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Markings such as “ASME,” “ASME Standard,” or any other marking including “ASME,” ASME logos, 
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either explicitly or implicitly, as ASME cer�fied or approved in any code forms or other document.
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This international code or standard was developed under procedures accredited as meeting the criteria for American
National Standards and it is an AmericanNational Standard. The standards committee that approved the code or standard
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or industry endorsement of this code or standard.
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ð25ÞFOREWORD*

In 1911, The American Society of Mechanical Engineers established the Boiler and Pressure Vessel Committee to
formulate standardrules for the constructionof steamboilersandotherpressurevessels. In2009, theBoiler andPressure
Vessel Committee was superseded by the following committees:
(a) Committee on Power Boilers (I)
(b) Committee on Materials (II)
(c) Committee on Construction of Nuclear Facility Components (III)
(d) Committee on Heating Boilers (IV)
(e) Committee on Nondestructive Examination (V)
(f) Committee on Pressure Vessels (VIII)
(g) Committee on Welding, Brazing, and Fusing (IX)
(h) Committee on Fiber-Reinforced Plastic Pressure Vessels (X)
(i) Committee on Nuclear Inservice Inspection (XI)
(j) Committee on Transport Tanks (XII)
(k) Committee on Overpressure Protection (XIII)
(l) Technical Oversight Management Committee (TOMC)
Where reference is made to “the Committee” in this Foreword, each of these committees is included individually and

collectively.
The Committee’s function is to establish rules of safety relating to pressure integrity. The rules govern the construc-

tion** of boilers, pressure vessels, transport tanks, and nuclear components, and the inservice inspection of nuclear
components and transport tanks. For nuclear items other than pressure-retaining components, the Committee also
establishes rules of safety related to structural integrity. The Committee also interprets these rules when questions
arise regarding their intent. The technical consistency of the Sections of the Code and coordination of standards devel-
opment activities of the Committees is supported and guided by the Technical Oversight Management Committee. The
Code does not address other safety issues relating to the construction of boilers, pressure vessels, transport tanks, or
nuclear components, or the inservice inspection of nuclear components or transport tanks. Users of the Code should refer
to the pertinent codes, standards, laws, regulations, or other relevant documents for safety issues other than those
relating to pressure integrity and, for nuclear items other than pressure-retaining components, structural integrity.
Except for SectionsXI andXII, andwitha fewotherexceptions, the rulesdonot, of practical necessity, reflect the likelihood
and consequences of deterioration in service related to specific service fluids or external operating environments. In
formulating the rules, the Committee considers the needs of users, manufacturers, and inspectors of components
addressed by the Code. The objective of the rules is to afford reasonably certain protection of life and property,
and to provide a margin for deterioration in service to give a reasonably long, safe period of usefulness. Advancements
in design and materials and evidence of experience have been recognized.
The Code containsmandatory requirements, specific prohibitions, and nonmandatory guidance for construction activ-

ities and inservice inspection and testing activities. The Code does not address all aspects of these activities and those
aspects that are not specifically addressed should not be considered prohibited. The Code is not a handbook and cannot
replace education, experience, and the use of engineering judgment. The phrase engineering judgment refers to technical
judgmentsmadebyknowledgeable engineers experienced in the application of the Code. Engineering judgmentsmust be
consistentwithCodephilosophy, andsuch judgmentsmustneverbeused tooverrulemandatory requirementsor specific
prohibitions of the Code.
The Committee recognizes that tools and techniques used for design and analysis change as technology progresses and

expects engineers to use good judgment in the application of these tools. The designer is responsible for complying with
Code rules and demonstrating compliance with Code equations when such equations are mandatory. The Code neither
requires nor prohibits the use of computers for the design or analysis of components constructed to the requirements of
the Code. However, designers and engineers using computer programs for design or analysis are cautioned that they are
* The information contained in this Foreword is not part of this American National Standard (ANS) and has not been processed in accordance with

ANSI's requirements for an ANS. Therefore, this Forewordmay containmaterial that has not been subjected to public reviewor a consensus process. In
addition, it does not contain requirements necessary for conformance to the Code.
** Construction, as used in this Foreword, is an all-inclusive term comprisingmaterials, design, fabrication, examination, inspection, testing, certifica-

tion, and overpressure protection.

xv
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responsible for all technical assumptions inherent in theprograms theyuse and the applicationof theseprograms to their
design.
The rules established by the Committee are not to be interpreted as approving, recommending, or endorsing any

proprietaryor specificdesign, or as limiting inanyway themanufacturer’s freedomtochooseanymethodofdesignorany
form of construction that conforms to the Code rules.
The Committeemeets regularly to consider revisions of the rules, new rules as dictated by technological development,

Code cases, and requests for interpretations. Only the Committee has the authority to provide official interpretations of
the Code. Requests for revisions, new rules, Code cases, or interpretations shall be addressed to the staff secretary in
writing and shall give full particulars in order to receive consideration and action (see the Correspondence With the
Committee page). Proposed revisions to the Code resulting from inquiries will be presented to the Committee for appro-
priate action. The action of the Committee becomes effective only after confirmation by ballot of the Committee and
approval by ASME. Proposed revisions to the Code approved by the Committee are submitted to the American National
Standards Institute (ANSI) and published at http://go.asme.org/BPVCPublicReview to invite comments from all inter-
ested persons. After public review and final approval by ASME, revisions are published at regular intervals in Editions of
the Code.
The Committee does not rule on whether a component shall or shall not be constructed to the provisions of the Code.

