the production rate is above the daily minimum production rate, the power
load level to at or below a power level producible by the generator when the production rate
is at the daily minimum production rate. One or more of: diverting to a load bank excess
electricity produced by the generator; or diverting, to a combustible gas disposal or storage
device, excess combustible gas supplied to operate the generator. A production rate of
combustible gas from the remote oil or gas well varies between a daily minimum production
rate and a daily maximum production rate; and modulating comprises limiting the power
load level to above a power level produced by the generator when the production rate is at
the daily minimum production rate; and supplying from a backup fuel or electricity source a
shortfall in fuel or electricity, respectively, required to supply the blockchain mining device
with the power load level. The power load level is limited to above a power level produced
by the generator when the production rate is at the daily maximum production rate. The
blockchain mining device may be replaced by a suitable mining device or data center. The
prime mover is connected to drive a pump jack or a rotating drive head mounted to the
remote oil well. The power unit comprises a generator driven by a power take off from the
prime mover. A compressor is connected to pressurize natural gas supplied from the source
of natural gas to the power unit. The source of combustible gas comprises raw natural gas.
The remote oil well comprises a plurality of remote oil wells. The network interfaces
comprises one or more of a satellite, cellular, or radio antenna, connected to a modem.
Successfully mining a block by a mining processor provides a reward of the digital currency,
and the reward is assigned to a digital wallet or address stored on a computer readable

medium. Prior to using the source of combustible gas, disconnecting the source of
6
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combustible gas from a gas vent or combustion device; and connecting the source of
combustible gas to operate the blockchain mining device. The source of vented or flared
natural gas is derived from combustible vapors produced as a result of oil treating or
processing, such as an oil storage tank, separating vessel, or a free water knockout. The
source of vented or flared natural gas is sourced from the inlet line of a flare, incinerator,
combustor or burner. Retrofitting an existing natural gas engine running a hydraulic pump to
also run a generator, the generator powering a portable blockchain mine. Adding secondary
prime movers such as natural gas internal combustion engines, turbines or boilers to run
associated generators, the generators powering a portable blockchain mine. The mining load
is sized at the low end of a variable vented or flared gas supply such that back-up fuel
requirement usage is minimized, the excess gas over and about the amount required to fuel
the mining load is vented or flared (combusted). The mining load is sized at the low end of a
variable vented or flared gas supply such that back-up fuel requirement usage is minimized,
the engine is controlled to throttle up or down based on the availability of excess gas so as to
produce more torque, the additional torque generates excess power above that required to run
the mining load, the excess power is directed to a load bank and dissipated as heat, and thus
venting is minimized. The electrical load (of the mining hardware) is sized at the high end of
a fluctuating excess or stranded gas supply such that venting or flaring is minimized or
eliminated, where shortages in gas supply are made up from available back-up fuel such as
propane or line gas. Changing the blockchain mine electrical load over time in response to
changes in the excess or stranded gas volume availability. The mining load can be changed
through the addition or removal of mining processors. Minimizing the vented or flared gas
volumes by changing the mining hardware load in reaction to observed changes in average
natural gas source rates over time. Minimizing the consumed back up fuel volumes by
changing the mining hardware load in reaction to observed changes in average natural gas
source rates over time.

[0015] These and other aspects of the device and method are set out in the claims,

which are incorporated here by reference.

BRIEF DESCRIPTION OF THE FIGURES
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[0016] Embodiments will now be described with reference to the figures, in which
like reference characters denote like elements, by way of example, and in which:

[0017] Fig. 1 is a schematic illustrating a system for powering a blockchain mine at a
remote oil well using a generator retrofitted to a prime mover, which operates a drivehead to
pump oil up from the reservoir.

[0018] Fig. 2 is a schematic illustrating another embodiment of a system for
powering a blockchain mine at a remote oil well, with a prime mover (engine) operating the
drivehead, and another engine and generator connected to the remote well for powering the
blockchain mine independent of the prime mover that operates the drive head.

[0019] Fig. 3 is a schematic illustrating another embodiment of a system for
powering a blockchain mine, in which a generator and engine are connected to be powered
by combustible gas taken off of an oil storage unit to power the blockchain main.

[0020] Fig. 4 is a schematic depicting a blockchain mining device with a plurality of
mining processors and associated control and network equipment housed within a portable
enclosure.

[0021] Fig. SA is a graph that illustrates short-term changes in available natural gas
produced over time by an oil production, storage, or processing facility.

[0022] Fig. 5B is a graph that illustrates long-term changes in available natural gas
produced over time by an oil production, storage, or processing facility.

[0023] Fig. 6 is a perspective view of an intermodal shipping container housing
blockchain mining equipment for use at a remote oil or gas production, storage, or
processing facility.

[0024] Figs. 6A, 6B, and 6C are diagrams that illustrate a) a peer-to-peer network, b)
a layout of hardware forming a single node in the peer-to-peer network, and ¢) a conceptual

illustration of a blockchain database stored on an individual node, respectively.

DETAILED DESCRIPTION
[0025] Immaterial modifications may be made to the embodiments described here

without departing from what is covered by the claims.
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[0026] Natural gas is a naturally occurring combustible gas, often in the form of a
mixture of hydrocarbon gases that is highly compressible and expansible. Methane (CHa) is
the chief constituent of most natural gas (constituting as much as 85% of some natural
gases), with lesser amounts of ethane, propane, butane, and pentane. Impurities may also be
present in large proportions, including carbon dioxide (CO>), helium, nitrogen, and hydrogen
sulfide (H2S).

[0027] Natural gas may be produced from various sources. Natural gas may naturally
separate from the oil stream as it is produced up the well and may be captured off the casing
side of the well, the casing side referring to the annular space between the production tubing
and the well bore or well casing if present. When natural gas is produced from an
underground reservoir, it may be saturated with water vapor and may contain heavy
hydrocarbon compounds as well as nonhydrocarbon impurities. Natural gas produced from
shale reservoirs is known as shale gas. The composition of the gas stream is a function of the
thermal maturity of the rock. Thermally immature rocks will contain heavier hydrocarbon
components and may contain liquid components. Overmature reservoirs may contain
appreciable quantities of CO2. Natural gas may also be liberated out of solution from the oil
as it is treated, such as in a tank on the well site or as it is undergoes further refinement at a
downstream facility. In upstream production of oil and gas, natural gas may be produced as
the primary product, for example from a gas well, or as a by-product of oil production, for
example from an oil well.

[0028] Natural gas produced as a by-product of oil production may be used in
various ways. The oil well operator may attempt to capture the gas and consume it, for
example as on-site fuel for equipment or for instrumentation pressure. If there is an excess of
natural gas that cannot be used on site, it may be desirable to sell the excess by tying the
source into a pipeline network with a sales line to sell to a customer connected to the pipeline
network. If the amount of gas is significant, it can be compressed or liquefied into storage
vessels to be sold to market. If there is no pipeline network but there is a power grid, the
operator may have the option to use the gas to generate electricity to sell to the power grid

owner.
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[0029] Raw natural gas may require processing before it can be sold via a sales gas
line. In long distance transmission of sales gas by pipeline, the pressure is usually less than
1,000 pounds per square inch gage (PSIG). It is important that no liquids form in the line
because of condensation of either hydrocarbons or water. Hydrocarbon liquids reduce the
pipeline efficiency and might hold up in the line to form liquid slugs, which might damage
downstream compression equipment. Condensed water can do the same damage.
Additionally, water may form solid complexes (hydrates), which accumulate and block the
line. Further, it may be economical to extract liquefiable hydrocarbon components, which
would have a higher market value on extraction as compared with their heating value if left
in the gas.

[0030] The end user of natural gas needs to be assured of two conditions before
committing to the use of gas in a home or factory: the gas must be of consistent quality,
meeting sales gas specifications, and the supply of gas must be available at all times at the
contracted rate. Gas treating facilities, therefore, must be designed to convert a particular raw
gas mixture into a sales gas that meets the sales-gas specifications, and such facilities must
operate without interruption. Typical processing steps include inlet separation, compression,
gas sweetening, sulfur recovery or acid gas disposal, dehydration, hydrocarbon dewpoint
control, fractionation and liquefied petroleum gas (LPG) recovery, and condensate
stabilization. Sales gas specifications may vary by jurisdiction, although Table 1 below
illustrates a typical specification. A sales gas line may be a pipeline of more than ten km of
length, in some cases more than fifty, a hundred, or two hundred, kilometers in length, and
connecting between an oil and gas site and travelling to an end user, a processing site, or a
distribution site.

[0031] Table 1. Typical Sales Gas Specification

Component Sales Gas Specification

(maximum limits)

H2S (ppm) 10-16
02 (mol. %) 0.0
CO2 (mol. %) 2-3
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Moisture (mg/L and 0.1-.16 (4-10)
Ib/mmscf)
[0032] A source of natural gas may be located at a remote oil and gas site, for

example one that is lacking in accessible infrastructure such as an external pipeline network
(sales line) or external power grid to sell into. In many locations it may not be economically
feasible to build the infrastructure required to take the produced gas, or resultant electricity
generated by combustion of the gas, to market, for example due to significant capital
expense required or when the volume of gas is insufficient to pay out the investment. In such
cases, the operator is forced to do something with the excess or stranded gas and is left with
few options. Such options currently include venting the gas to atmosphere un-combusted,
combusting the gas on site via flare, incinerator, or combustor, or worst case scenario
ceasing production of the gas source, for example shutting in the oil well.

[0033] Venting excess gas to atmosphere is the most cost effective option for the
operator but may have the most negative impact on the environment, as excess natural gas is
regarded as 25-35 times worse than COz as a greenhouse gas on a 100 year global warming
potential timescale. Currently, venting gas to atmosphere is a common occurrence in oil
production all over the world, as few jurisdictions restrict this practice.

[0034] Combustion disposal options, while more environmentally friendly than
venting, represent a significant capital expense and do not provide utility for the operator.
Combustion options include, but are not limited to, flaring and incineration. Combustion
disposal methods produce waste heat and essentially represent waste of the potential energy
of the gas. Such options may represent a capital liability to the operator, as such do not
generate any revenue. Both combustion and venting can pose health concerns to nearby
residents and are typically considered a nuisance.

[0035] Selling excess gas to a pipeline, i.e. a sales gas line, or using the gas to
generate electricity to sell to an external power grid may be ideal options, but such options
may require a significant capital expense when there is no infrastructure nearby. To pay off
the capital expense, the volume of excess gas must be significant and the supply must also be
guaranteed for the payout period. This is often not the case in many upstream oil production

activities, as gas volumes associated with oil production can quickly diminish. Many remote
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oil and gas sites are located in unpopulated areas that are hundreds of kilometers outside of
the nearest town, and of which no viable sales option is economically feasible.

[0036] An external power grid may be an electrical power transmission system
comprising overhead or underground wiring, often supplying electricity in polyphase form,
and spanning an electrical substation to an oil and gas site. Long-distance electricity
transmission is typically carried with high voltage conductors. Transmission lines traverse
large regions and require numerous support towers, often spanning hundreds of kilometers
from generation to distribution and end use. Substations transform power from transmission
voltages to distribution voltages, typically ranging from 2400 volts to 37,500 volts.

[0037] Referring to Figs. 1-3, a system 10 is illustrated comprising a source of
combustible gas, for example natural gas or another hydrocarbon gas, produced from a
hydrocarbon production, storage, or processing facility, in this case a remote oil well 14, a
power unit such as a generator 28, and a blockchain mining device 12. The generator 28 is
connected to produce electricity from the source of natural gas. The data mining or
blockchain mining device 12 is connected to the generator 28, for example connected to
receive electricity from or be powered by the generator 28. Referring to Fig. 2, an oil well 14
may include a suitable production tree 110, which may include a drivehead 16, a stuffing box
114, a flow tee 117, and a casinghead 15, all mounted on a wellhead 116.

[0038] Referring to Figs. 1-3, the remote oil or gas well 14 may be isolated from one
or more of a sales gas line or external power grid. Isolated may refer to the fact the no sales
gas line or external power grid, as the case may be, is located within a distance that would be
economically feasible to connect into, for example such infrastructure may be more than
five, ten, fifty, or a hundred kilometers away. Oil and gas production, storage, and
processing assets are often distributed across remote locations. For example, well-sites can
be remote and isolated from conventional communications equipment making the retrieval of
well-site data difficult and unreliable. Some locations can be so remote, that periodic on-site
visits are required to manually or semi-manually retrieve data. Some locations are only
accessible via off-road vehicles or helicopter.

[0039] Referring to Figs. 1-2, the combustible gas used in the systems and methods

in this document may be natural gas, such as raw natural gas and/or casing gas. Casing gas,
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also known as casinghead gas, is gas produced as a byproduct from a producing oil well 14.
Referring to Fig. 1, casing gas is taken from the well 14 through the casinghead 15 at the top
of the well 14. The casinghead 15 is in fluid communication with the annulus defined
between the production tubing and the well bore or well casing lining the well bore. The
casinghead may feed raw natural gas via supply line 41 to a gas tree 22, which may
distribute the gas to the various pieces of equipment on site that may use or dispense of the
gas. Raw gas may be a gas directly produced from the well, or otherwise unprocessed. Raw
gas may contain natural gas liquids (condensate, natural gasoline, and liquefied petroleum
gas), water, and some other impurities such as nitrogen, carbon dioxide, hydrogen sulfide
and helium.

[0040] Referring to Figs. 1-3, the generator 28 and blockchain mining device 12 may
be positioned at a suitable location relative to the hydrocarbon well, storage site, or
processing facility, such as remote oil well 14. The generator 28 and blockchain mining
device 12 may be located adjacent to the remote oil well 14, for example within one hundred
meters. The generator 28 and blockchain mining device 12 may be located further distances
away, for example within one kilometer of the remote oil well 14. Relatively longer
distances may permit the device 12 to be powered by combustion of gas from plural wells 14
as described below.

[0041] Referring to Figs. 1-2, as above, system 10 may be located at a remote oil
well. In the examples shown, the source of combustible gas comprises the remote oil well,
14. As the source of gas the remote oil well 14 may be connected to produce a continuous
flow of combustible gas to power the generator 28, for example by supply of combustible
gas to a combustion engine 24 that is connected to drive the generator 28.

