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FOREWORD

Responding to an evident need and at the request of The American Society of Mechanical
Engineers, the American Standards Association initiated Project B31 in March 1926, with ASME
as sole administrative sponsor. The breadth of the field involved required that membership of
the Sectional Committee be drawn from some 40 engineering societies, industries, government
bureaus, institutes, and trade associations.

The initial publication in 1935 was the American Tentative Standard Code for Pressure Pipig.
Revisions from 1942 through 1955 were published as the American Standard Code for Pre.surc
Piping, ASA B31.1. Then it was decided that the various industry sections, beg nnir.> waith
ASA B31.8-1955, Gas Transmission and Distribution Piping Systems, be published ‘a. separate
documents. The first Petroleum Refinery Piping Code Section was designated ASA B31.3-1959.
ASA B31.3 revisions were published in 1962 and 1966. In 1967-1969, the Ameriian Standards
Association became first the United States of America Standards Institute; then e American
National Standards Institute. The Sectional Committee became Americcn N tion-l Standards
Committee B31, and the Code was renamed the American Nationa! S+.. da1l "Code for Pressure
Piping. The next B31.3 revision was designated ANSI B31.3-1973. Ada nda were published
through 1975. The Standards Committee was reorganized in 1978 as 1 Committee operating
under ASME procedures with ANSI accreditation. It is now t. 2 2.SME Code for Pressure Piping,
B31 Committee. The Section committee structure remains e2ser. ially unchanged.

As a result of preliminary studies, it was concluded tht gz os exist between existing piping
and pipeline codes and standards, and hydrogen in{-ast.:1ctusc applications. A Project Team was
formed under the B31 Standards Committee to develc,» a 1.ew B31.12 Code for hydrogen piping
and pipelines. The Project Team was subsequently restruccured under the B31 Standards Commit-
tee as a Section Committee.

The first edition of the B31.12 Code applies to design, construction, operation, and maintenance
requirements for piping, pipelines, and dist.ibution systems in hydrogen service. Typical applica-
tions are power generation, process plan:s, .- fining, transportation, distribution, and automotive
filling stations. This Code is compiic=a =° Part GR, General Requirements, including common
requirements referenced by «ll och<r yarts; Part IP, Industrial Piping; and Part PL, Pipelines,
including distribution systems. Thesc Parts incorporate information specific to hydrogen service
and either reference or incorpc rate applicable parts of ASME B31.3, Process Piping; ASME B31.1,
Power Piping; ASME B??.8, C<5 Transmission and Distribution Piping Systems; ASME B31.8S,
Managing System Inte >ricy of Gas Pipelines; and Section VIII, Division 3 of the ASME Boiler
and Pressure Vesse' Coac; where appropriate.

Material perfciznanc= factors have been included to account for the adverse effects of hydrogen
gas on the medhani al properties of carbon and low alloy steels operating within the hydrogen
embrittlement ra. Je. Many materials included in B31.3 have been omitted from B31.12’s tables
due to t'er. unsuitability for hydrogen service. Rules have been added for conversion or retrofit
of existn 2 pipeline and distribution systems from natural gas or petroleum to hydrogen service.
Parts ¢ »vering commercial, residential, and nonmetallic systems will be added in future editions.
I faterial performance factors will be reevaluated as materials research data is developed and our
u1 derstanding of hydrogen embrittlement of carbon and low alloy steels increases.

ASME B31.12-2008 was approved by the American National Standards Institute on December
3, 2008.

ix

Copyright © 2009 by the American Society of Mechanical Engineers.
No reproduction may be made of this material without written consent of ASME. @



https://www.stdhive.com/standards/asme-b3112-2008-pdf/

ASME B31 COMMITTEE
Code for Pressure Piping

(The following is the roster of the Committee at the time of approval of this Code.)

COMMITTEE OFFICERS

M. L. Nayyar, Chair
K. C. Bodenhamer, Vice Chair
N. Lobo, Secretary

COMMITTEE PERSONNEL

J. E. Meyer, Louis Perry & Associates, Inc.
E. Michalopoulos, General Engineering 2nd \ ommercial Co.

. J. T. Appleby, ExxonMobil Upstream Research Co.
. Becht IV, Becht Engineering Co.

R

C

A. E. Beyer, Fluor Enterprises, Inc.
K. C. Bodenhamer, Enterprise Products

S. Chin, TransCanada Pipeline U.S.

L. Coym, Worley Parsons

A. Drake, Spectra Energy Transmission

D. Flenner, Flenner Engineering Services

M. Fox, Atmos Energy

W. Frey, Stress Engineering Service, Inc.

R. Frikken, Becht Engineering Co.

A. Grichuk, Fluor Corp.

W. Haupt, Pressure Piping Engineering

E. Hayden, Jr., Engineering Consultant

G. A. Jolly, Vogt Valves/Flowserve Corp.

N. Lobo, The American Society of Mechanical Engineers
W. J. Mauro, American Electric Power

).