The scope of each Section has been established to identify the components and parameters considered by the Committee
in formulating the Code rules.
Questions or issues regarding compliance of a specific component with the Code rules are to be directed to the ASME

Certificate Holder (Manufacturer). Inquiries concerning the interpretation of the Code are to be directed to the
Committee. ASME is to be notified should questions arise concerning improper use of the ASME Single Certification
Mark.
When required by context in the Code, the singular shall be interpreted as the plural, and vice versa.
The words “shall,” “should,” and “may” are used in the Code as follows:
– Shall is used to denote a requirement.
– Should is used to denote a recommendation.
– May is used to denote permission, neither a requirement nor a recommendation.

xvi

ASMENORMDOC.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ASME BPVC.X (A
SME BPVC Sec

tio
n 1

0) 
20

25

https://asmenormdoc.com/api2/?name=ASME BPVC.X (ASME BPVC Section 10) 2025.pdf


STATEMENT OF POLICY ON THE USE OF THE ASME SINGLE
CERTIFICATION MARK AND CODE AUTHORIZATION IN

ADVERTISING

ASMEhas establishedprocedures to authorize qualified organizations to performvarious activities in accordancewith
the requirements of the ASME Boiler and Pressure Vessel Code. It is the aim of the Society to provide recognition of
organizations so authorized. An organization holding authorization to perform various activities in accordance with the
requirements of the Code may state this capability in its advertising literature.
Organizations that are authorized to use the ASME Single Certification Mark for marking items or constructions that

havebeenconstructedand inspected in compliancewith theASMEBoilerandPressureVesselCodeare issuedCertificates
ofAuthorization. It is theaimof theSociety tomaintain thestandingof theASMESingleCertificationMark for thebenefitof
the users, the enforcement jurisdictions, and the holders of the ASME Single Certification Mark who comply with all
requirements.
Based on these objectives, the following policy has been established on the usage in advertising of facsimiles of the

ASMESingleCertificationMark,CertificatesofAuthorization, andreference toCodeconstruction.TheAmericanSocietyof
Mechanical Engineers does not “approve,” “certify,” “rate,” or “endorse” any item, construction, or activity and there shall
be no statements or implications thatmight so indicate. An organization holding theASMESingle CertificationMark and/
or a Certificate of Authorization may state in advertising literature that items, constructions, or activities “are built
(produced or performed) or activities conducted in accordance with the requirements of the ASME Boiler and Pressure
Vessel Code,” or “meet the requirements of the ASMEBoiler and Pressure Vessel Code.”An ASME corporate logo shall not
be used by any organization other than ASME.
TheASMESingleCertificationMarkshall beusedonly for stampingandnameplates as specificallyprovided in theCode.

However, facsimiles may be used for the purpose of fostering the use of such construction. Such usage may be by an
association or a society, or by a holder of theASMESingle CertificationMarkwhomayalso use the facsimile in advertising
to show that clearly specified items will carry the ASME Single Certification Mark.

STATEMENT OF POLICY ON THE USE OF ASME MARKING TO
IDENTIFY MANUFACTURED ITEMS

The ASMEBoiler and Pressure Vessel Code provides rules for the construction of boilers, pressure vessels, and nuclear
components. This includes requirements formaterials, design, fabrication, examination, inspection, and stamping. Items
constructed in accordance with all of the applicable rules of the Code are identified with the ASME Single Certification
Mark described in the governing Section of the Code.
Markings such as “ASME,” “ASME Standard,” or any other marking including “ASME” or the ASME Single Certification

Mark shall not be used on any item that is not constructed in accordance with all of the applicable requirements of the
Code.
Items shall not bedescribedonASMEDataReport Formsnoron similar forms referring toASME that tend to imply that

all Code requirements have been met when, in fact, they have not been. Data Report Forms covering items not fully
complying with ASME requirements should not refer to ASME or they should clearly identify all exceptions to the ASME
requirements.
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ð25Þ PERSONNEL
ASME Boiler and Pressure Vessel Standards Committees,

Subgroups, and Working Groups
January 1, 2025

TECHNICAL OVERSIGHT MANAGEMENT COMMITTEE (TOMC)

R. E. McLaughlin, Chair
N. A. Finney, Vice Chair
S. J. Rossi, Staff Secretary
R. W. Barnes
T. L. Bedeaux
C. T. Brown
R. P. Deubler
G. W. Galanes
J. A. Hall
T. E. Hansen
G. W. Hembree
R. B. Keating
B. Linnemann
W. M. Lundy
D. I. Morris

M. D. Rana
S. C. Roberts
F. J. Schaaf, Jr.
G. Scribner
W. J. Sperko
D. Srnic
R. W. Swayne
J. Vattappilly
M. Wadkinson
D. W. Lamond, Ex-Officio Member
B. K. Nutter, Ex-Officio Member
E. M. Ortman, Ex-Officio Member
M. J. Pischke, Ex-Officio Member
J. F. Henry, Honorary Member