[0042] Referring to Fig. 1, at a remote oil well site an internal combustion engine 24,
such as a motor, may be set up to operate as, or to drive, a prime mover, such as a pump jack
or rotating drivehead 16, which is connected to produce oil from the remote oil well 14. A
prime mover in this document refers to any machine that converts energy from a source
energy into mechanical energy, as a motive power source providing energy to move the
components that pump oil from the well 14. A pumpjack converts the rotary motion of a

driveshaft of the engine 24 to a vertical reciprocating motion of a walking beam to raise and
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lower the pump shaft (polished rod) to operate a downhole pump positioned at the base of
production tubing in the well. A rotating drivehead 16 is a top side motor that rotates the
polished rod to operate a downhole moineau or progressing cavity pump, which in turn
drives oil up the production tubing to surface. Driveheads and pumpjacks are examples of
artificial lift systems, other examples of which include bottom hole motors. A rotating
drivehead may incorporate a hydraulic motor that is driven by a hydraulic pump 26, which is
driven by the prime mover or engine 24, for example via supply and return hydraulic lines 18
and 20. At many remote oil wells 12 the prime mover or engine 24 is connected to receive
as fuel natural gas from the source of combustible gas, in this case well 14, for example via
gas tree 22 and supply line 54.

[oo43] - Referring to Fig. 1, the prime mover engine 24 may be connected to drive the
generator 28. In one case the generator 28 is connected, in some cases retrofitted, to a power
takeoff on the engine 24, such as a drive shaft. In some cases the drive shaft also operates the
hydraulic pump 26, or drives the gearbox of a pumpjack. The remote oil well 14 may
produce natural gas as a by-product off an annulus of the well 14 or other space between
adjacent sections of piping, tubing, and / or casing positioned within the well 14. The
generator 28 may be any device that converts mechanical energy to electrical energy, such
mechanical energy being converted from energy of combustion of the combustible gas. The
engine 24 may be a natural aspirated internal combustion engine. The combination of the
generator 28 and the engine 24 may be referred to as a genset or engine-generator. The
generator 28 may be an alternator, a gas turbine generator, a boiler coupled with a steam-
powered generator, or other suitable devices.

[0044] Referring to Fig. 1, the generator 28 may be used to leverage excess energy
available when the prime mover engine 24 is under loaded. For example, an engine 24 may
be rated at 60 or higher horsepower, but may actually only require 20-30 horsepower to
pump the well 14. In such a case the well 14 is a good candidate for retrofitting a generator
28 to leverage the excess power capacity of the engine 24. The generator 28 may thus be
connected, for example through a power takeoff, to the combustion engine 24. In other cases
the generator 28 may be connected to a mechanical energy source elsewhere in the existing

power train, for example to the gearbox or crank assembly of a pump jack, or to a hydraulic
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motor connected to the pump 26. In other cases, the well site may have an existing generator
28 in place, for example already connected to be driven by the engine 24, and in such a case
the mining device 12 may be connected to such generator 28 to receive power for operations.
[0045] Referring to Fig. 2, the mining device 12 may be powered by a generator 28
that is retrofitted, or already present, at a well site independent of the prime mover engine 24.
One or more such components may be housed in an enclosure such as an engine building 50.
In the example shown during operation the generator 28 is connected to be driven by an
engine 56, referred to as a first engine, while a second engine 24 is present to act as the
prime mover to pump the well 14. Prior to using the combustible gas to power the mining
device 12, a user may connect the generator 28 to an existing engine 56, or may connect a
gen-set comprising engine 56 and generator 28 to the gas supply, such as through lines 43
connected to a gas tree 22 on site. The engine 56 and generator 28, or just the generator 28,
may be supplied as part of the mining device 12 in some cases, for example as a skid or
trailer-mounted unit, in order to provide a turnkey or plug-and-play system that may be
transported to the well 14, hooked up to the gas supply or tree 22, and operated.

[0046] Referring to Fig. 3, the mining device 12 may be powered by gas from a
plurality of sources, such as a plurality of remote o0il wells 14A-D. The plurality of remote
oil wells 14A-D may be located on a multi-well pad 118, for example a plurality of
horizontal wells that penetrate the same hydrocarbon reservoir. The plurality of remote oil
wells 14A-D may include one or more satellite wells. A satellite well includes a well that is
separate from a main group of wells or another well, but whose production is directed to a
common processing facility. A satellite well may include a well that penetrates the same
hydrocarbon reservoir as other wells in the plurality of wells. Each of the plurality of remote
oil wells 14A-D may have respective casinghead gas lines 60 and oil or emulsion lines 58,
which in the examples shown are bussed or grouped together, though such grouping is not
necessary and in some cases independent lines may be used for each well or a group of one
or more wells. The gas supply line or lines 60 may feed an engine 56 that drives a generator
28 that powers a mining device 12.

[0047] Referring to Fig. 3, the source of combustible gas may be an oil storage or

processing unit, for example a production storage tank or tanks 34A-B. The tanks 34 may
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store emulsion, for example a mixture of oil and water, which may be supplied via one or
more emulsion or oil lines 58 from wells 14A-D. The source of natural gas may comprise oil
storage production tank 34 connected to receive oil produced from the remote oil well 14.
Oil storage production tank 34 may store, and in some cases separate, emulsion 38, which
may release vapor such as combustible gas 36 over time. A gas outlet, such as a vapor
recovery unit 66, may be connected to supply natural gas from the oil storage production
tank 34 to the engine 56. A compressor 62 or other suitable device may be used to
pressurize the gas supplied to engine 56. The engine 56 and generator 28 may form a
standalone unit or may be connected for other functions on the site, such as to pump a well
or power communications or electrical equipment. Pressurized natural gas from compressor
62 may be used to fuel lease equipment 64, such as control equipment, communications
equipment, surveillance equipment, heaters, or other components. Excess or unused gas may
be directed to a gas disposal or storage device such as an atmospheric vent or combustion
device, in this case a flare 68. Gas may be diverted from flare 68 to engine 56 via an excess
gas line 70.

[0048] Referring to Fig. 3, in some cases a method of installing the system 10 on site
includes reducing the amount of combustible gas that is wasted on site. For example, the
method of install may include disconnecting the source of combustible gas, in this case from
tanks 34 and/or line 60, from an atmospheric vent or combustion device, in this case flare 68,
or to atmosphere via a vent 52 (Fig. 1). The source of combustible gas may be initially
connected to operate the blockchain mining device 12. Once disconnected, the atmospheric
vent or combustion device may be unused in the future, or may be used only in certain
circumstances. In some cases combustible gas is diverted at least partially from the
atmospheric vent or combustion device to operate the blockchain mining device 12, so that
relatively less gas is wasted during operation. In such cases the flare 68 may remain
connected to the source of gas, for example to receive a lesser feed of gas than prior to the
installation of mining device 12, and in other cases to receive diverted excess gas in certain
circumstances for example as described further elsewhere in this document. An atmospheric
vent or combustion device is an example of a gas disposal device, and includes a flare, a vent

to the atmosphere, an incinerator, a burner, and other suitable devices.
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[0049] A blockchain is a form of database, which may be saved as a distributed
ledger in a network of nodes that maintains a continuously-growing list of records called
blocks. Each block contains a timestamp and a link to a previous block. The data in a block
cannot be altered retrospectively without significant computational effort and majority
consensus of the network. The first blockchain was conceptualised by Satoshi Nakamoto in
2008 and implemented the following year as a core component of the digital currency,
BITCOIN (TM), where it serves as the public ledger for all transactions. Through the use of
a peer-to-peer network and a distributed timestamping server, a blockchain database is
managed autonomously. The administration of BITCOIN (TM) currency is currently the
primary use for blockchain technology, but there are other use cases for blockchain
technology to maintain accurate, tamper-proof databases. Examples include maintaining
records of land titles and historical events. While the potential in blockchain technology is
vast, BITCOIN (TM) remains the most widely used today.

[0050] By design blockchains are inherently resistant to modification of the data —
once recorded, the data in a block cannot be altered retroactively without network consensus.
Blockchains are an open, distributed ledger that can record transactions between two parties
efficiently and in a verifiable and permanent way. The ledger itself can also be programmed
to trigger transactions automatically. Blockchains are secure by design and an example of a
distributed computing system with high byzantine fault tolerance. Decentralised consensus
can therefore be achieved with a blockchain. This makes blockchains suitable for the
recording of events, medical records, and other records management activities, identity
management, transaction processing and proving provenance. This offers the potential of
mass disintermediation and vast repercussions for how global trade is conducted.

[0051] A blockchain facilitates secure online transactions. A blockchain is a
decentralized digital ledger that records transactions on thousands of computers globally in
such a way that the registered transactions cannot be altered retrospectively. This allows the
participants to verify and audit transactions in an inexpensive manner. Transactions are
authenticated by mass collaboration powered by collective self-interests. The result is a
robust workflow where participants' uncertainty regarding data security is marginal. The use

of a blockchain removes the characteristic of infinite reproducibility from a digital asset. It
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confirms that each unit of digital cash was spent only once, solving the long-standing
problem of double spending. Blockchains have been described as a value-exchange protocol.
This exchange of value can be completed more quickly, more safely and more cheaply with a
blockchain. A blockchain can assign title rights because it provides a record that compels
offer and acceptance. From the technical point of view a blockchain is a hashchain inside
another hashchain.

[0052] A blockchain database may comprise two kinds of records: transactions and
blocks. Blocks may hold batches of valid transactions that are hashed and encoded into a
Merkle tree. Each block may include the hash of the prior block in the blockchain, linking
the two. Variants of this format were used previously, for example in Git, and may not by
itself be sufficient to qualify as a blockchain. The linked blocks form a chain. This iterative
process confirms the integrity of the previous block, all the way back to the original genesis
block. Some blockchains create a new block as frequently as every five seconds. As
blockchains age they are said to grow in height. Blocks are structured by division into layers.
[0053] Sometimes separate blocks may be validated concurrently, creating a
temporary fork. In addition to a secure hash based history, each blockchain has a specified
algorithm for scoring different versions of the history so that one with a higher value can be
selected over others. Blocks that are not selected for inclusion in the chain are called orphan
blocks. Peers supporting the database don't have exactly the same version of the history at all
times, rather they keep the highest scoring version of the database that they currently know
of. Whenever a peer receives a higher scoring version (usually the old version with a single
new block added) they extend or overwrite their own database and retransmit the
improvement to their peers. There is never an absolute guarantee that any particular entry
will remain in the best version of the history forever, but because blockchains are typically
built to add the score of new blocks onto old blocks and there are incentives to only work on
extending with new blocks rather than overwriting old blocks, the probability of an entry
becoming superseded goes down exponentially as more blocks are built on top of it,
eventually becoming very low. For example, in a blockchain using the proof-of-work
system, the chain with the most cumulative proof-of-work is always considered the valid one

by the network. In practice there are a number of methods that can demonstrate a sufficient
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level of computation. Within a blockchain the computation is carried out redundantly rather
than in the traditional segregated and parallel manner.

[0054] Maintaining a blockchain database is referred to as mining, which refers to
the distributed computational review process performed on each block of data in a block-
chain. This allows for achievement of consensus in an environment where neither party
knows or trusts each other. Those engaged in BITCOIN (TM) mining are rewarded for their
effort with newly created BITCOIN (TM)s and transaction fees, which may be transferred to
a digital wallet of a user upon completion of a designated task. BITCOIN (TM) miners may
be located anywhere globally and may be operated by anyone. The mining hardware is tied
to the blockchain network via an internet connection. Thus, little infrastructure is needed to
operate and contribute to the system. All that is required to become a BITCOIN (TM) miner
is the appropriate computer hardware, an internet connection and low cost electricity. The
cheaper the electricity the more reward the miner will receive relative to competition, other
miners.

[0055] Mining is the process of adding transaction records to BITCOIN (TM)'s
public ledger of past transactions. This ledger of past transactions is called the blockchain as
it is a chain of blocks. The blockchain serves to confirm transactions to the rest of the
network as having taken place. BITCOIN (TM) nodes use the blockchain to distinguish
legitimate BITCOIN (TM) transactions from attempts to re-spend coins that have already
been spent elsewhere. Mining may be intentionally designed to be resource-intensive and
difficult so that the number of blocks found each day by miners remains steady. Individual
blocks may be required to contain a proof-of-work to be considered valid. This proof-of-
work is verified by other BITCOIN (TM) nodes each time they receive a block. BITCOIN
(TM) uses the hashcash proof-of-work function.

[0056] One purpose of mining is to allow BITCOIN (TM) nodes to reach a secure,
tamper-resistant consensus. Mining may also be the mechanism used to introduce BITCOIN
(TM)s into the system: Miners are paid any transaction fees as well as a subsidy of newly
created coins. This both serves the purpose of disseminating new coins in a decentralized
manner as well as motivating people to provide security for the system. BITCOIN (TM)

mining is so called because it resembles the mining of other commodities: it requires
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exertion and it slowly makes new currency available at a rate that resembles the rate at which
commodities like gold are mined from the ground.

[0057] Mining requires computational effort in the form of CPU cycles (CPU =
central processing unit or central processor) to run a cryptographic hashing algorithm
associated with the particular blockchain protocol. For a given mining processor, one can
modify the computational effort through changing the core voltage or the clock rate of the
processor. Doing so may result in more or less power consumed by the mining processor,
and in some embodiments within this document such changes are described as changing the
mining activity, or hashrate.

[0058] As the total network computational effort (or hashrate) increases on a
blockchain over time, the probability for an individual miner to find a block and receive a
reward diminishes. Today the BITCOIN (TM) network is so large that most individuals
engaged in mining BITCOIN (TM) typically mine in pools using protocols such as the
Stratum Mining Protocol. This allows individual miners to increase their reward frequency
as a trade-off for splitting the block reward with the rest of the pool. Miners who are pool
mining do not need the associated equipment needed to run a mining node as they only need
compute and submit proof-of-work shares issued by the mining pool.

[0059] Since the energy cost of running blockchain mining equipment is its primary
operating cost, a trend towards mining on low-cost hydroelectric power has become
prevalent. This trend has promoted the centralization of blockchain miners in specific
countries with abundant hydroelectric power, as miners who do not have access to cheap
hydroelectricity cannot mine profitably because they are competing with the miners who do
have access. BITCOIN (TM) mining centralization has been occurring in China where there
is abundant low cost hydroelectric power. Centralization in blockchain mining is undesirable
because the premise behind the blockchain innovation is not to have to trust a third party and
to have inherent confidence and security through a decentralized, distributed network. There
exists a need to further decentralize BITCOIN (TM) and other blockchain mining through a
more decentralized source of low-cost power.