D.
).

P.
D.
).

D.
R.
R.
L.

M. L. Nayyar, Bechtel Power Corp.

T. ). O’Grady Il, BP Exploration (Alaska)

R. G. Payne, Alstom Power, Inc

J. T. Powers, Worley Parso: -

E. H. Rinaca, Dominion Resou <es. .nc.

M. ). Rosenfeld, Kiefner & Assoc.ates, Inc.

R. ). Silvia, Proces. En sineers and Constructors, Inc.
J. Sperko, Sperko " iginieering Services, Inc.

W. Spohn II', Colema.i Spohn Corp.

A. Vilmirot, .'ack & Veatch

L. W kins, The Perry Nuclear Power Plant

H. Woou n, ConocoPhillips Pipeline Co.

| Koves, cx-Officio Member, UOP LLC

P. Pan<,us, Ex-Officio Member, Bechtel

J. Melo, Alternate, Worley Parsons

S

w.
G.
K.
A.
K.
W.
A.
C.
A. Soni, Delegate, Engineers India Ltd.

B31.12 HYDROGEN : 'PINu AND PIPELINES SECTION COMMITTEE

M. D. Rana, Praxair, Inc.

L. H. Remp, Air Products and Chemicals, Inc.

J. H. Robertson, J. H. Robertson Co.

P. E. Robinson, Parker Hannifin Corp.

M. Russell, Battelle Energy Alliance

H. Solanky, Kennedy Space Center

D. Stalheim, DGS Metallurgical Solutions, Inc.

G. K. Vinjamuri, Trade & Technology Transfer, Inc.
Y.-Y. Wang, Engineering Mechanics Corp. of Columbus
I. Ward, Shell Canada Ltd.

L. E. Hayden, Jr., Chair, Engineering Consultant

C. ). Campbell, Vice Chair, Air Liquide

G. M. Eisenberg, Secretary, The Americar So. oty .f Mechanical
Engineers

J. F. Boyle, John Boyle Consulting LC

W. P. Collins, UTC Power

). P. Ellenberger, Retired

D. R. Frikken, Becht Engin :erii. > Co.

R. J. Medvick, Swagelck

B31 FABRICATION AND EXAMINATION COMMITTEE

Al Ra. gus, Chair, Bechtel S. P. Licud, Bechtel Power Corp.

P D. Stumpf, Secretary, The American Society of Mechanical A. D. Nalbandian, Thielsch Engineering, Inc.
Engineers R. I. Seals, Consultant

L_F. Ellenberger, Consultant R. ). Silvia, Process Engineering & Constructors, Inc.

R. ). Ferguson, Xaloy, Inc. W. ). Sperko, Sperko Engineering Services, Inc.

D. ). Fetzner, BP Exploration Alaska, Inc. E. F. Summers, Jr., Babcock & Wilcox Construction Co.

P. D. Flenner, Flenner Engineering Services P. L. Vaughan, ONEOK Partners

W. W. Lewis, E. |. Du Pont

X

Copyright © 2009 by the American Society of Mechanical Engineers.
No reproduction may be made of this material without written consent of ASME. @