Subgroup on Research and Development (TOMC)

S. C. Roberts, Chair
S. J. Rossi, Staff Secretary
R. W. Barnes
N. A. Finney
G. W. Galanes

R. B. Keating
R. E. McLaughlin
E. M. Ortman
D. Andrei, Contributing Member

Subgroup on Strategic Initiatives (TOMC)

N. A. Finney, Chair
S. J. Rossi, Staff Secretary
R. W. Barnes
G. W. Galanes
G. W. Hembree

R. B. Keating
R. E. McLaughlin
E. M. Ortman
S. C. Roberts
M. Wadkinson

Task Group on Field Sites (TOMC)

R. V. Wielgoszinski, Chair
M. Vazquez, Staff Secretary
P. Becker
T. Bedeaux

J. Hoskinson
D. T. Peters
G. Scribner

Task Group on Remote Inspection and Examination (SI-TOMC)

S. C. Roberts, Chair
M. Frediani, Staff Secretary
P. J. Coco
N. A. Finney
S. A. Marks
R. Rockwood

C. Stevens
M. Tannenbaum
J. Cameron, Alternate
A. Byk, Contributing Member
S. J. Rossi, Contributing Member
C. A. Sanna, Contributing Member

Special Working Group on High Temperature Technology (TOMC)

D. Dewees, Chair
F. W. Brust
T. D. Burchell
P. R. Donavin

B. F. Hantz
R. I. Jetter
P. Smith

Honors and Awards Committee (TOMC)

E. M. Ortman,
G. W. Galanes
D. W. Lamond

B. K. Nutter
R. E. McLaughlin

ADMINISTRATIVE COMMITTEE

R. E. McLaughlin, Chair
N. A. Finney, Vice Chair
S. J. Rossi, Staff Secretary
G. W. Galanes
R. B. Keating
D. W. Lamond
B. Linnemann

B. K. Nutter
E. M. Ortman
M. J. Pischke
M. D. Rana
S. C. Roberts
R. R. Stevenson
M. Wadkinson

MARINE CONFERENCE GROUP

J. Oh, Staff Secretary
J. G. Hungerbuhler, Jr.
G. Nair

H. N. Patel
N. Prokopuk
J. D. Reynolds
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CONFERENCE COMMITTEE

R. D. Troutt — Texas, Chair
J. T. Amato — Ohio, Secretary
M. O. Amuzie — New Jersey
R. Becker — Colorado
H. Berny — Minnesota
T. D. Boggs — Missouri
R. A. Boillard — Indiana
D. P. Brockerville —
Newfoundland and Labrador,
Canada

R. J. Bunte — Iowa
A. Buquis — Arizona
J. H. Burpee — Maine
M. Carlson — Washington
T. Carter — Mississippi
N. Chiasson — Prince Edward
Island, Canada

T. G. Clark — Oregon
B. J. Crawford — Georgia
E. L. Creaser — New Brunswick,
Canada

J. J. Dacanay — Hawaii
M. Davidian — California
R. DeLury — Manitoba, Canada
A. Denham — Michigan
C. Derks — Wisconsin
C. Dinic — Ontario, Canada
D. A. Ehler — Nova Scotia, Canada
S. D. Frazier — Washington
A. Gibbs — Wisconsin
T. J. Granneman II — Oklahoma
M. L. Jordan — Kentucky
R. Kamboj — British Columbia,
Canada

E. Kawa — Massachusetts
A. Khssassi — Quebec, Canada
D. Kinney — North Carolina
K. S. Lane — Alaska
A. M. Lorimor — South Dakota
T. Maher — Illinois
M. Mailman — Northwest
Territories, Canada

W. McGivney — City of New York,
New York

S. F. Noonan — Maryland
B. S. Oliver — New Hampshire
J. L. Oliver — Nevada
P. B. Polick — Illinois
B. Ricks — Montana
W. J. Ross — Pennsylvania
M. H. Sansone — New York
T. S. Seime — North Dakota
C. S. Selinger — Saskatchewan,
Canada

J. E. Sharier — Ohio
R. Spiker — North Carolina
D. Srnic — Alberta, Canada
D. J. Stenrose — Michigan
R. J. Stimson II — Kansas
R. K. Sturm — Utah
D. K. Sullivan — Arkansas
J. Taveras — Rhode Island
R. Termini — Louisiana
S. Van Slavens — Delaware
D. M. Warburton — Florida
E. Wiggins — Alabama

INTERNATIONAL INTEREST REVIEW GROUP

V. Felix
Y.-G. Kim
S. H. Leong
W. Lin
O. F. Manafa

C. Minu
Y.-W. Park
A. R. Reynaga Nogales
P. Williamson

COMMITTEE ON POWER BOILERS (BPV I)

E. M. Ortman, Chair
D. E. Tompkins, Vice Chair
U. D’Urso, Staff Secretary
D. I. Anderson
R. Antoniuk
J. L. Arnold
K. K. Coleman
S. Fincher
G. W. Galanes
P. F. Gilston
T. E. Hansen
J. S. Hunter
M. Ishikawa
M. Lemmons
M. Lewis
C. T. McDaris
R. E. McLaughlin
L. Moedinger
Y. Oishi
M. Ortolani