[0060] Referring to Fig. 6A, a blockchain network may be a peer to peer network

120 accessible via the internet. The blockchain database may be stored as a distributed
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database 132 on plural nodes 122, for example nodes 122A-F, in the peer to peer network
120. A protocol may be put in place to ensure that each copy of the database on each node is
updated in a reliable fashion when one copy is updated on one node. Each copy of the
blockchain database may store transactional information for a digital currency such as
BITCOIN (TM). Nodes 122A-F may be electronic devices 126, for example desktop
computers, laptop computers, tablet computers, cellular telephones, servers, or other suitable
devices. Nodes 122A-F may communicate with one another over wired or wireless
communication paths 138, for example through the internet. Each path 138 may be created
through communication via switches, routers, modems, and other network equipment.
Network 120 may include any number of nodes, for example tens, hundreds, thousands,
millions, or more nodes. Nodes 122A-F may communicate to maintain a distributed global
ledger of all official transactions. One or more of the nodes 122A-F may store a copy of the
global ledger, for example a complete copy of the global ledger or a partial copy of the
global ledger.

[0061] Referring to Fig. 6B, each node 122 may correspond to and be defined by a
physical device 126, such as a computer. Device 126 may have one or more of storage and
processing circuitry 128 and mining circuitry 130 if the node operates as a miner. Storage
and processing circuitry 128 may have storage circuitry, for example hard disk drive storage,
nonvolatile memory such as flash memory or other electrically-programmable-read-only
memory configured to form a solid state drive, or volatile memory such as static or dynamic
random-access-memory. Processing circuitry of storage and processing circuitry 128 may be
used to control the operation of device 126. Storage circuitry 128 may store one or more
copies of a portion or the entirety of the distributed database 132. Such processing circuitry
may include suitable hardware components such as microprocessors, microcontrollers, and
digital signal processors, or dedicated processing circuits such as application specific
integrated circuits. Mining circuitry 130, for example an integrated circuit chip, may be used
to perform data mining operations, for example verifying cryptocurrency transactions.
Network communication hardware 131 may be used to communicate with other nodes and

the network in general.
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[0062] Referring to Figs. 6A-B, every transaction added to the global ledger via
nodes 122 may be verified by other the other nodes to help ensure validity of the ledger.
Successfully mining a block may provide a reward of the digital currency, wherein, the
processor circuitry 128 or another processor may assign the reward to a digital wallet or
address stored on a computer readable medium.

[0063] Referring to Fig. 6C, storage and processing circuity 128, may maintain or
store a blockchain database 132. The blockchain database 132 may store data as a series of
interconnected blocks 134, for example blocks 134A-C. Each block 134 may have a
respective header and contents and the header may contain the previous block’s hash. Such
information may be used in linking a new block, for example block 136, into the blockchain
database 132. A new block 136 may be added to the chain as transactions are verified and
confirmed into the blockchain. The integrity of the blockchain may be verified by known
methods, and the linking of each block to previous blocks acts to create a liable and traceable
path of title to anonymously but reliably verify a chain of title for a specific quantity of
currency that has been the subject of one or more transactions.

[0064] Referring to Fig. 4, each blockchain mining device 12 may be composed of
suitable components. The blockchain mining device 12 may have a network interface, such
as network equipment 88, and one or a plurality of mining processors 92 (92A-92E for
example). The network interface may be connected to receive and transmit data through the
internet to a node on the network 120 (Fig. 6A), or to a mining pool (not shown), that stores
or has access to a blockchain database, which may be for a digital currency. The mining
processor or processors may be connected to the network interface and adapted to mine new
transactions into the blockchain database and to communicate with the blockchain database.
Referring to Fig. 4, the network interface or interfaces (network equipment 88) may have a
configuration suitable for receiving and transmitting data through the internet to the network.
Referring to Fig. 6, a network interface may comprise one or more communication device
such as a network antenna 96A, a satellite antenna or dish 96B, a cellular antenna, or a radio
antenna. The network equipment 88 may include or be connected to a modem.

[0065] Referring to Fig. 6, system 10 may be mounted within a portable enclosure 98

suitable for transporting blockchain mining device 12 between locations. The blockchain
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mining device 12 (Fig. 1) may be skid or trailer-mounted. The blockchain mining device 12
may be located in a portable enclosure 98, for example an intermodal transport container as
shown. The portable enclosure 98 may have an access door 102 such as a man door, for
example to permit entry and exit of a person such as equipment maintenance staff into and
out of the enclosure 98. Portable enclosure 98 may have an end gate 100 to permit entry and
exit of data mining equipment, for example mining processors 92, or power generating
equipment such as engine 56 and generator 28, into and out of the enclosure 98. One or more
network communications equipment 96, for example network antenna 96A such as a cellular
network antenna or radio network antenna and / or satellite internet dish 96B may be
mounted to the enclosure 98, for example to a top side 98A of the enclosure 98 or at another
suitable location. Enclosure 98 may have an air supply, such as a centrifugal fan 106, for
example driven by a motor 104, in order to cool and ventilate internal components to prevent
system downtime or damage from overheating. Enclosure 98 may have one or more exhaust
fans 108 and / or louvers, for example to facilitate air flow out of, or into, enclosure 98 for
heat dissipation from enclosure 98. Enclosure 98 may have an air supply, such as an air
supply fan 106, and may have an air supply filter (not shown) and conditioning equipment
such as a dehumidifier (not shown) to provide a quality air supply for the enclosure 98.
[0066] Referring to Fig. 6, an intermodal container is a relatively large rectangular
box-shaped standardized shipping container, designed and built for intermodal freight
transport, meaning these containers can be used across different modes of transport — from
ship to rail to truck — without unloading and reloading their cargo. Intermodal containers are
primarily used to store and transport materials and products efficiently and securely in the
global containerized intermodal freight transport system, but smaller numbers are in regional
use as well. These containers are known under a number of names, such as simply container,
cargo or freight container, ISO container, shipping, sea or ocean container, container van or
(Conex) box, or seacan. Intermodal containers exist in many types and a number of
standardized sizes, but ninety percent of the global container fleet are so-called dry freight or
general purpose containers, which are durable closed steel boxes, mostly of either twenty or
forty foot standard length. Common heights are 8 feet 6 inches and 9 feet 6 inches— the latter

are known as High Cube or Hi-Cube containers. Intermodal containers often include
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corrugated walls 101 for strength. Each corner of the container may include a twistlock
fitting 103 for securing the container to other containers and to various transportation devices
such as a container trailer for a road-based tractor unit. Reinforcing beams 105 may span the
edges of the container, for example the vertical columns that make up the four corners
between sidewalls, and the horizontal beams that make up the longitudinal and lateral side
edges of the base of the container.

[0067] Referring to Fig. 4, an example layout is illustrated of the components that
may make up a mining device 12. The enclosure 98 may contain one or more of a meter 72,
a splitter 74, a ventilation fan 76, a chiller 78, a step-down transformer 80, a distribution
panel 82, a contactor panel 84, a controller 86, network equipment 88 such as a modem and a
network switch, a thermistor or temperature sensor 90, and one or more mining processors
92 such as processors 92A-E. The generator 28 provides power to the mining device 12. In
some cases, the power is metered via meter 72 so the user can know how much to pay the
owner of the gas, and then the power may be split up.

[0068] Referring to Fig. 4, the generator 28 may produce polyphaser power, such as
three phase power, which may be useful to run large loads such as the ventilation fan 76 and
chiller 78. The power may travel into a step-down transformer 80. A transformer 80 may or
may not be required depending on what voltage the generator makes. Transformer 80 may
convert the input voltage to the required voltage to run the rest of the equipment. The
transformer or transformers 80 may also convert the three phase power to single phase
power. After the transformer the power may travel into a distribution panel 82. The panel 82
may feed power into the rest of the equipment. A contactor panel 84 may be used to switch
on and off various mining processor circuits each connected to one or more mining
processors 92. Different mining processor circuits may be designed for different voltages, as
some mining processor power supplies run on 120V, and some run on 208V.

[0069] Referring to Fig. 4, the network equipment 88 block may provide a source of
internet connection. A satellite / cellular / and/or radio antenna or other network
communication equipment 96 may be fitted on the mining device 12 and connected to a
modem. The modem may feed a network switch that has ethernet ports. Each mining

processor controller may need one ethernet port. The network connection may also feed a
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controller or controllers 86, which may be a programmable logic controller (PLC), which
may be accessed remotely. The controller 86 may be connected to at least a thermistor 90
(temperature sensor) within the mining device 12, to allow the controller 86 to control the
ventilation and chilling loads within the enclosure 98. The controller 86 may control the
contactor panel 84 switches to open and close circuits to add or remove mining processors 92
from operation. Each mining processor 92 may have a variety of configurations, but
generally may include at least a power supply, a controller board and mining circuitry, such
as an ASIC circuit. Various mining circuitry examples include CPU (central processing
unit), GPU (graphics processing unit), FPGA (Field-Programmable Gate Array), and ASIC
(application specific integrated circuit). The components of an ASIC mining processor
include the hash boards (each board has numerous chips that is doing the hashing), a
controller (to communicate with the network and optimize the mining processors chip
frequency and fans for cooling), and a power supply (typically converts AC input power to
DC power for the ASIC). Each mining processor 92 may be positioned on racks or shelving
units.

[0070] Referring to Fig. 4, the blockchain mining device 12 may comprise a
controller 86 connected to operate one or more aspects of the blockchain mining device 12.
The controller 86 may be connected to operate a cooling system, for example having a
ventilation fan 76 and a chiller 78, to maintain the mining processor 92 within a
predetermined operating range of temperature. For example, if the internal temperature
within the mining device 12 spikes above a predetermined maximum predetermined
temperature, the air ventilation system may initiate or ramp up, and if the temperature
contains past a second, relatively higher maximum predetermined temperature, the chilling
unit may initiate or ramp up to achieve an air-conditioning effect. Similarly, if the
temperature drops below a minimum predetermined temperature, a heating system (not
shown) may initiate that may or may not leverage the air ventilation infrastructure to
distribute heat. Plural controllers may be incorporated, for example to carry out different
tasks, for example one controller for temperature control and another for mining processor

control. The enclosure 98 may be structured to insulate its contents from the elements. The
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enclosure 98 may have a back-up heating device such as a space heater (not shown), for
example to be used to heat the enclosure 98 in case of shut down in cold weather.

[0071] Referring to Fig. 4, one or more controllers 86 may modulate operating power
loading to operate within the varying and gradually diminishing gas supply levels provided
by a remote oil well or other hydrocarbon production, storage, or processing facility. The
controller 86 may be connected to modulate a power load level used by the blockchain
mining device 12, for example by increasing or decreasing the mining activity, or hashrate,
of the mining processor 92. The mining processor 92 may comprise a plurality of processors,
and the controller 86 may be connected to modulate the operating power loading level by
increasing or decreasing the number of mining processors 92 that are actively engaged in
mining, such as powering down one or more mining processors 92.

[0072] The controller 86 may be connected to modulate the power load level in
response to variations in a supply or production rate of natural gas from the source of natural
gas, for example a production rate of the well 14. Referring to Fig. SA, over a relatively short
time period, such as a single day, the controller 86 may modulate the power load by
modulating the mining activity, or hashrate, of a mining processor 92 to correspond with
either or both a) readings from a production rate sensor (not shown), or b) a measured gas
production time profile based on recent (for example readings taken over the last week)
historical gas production readings taken from the well, such as is shown in Fig. 5A. Thus, as
gas production increases, so might the controller 86 increase mining activity, or hashrate, of
mining processor 92, thereby drawing more power which results in a larger power load and
gas consumption of the engine 56. As gas production decreases as it is known to do in a
relatively predictable and cyclical fashion as shown, the mining activity may decrease.
Adjustments may be made in real time to maximize the use of the casinghead gas produced
and to minimize waste of either electricity generated or excess gas sent to a disposal device.
[0073] Referring to Fig. 5A, in some cases the power load level 152 may be set in
relation to a daily minimum production rate 155B of natural gas. A production rate of
combustible gas from the remote oil well 14 may vary between a daily minimum production
rate 155B and a daily maximum production rate 155A. At least while the production rate is

above the daily minimum production rate155B, or for a period of time of eight, twelve,
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twenty-four, or more hours, the controller 86 may be set to limit the power load level to at or
below a power level 152 producible by the generator 28 when the production rate is at the
daily minimum production rate. Thus, because the power load level is set to the minimum
daily power supply from the generator 28, the controller 86 may retain a stable and
consistent number of mining processors 92 in operation all day long. Venting may be
decreased and little control philosophy may be required. Such a method may not completely
eliminate waste such as venting however waste is reduced.

[0074] Referring to Fig. 1, while the power load level is set to the daily minimum,
the excess gas or electricity may be addressed in a suitable fashion. In the example shown,
excess electricity produced by the generator 28 is diverted to an electricity disposal device,
in this case a load bank 32 when the production rate is above the daily minimum production
rate 155B. In some cases the controller 86 or another suitable device, may divert excess gas
from reaching engine 24, for example to a suitable gas disposal or storage device, such as an
atmospheric vent, a flare, or other device. One or more valves, such as an instrumented
valve, may be used for such diversion. In some cases excess gas sent to the engine will
automatically divert to disposal through the gas tree, as such equipment may already have
pressure regulation installed and set such that above a certain pressure excess gas is diverted
to vent or flare. The load bank may be controlled to load up the engine so that all power
generated in excess of the required amount to power the mine can be dissipated in the load
bank as heat. In such a fashion the user can eliminate venting altogether as long as the engine
is sized to consume the maximum available gas supply.

[0075] Referring to Fig. 5A, in some cases the power load level may be set in
relation to a daily maximum production rate 155A of natural gas, with shortfall made up by a
backup source of fuel or electricity. Referring to Fig. 1, the controller 86 may be set to limit
the power load level 150 to above a power level producible by the generator 28 when the
production rate 155 is at the daily minimum production rate 155B. In some cases the power
level is set to be limited at least while the production rate 155 is above the daily minimum
production rate 155B, or for another suitable time period such as eight, twelve, twenty-four
or longer periods of time. The power load level may be set to at, below, or above the

maximum power level producible by the generator 28 when the production rate 155 is at the
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daily maximum production rate 155A. A backup source, of fuel or electricity, in this case
one or more of propane tanks 30A, 30B, underground fuel supply line 46, and gas outlet line
42 from production storage tank 34, may be connected make up shortfalls in fuel or
electricity, respectively, required to supply the blockchain mining device 12 with the power
load level. In such an example vented gas is eliminated but back-up fuel use may be
increased, thus operating costs may rise relative to the daily low embodiment (embodiments
where power load level is set in relation to the daily minimum production rate 155B in Fig.
5A) because of the requirement for the backup fuel or electricity source.