https://www.stdhive.com/standards/asme-b3112-2008-pdf/

B31 MATERIALS TECHNICAL COMMITTEE

M. L. Nayyar, Chair, Bechtel Power Corp.

N. Lobo, Secretary, The American Society of Mechanical Engineers

M. H. Barnes, Sebesta, Blomberg & Associates
J. A. Cox, Lieberman Consulting LLC

R. P. Deubler, Fronek Power Systems LLC

P. J. Dobson, Cummins & Barnard, Inc.

W. H. Eskridge, Jr., Aker Kvaerner E & C

R. A. Grichuk, Fluor Corp.

C. L. Henley, Black & Veatch

D. W. Rahoi, Consultant

R. A. Schmidt, Hackney Ladish, Inc.
H. R. Simpson, [EA

J. L. Smith, Jacobs Engineering Group
Z. Djilali, Contributing Member, BEREP

B31 MECHANICAL DESIGN TECHNICAL COMMITTEE

W. J. Koves, Chair, UOP LLC
G. A. Antaki, Vice Chair, Becht Nuclear Services

T. Lazar, Secretary, The American Society of Mechanical Engineers

C. Becht IV, Becht Engineering Co.

J. P. Breen, Engineering Advisor

J. P. Ellenberger, Consultant

D. ). Fetzner, BP Exploration Alaska, Inc.

J. A. Graziano, Tennessee Valley Authority
J. D. Hart, SSD, Inc.
R. W. Haupt, Pressure Piping Engineering

B. P. Holbrook, Babcock Power, Inc.

G. Mayers, Alion Science & Technology

T. Q. McCawley, TQM Engineering

R. J. Medvick, Swagelok

J. C. Minichiello, Areva

T. ). O’Grady Il, BP Exploration (Alaska)

A. W. Paulin, Paulin Research Group

R. A. Robleto, Consultant

M. J. Rosenfeld, Kiefner & Associates, Inc.

G. Stevick, Berkeley Engineering & Research, Inc.
E. A. Wais, Wais and Associates, Inc.

E. C. Rodabaugh, Honorary Member, Consultant

B31 CONFERENCE GROUP

T. A. Bell, Bonneville Power Administration

G. Bynog, Texas Department of Labor and Standards

R. A. Coomes, State of Kentucky, Department of Housing/Boiler
Section

D. H. Hanrath, North Carolina Department of Labor

C. ). Harvey, Alabama Public Service Commission

D. T. Jagger, Ohio Department of Commerce

M. Kotb, Regie du Batiment du Quebec

K. T. Lau, Alberta Boilers Safety Association

R. G. Marini, New Hampshire Public Utilities Commission

I. W. Mault, Manitoba Department of Labour

A. W. Meiring, State of Indiana, Fire and Building Boiler and
Pressure Vessel Division

R. F. Mullaney, Boiler and Pressure Vessel Safety Branch

P. Sher, State of Connecticut

M. E. Skarda, State of Arkansas, Department of Labor

D. A. Starr, Nebraska Department of Labor

D. ). Stursma, lowa Utilities Board

R. P. Sullivan, The National Board of Boiler and Pressure Vessel
Inspectors

J. E. Troppman, Division of Labor/State of Colorado Boiler
Inspections

C. H. Walters, National Board of Boiler and Pressure Vessel
Inspectors

W. A. West, Lighthouse Assistance, Inc.

T. F. Wickham, Rhode Island Department of Labor

B31 NATIONAL INTEREST REVIEW GROUP

American Society of Heating, Refrigeration and Air Conditioning
Engineers — H. R. Kornblum

Chemical Manufacturers Association — D. R. Frikken

Copper Development Association — A. Cohen

Ductile Iron Pipe Research Association — T. F. Stroud

Edison Electric Institute — R. L. Williams

International District Heating Association — G. M. Von Bargen

xi

Manufacturers Standardization Society of the Valve and Fittings
Industry — R. A. Schmidt

National Association of Plumbing-Heating-Cooling Contractors —
R. E. White

National Certified Pipe Welding Bureau — J. Hansmann

National Fire Protection Association — T. C. Lemoff

Valve Manufacturers Association — R. A. Handschumacher

Copyright © 2009 by the American Society of Mechanical Engineers.
No reproduction may be made of this material without written consent of ASME.

®)




INTENTIONALLY LEFT BLANK

Xii
Copyright © 2009 by the American Society of Mechanical Engineers.
No reproduction may be made of this material without written consent of ASME. @




ASME B31.12-2008

PART GR
GENERAL REQUIREMENTS

Chapter GR-1
Scope and Definitions

GR-1.1 SCOPE

This Code is applicable to piping in gaseous and liquid
hydrogen service and to pipelines in gaseous hydrogen
service. This Code is applicable up to and including the
joint connecting the piping to associated pressure vessels
and equipment but not to the vessels and equipment
themselves. It is applicable to the location and type of
support elements but not to the structure to which the
support elements are attached. The design for pressure
and temperature shall be in accordance with the require-
ments of Part IP for industrial piping and Part PL for
pipelines. This Code is presented in the following parts
and appendices:

(a) Part GR — General Requirements. This part con-
tains requirements applicable to and referenced by other
parts. This part contains definitions and requirements
for materials, welding, brazing, heat treating, forming,
testing, inspection, examination, operation, and mainte-
nance. Also, this part contains quality system topics
common to the other parts.

(b) Part IP — Industrial Piping. This part includes
requirements for components, design, fabrication,
assembly, erection, inspection, examination, and testing
of piping.

(c) Part PL — Pipelines. This part sets forth require-
ments for components, design, installation, and testing
of hydrogen pipelines.

(d) Mandatory Appendices I through IX

(e) Nonmandatory Appendices A through F

Each part defines requirements for piping or pipelines,
as applicable, within its scope. The requirements are
different for different aspects of components, design,
fabrication, installation, assembly, erection, inspection,
examination, and testing. It is required that each part
be used in conjunction with the General Requirements
section but independent of the other parts. The joint
connecting piping governed by two different parts shall

1

be subject exclusively to the requirements of one of the
two parts. It is not intended that this edition of this Code
be applied retroactively to existing hydrogen systems.

GR-1.2 RESPONSIBILITIES

GR-1.2.1 Owner

The owner shall have overall responsibility for compli-
ance with this Code and for establishing the require-
ments for design, construction, examination, inspection,
testing, operation, and maintenance of the hydrogen
piping or pipeline system.

GR-1.2.2 Designer

The designer is responsible to the owner for assurance
that the engineering design of piping or the pipeline
system complies with the requirements of this Code
and with any additional requirements established by
the owner.

GR-1.2.3 Construction Organization

The construction organization of piping and pipeline
systems is responsible for providing materials, compo-
nents, and workmanship in compliance with the require-
ments of this Code and the engineering design.

GR-1.2.4 Owner’s Inspector

The owner’s Inspector is responsible to the owner to
verify that all required examinations, inspections, and
testing are complete. The owner’s Inspector verifies that
all required certifications and records have been com-
pleted. Also, the owner’s Inspector is responsible for
verification of the construction organization’s quality
systems program implementation.
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