A. Spangenberg
D. E. Tuttle
J. Vattappilly
M. Wadkinson
F. Zeller
H. Michael, Contributing Member
D. Berger, Honorary Member
P. D. Edwards, Honorary Member
J. G. Feldstein, Honorary Member
D. N. French, Honorary Member
J. Hainsworth, Honorary Member
J. F. Henry, Honorary Member
P. A. Molvie, Honorary Member
J. T. Pillow, Honorary Member
B. W. Roberts, Honorary Member
J. M. Tanzosh, Honorary Member
R. V. Wielgoszinski, Honorary
Member

R. L. Williams, Honorary Member

Executive Committee (BPV I)

D. E. Tompkins, Chair
E. M. Ortman, Vice Chair
P. Becker
J. R. Braun
P. F. Gilston
A. Hantodkar

M. Lewis
C. T. McDaris
L. S. Nicol
A. Spangenberg
K. Thanupillai
M. Wadkinson

Subgroup on Design (BPV I)

C. T. McDaris, Chair
L. S. Tsai, Secretary
T. K. Acharya
D. I. Anderson
P. Becker
T. Huynh

L. Krupp
N. S. Ranck
J. Vattappilly
M. Wadkinson
C. Welles

Subgroup on Fabrication and Examination (BPV I)

P. F. Gilston, Chair
P. Becker, Vice Chair
J. L. Arnold
K. K. Coleman
S. Fincher
G. W. Galanes

T. E. Hansen
M. Lewis
S. J. Lombardo
C. T. McDaris
R. E. McLaughlin
Y. Oishi

Subgroup on General Requirements and Piping (BPV I)

D. E. Tompkins, Chair
M. Wadkinson, Vice Chair
M. Lemmons, Secretary
R. Antoniuk
T. E. Hansen
M. Ishikawa

S. J. Lombardo
R. E. McLaughlin
L. Moedinger
E. M. Ortman
D. E. Tuttle
J. Vattappilly

Subgroup on Locomotive Boilers (BPV I)

J. R. Braun, Chair
S. M. Butler, Secretary
G. W. Galanes
S. A. Lee

L. Moedinger
G. M. Ray
M. W. Westland

Subgroup on Materials (BPV I)

M. Lewis, Chair
L. S. Nicol, Vice Chair
S. H. Bowes
K. K. Coleman
G. W. Galanes
P. F. Gilston
K. Hayes
J. S. Hunter
E. Liebl

F. Masuyama
M. Ortolani
D. W. Rahoi
F. Zeller
B. W. Roberts, Contributing
Member

J. M. Tanzosh, Contributing
Member

Subgroup on Solar Boilers (BPV I)

R. E. Hearne, Secretary
S. Fincher

J. S. Hunter
P. Swarnkar

Task Group on Additive Manufacturing (BPV I)

K. K. Coleman, Chair
P. Becker, Secretary
J. L. Arnold
G. W. Galanes

P. F. Gilston
L. Moedinger
J. Vattappilly
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Task Group on Modernization (BPV I)

S. J. Lombardo, Chair
U. D’Urso, Staff Secretary
D. I. Anderson
J. L. Arnold

G. W. Galanes
R. E. McLaughlin
E. M. Ortman
D. E. Tuttle

European International Working Group (BPV I)

A. Spangenberg, Chair
B. Daume
J. Fleischfresser
C. Jaekel
R. Kauer
D. Koelbl
S. Krebs
T. Ludwig
R. A. Meyers

H. Michael
F. Miunske
M. Sykora
P. Chavdarov, Contributing
Member

J. Henrichsmeyer, Contributing
Member

B. Müller, Contributing Member

India International Working Group (BPV I)

K. Thanupillai, Chair
A. Hantodkar, Vice Chair
A. Ghosh, Secretary
P. Brahma
H. Dalal
T. Dhanraj
A. S. Ganeth
S. Gopalakrishnan
A. Jain

R. Madnani
S. Purkait
A. Relekar
M. Shiroya
D. K. Shrivastava
K. Singha
R. Sundararaj
S. Velu
S. Venkataramana

COMMITTEE ON MATERIALS (BPV II)

G. W. Galanes, Chair
M. Ortolani, Vice Chair
C. E. Rodrigues, Staff Secretary
A. Appleton
P. Chavdarov
J. F. Grubb
J. A. Hall
D. O. Henry
K. M. Hottle
M. Ishikawa
M. Kowalczyk
D. L. Kurle
F. Masuyama
S. Neilsen
L. S. Nicol
D. W. Rahoi
W. Ren
E. Shapiro
R. C. Sutherlin

F. Zeller
J. Cameron, Contributing Member
A. Chaudouet, Contributing
Member

K. K. Coleman, Contributing
Member

D. W. Gandy, Contributing Member
K. L. Hayes, Contributing Member
W. Hoffelner, Contributing Member
K. E. Orie, Contributing Member
D. T. Peters, Contributing Member
B. W. Roberts, Contributing
Member