[0076] On a well site there may be one or more uses for produced gas, and thus the
production rate of the well may be higher than the production rate of gas that arrives at the
engine 24 or 56, however, due to the varying production rate, the fluctuation in the graph
gives an indication of the proportional fluctuation in the actual production rate received by
the engine 24 or 56 as the case may be. In some cases the engine 24 or 56 is undersized and
cannot consume the maximum available gas, in which case the gas is sent to a gas disposal
or storage device via pressure regulation in the gas tree and/or at the engine. The engine may
comprise a throttle that permits some variation in gas consumption and power production at
the engine level, and in some cases the controller 86 is set to operate the throttle. In some
cases the power load level may be set in between the daily maximum and minimum
production rates, with a backup energy or fuel source and a method of disposing or storing of
excess gas.

[0077] Referring to Fig. 5B, the graph shows a typical scenario where gas production
decreases over time. As the natural gas production rate 155 decreases, individual mining
processors 92A-E may be removed or disengaged from the device 12 so that the load on the
engine 24 or 56 is reduced correspondingly, thereby reducing the required natural gas
consumption of the engine 24 or 56 to match or correspond with the decline in gas
availability. Fig. 5B depicts an engine fuel consumption level 154 that is modulated over
time in a stepped or stepdown fashion in relation to the gradually decreasing production rate
155 of the well.

[0078] In the claims, the word “comprising” is used in its inclusive sense and does

not exclude other elements being present. The indefinite articles “a” and “an” before a claim
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feature do not exclude more than one of the feature being present. Each one of the individual
features described here may be used in one or more embodiments and is not, by virtue only
of being described here, to be construed as essential to all embodiments as defined by the

claims.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY
OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A system comprising:

a source of combustible gas produced from an oil production, storage, or processing
facility;

a generator connected to the source of combustible gas; and

a blockchain mining device connected to the generator.

2. The system of claim 1 isolated from a sales gas line and an external electrical power
grid.
3. The system of any one of claim 1 - 2 in which:

the oil production, storage, or processing facility comprises a remote oil well;
the source of combustible gas comprises the remote oil well; and
the remote oil well is connected to produce a continuous flow of combustible gas to

power the generator.

4. The system of claim 3 further comprising a combustion engine connected to the

source of combustible gas and connected to drive the generator.

5. The system of claim 4 in which the combustion engine is a prime mover that is

connected to produce oil from the remote oil well.

6. The system of claim 4 in which the combustion engine is a first combustion engine,
and further comprising a second combustion engine that is a prime mover that is connected

to produce oil from the remote oil well.

7. The system of any one of claim 1 - 6 in which:
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the oil production, storage, or processing facility comprise an oil storage or
processing unit;

the source of combustible gas comprises the oil storage or processing unit, which has
a gas outlet connected to supply combustible gas to operate the generator; and

the oil storage or processing unit is connected to receive oil produced from a remote

oil well.

8. The system of any one of claim 1 - 7 in which the generator and blockchain mining

device are located adjacent to the oil production, storage, or processing facility.

9. The system of any one of claim 1 - 8 in which the oil production, storage, or
processing facility comprises a remote oil well, which comprises a plurality of remote oil
wells, and one or both of the following conditions are satisfied:

the plurality of remote oil wells are located on a multi-well pad; or

the plurality of remote oil wells include a satellite well.

10. The system of any one of claim 1 - 9 in which:

the blockchain mining device has a network interface and a mining processor;

the network interface is connected to receive and transmit data through the internet to
a network that stores or has access to a blockchain database; and

the mining processor is connected to the network interface and adapted to mine
transactions associated with the blockchain database and to communicate with the

blockchain database.

11. The system of claim 10 in which:

the network is a peer to peer network;

the blockchain database is a distributed database stored on plural nodes in the peer to
peer network; and

the blockchain database stores transactional information for a digital currency.
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12. The system of any one of claim 10 - 11 in which a controller is connected to
modulate a power load level exerted by the blockchain mining device on the generator, by

increasing or decreasing the mining activity of the mining processor.

13. The system of claim 12 in which:

the mining processor comprises a plurality of mining processors; and

the controller is connected to modulate the maximum power load level by increasing
or decreasing a maximum number of mining processors that are engaged in mining

transactions.

14. The system of claim 13 in which:
the oil production, storage, or processing facility comprises a remote oil well;
the source of combustible gas comprises the remote oil well, which is connected to

produce a continuous flow of combustible gas to operate the generator.

15. The system of claim 14 in which the controller is connected to modulate the power
load level in response to variations in a production rate of combustible gas from the remote

oil well.

16. The system of any one of claim 14 - 15 in which:

a production rate of combustible gas from the remote oil well varies between a daily
minimum production rate and a daily maximum production rate; and

while the production rate is above the daily minimum production rate, the controller
is set to limit the power load level to at or below a power level producible by the generator

when the production rate is at the daily minimum production rate.

17. The system of claim 16 in which the controller is set to divert to a load bank excess

electricity produced by the generator.

18. The system of any one of claim 14 - 15 in which:
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a production rate of combustible gas from the remote oil well varies between a daily
minimum production rate and a daily maximum production rate;

the controller is set to limit the power load level to above a power level producible by
the generator when the production rate is at the daily minimum production rate; and

a backup source, of fuel or electricity, is connected make up a shortfall in fuel or
electricity, respectively, required to supply the blockchain mining device with the power

load level.

19. The system of any one of claim 1 - 18 in which a controller is connected to operate a
cooling system to maintain the blockchain mining device within a predetermined operating

range of temperature.

20. The system of any one of claim 1 - 19 in which the blockchain mining device is

mounted on a skid or trailer.

21. The system of claim 20 in which the skid or trailer comprises a generator driven by

an engine, which is connected to the source of combustible gas.

22. The system of any claim 21 in which the engine comprises a turbine.

23. The system of any one of claim 1 - 22 in which the blockchain mining device

comprises an intermodal transport container.

24. A method comprising using a source of combustible gas produced at a hydrocarbon
production well, storage, or processing facility, to produce electricity to operate a blockchain

mining device located at the hydrocarbon production well, storage, or processing facility,

respectively.
25. The method of claim 24 further comprising, prior to using the source of combustible
gas:
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disconnecting the source of combustible gas from a combustible gas disposal device
at the hydrocarbon production well, storage, or processing facility; and

connecting the source of combustible gas to operate the blockchain mining device.

26. The method of any one of claim 24 - 25 further comprising:

connecting the source of combustible gas to operate the blockchain mining device;
and

diverting gas from a combustible gas disposal or storage device to operate the

blockchain mining device.

27. The method of any one of claim 25 — 26 in which the combustible gas disposal or
storage device comprises one or more of a flare, a vent to the atmosphere, an incinerator, or a

bumner.

28. The method of any one of claim 24 - 27 in which the hydrocarbon production well,
storage, or processing facility comprises an oil or gas well that is isolated from a sales gas

line and an external electrical power grid.

29. The method of any one of claim 24 - 28 in which the source of combustible gas is a
remote oil or gas well, and further comprising producing a continuous flow of combustible

gas to power a generator connected to operate the blockchain mining device.

30. The method of claim 29 in which producing further comprises supplying combustible

gas to a combustion engine that is connected to drive the generator.
31. The method of claim 30 in which the source of combustible gas is a remote oil well,

and further comprising using the combustion engine as a prime mover to produce oil from

the remote oil well.
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32. The method of claim 31 in which, prior to using the source of combustible gas, the
combustion engine is under loaded as the prime mover, and further comprising connecting

the generator to a power takeoff connected to the combustion engine.

33. The method of claim 30 in which the combustion engine is a first combustion engine,
and further comprising:

prior to supplying combustible gas to the first combustion engine, connecting the first
combustion engine to receive combustible gas from the remote oil well; and

using a second combustion engine as a prime mover to produce oil from the remote

oil well.

34. The method of any one of claim 29 - 33 further comprising operating the blockchain
mining device to:

mine transactions with the blockchain mining device; and

communicate wirelessly through the intemet to communicate with a blockchain

database.

35. The method of claim 34 further comprising modulating, using a controller, a power
load level exerted by the blockchain mining device on the generator, by increasing or

decreasing a mining activity of the blockchain mining device.

36. The method of claim 35 in which:
the blockchain mining device comprises a plurality of mining processors; and
modulating comprises modulating the power load level by increasing or decreasing a

maximum number of mining processors that are engaged in mining transactions.

37. The method of claim 36 in which modulating comprises modulating the power load
level in response to variations in a production rate of combustible gas from the remote oil or

gas well.
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38. The method of any one of claim 36 - 37 in which:

a production rate of combustible gas from the remote oil or gas well varies between a
daily minimum production rate and a daily maximum production rate; and

modulating comprises limiting, while the production rate is above the daily minimum
production rate, the power load level to at or below a power level producible by the

generator when the production rate is at the daily minimum production rate.

39. The method of claim 38 further comprising diverting to a load bank excess electricity

produced by the generator.

40. The method of any one of claim 36 - 37 in which:

a production rate of combustible gas from the remote oil or gas well varies between a
daily minimum production rate and a daily maximum production rate;

modulating comprises limiting the power load level to above a power level produced
by the generator when the production rate is at the daily minimum production rate; and

supplying from a backup fuel or electricity source a shortfall in fuel or electricity,

respectively, required to supply the blockchain mining device with the power load level.
41. The method of claim 40 in which the power load level is limited to above a power

level produced by the generator when the production rate is at the daily maximum

production rate.
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ABSTRACT OF THE DISCLOSURE

Methods and systems of operating a blockchain mining device using natural gas produced at
a hydrocarbon production, storage, or processing site/facility. A generator may be retrofitted
to an existing prime mover used to pump the well, and the generator may be used to power
the blockchain mining device. Portable mining devices may be hooked up to a casinghead
gas supply at a remote, isolated oil facility. Power loading levels may be modulated by

adjusting mining transaction levels to correspond with combustible gas production levels.
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BLOCKCHAIN MINE AT OIL OR GAS FACILITY

TECHNICAL FIELD

[0001] This document relates to blockchain mining at an oil or gas facility.

BACKGROUND
[0002] At remote oil and gas facilities, excess natural gas is often wasted, for example vented to

atmosphere or burned via flaring.

SUMMARY

[0003] A system is disclosed comprising: a source of combustible gas produced from an oil
production, storage, or processing facility, such as a remote oil well; a generator connected to the source of
combustible gas; and a blockchain mining device connected to the generator.

[0004] A method is disclosed comprising using a source of combustible gas produced at a
hydrocarbon production well, storage, or processing facility, to produce electricity to operate a blockchain
mining device located at the hydrocarbon production well, storage, or processing facility, respectively.
[0005] A method is disclosed comprising using a source of combustible gas, which is produced from
a remote oil or gas well, to produce electricity to operate a blockchain mining device.

[0006] A method is disclosed comprising: disconnecting a source of combustible gas from a gas
vent or combustion device at a hydrocarbon production well or processing facility; and connecting the source
of combustible gas to produce clectricity to operate a blockchain mining device.

[0007] A method is disclosed comprising using a source of combustible gas, which is produced from
a remote oil or gas well, to produce electricity to operate a blockchain mining device.

[0008] A method is disclosed of reducing vented or flared natural gas at upstream oil and gas
facilities, the method consists of operating a natural gas aspirated prime mover fueled directly by the vented
or flared gas source; the prime mover runs a generator to generate power, the generator powers a portable
blockchain mine.

[0009] An upstream oil and gas blockchain mining apparatus is disclosed comprising a well, excess
gas is captured off the casing of the well to run a natural gas engine, the engine runs both a hydraulic pump
and a generator, the generator powers a portable blockchain mine, where the mining load is sized at the low
end of the variable availability of gas; excess gas above the amount required to fuel the load is vented, where

the mining load is sized at the low end of the variable availability of gas; the prime mover varies its torque
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based on the availability of the gas so as to minimize excess vented gas, excess power above the amount
necessary to run the mining load is dissipated in a load bank, where the mining load is sized at the high end of
the variable availability of gas; and make-up gas is taken from propane tanks on site or from line gas.

[0010] An upstream oil and gas blockchain mining apparatus is disclosed comprising a well, excess
gas is captured off the casing of the well to run a prime mover such as an engine, turbine or boiler, the prime
mover runs a generator, the generator powers a portable blockchain mine, where the mining load is sized at
the low end of the variable availability of gas; excess gas above the amount required to fuel the load is
vented, where the mining load is sized at the low end of the variable availability of gas; the prime mover
varies its torque based on the availability of the gas so as to minimize excess vented gas, excess power above
the amount necessary to run the mining load is dissipated in a load bank, where the mining load is sized at the
high end of the variable availability of gas; make-up gas is taken from propane tanks on site or from line gas.
[0011] An upstream oil and gas blockchain mining apparatus is disclosed comprising a multi-well
pad or group of satellite wells that produce into an oil treating facility, gas is captured off of the casing of the
wells or off of oil and gas separating vessels such as tanks at the treating facility via vapor recovery units or
compressors, the gas is used to run a prime mover such as an engine or turbine, the prime mover runs a
generator which powers a portable blockchain mine.

[0012] An upstream oil and gas blockchain mining apparatus is disclosed comprising an oil and gas
treating facility consists of a flare, incinerator, combustor or burner; excess gas is taken off the inlet line of
the flare and redirected to a prime mover such as a natural gas engine, turbine or boiler, the prime mover runs
a generator which powers a portable blockchain mining device.

[0013] A portable blockchain mining apparatus is disclosed comprising an enclosure containing the
blockchain mining equipment, the enclosure having a ventilation mechanism, to dissipate the heat produced
by the mining processors, for example one or more of an air supply fan, an exhaust fan, louvers, and others,
the enclosure having a satellite, radio or cellular antenna to provide a connection to the internet, the enclosure
containing network equipment such as a modem and network switch, the enclosure designed to be portable
such as trailer mounted, the enclosure being insulated from the elements, the enclosure containing a natural
gas aspirated engine and a generator to power the mining equipment, and the engine may comprise a turbine,
where the enclosure is an intermodal shipping container, where the enclosure has a chiller or air cooling
means fitted to it, the enclosure having a back-up heating means, such as a space heater, to be used to pre-
heat the enclosure in case of shut down in cold weather.