J. M. Tanzosh, Contributing
Member

E. Upitis, Contributing Member
T. M. Cullen, Honorary Member
G. C. Hsu, Honorary Member

Executive Committee (BPV II)

G. W. Galanes, Chair
C. E. Rodrigues, Staff Secretary
E. Alexis
A. Appleton
J. Cameron
P. Chavdarov
J. F. Grubb
S. Guzey

K. L. Hayes
K. M. Hottle
W. MacDonald
M. Ortolani
P. K. Rai
J. Robertson
E. Shapiro

Subgroup on External Pressure (BPV II)

E. Alexis, Chair
S. Guzey, Vice Chair
J. A. A. Morrow, Secretary
L. F. Campbell
H. Chen
M. Ghorashi
D. S. Griffin

J. F. Grubb
S. Krishnamurthy
D. L. Kurle
R. W. Mikitka
P. K. Rai
M. Wadkinson

Subgroup on Ferrous Specifications (BPV II)

K. M. Hottle, Chair
A. Appleton, Vice Chair
C. Hyde, Secretary
D. Amire-Brahimi
G. Cuccio
O. Elkadim
D. Fialkowski
J. Grimm
J. F. Grubb
D. S. Janikowski

Y.-J. Kim
W. C. Mack
J. Nickel
D. Poweleit
R. Rezaeifar
R. Schmidt
E. Upitis
L. Watzke
C. Meloy, Contributing Member

Subgroup on International Material Specifications (BPV II)

P. Chavdarov, Chair
M. Ishikawa, Vice Chair
C. Zhou, Secretary
A. Chaudouet
H. Chen
A. F. Garbolevsky

D. O. Henry
W. M. Lundy
F. Zeller
T. F. Miskell, Contributing Member
E. Upitis, Contributing Member

Subgroup on Nonferrous Alloys (BPV II)

J. Robertson, Chair
W. MacDonald, Vice Chair
R. M. Beldyk
J. M. Downs
H. Dutta
J. F. Grubb
J. A. Hall
D. Maitra
D. W. Rahoi

R. Rezaeifar
E. Shapiro
J. Shubilla
R. C. Sutherlin
R. Wright
S. Yem
D. B. Denis, Contributing Member
D. T. Peters, Contributing Member

Subgroup on Physical Properties (BPV II)

P. K. Rai, Chair
S. Neilsen, Vice Chair
D. Chandiramani
H. Eshraghi
J. F. Grubb
B. F. Hantz
R. D. Jones

P. K. Lam
D. W. Rahoi
E. Shapiro
D. K. Verma
S. Yem
D. B. Denis, Contributing Member

Subgroup on Strength, Ferrous Alloys (BPV II)

M. Ortolani, Chair
S. Rosinski, Vice Chair
L. S. Nicol, Secretary
G. W. Galanes
J. A. Hall
M. Ishikawa
S. W. Knowles

F. Masuyama
M. Osterfoss
D. W. Rahoi
M. Ueyama
F. Zeller
F. Abe, Contributing Member
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Subgroup on Strength of Weldments (BPV II & BPV IX)

K. L. Hayes, Chair
G. W. Galanes, Vice Chair
S. H. Bowes, Secretary
K. K. Coleman, Chair
M. Denault
D. W. Gandy
M. Ghahremani

W. F. Newell, Jr.
J. A. Penso
D. W. Rahoi
W. J. Sperko
J. P. Swezy, Jr.
B. W. Roberts, Contributing Member

Working Group on Creep Strength Enhanced Ferritic Steels (BPV II)

M. Ortolani, Chair
G. W. Galanes, Vice Chair
P. Becker, Secretary
S. H. Bowes
K. Kimura
M. Lang
S. Luke
F. Masuyama
T. Melfi
W. F. Newell, Jr.

J. J. Sanchez-Hanton
J. A. Siefert
W. J. Sperko
F. Zeller
F. Abe, Contributing Member
K. K. Coleman, Contributing
Member

J. M. Tanzosh, Contributing
Member

Working Group on Data Analysis and the Materials Properties
Database (BPV II)

W. MacDonald, Chair
C. E. Rodrigues, Staff Secretary
J. F. Grubb
F. Masuyama
S. Neilsen
M. Ortolani
R. C. Sutherlin
M. J. Swindeman
F. Abe, Contributing Member

D. Andrei, Contributing Member
J. Cameron, Contributing Member
G. W. Galanes, Contributing
Member

W. C. Mack, Contributing Member
D. T. Peters, Contributing Member
W. Ren, Contributing Member
E. Shapiro, Contributing Member

Task Group on Modernization of Materials Data (BPV II)

C. E. Rodrigues, Staff Secretary
E. Alexis
M. Brijlani
D. B. Denis
G. W. Galanes
J. A. Hall
B. F. Hantz
A. Hassan
W. MacDonald

S. Neilsen
L. S. Nicol
W. Ren
J. C. Sowinski
M. Wadkinson
J. Cameron, Contributing Member
J. F. Grubb, Contributing Member
W. Hoffelner, Contributing Member

China International Working Group (BPV II)