[0014] In various embodiments, there may be included any one or more of the following features:

The oil production, storage, or processing facility comprises a remote oil well. The oil production, storage, or
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processing facility comprise an oil storage or processing unit. The system is isolated from a sales gas line and
an external electrical power grid. The source of combustible gas comprises the remote oil well; and the
remote oil well is connected to produce a continuous flow of combustible gas to power the generator. A
combustion engine is connected to the source of combustible gas and connected to drive the generator. The
combustion engine is a prime mover that is connected to produce oil from the remote oil well. The
combustion enging is a first combustion engine, and further comprising a second combustion engine that is a
prime mover that is connected to produce oil from the remote oil well. The source of combustible gas
comprises an oil storage or processing unit with a gas outlet connected to supply combustible gas to operate
the generator; and the oil storage or processing unit is connected to receive oil produced from a remote oil
well. The generator and blockchain mining device are located adjacent to the oil production, storage, or
processing facility, for example adjacent to the remote oil well. The remote oil well comprises a plurality of
remote oil wells, and one or both of the following conditions are satisfied: the plurality of remote oil wells are
located on a multi-well pad; or the plurality of remote oil wells include a satellite well. The blockchain
mining device has a network interface and a mining processor; the network interface is connected to receive
and transmit data through the internet to a network that stores or has access to a blockchain database; and the
mining processor is connected to the network interface and adapted to mine transactions into blocks
associated with the blockchain database and to communicate with the blockchain database. The network is a
peer to peer network; the blockchain database is a distributed database stored on plural nodes in the peer to
peer network; and the blockchain database stores transactional information for a digital currency. A controller
is connected to modulate a power load level exerted by the blockchain mining device on the generator, by
increasing or decreasing the mining activity of the mining processor. The mining processor comprises a
plurality of mining processors; and the controller is connected to modulate the maximum power load level by
increasing or decreasing a maximum number of mining processors that are engaged in mining. The source of
combustible gas comprises the remote oil well, which is connected to produce a continuous flow of
combustible gas to operate the generator. The controller is connected to modulate the power load level in
response to variations in a production rate of combustible gas from the remote oil well. A production rate of
combustible gas from the remote oil well varies between a daily minimum production rate and a daily
maximum production rate; and while the production rate is above the daily minimum production rate, the
controller is set to limit the power load level to at or below a power level producible by the generator when
the production rate is at the daily minimum production rate. The controller is set to divert to a load bank
excess electricity produced by the generator. A production rate of combustible gas from the remote oil well
varies between a daily minimum production rate and a daily maximum production rate; the controller is set to

limit the power load level to above a power level producible by the generator when the production rate is at
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the daily minimum production rate; and a backup source, of fuel or electricity, is connected make up a
shortfall in fuel or electricity, respectively, required to supply the blockchain mining device with the power
load level. A controller is connected to operate a ventilation, heating and cooling system to maintain the
blockchain mining device within a predetermined operating range of temperature. The blockchain mining
device is mounted on a skid or trailer. The skid or trailer comprises a generator driven by an engine, which is
connected to the source of combustible gas. The engine comprises a turbine. The generator and engine may
be mounted integral to the skid, trailer, or blockchain mining device. The blockchain mining device
comprises an intermodal transport container. Prior to using the source of combustible gas: disconnecting the
source of combustible gas from a combustible gas disposal device at the hydrocarbon production well,
storage, or processing facility; and connecting the source of combustible gas to operate the blockchain mining
device. Connecting the source of combustible gas to operate the blockchain mining device; and diverting gas
from a combustible gas disposal or storage device to operate the blockchain mining device. The combustible
gas disposal or storage device comprises one or more of a flare, a vent to the atmosphere, an incinerator, or a
burner. The hydrocarbon production well, storage, or processing facility comprises an oil or gas well that is
isolated from a sales gas line and an external electrical power grid. The source of combustible gas is a remote
oil or gas well, and further comprising producing a continuous flow of combustible gas to power a gencrator
connected to operate the blockchain mining device. Producing further comprises supplying combustible gas
to a combustion engine that is connected to drive the gencrator. The source of combustible gas is a remote oil
well, and further comprising using the combustion engine as a prime mover to produce oil from the remote
oil well. Prior to using the source of combustible gas, the combustion engine is under loaded as the prime
mover, and further comprising connecting the generator to a power takeoff connected to the combustion
engine. The combustion engine is a first combustion engine, and further comprising: prior to supplying
combustible gas to the first combustion engine, connecting the first combustion engine to receive combustible
gas from the remote oil well; and using a second combustion engine as a prime mover to produce oil from the
remote oil well. Operating the blockchain mining device to: mine transactions with the blockchain mining
device, for example by mining the most recent block on the blockchain with the blockchain mining device,;
and communicate wirelessly through the internet to communicate with a blockchain database. Modulating,
using a controller, a power load level exerted by the blockchain mining device on the generator, by increasing
or decreasing the mining activity of the blockchain mining device, for example the mining activity of plural
mining processors contained within the blockchain mining device. The blockchain mining device comprises a
plurality of mining processors; and modulating comprises modulating the power load level by increasing or
decreasing a maximum number of mining processors that are engaged in mining. Modulating comprises

modulating the power load level in response to variations in a production rate of combustible gas from the
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remote oil or gas well. A production rate of combustible gas from the remote oil or gas well varies between a
daily minimum production rate and a daily maximum production rate; and modulating comprises limiting,
while the production rate is above the daily minimum production rate, the power load level to at or below a
power level producible by the generator when the production rate is at the daily minimum production rate.
One or more of: diverting to a load bank excess electricity produced by the generator; or diverting, to a
combustible gas disposal or storage device, excess combustible gas supplied to operate the generator. A
production rate of combustible gas from the remote oil or gas well varies between a daily minimum
production rate and a daily maximum production rate; and modulating comprises limiting the power load
level to above a power level produced by the generator when the production rate is at the daily minimum
production rate; and supplying from a backup fuel or electricity source a shortfall in fuel or electricity,
respectively, required to supply the blockchain mining device with the power load level. The power load
level is limited to above a power level produced by the generator when the production rate is at the daily
maximum production rate. The blockchain mining device may be replaced by a suitable mining device or
data center. The prime mover is connected to drive a pump jack or a rotating drive head mounted to the
remote oil well. The power unit comprises a generator driven by a power take off from the prime mover. A
compressor is connected to pressurize natural gas supplied from the source of natural gas to the power unit.
The source of combustible gas comprises raw natural gas. The remote oil well comprises a plurality of
remote oil wells. The network interfaces comprises one or more of a satellite, cellular, or radio antenna,
connected to a modem. Successfully mining a block by a mining processor provides a reward of the digital
currency, and the reward is assigned to a digital wallet or address stored on a computer readable medium.
Prior to using the source of combustible gas, disconnecting the source of combustible gas from a gas vent or
combustion device; and connecting the source of combustible gas to operate the blockchain mining device.
The source of vented or flared natural gas is derived from combustible vapors produced as a result of oil
treating or processing, such as an oil storage tank, separating vessel, or a free water knockout. The source of
vented or flared natural gas is sourced from the inlet line of a flare, incinerator, combustor or burner.
Retrofitting an existing natural gas engine running a hydraulic pump to also run a generator, the generator
powering a portable blockchain mine. Adding secondary prime movers such as natural gas internal
combustion engines, turbines or boilers to run associated generators, the generators powering a portable
blockchain mine. The mining load is sized at the low end of a variable vented or flared gas supply such that
back-up fuel requirement usage is minimized, the excess gas over and about the amount required to fuel the
mining load is vented or flared (combusted). The mining load is sized at the low end of a variable vented or
flared gas supply such that back-up fuel requirement usage is minimized, the engine is controlled to throttle

up or down based on the availability of excess gas so as to produce more torque, the additional torque
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generates excess power above that required to run the mining load, the excess power is directed to a load
bank and dissipated as heat, and thus venting is minimized. The electrical load (of the mining hardware) is
sized at the high end of a fluctuating excess or stranded gas supply such that venting or flaring is minimized
or eliminated, where shortages in gas supply are made up from available back-up fuel such as propane or line
gas. Changing the blockchain mine electrical load over time in response to changes in the excess or stranded
gas volume availability. The mining load can be changed through the addition or removal of mining
processors. Minimizing the vented or flared gas volumes by changing the mining hardware load in reaction
to observed changes in average natural gas source rates over time. Minimizing the consumed back up fuel
volumes by changing the mining hardware load in reaction to observed changes in average natural gas source
rates over time.

[0015] These and other aspects of the device and method are set out in the claims, which are

incorporated here by reference.

BRIEF DESCRIPTION OF THE FIGURES

[0016] Embodiments will now be described with reference to the figures, in which like reference
characters denote like elements, by way of example, and in which:

[0017] Fig. 1 is a schematic illustrating a system for powering a blockchain mine at a remote oil well
using a generator retrofitted to a prime mover, which operates a drivehead to pump oil up from the reservoir.
[0018] Fig. 2 is a schematic illustrating another embodiment of a system for powering a blockchain
mine at a remote oil well, with a prime mover (engine) operating the drivehead, and another engine and
generator connected to the remote well for powering the blockchain mine independent of the prime mover
that operates the drive head.

[0019] Fig. 3 is a schematic illustrating another embodiment of a system for powering a blockchain
mine, in which a generator and engine are connected to be powered by combustible gas taken off of an oil
storage unit to power the blockchain main.

[0020] Fig. 4 is a schematic depicting a blockchain mining device with a plurality of mining
processors and associated control and network equipment housed within a portable enclosure.

[0021] Fig. 5A is a graph that illustrates short-term changes in available natural gas produced over
time by an oil production, storage, or processing facility.

[0022] Fig. 5B is a graph that illustrates long-term changes in available natural gas produced over

time by an oil production, storage, or processing facility.
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[0023] Fig. 6 is a perspective view of an intermodal shipping container housing blockchain mining
equipment for use at a remote oil or gas production, storage, or processing facility.

[0024] Figs. 6A, 6B, and 6C are diagrams that illustrate a) a peer-to-peer network, b) a layout of
hardware forming a single node in the peer-to-peer network, and ¢) a conceptual illustration of a blockchain

database stored on an individual node, respectively.

DETAILED DESCRIPTION

[0025] Immaterial modifications may be made to the embodiments described here without departing
from what is covered by the claims.

[0026] Natural gas is a naturally occurring combustible gas, often in the form of a mixture of
hydrocarbon gases that is highly compressible and expansible. Methane (CH4) is the chief constituent of most
natural gas (constituting as much as 85% of some natural gases), with lesser amounts of ethane, propane,
butane, and pentane. Impurities may also be present in large proportions, including carbon dioxide (CO»),
helium, nitrogen, and hydrogen sulfide (H>S).

[0027] Natural gas may be produced from various sources. Natural gas may naturally separate from
the oil stream as it is produced up the well and may be captured off the casing side of the well, the casing side
referring to the annular space between the production tubing and the well bore or well casing if present.
When natural gas is produced from an underground reservoir, it may be saturated with water vapor and may
contain heavy hydrocarbon compounds as well as nonhydrocarbon impurities. Natural gas produced from
shale reservoirs is known as shale gas. The composition of the gas stream is a function of the thermal
maturity of the rock. Thermally immature rocks will contain heavier hydrocarbon components and may
contain liquid components. Overmature reservoirs may contain appreciable quantities of CO». Natural gas
may also be liberated out of solution from the oil as it is treated, such as in a tank on the well site or as it is
undergoes further refinement at a downstream facility. In upstream production of oil and gas, natural gas may
be produced as the primary product, for example from a gas well, or as a by-product of oil production, for
example from an oil well.

[0028] Natural gas produced as a by-product of oil production may be used in various ways. The oil
well operator may attempt to capture the gas and consume it, for example as on-site fuel for equipment or for
instrumentation pressure. If there is an excess of natural gas that cannot be used on site, it may be desirable to
sell the excess by tying the source into a pipeline network with a sales line to sell to a customer connected to

the pipeline network. If the amount of gas is significant, it can be compressed or liquefied into storage vessels

669



to be sold to market. If there is no pipeline network but there is a power grid, the operator may have the
option to use the gas to generate electricity to sell to the power grid owner.

[0029] Raw natural gas may require processing before it can be sold via a sales gas line. In long
distance transmission of sales gas by pipeline, the pressure is usually less than 1,000 pounds per square inch
gage (PSIQG). It is important that no liquids form in the line because of condensation of either hydrocarbons or
water. Hydrocarbon liquids reduce the pipeline efficiency and might hold up in the line to form liquid slugs,
which might damage downstream compression equipment. Condensed water can do the same damage.
Additionally, water may form solid complexes (hydrates), which accumulate and block the line. Further, it
may be economical to extract liquefiable hydrocarbon components, which would have a higher market value
on extraction as compared with their heating value if left in the gas.

[0030] The end user of natural gas needs to be assured of two conditions before committing to the
use of gas in a home or factory: the gas must be of consistent quality, meeting sales gas specifications, and
the supply of gas must be available at all times at the contracted rate. Gas treating facilities, therefore, must
be designed to convert a particular raw gas mixture into a sales gas that meets the sales-gas specifications,
and such facilities must operate without interruption. Typical processing steps include inlet separation,
compression, gas sweetening, sulfur recovery or acid gas disposal, dehydration, hydrocarbon dewpoint
control, fractionation and liquefied petroleum gas (LPG) recovery, and condensate stabilization. Sales gas
specifications may vary by jurisdiction, although Table 1 below illustrates a typical specification. A sales gas
line may be a pipeline of more than ten km of length, in some cases more than fifty, a hundred, or two
hundred, kilometers in length, and connecting between an oil and gas site and travelling to an end user, a
processing site, or a distribution site.

[0031] Table 1: Typical Sales Gas Specification

Component Sales Gas Specification

(maximum limits)

H2S (ppm) 10-16
02 (mol. %) 0.0
CO2 (mol. %) 2-3

Moisture (mg/L and Ib/mmscf) | 0.1-.16 (4-10)

[0032] A source of natural gas may be located at a remote oil and gas site, for example one that is
lacking in accessible infrastructure such as an external pipeline network (sales line) or external power grid to
sell into. In many locations it may not be economically feasible to build the infrastructure required to take the

produced gas, or resultant electricity generated by combustion of the gas, to market, for example due to
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significant capital expense required or when the volume of gas is insufficient to pay out the investment. In
such cases, the operator is forced to do something with the excess or stranded gas and is left with few options.
Such options currently include venting the gas to atmosphere un-combusted, combusting the gas on site via
flare, incinerator, or combustor, or worst case scenario ceasing production of the gas source, for example
shutting in the oil well.

[0033] Venting excess gas to atmosphere is the most cost effective option for the operator but may
have the most negative impact on the environment, as excess natural gas is regarded as 25-35 times worse
than CO; as a greenhouse gas on a 100 year global warming potential timescale. Currently, venting gas to
atmosphere is a common occurrence in oil production all over the world, as few jurisdictions restrict this
practice.

[0034] Combustion disposal options, while more environmentally friendly than venting, represent a
significant capital expense and do not provide utility for the operator. Combustion options include, but are
not limited to, flaring and incineration. Combustion disposal methods produce waste heat and essentially
represent waste of the potential energy of the gas. Such options may represent a capital liability to the
operator, as such do not generate any revenue. Both combustion and venting can pose health concerns to
nearby residents and are typically considered a nuisance.

[0035] Selling excess gas to a pipeline, i.e. a sales gas line, or using the gas to generate electricity to
sell to an external power grid may be ideal options, but such options may require a significant capital expense
when there is no infrastructure nearby. To pay off the capital expense, the volume of excess gas must be
significant and the supply must also be guaranteed for the payout period. This is often not the case in many
upstream oil production activities, as gas volumes associated with oil production can quickly diminish. Many
remote oil and gas sites are located in unpopulated areas that are hundreds of kilometers outside of the nearest
town, and of which no viable sales option is economically feasible.

[0036] An external power grid may be an electrical power transmission system comprising overhead
or underground wiring, often supplying electricity in polyphase form, and spanning an electrical substation to
an oil and gas site. Long-distance clectricity transmission is typically carried with high voltage conductors.
Transmission lines traverse large regions and require numerous support towers, often spanning hundreds of
kilometers from generation to distribution and end use. Substations transform power from transmission
voltages to distribution voltages, typically ranging from 2400 volts to 37,500 volts.

[0037] Referring to Figs. 1-3, a system 10 is illustrated comprising a source of combustible gas, for
example natural gas or another hydrocarbon gas, produced from a hydrocarbon production, storage, or

processing facility, in this case a remote oil well 14, a power unit such as a generator 28, and a blockchain
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mining device 12. The generator 28 is connected to produce electricity from the source of natural gas. The
data mining or blockchain mining device 12 is connected to the generator 28, for example connected to
receive electricity from or be powered by the generator 28. Referring to Fig. 2, an oil well 14 may include a
suitable production tree 110, which may include a drivehead 16, a stuffing box 114, a flow tee 117, and a
casinghead 15, all mounted on a wellhead 116.

[0038] Referring to Figs. 1-3, the remote oil or gas well 14 may be isolated from one or more of a
sales gas line or external power grid. Isolated may refer to the fact the no sales gas line or external power
grid, as the case may be, is located within a distance that would be economically feasible to connect into, for
example such infrastructure may be more than five, ten, fifty, or a hundred kilometers away. Oil and gas
production, storage, and processing assets are often distributed across remote locations. For example, well-
sites can be remote and isolated from conventional communications equipment making the retrieval of well-
site data difficult and unreliable. Some locations can be so remote, that periodic on-site visits are required to
manually or semi-manually retrieve data. Some locations are only accessible via off-road vehicles or
helicopter.

[0039] Referring to Figs. 1-2, the combustible gas used in the systems and methods in this document
may be natural gas, such as raw natural gas and/or casing gas. Casing gas, also known as casinghead gas, is
gas produced as a byproduct from a producing oil well 14. Referring to Fig. 1, casing gas is taken from the
well 14 through the casinghead 15 at the top of the well 14. The casinghead 15 is in fluid communication
with the annulus defined between the production tubing and the well bore or well casing lining the well bore.
The casinghead may feed raw natural gas via supply line 41 to a gas tree 22, which may distribute the gas to
the various pieces of equipment on site that may use or dispense of the gas. Raw gas may be a gas directly
produced from the well, or otherwise unprocessed. Raw gas may contain natural gas liquids (condensate,
natural gasoline, and liquefied petroleum gas), water, and some other impurities such as nitrogen, carbon
dioxide, hydrogen sulfide and helium.

[0040] Referring to Figs. 1-3, the generator 28 and blockchain mining device 12 may be positioned
at a suitable location relative to the hydrocarbon well, storage site, or processing facility, such as remote oil
well 14. The generator 28 and blockchain mining device 12 may be located adjacent to the remote oil well 14,
for example within one hundred meters. The generator 28 and blockchain mining device 12 may be located
further distances away, for example within one kilometer of the remote oil well 14. Relatively longer
distances may permit the device 12 to be powered by combustion of gas from plural wells 14 as described

below.
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[0041] Referring to Figs. 1-2, as above, system 10 may be located at a remote oil well. In the
examples shown, the source of combustible gas comprises the remote oil well, 14. As the source of gas the
remote oil well 14 may be connected to produce a continuous flow of combustible gas to power the generator
28, for example by supply of combustible gas to a combustion engine 24 that is connected to drive the
generator 28.

[0042] Referring to Fig. 1, at a remote oil well site an internal combustion engine 24, such as a
motor, may be set up to operate as, or to drive, a prime mover, such as a pump jack or rotating drivehead 16,
which is connected to produce oil from the remote oil well 14. A prime mover in this document refers to any
machine that converts energy from a source energy into mechanical energy, as a motive power source
providing energy to move the components that pump oil from the well 14. A pumpjack converts the rotary
motion of a driveshaft of the engine 24 to a vertical reciprocating motion of a walking beam to raise and
lower the pump shaft (polished rod) to operate a downhole pump positioned at the base of production tubing
in the well. A rotating drivehead 16 is a top side motor that rotates the polished rod to operate a downhole
moineau or progressing cavity pump, which in turn drives oil up the production tubing to surface. Driveheads
and pumpjacks are examples of artificial lift systems, other examples of which include bottom hole motors. A
rotating drivehead may incorporate a hydraulic motor that is driven by a hydraulic pump 26, which is driven
by the prime mover or engine 24, for example via supply and return hydraulic lines 18 and 20. At many
remote oil wells 12 the prime mover or engine 24 is connected to receive as fuel natural gas from the source
of combustible gas, in this case well 14, for example via gas tree 22 and supply line 54.

[0043] Referring to Fig. 1, the prime mover engine 24 may be connected to drive the generator 28.
In one case the generator 28 is connected, in some cases retrofitted, to a power takeoff on the engine 24, such
as a drive shaft. In some cases the drive shaft also operates the hydraulic pump 26, or drives the gearbox of a
pumpjack. The remote oil well 14 may produce natural gas as a by-product off an annulus of the well 14 or
other space between adjacent sections of piping, tubing, and / or casing positioned within the well 14. The
generator 28 may be any device that converts mechanical energy to electrical energy, such mechanical energy
being converted from energy of combustion of the combustible gas. The engine 24 may be a natural aspirated
internal combustion engine. The combination of the generator 28 and the engine 24 may be referred to as a
genset or engine-generator. The generator 28 may be an alternator, a gas turbine generator, a boiler coupled
with a steam-powered generator, or other suitable devices.

[0044] Referring to Fig. 1, the generator 28 may be used to leverage excess energy available when
the prime mover engine 24 is under loaded. For example, an engine 24 may be rated at 60 or higher

horsepower, but may actually only require 20-30 horsepower to pump the well 14. In such a case the well 14
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is a good candidate for retrofitting a generator 28 to leverage the excess power capacity of the engine 24. The
generator 28 may thus be connected, for example through a power takeoff, to the combustion engine 24. In
other cases the generator 28 may be connected to a mechanical energy source elsewhere in the existing power
train, for example to the gearbox or crank assembly of a pump jack, or to a hydraulic motor connected to the
pump 26. In other cases, the well site may have an existing generator 28 in place, for example already
connected to be driven by the engine 24, and in such a case the mining device 12 may be connected to such
generator 28 to receive power for operations.

[0045] Referring to Fig. 2, the mining device 12 may be powered by a generator 28 that is
retrofitted, or already present, at a well site independent of the prime mover engine 24. One or more such
components may be housed in an enclosure such as an engine building 50. In the example shown during
operation the generator 28 is connected to be driven by an engine 56, referred to as a first engine, while a
second engine 24 is present to act as the prime mover to pump the well 14. Prior to using the combustible gas
to power the mining device 12, a user may connect the generator 28 to an existing engine 56, or may connect
a gen-set comprising engine 56 and generator 28 to the gas supply, such as through lines 43 connected to a
gas tree 22 on site. The engine 56 and generator 28, or just the generator 28, may be supplied as part of the
mining device 12 in some cases, for example as a skid or trailer-mounted unit, in order to provide a turnkey
or plug-and-play system that may be transported to the well 14, hooked up to the gas supply or tree 22, and
operated.

[0046] Referring to Fig. 3, the mining device 12 may be powered by gas from a plurality of sources,
such as a plurality of remote oil wells 14A-D. The plurality of remote oil wells 14A-D may be located on a
multi-well pad 118, for example a plurality of horizontal wells that penetrate the same hydrocarbon reservoir.
The plurality of remote oil wells 14A-D may include one or more satellite wells. A satellite well includes a
well that is separate from a main group of wells or another well, but whose production is directed to a
common processing facility. A satellite well may include a well that penetrates the same hydrocarbon
reservoir as other wells in the plurality of wells. Each of the plurality of remote oil wells 14A-D may have
respective casinghead gas lines 60 and oil or emulsion lines 58, which in the examples shown are bussed or
grouped together, though such grouping is not necessary and in some cases independent lines may be used for
each well or a group of one or more wells. The gas supply line or lines 60 may feed an engine 56 that drives a
generator 28 that powers a mining device 12.

[0047] Referring to Fig. 3, the source of combustible gas may be an oil storage or processing unit,
for example a production storage tank or tanks 34A-B. The tanks 34 may store emulsion, for example a

mixture of oil and water, which may be supplied via one or more emulsion or oil lines 58 from wells 14A-D.
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The source of natural gas may comprise oil storage production tank 34 connected to receive oil produced
from the remote oil well 14. Oil storage production tank 34 may store, and in some cases separate, emulsion
38, which may release vapor such as combustible gas 36 over time. A gas outlet, such as a vapor recovery
unit 66, may be connected to supply natural gas from the oil storage production tank 34 to the engine 56. A
compressor 62 or other suitable device may be used to pressurize the gas supplied to engine 56. The engine
56 and generator 28 may form a standalone unit or may be connected for other functions on the site, such as
to pump a well or power communications or electrical equipment. Pressurized natural gas from compressor
62 may be used to fuel lease equipment 64, such as control equipment, communications equipment,
surveillance equipment, heaters, or other components. Excess or unused gas may be directed to a gas disposal
or storage device such as an atmospheric vent or combustion device, in this case a flare 68. Gas may be
diverted from flare 68 to engine 56 via an excess gas line 70.

[0048] Referring to Fig. 3, in some cases a method of installing the system 10 on site includes
reducing the amount of combustible gas that is wasted on site. For example, the method of install may
include disconnecting the source of combustible gas, in this case from tanks 34 and/or line 60, from an
atmospheric vent or combustion device, in this case flare 68, or to atmosphere via a vent 52 (Fig. 1). The
source of combustible gas may be initially connected to operate the blockchain mining device 12. Once
disconnected, the atmospheric vent or combustion device may be unused in the future, or may be used only in
certain circumstances. In some cases combustible gas is diverted at least partially from the atmospheric vent
or combustion device to operate the blockchain mining device 12, so that relatively less gas is wasted during
operation. In such cases the flare 68 may remain connected to the source of gas, for example to receive a
lesser feed of gas than prior to the installation of mining device 12, and in other cases to receive diverted
excess gas in certain circumstances for example as described further elsewhere in this document. An
atmospheric vent or combustion device is an example of a gas disposal device, and includes a flare, a vent to
the atmosphere, an incinerator, a burner, and other suitable devices.

[0049] A blockchain is a form of database, which may be saved as a distributed ledger in a network
of nodes that maintains a continuously-growing list of records called blocks. Each block contains a timestamp
and a link to a previous block. The data in a block cannot be altered retrospectively without significant
computational effort and majority consensus of the network. The first blockchain was conceptualised by
Satoshi Nakamoto in 2008 and implemented the following year as a core component of the digital currency,
BITCOIN (TM), where it serves as the public ledger for all transactions. Through the use of a peer-to-peer
network and a distributed timestamping server, a blockchain database is managed autonomously. The

administration of BITCOIN (TM) currency is currently the primary use for blockchain technology, but there

13

675



arc other use cases for blockchain technology to maintain accurate, tamper-proof databases. Examples
include maintaining records of land titles and historical events. While the potential in blockchain technology
is vast, BITCOIN (TM) remains the most widely used today.

[0050] By design blockchains are inherently resistant to modification of the data — once recorded,
the data in a block cannot be altered retroactively without network consensus. Blockchains are an open,
distributed ledger that can record transactions between two parties efficiently and in a verifiable and
permanent way. The ledger itself can also be programmed to trigger transactions automatically. Blockchains
are secure by design and an example of a distributed computing system with high byzantine fault tolerance.
Decentralised consensus can therefore be achieved with a blockchain. This makes blockchains suitable for the
recording of events, medical records, and other records management activities, identity management,
transaction processing and proving provenance. This offers the potential of mass disintermediation and vast
repercussions for how global trade is conducted.

[0051] A blockchain facilitates secure online transactions. A blockchain is a decentralized digital
ledger that records transactions on thousands of computers globally in such a way that the registered
transactions cannot be altered retrospectively. This allows the participants to verify and audit transactions in
an inexpensive manner. Transactions are authenticated by mass collaboration powered by collective self-
interests. The result is a robust workflow where participants' uncertainty regarding data security is marginal.
The use of a blockchain removes the characteristic of infinite reproducibility from a digital asset. It confirms
that cach unit of digital cash was spent only once, solving the long-standing problem of double spending.
Blockchains have been described as a value-exchange protocol. This exchange of value can be completed
more quickly, more safely and more cheaply with a blockchain. A blockchain can assign title rights because it
provides a record that compels offer and acceptance. From the technical point of view a blockchain is a
hashchain inside another hashchain.

[0052] A blockchain database may comprise two kinds of records: transactions and blocks. Blocks
may hold batches of valid transactions that are hashed and encoded into a Merkle tree. Each block may
include the hash of the prior block in the blockchain, linking the two. Variants of this format were used
previously, for example in Git, and may not by itself be sufficient to qualify as a blockchain. The linked
blocks form a chain. This iterative process confirms the integrity of the previous block, all the way back to
the original genesis block. Some blockchains create a new block as frequently as every five seconds. As
blockchains age they are said to grow in height. Blocks are structured by division into layers.