Sanjiang Liu, Chair
H. Zhang, Vice Chair
T. Xu, Secretary
W. Cai
W. Fang
F. Kong
H. Li
J. Li
Z. Rongcan
S. Tan

C. Wang
Jinguang Wang
Jiongxiang Wang
Q.-J. Wang
H.-C. Yang
J. Yang
L. Yin
X.-H. Zhang
Y. Zhang

COMMITTEE ON CONSTRUCTION OF NUCLEAR FACILITY
COMPONENTS (BPV III)

R. B. Keating, Chair
T. M. Adams, Vice Chair
D. E. Matthews, Vice Chair
A. Maslowski, Staff Secretary
A. Appleton
S. Asada
R. W. Barnes
W. H. Borter
M. E. Cohen
R. P. Deubler
P. R. Donavin
A. C. Eberhardt
J. V. Gardiner
W. J. Geringer
J. Grimm
S. Hunter
R. I. Jetter
J. I. Kim
G. H. Koo
D. W. Lewis
M. A. Lockwood
D. W. Mann
K. A. Manoly

K. Matsunaga
B. McGlone
S. McKillop
J. B. McLean
J. C. Minichiello
M. N. Mitchell
T. Nagata
J. B. Ossmann
S. Pellet
E. L. Pleins
W. J. Sperko
Y. J. Wang
W. Windes
C. Basavaraju, Alternate
T. P. Davis, Contributing Member
T.-L. Sham, Contributing Member
C. T. Smith, Contributing Member
R. M. Jessee, Honorary Member
E. B. Branch, Honorary Member
M. N. Bressler, Honorary Member
G. D. Cooper, Honorary Member
D. F. Landers, Honorary Member
C. Pieper, Honorary Member

Executive Committee (BPV III)

R. B. Keating, Chair
A. Maslowski, Secretary
T. M. Adams
T. P. Davis
P. R. Donavin
D. W. Lewis
D. Mann

K. A. Manoly
D. E. Matthews
B. McGlone
S. McKillop
J. B. McLean
Yanli Wang
K. A. Kavanagh, Alternate

Latin America International Working Group (BPV III)

M. F. Liendo, Chair
J. Fernández, Vice Chair
O. Martinez, Staff Secretary
P. Yamamoto, Secretary
E. H. Aldaz
G. O. Anteri
A. P. Antipasti
D. O. Bordato
G. Bourguigne
M. Brusa
A. Claus
R. G. Cocco

A. J. Dall’Osto
J. I. Duo
M. M. Gamizo
I. M. Guerreiro
I. A. Knorr
D. E. Matthews
A. E. Pastor
M. Rivero
R. Taboada
O. A. Verastegui
M. D. Vigliano
M. Zunino
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China International Working Group (BPV III)

Yong Wang, Chair
J. Gu, Vice Chair
C. Jiang, Vice Chair
H. Yu, Secretary
L. Feng
L. Guo
D. Kang
Y. Li
H. Lin
Shenghua Liu
W. Liu
J. Ma
K. Mao
D. E. Matthews
J. Ming
W. Pei

C. Peiyin
Z. Sun
G. Tang
L. Ting
J. Wen
F. Wu
C. Yang
P. Yang
W. Yang
H. Yin
D. Yuangang
D. Zhao
Z. Zhong
Q. Zhou
H. Zhu

European International Working Group (BPV III)

J. Wendt, Chair
D. Koelbl, Vice Chair
R. Gersinska, Secretary
P. Ancion
P. R. Donavin
R. Döring
C. G. Frantescu
T. Hantzka
A. Huber
R. E. Hueggenberg
E. Iacopetta
A. Juengert

F. Juettemann
M. H. Koeppen
C. Kuschke
H.-W. Lange
T. Ludwig
M. Reichert
G. Roos
J. Rudolph
L. Sybertz
I. Tewes
R. Tiete
F. Wille

India International Working Group (BPV III)

S. B. Parkash, Chair
V. Sehgal, Vice Chair
M. Brijlani, Secretary
S. Aithal
A. D. Bagdare
H. Dalal
S. K. Goyal
D. Kulkarni
Raj Kumar
Ritesh Kumar
S. Kumar

T. Mukherjee
D. Narain
A. D. Paranjpe
J. R. Patel
E. L. Pleins
S. Ponnappan
T. J. P. Rao
S. Singh
B. K. Sreedhar
N. Mistry, Alternate

Korea International Working Group (BPV III)

G. H. Koo, Chair
O.-S. Kim, Secretary
H. Ahn
S. Cho
G.-S. Choi
M. Choi
M.-J. Choi
S. Choi
J. Y. Hong
N.-S. Huh
S. S. Hwang
C. Jang
I.-S. Jeong
S. H. Kang
J. Kim
J. I. Kim
J.-S. Kim
M.-W. Kim
S.-S. Kim
Y.-B. Kim
Y.-S. Kim
D. Kwon

B. Lee
D. Lee
D. W. Lee
Sanghoon Lee
Sungjae Lee
S.-G. Lee
H. Lim
I.-K. Nam
C.-K. Oh
C.-Y. Oh
E.-J. Oh
C. Park
H. Park
Y.-H. Park
Y. S. Pyun
J. H. Seo
T. Shin
S. Song
T.-K. Song
W. J. Sperko
J. S. Yang
O. Yoo