[0053] Sometimes separate blocks may be validated concurrently, creating a temporary fork. In

addition to a secure hash based history, each blockchain has a specified algorithm for scoring different
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versions of the history so that one with a higher value can be selected over others. Blocks that are not selected
for inclusion in the chain are called orphan blocks. Peers supporting the database don't have exactly the same
version of the history at all times, rather they keep the highest scoring version of the database that they
currently know of. Whenever a peer receives a higher scoring version (usually the old version with a single
new block added) they extend or overwrite their own database and retransmit the improvement to their peers.
There is never an absolute guarantee that any particular entry will remain in the best version of the history
forever, but because blockchains are typically built to add the score of new blocks onto old blocks and there
are incentives to only work on extending with new blocks rather than overwriting old blocks, the probability
of an entry becoming superseded goes down exponentially as more blocks are built on top of it, eventually
becoming very low. For example, in a blockchain using the proof-of-work system, the chain with the most
cumulative proof-of-work is always considered the valid one by the network. In practice there are a number
of methods that can demonstrate a sufficient level of computation. Within a blockchain the computation is
carried out redundantly rather than in the traditional segregated and parallel manner.

[0054] Maintaining a blockchain database is referred to as mining, which refers to the distributed
computational review process performed on each block of data in a block-chain. This allows for achievement
of consensus in an environment where neither party knows or trusts each other. Those engaged in BITCOIN
(TM) mining are rewarded for their effort with newly created BITCOIN (TM)s and transaction fees, which
may be transferred to a digital wallet of a user upon completion of a designated task. BITCOIN (TM) miners
may be located anywhere globally and may be operated by anyone. The mining hardware is tied to the
blockchain network via an internet connection. Thus, little infrastructure is needed to operate and contribute
to the system. All that is required to become a BITCOIN (TM) miner is the appropriate computer hardware,
an internet connection and low cost electricity. The cheaper the electricity the more reward the miner will
receive relative to competition, other miners.

[0055] Mining is the process of adding transaction records to BITCOIN (TM)'s public ledger of past
transactions. This ledger of past transactions is called the blockchain as it is a chain of blocks. The blockchain
serves to confirm transactions to the rest of the network as having taken place. BITCOIN (TM) nodes use the
blockchain to distinguish legitimate BITCOIN (TM) transactions from attempts to re-spend coins that have
already been spent elsewhere. Mining may be intentionally designed to be resource-intensive and difficult so
that the number of blocks found each day by miners remains steady. Individual blocks may be required to
contain a proof-of-work to be considered valid. This proof-of-work is verified by other BITCOIN (TM)
nodes each time they receive a block. BITCOIN (TM) uses the hashcash proof-of-work function.
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[0056] One purpose of mining is to allow BITCOIN (TM) nodes to reach a secure, tamper-resistant
consensus. Mining may also be the mechanism used to introduce BITCOIN (TM)s into the system: Miners
are paid any transaction fees as well as a subsidy of newly created coins. This both serves the purpose of
disseminating new coins in a decentralized manner as well as motivating people to provide security for the
system. BITCOIN (TM) mining is so called because it resembles the mining of other commodities: it requires
exertion and it slowly makes new currency available at a rate that resembles the rate at which commodities
like gold are mined from the ground.

[0057] Mining requires computational effort in the form of CPU cycles (CPU = central processing
unit or central processor) to run a cryptographic hashing algorithm associated with the particular blockchain
protocol. For a given mining processor, one can modify the computational effort through changing the core
voltage or the clock rate of the processor. Doing so may result in more or less power consumed by the mining
processor, and in some embodiments within this document such changes are described as changing the
mining activity, or hashrate.

[0058] As the total network computational effort (or hashrate) increases on a blockchain over time,
the probability for an individual miner to find a block and receive a reward diminishes. Today the BITCOIN
(TM) network is so large that most individuals engaged in mining BITCOIN (TM) typically mine in pools
using protocols such as the Stratum Mining Protocol. This allows individual miners to increase their reward
frequency as a trade-off for splitting the block reward with the rest of the pool. Miners who are pool mining
do not need the associated equipment needed to run a mining node as they only need compute and submit
proof-of-work shares issued by the mining pool.

[0059] Since the energy cost of running blockchain mining equipment is its primary operating cost,
a trend towards mining on low-cost hydroelectric power has become prevalent. This trend has promoted the
centralization of blockchain miners in specific countries with abundant hydroelectric power, as miners who
do not have access to cheap hydroelectricity cannot mine profitably because they are competing with the
miners who do have access. BITCOIN (TM) mining centralization has been occurring in China where there is
abundant low cost hydroelectric power. Centralization in blockchain mining is undesirable because the
premise behind the blockchain innovation is not to have to trust a third party and to have inherent confidence
and security through a decentralized, distributed network. There exists a need to further decentralize
BITCOIN (TM) and other blockchain mining through a more decentralized source of low-cost power.
[0060] Referring to Fig. 6A, a blockchain network may be a peer to peer network 120 accessible via
the internet. The blockchain database may be stored as a distributed database 132 on plural nodes 122, for

example nodes 122A-F, in the peer to peer network 120. A protocol may be put in place to ensure that each

16

678



copy of the database on each node is updated in a reliable fashion when one copy is updated on one node.
Each copy of the blockchain database may store transactional information for a digital currency such as
BITCOIN (TM). Nodes 122A-F may be electronic devices 126, for example desktop computers, laptop
computers, tablet computers, cellular telephones, servers, or other suitable devices. Nodes 122A-F may
communicate with one another over wired or wireless communication paths 138, for example through the
internet. Each path 138 may be created through communication via switches, routers, modems, and other
network equipment. Network 120 may include any number of nodes, for example tens, hundreds, thousands,
millions, or more nodes. Nodes 122A-F may communicate to maintain a distributed global ledger of all
official transactions. One or more of the nodes 122A-F may store a copy of the global ledger, for example a
complete copy of the global ledger or a partial copy of the global ledger.

[0061] Referring to Fig. 6B, each node 122 may correspond to and be defined by a physical device
126, such as a computer. Device 126 may have one or more of storage and processing circuitry 128 and
mining circuitry 130 if the node operates as a miner. Storage and processing circuitry 128 may have storage
circuitry, for example hard disk drive storage, nonvolatile memory such as flash memory or other electrically-
programmable-read-only memory configured to form a solid state drive, or volatile memory such as static or
dynamic random-access-memory. Processing circuitry of storage and processing circuitry 128 may be used to
control the operation of device 126. Storage circuitry 128 may store one or more copies of a portion or the
entirety of the distributed database 132. Such processing circuitry may include suitable hardware components
such as microprocessors, microcontrollers, and digital signal processors, or dedicated processing circuits such
as application specific integrated circuits. Mining circuitry 130, for example an integrated circuit chip, may
be used to perform data mining operations, for example verifying cryptocurrency transactions. Network
communication hardware 131 may be used to communicate with other nodes and the network in general.
[0062] Referring to Figs. 6A-B, every transaction added to the global ledger via nodes 122 may be
verified by other the other nodes to help ensure validity of the ledger. Successfully mining a block may
provide a reward of the digital currency, wherein, the processor circuitry 128 or another processor may assign
the reward to a digital wallet or address stored on a computer readable medium.

[0063] Referring to Fig. 6C, storage and processing circuity 128, may maintain or store a blockchain
database 132. The blockchain database 132 may store data as a series of interconnected blocks 134, for
example blocks 134A-C. Each block 134 may have a respective header and contents and the header may
contain the previous block’s hash. Such information may be used in linking a new block, for example block
136, into the blockchain database 132. A new block 136 may be added to the chain as transactions are
verified and confirmed into the blockchain. The integrity of the blockchain may be verified by known
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methods, and the linking of each block to previous blocks acts to create a liable and traceable path of title to
anonymously but reliably verify a chain of title for a specific quantity of currency that has been the subject of
one or more transactions.

[0064] Referring to Fig. 4, each blockchain mining device 12 may be composed of suitable
components. The blockchain mining device 12 may have a network interface, such as network equipment 88,
and one or a plurality of mining processors 92 (92A-92E for example). The network interface may be
connected to receive and transmit data through the internet to a node on the network 120 (Fig. 6A), or to a
mining pool (not shown), that stores or has access to a blockchain database, which may be for a digital
currency. The mining processor or processors may be connected to the network interface and adapted to mine
new transactions into the blockchain database and to communicate with the blockchain database. Referring
to Fig. 4, the network interface or interfaces (network equipment 88) may have a configuration suitable for
receiving and transmitting data through the intemet to the network. Referring to Fig. 6, a network interface
may comprise one or more communication device such as a network antenna 96A, a satellite antenna or dish
96B, a cellular antenna, or a radio antenna. The network equipment 88 may include or be connected to a
modem.

[0065] Referring to Fig. 6, system 10 may be mounted within a portable enclosure 98 suitable for
transporting blockchain mining device 12 between locations. The blockchain mining device 12 (Fig. 1) may
be skid or trailer-mounted. The blockchain mining device 12 may be located in a portable enclosure 98, for
example an intermodal transport container as shown. The portable enclosure 98 may have an access door 102
such as a man door, for example to permit entry and exit of a person such as equipment maintenance staff
into and out of the enclosure 98. Portable enclosure 98 may have an end gate 100 to permit entry and exit of
data mining equipment, for example mining processors 92, or power generating equipment such as engine 56
and generator 28, into and out of the enclosure 98. One or more network communications equipment 96, for
example network antenna 96A such as a cellular network antenna or radio network antenna and / or satellite
internet dish 96B may be mounted to the enclosure 98, for example to a top side 98A of the enclosure 98 or at
another suitable location. Enclosure 98 may have an air supply, such as a centrifugal fan 106, for example
driven by a motor 104, in order to cool and ventilate internal components to prevent system downtime or
damage from overheating. Enclosure 98 may have one or more exhaust fans 108 and / or louvers, for example
to facilitate air flow out of, or into, enclosure 98 for heat dissipation from enclosure 98. Enclosure 98 may
have an air supply, such as an air supply fan 106, and may have an air supply filter (not shown) and
conditioning equipment such as a dehumidifier (not shown) to provide a quality air supply for the enclosure
98.
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[0066] Referring to Fig. 6, an intermodal container is a relatively large rectangular box-shaped
standardized shipping container, designed and built for intermodal freight transport, meaning these containers
can be used across different modes of transport — from ship to rail to truck — without unloading and reloading
their cargo. Intermodal containers are primarily used to store and transport materials and products efficiently
and securely in the global containerized intermodal freight transport system, but smaller numbers are in
regional use as well. These containers are known under a number of names, such as simply container, cargo
or freight container, ISO container, shipping, sea or ocean container, container van or (Conex) box, or scacan.
Intermodal containers exist in many types and a number of standardized sizes, but ninety percent of the
global container fleet are so-called dry freight or general purpose containers, which are durable closed steel
boxes, mostly of either twenty or forty foot standard length. Common heights are 8 feet 6 inches and 9 feet 6
inches— the latter are known as High Cube or Hi-Cube containers. Intermodal containers often include
corrugated walls 101 for strength. Each corner of the container may include a twistlock fitting 103 for
securing the container to other containers and to various transportation devices such as a container trailer for
a road-based tractor unit. Reinforcing beams 105 may span the edges of the container, for example the
vertical columns that make up the four corners between sidewalls, and the horizontal beams that make up the
longitudinal and lateral side edges of the base of the container.

[0067] Referring to Fig. 4, an example layout is illustrated of the components that may make up a
mining device 12. The enclosure 98 may contain one or more of a meter 72, a splitter 74, a ventilation fan 76,
a chiller 78, a step-down transformer 80, a distribution panel 82, a contactor panel 84, a controller 86,
network equipment 88 such as a modem and a network switch, a thermistor or temperature sensor 90, and one
or more mining processors 92 such as processors 92A-E. The generator 28 provides power to the mining
device 12. In some cases, the power is metered via meter 72 so the user can know how much to pay the
owner of the gas, and then the power may be split up.

[0068] Referring to Fig. 4, the generator 28 may produce polyphaser power, such as three phase
power, which may be useful to run large loads such as the ventilation fan 76 and chiller 78. The power may
travel into a step-down transformer 80. A transformer 80 may or may not be required depending on what
voltage the generator makes. Transformer 80 may convert the input voltage to the required voltage to run the
rest of the equipment. The transformer or transformers 80 may also convert the three phase power to single
phase power. After the transformer the power may travel into a distribution panel 82. The panel 82 may feed
power into the rest of the equipment. A contactor panel 84 may be used to switch on and off various mining

processor circuits each connected to one or more mining processors 92. Different mining processor circuits
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may be designed for different voltages, as some mining processor power supplies run on 120V, and some run
on 208V.

[0069] Referring to Fig. 4, the network equipment 88 block may provide a source of internet
connection. A satellite / cellular / and/or radio antenna or other network communication equipment 96 may be
fitted on the mining device 12 and connected to a modem. The modem may feed a network switch that has
ethernet ports. Each mining processor controller may need one ethernet port. The network connection may
also feed a controller or controllers 86, which may be a programmable logic controller (PLC), which may be
accessed remotely. The controller 86 may be connected to at least a thermistor 90 (temperature sensor) within
the mining device 12, to allow the controller 86 to control the ventilation and chilling loads within the
enclosure 98. The controller 86 may control the contactor panel 84 switches to open and close circuits to add
or remove mining processors 92 from operation. Each mining processor 92 may have a variety of
configurations, but generally may include at least a power supply, a controller board and mining circuitry,
such as an ASIC circuit. Various mining circuitry examples include CPU (central processing unit), GPU
(graphics processing unit), FPGA (Field-Programmable Gate Array), and ASIC (application specific
integrated circuit). The components of an ASIC mining processor include the hash boards (each board has
numerous chips that is doing the hashing), a controller (to communicate with the network and optimize the
mining processors chip frequency and fans for cooling), and a power supply (typically converts AC input
power to DC power for the ASIC). Each mining processor 92 may be positioned on racks or shelving units.
[0070] Referring to Fig. 4, the blockchain mining device 12 may comprise a controller 86 connected
to operate one or more aspects of the blockchain mining device 12. The controller 86 may be connected to
operate a cooling system, for example having a ventilation fan 76 and a chiller 78, to maintain the mining
processor 92 within a predetermined operating range of temperature. For example, if the internal temperature
within the mining device 12 spikes above a predetermined maximum predetermined temperature, the air
ventilation system may initiate or ramp up, and if the temperature contains past a second, relatively higher
maximum predetermined temperature, the chilling unit may initiate or ramp up to achieve an air-conditioning
effect. Similarly, if the temperature drops below a minimum predetermined temperature, a heating system
(not shown) may initiate that may or may not leverage the air ventilation infrastructure to distribute heat.
Plural controllers may be incorporated, for example to carry out different tasks, for example one controller
for temperature control and another for mining processor control. The enclosure 98 may be structured to
insulate its contents from the elements. The enclosure 98 may have a back-up heating device such as a space

heater (not shown), for example to be used to heat the enclosure 98 in case of shut down in cold weather.
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[0071] Referring to Fig. 4, one or more controllers 86 may modulate operating power loading to
operate within the varying and gradually diminishing gas supply levels provided by a remote oil well or other
hydrocarbon production, storage, or processing facility. The controller 86 may be connected to modulate a
power load level used by the blockchain mining device 12, for example by increasing or decreasing the
mining activity, or hashrate, of the mining processor 92. The mining processor 92 may comprise a plurality of
processors, and the controller 86 may be connected to modulate the operating power loading level by
increasing or decreasing the number of mining processors 92 that are actively engaged in mining, such as
powering down one or more mining processors 92.