Seismic Design Steering Committee (BPV III)

T. M. Adams, Chair
K. Gresh, Secretary
C. Basavaraju
D. Chowdhury
R. Döring
G. H. Koo
A. Maekawa
J. B. McLean

R. M. Pace
M. Pérès
K. Shibukuwa
F. G. Abatt, Contributing Member
M. Arcaro, Contributing Member
P. R. Donavin, Contributing Member
R. W. Haupt, Contributing Member

Task Group on Alternate Requirements (BPV III)

J. Wen, Chair
R. R. Romano, Secretary
T. Basso
P. J. Coco
P. R. Donavin
J. V. Gardiner
F. Grant
J. Grimm
R. S. Hill III
M. Kris
M. A. Lockwood

K. A. Manoly
D. E. Matthews
S. McKillop
B. P. Nolan
J. B. Ossmann
E. C. Renaud
M. A. Richter
R. Summitt
K. Voelsing
Yanli Wang
I. H. Tseng, Alternate

United Kingdom International Working Group
(BPV III)

P. M. James, Chair
J. Emslie, Vice Chair
C. B. Carpenter, Secretary
T. Bann
M. J. Chevalier
A. J. Cole-Baker
M. Consonni
M. J. Crathorne
P. Gill
G. Innes

S. A. Jones
B. McGlone
B. Pellereau
E. I. S. Pendry
J. Randles
C. R. Schneider
J. W. Stairmand
J. Sulley
J. Talamantes-Silva
A. J. Holt, Contributing Member
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Special Working Group on New Plant Construction Issues (BPV III)

J. B. Ossmann, Chair
A. Maslowski, Staff Secretary
M. C. Buckley, Secretary
M. Arcaro
K. Burnett
A. Cardillo
P. J. Coco
K. Harris
E. Henry
J. Honcharik
M. Kris
R. E. McLaughlin
A. McLendon

Z. McLucas
N. J. McTiernan
K. Pigg
E. L. Pleins
J. Pollak
D. W. Sandusky
M. C. Scott
R. R. Stevenson
H. Xu
J. Yan
J. C. Minichiello, Contributing
Member

Special Working Group on Editing and Review (BPV III)

D. E. Matthews, Chair
R. P. Deubler
A. C. Eberhardt
S. Hunter
B. McGlone

J. C. Minichiello
J. F. Strunk
Yanli Wang
C. Wilson

Special Working Group on HDPE Stakeholders (BPV III)

S. Patterson, Secretary
M. Kuntz

J. E. O’Sullivan

Special Working Group on Honors and Awards (BPV III)

R. W. Barnes, Chair
A. Appleton
R. M. Jessee

D. E. Matthews
J. C. Minichiello

Special Working Group on International Meetings and IWG Liaisons
(BPV III)

D. E. Matthews, Chair
A. Maslowski, Staff Secretary
R. W. Barnes

P. R. Donavin
E. L. Pleins
W. J. Sperko

Joint ACI-ASME Committee on Concrete Components for Nuclear
Service (BPV III)

J. B. McLean, Chair
L. J. Colarusso, Vice Chair
A. Dinizulu, Staff Secretary
S. Bae
C. J. Bang
A. C. Eberhardt
B. D. Hovis
T. C. Inman
C. Jones
T. Kang
N.-H. Lee
S. Malushte
J. A. Munshi
T. Muraki

J. S. Saini
J. F. Strunk
G. Thomas
A. Varma
S. Wang
A. Istar, Alternate
A. Adediran, Contributing Member
J.-B. Domage, Contributing Member
P. S. Ghosal, Contributing Member
M. R. Senecal, Contributing Member
Z. Shang, Contributing Member
M. Sircar, Contributing Member
C. T. Smith, Contributing Member

Special Working Group on Modernization (SG Div 2) (BPV III)

A. Varma, Chair
J. B. McLean, Vice Chair
J. S. Saini, Vice Chair
A. Adediran
S. Malushte

S. Wang
I. Zivanovic
R. Janowiak, Contributing Member
F. Lin, Contributing Member
J. A. Pires, Contributing Member

Task Group on Steel-Concrete Composite Containments
(SG Div 2) (BPV III)

A. Varma, Chair
R. Janowiak
S. Malushte

J. B. McLean
J. A. Pires
J. S. Saini

Working Group on Design (SG Div 2) (BPV III)

N.-H. Lee, Chair
S. Bae
L. J. Colarusso
A. C. Eberhardt
B. D. Hovis
T. C. Inman
C. Jones
J. A. Munshi
T. Muraki
J. S. Saini
G. Thomas

S. Wang
A. Istar, Alternate
P. S. Ghosal, Contributing Member
S.-Y. Kim, Contributing Member
J. Kwon, Contributing Member
S. E. Ohler-Schmitz, Contributing
Member

B. B. Scott, Contributing Member
Z. Shang, Contributing Member
M. Shin, Contributing Member
M. Sircar, Contributing Member

Working Group on Materials, Fabrication, and Examination
(SG Div 2) (BPV III)