[0072] The controller 86 may be connected to modulate the power load level in response to
variations in a supply or production rate of natural gas from the source of natural gas, for example a
production rate of the well 14. Referring to Fig. SA, over a relatively short time period, such as a single day,
the controller 86 may modulate the power load by modulating the mining activity, or hashrate, of a mining
processor 92 to correspond with either or both a) readings from a production rate sensor (not shown), or b) a
measured gas production time profile based on recent (for example readings taken over the last week)
historical gas production readings taken from the well, such as is shown in Fig. 5A. Thus, as gas production
increases, so might the controller 86 increase mining activity, or hashrate, of mining processor 92, thereby
drawing more power which results in a larger power load and gas consumption of the engine 56. As gas
production decreases as it is known to do in a relatively predictable and cyclical fashion as shown, the mining
activity may decrease. Adjustments may be made in real time to maximize the use of the casinghead gas
produced and to minimize waste of either electricity generated or excess gas sent to a disposal device.
[0073] Referring to Fig. 5A, in some cases the power load level 152 may be set in relation to a daily
minimum production rate 155B of natural gas. A production rate of combustible gas from the remote oil well
14 may vary between a daily minimum production rate 155B and a daily maximum production rate 155A. At
least while the production rate is above the daily minimum production rate 155B, or for a period of time of
eight, twelve, twenty-four, or more hours, the controller 86 may be set to limit the power load level to at or
below a power level 152 producible by the generator 28 when the production rate is at the daily minimum
production rate. Thus, because the power load level is set to the minimum daily power supply from the
generator 28, the controller 86 may retain a stable and consistent number of mining processors 92 in
operation all day long. Venting may be decreased and little control philosophy may be required. Such a
method may not completely eliminate waste such as venting however waste is reduced.

[0074] Referring to Fig. 1, while the power load level is set to the daily minimum, the excess gas or

electricity may be addressed in a suitable fashion. In the example shown, excess electricity produced by the
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generator 28 is diverted to an electricity disposal device, in this case a load bank 32 when the production rate
is above the daily minimum production rate 155B. In some cases the controller 86 or another suitable device,
may divert excess gas from reaching engine 24, for example to a suitable gas disposal or storage device, such
as an atmospheric vent, a flare, or other device. One or more valves, such as an instrumented valve, may be
used for such diversion. In some cases excess gas sent to the engine will automatically divert to disposal
through the gas tree, as such equipment may already have pressure regulation installed and set such that
above a certain pressure excess gas is diverted to vent or flare. The load bank may be controlled to load up
the engine so that all power generated in excess of the required amount to power the mine can be dissipated
in the load bank as heat. In such a fashion the user can eliminate venting altogether as long as the engine is
sized to consume the maximum available gas supply.

[0075] Referring to Fig. 5A, in some cases the power load level may be set in relation to a daily
maximum production rate 155A of natural gas, with shortfall made up by a backup source of fuel or
electricity. Referring to Fig. 1, the controller 86 may be set to limit the power load level 150 to above a power
level producible by the generator 28 when the production rate 155 is at the daily minimum production rate
155B. In some cases the power level is set to be limited at least while the production rate 155 is above the
daily minimum production rate 155B, or for another suitable time period such as eight, twelve, twenty-four or
longer periods of time. The power load level may be set to at, below, or above the maximum power level
producible by the generator 28 when the production rate 155 is at the daily maximum production rate 155A.
A backup source, of fuel or electricity, in this case one or more of propane tanks 30A; 30B, underground fuel
supply line 46, and gas outlet line 42 from production storage tank 34, may be connected make up shortfalls
in fuel or electricity, respectively, required to supply the blockchain mining device 12 with the power load
level. In such an example vented gas is eliminated but back-up fuel use may be increased, thus operating
costs may rise relative to the daily low embodiment (embodiments where power load level is set in relation to
the daily minimum production rate 155B in Fig. 5A) because of the requirement for the backup fuel or
electricity source.

[0076] On a well site there may be one or more uses for produced gas, and thus the production rate
of the well may be higher than the production rate of gas that arrives at the engine 24 or 56, however, due to
the varying production rate, the fluctuation in the graph gives an indication of the proportional fluctuation in
the actual production rate received by the engine 24 or 56 as the case may be. In some cases the engine 24 or
56 is undersized and cannot consume the maximum available gas, in which case the gas is sent to a gas
disposal or storage device via pressure regulation in the gas tree and/or at the engine. The engine may

comprise a throttle that permits some variation in gas consumption and power production at the engine level,
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and in some cases the controller 86 is set to operate the throttle. In some cases the power load level may be
set in between the daily maximum and minimum production rates, with a backup energy or fuel source and a
method of disposing or storing of excess gas.

[0077] Referring to Fig. 5B, the graph shows a typical scenario where gas production decreases over
time. As the natural gas production rate 155 decreases, individual mining processors 92A-E may be removed
or disengaged from the device 12 so that the load on the engine 24 or 56 is reduced correspondingly, thereby
reducing the required natural gas consumption of the engine 24 or 56 to match or correspond with the decline
in gas availability. Fig. 5B depicts an engine fuel consumption level 154 that is modulated over time in a
stepped or stepdown fashion in relation to the gradually decreasing production rate 155 of the well.

[0078] In the claims, the word “comprising” is used in its inclusive sense and does not exclude other
elements being present. The indefinite articles “a” and “an” before a claim feature do not exclude more than
one of the feature being present. Each one of the individual features described here may be used in one or
more embodiments and is not, by virtue only of being described here, to be construed as essential to all

embodiments as defined by the claims.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY OR PRIVILEGE
IS CLAIMED ARE DEFINED AS FOLLOWS:

L. A system comprising:
a source of combustible gas produced from an oil production, storage, or processing facility;
a generator connected to the source of combustible gas; and

a blockchain mining device connected to the generator.

2. The system of claim 1 isolated from a sales gas line and an external electrical power grid.

3. The system of any one of claim 1 -2 in which:
the oil production, storage, or processing facility comprises a remote oil well;
the source of combustible gas comprises the remote oil well; and
the remote oil well is connected to produce a continuous flow of combustible gas to power the

generator.

4. The system of claim 3 further comprising a combustion engine connected to the source of

combustible gas and connected to drive the generator.

5. The system of claim 4 in which the combustion engine is a prime mover that is connected to produce

oil from the remote oil well.

6. The system of claim 4 in which the combustion engine is a first combustion engine, and further
comprising a second combustion engine that is a prime mover that is connected to produce oil from the

remote oil well.

7. The system of any one of claim 1 - 6 in which:

the oil production, storage, or processing facility comprise an oil storage or processing unit;

the source of combustible gas comprises the oil storage or processing unit, which has a gas outlet
connected to supply combustible gas to operate the generator; and

the oil storage or processing unit is connected to receive oil produced from a remote oil well.
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8. The system of any one of claim 1 - 7 in which the generator and blockchain mining device are

located adjacent to the oil production, storage, or processing facility.

9. The system of any one of claim 1 - 8 in which the oil production, storage, or processing facility
comprises a remote oil well, which comprises a plurality of remote oil wells, and one or both of the following
conditions are satisfied:

the plurality of remote oil wells are located on a multi-well pad; or

the plurality of remote oil wells include a satellite well.

10. The system of any one of claim 1 - 9 in which:

the blockchain mining device has a network interface and a mining processor;

the network interface is connected to receive and transmit data through the internet to a network that
stores or has access to a blockchain database; and

the mining processor is connected to the network interface and adapted to mine transactions

associated with the blockchain database and to communicate with the blockchain database.

I1. The system of claim 10 in which:

the network is a peer to peer network;

the blockchain database is a distributed database stored on plural nodes in the peer to peer network;
and

the blockchain database stores transactional information for a digital currency.

12. The system of any one of claim 10 - 11 in which a controller is connected to modulate a power load
level exerted by the blockchain mining device on the generator, by increasing or decreasing the mining

activity of the mining processor.

13. The system of claim 12 in which:
the mining processor comprises a plurality of mining processors; and
the controller is connected to modulate the maximum power load level by increasing or decreasing a

maximum number of mining processors that are engaged in mining transactions.

14. The system of claim 13 in which:

the oil production, storage, or processing facility comprises a remote oil well;
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the source of combustible gas comprises the remote oil well, which is connected to produce a

continuous flow of combustible gas to operate the generator.

15. The system of claim 14 in which the controller is connected to modulate the power load level in

response to variations in a production rate of combustible gas from the remote oil well.

16. The system of any one of claim 14 - 15 in which:

a production rate of combustible gas from the remote oil well varies between a daily minimum
production rate and a daily maximum production rate; and

while the production rate is above the daily minimum production rate, the controller is set to limit the
power load level to at or below a power level producible by the generator when the production rate is at the

daily minimum production rate.

17. The system of claim 16 in which the controller is set to divert to a load bank excess electricity

produced by the generator.

18. The system of any one of claim 14 - 15 in which:

a production rate of combustible gas from the remote oil well varies between a daily minimum
production rate and a daily maximum production rate;

the controller is set to limit the power load level to above a power level producible by the generator
when the production rate is at the daily minimum production rate; and

a backup source, of fuel or electricity, is connected make up a shortfall in fuel or electricity,

respectively, required to supply the blockchain mining device with the power load level.

19. The system of any one of claim 1 - 18 in which a controller is connected to operate a cooling system

to maintain the blockchain mining device within a predetermined operating range of temperature.

20. The system of any one of claim 1 - 19 in which the blockchain mining device is mounted on a skid or
trailer.
21. The system of claim 20 in which the skid or trailer comprises a generator driven by an engine, which

is connected to the source of combustible gas.

26

688



22. The system of any claim 21 in which the engine comprises a turbine.

23. The system of any one of claim 1 - 22 in which the blockchain mining device comprises an

intermodal transport container.

24, A method comprising  using a source of combustible gas produced at a hydrocarbon production
well, storage, or processing facility, to produce electricity to operate a blockchain mining device located at

the hydrocarbon production well, storage, or processing facility, respectively.

25. The method of claim 24 further comprising, prior to using the source of combustible gas:
disconnecting the source of combustible gas from a combustible gas disposal device at the
hydrocarbon production well, storage, or processing facility; and

connecting the source of combustible gas to operate the blockchain mining device.

26. The method of any one of claim 24 - 25 further comprising:
connecting the source of combustible gas to operate the blockchain mining device; and
diverting gas from a combustible gas disposal or storage device to operate the blockchain mining

device.

27. The method of any one of claim 25 — 26 in which the combustible gas disposal or storage device

comprises one or more of a flare, a vent to the atmosphere, an incinerator, or a burner.

28. The method of any one of claim 24 - 27 in which the hydrocarbon production well, storage, or
processing facility comprises an oil or gas well that is isolated from a sales gas line and an external electrical

power grid.

29. The method of any one of claim 24 - 28 in which the source of combustible gas is a remote oil or gas
well, and further comprising producing a continuous flow of combustible gas to power a generator connected

to operate the blockchain mining device.

30. The method of claim 29 in which producing further comprises supplying combustible gas to a

combustion engine that is connected to drive the generator.
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31. The method of claim 30 in which the source of combustible gas is a remote oil well, and further

comprising using the combustion engine as a prime mover to produce oil from the remote oil well.

32. The method of claim 31 in which, prior to using the source of combustible gas, the combustion
engine is under loaded as the prime mover, and further comprising connecting the generator to a power

takeoff connected to the combustion engine.

33. The method of claim 30 in which the combustion engine is a first combustion engine, and further
comprising:

prior to supplying combustible gas to the first combustion engine, connecting the first combustion
engine to receive combustible gas from the remote oil well; and

using a second combustion engine as a prime mover to produce oil from the remote oil well.

34, The method of any one of claim 29 - 33 further comprising operating the blockchain mining device

to:
mine transactions with the blockchain mining device; and
communicate wirelessly through the internet to communicate with a blockchain database.
35. The method of claim 34 further comprising modulating, using a controller, a power load level exerted

by the blockchain mining device on the generator, by increasing or decreasing a mining activity of the

blockchain mining device.

36. The method of claim 35 in which:
the blockchain mining device comprises a plurality of mining processors; and
modulating comprises modulating the power load level by increasing or decreasing a maximum

number of mining processors that are engaged in mining transactions.

37. The method of claim 36 in which modulating comprises modulating the power load level in response

to variations in a production rate of combustible gas from the remote oil or gas well.

38. The method of any one of claim 36 - 37 in which:
a production rate of combustible gas from the remote oil or gas well varies between a daily minimum

production rate and a daily maximum production rate; and
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modulating comprises limiting, while the production rate is above the daily minimum production
rate, the power load level to at or below a power level producible by the generator when the production rate is

at the daily minimum production rate.

39. The method of claim 38 further comprising diverting to a load bank excess electricity produced by

the generator.

40. The method of any one of claim 36 - 37 in which:

a production rate of combustible gas from the remote oil or gas well varies between a daily minimum
production rate and a daily maximum production rate;

modulating comprises limiting the power load level to above a power level produced by the generator
when the production rate is at the daily minimum production rate; and

supplying from a backup fuel or electricity source a shortfall in fuel or electricity, respectively,

required to supply the blockchain mining device with the power load level.

41. The method of claim 40 in which the power load level is limited to above a power level produced by

the generator when the production rate is at the daily maximum production rate.
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ABSTRACT OF THE DISCLOSURE

Methods and systems of operating a blockchain mining device using natural gas produced at a hydrocarbon
production, storage, or processing site/facility. A generator may be retrofitted to an existing prime mover
used to pump the well, and the generator may be used to power the blockchain mining device. Portable
mining devices may be hooked up to a casinghead gas supply at a remote, isolated oil facility. Power loading
levels may be modulated by adjusting mining transaction levels to correspond with combustible gas

production levels.
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