C. Jones, Chair
A. Eberhardt, Vice Chair
C. J. Bang
B. Birch
J.-B. Domage
T. Kang
N.-H. Lee

Z. Shang
J. F. Strunk
I. Zivanovic
A. A. Aboelmagd, Contributing
Member

P. S. Ghosal, Contributing Member

Subcommittee on Design (BPV III)

P. R. Donavin, Chair
S. McKillop, Vice Chair
R. P. Deubler, Secretary
T. P. Davis
M. A. Gray
R. I. Jetter
R. B. Keating
J. I. Kim
K. A. Manoly
D. E. Matthews

M. N. Mitchell
B. Pellereau
Yanli Wang
W. F. Weitze
C. Basavaraju, Alternate
G. L. Hollinger, ContributingMember
W. J. O’Donnell, Sr., Contributing
Member

K. Wright, Contributing Member
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Subgroup on Component Design (SC-D) (BPV III)

D. E. Matthews, Chair
P. Vock, Vice Chair
D. Chowdhury, Secretary
D. J. Ammerman
G. A. Antaki
J. J. Arthur
S. Asada
C. Basavaraju
N. A. Costanzo
R. P. Deubler
P. Hirschberg
M. Kassar
D. Keck
T. R. Liszkai
K. A. Manoly
R. Martin
K. R. May

J. C. Minichiello
T. Mitsuhashi
D. Murphy
T. M. Musto
T. Nagata
S. Pellet
S. Willoughby-Braun
C. Wilson
T. M. Adams, Contributing Member
R. B. Keating, Contributing Member
O.-S. Kim, Contributing Member
R. J. Masterson, Contributing
Member

H. S. Mehta, Contributing Member
G. Z. Tokarski, Contributing Member
J. P. Tucker, Contributing Member

Task Group on Pressurized Heavy Water Reactor (SG-CD) (BPV III)

R. W. Barnes, Chair
M. Brijlani
D. E. Matthews
B. McGlone
J. B. Ossmann
S. B. Parkash

E. L. Pleins
W. D. Reinhardt
C. A. Sanna
V. Sehgal
S. Singh

Task Group to Improve Section III/XI Interface (SG-CD) (BPV III)

P. Vock, Chair
E. Henry, Secretary
G. A. Antaki
A. Cardillo
D. Chowdhury
J. Honcharik
J. Hurst
J. Lambin

C. A. Nove
T. Nuoffer
J. B. Ossmann
A. T. Roberts III
J. Sciulli
A. Udyawar
S. Willoughby-Braun

Working Group on Core Support Structures (SG-CD) (BPV III)

R. Martin, Chair
R. Z. Ziegler, Secretary
G. W. Delport
L. C. Hartless
D. Keck
T. R. Liszkai
M. Nakajima

M. D. Snyder
R. O. Vollmer
T. M. Wiger
C. Wilson
Y. Wong
K. Hsu, Alternate
H. S. Mehta, Contributing Member

Working Group on Design of Division 3 Containment Systems
(SG-CD) (BPV III)

D. J. Ammerman, Chair
S. Klein, Secretary
J. Bignell
G. Bjorkman
V. Broz
D. D. Imholte
D. W. Lewis
A. Rigato
P. Sakalaukus, Jr.

D. Siromani
C. R. Sydnor
R. Sypulski
R. Williamson
X. Zhai
X. Zhang
J. Smith, Alternate
J. C. Minichiello, Contributing
Member

Working Group on HDPE Design of Components (SG-CD) (BPV III)

M. Brandes
J. R. Hebeisen
P. Krishnaswamy
M. Kuntz

K. A. Manoly
D. P. Munson
R. Stakenborghs
B. Lin, Alternate

Working Group on Piping (SG-CD) (BPV III)

G. A. Antaki, Chair
S. Weindorf, Secretary
C. Basavaraju
J. Catalano
C. M. Faidy
R. G. Gilada
M. A. Gray
R. J. Gurdal
R. W. Haupt
A. Hirano
P. Hirschberg
M. Kassar
D. Lieb
M. Moenssens
I.-K. Nam
K. E. Reid II
B. Still
D. Vlaicu

W. F. Weitze
K. Hsu, Alternate
R. B. Keating, Contributing Member
T. B. Littleton, Contributing
Member

Y. Liu, Contributing Member
J. F. McCabe, Contributing Member
J. C. Minichiello, Contributing
Member

A. N. Nguyen, Contributing Member
M. S. Sills, Contributing Member
N. C. Sutherland, Contributing
Member

G. Z. Tokarski, Contributing
Member

E. A. Wais, Contributing Member
C.-I. Wu, Contributing Member

Working Group on Pressure Relief (SG-CD) (BPV III)

K. R. May, Chair
J. F. Ball, Vice Chair
R. Krithivasan, Secretary
J. W. Dickson
N. Hansing
S. Jones
D. Miller
T. Patel

B. J. Yonsky
Y. Wong, Alternate
J. Yu, Alternate
M. Brown, Contributing Member
S. T. French, Contributing Member
S. Ruesenberg, Contributing
Member

Working Group on Pumps (SG-CD) (BPV III)

D. Chowdhury, Chair
J. V. Gregg, Jr., Secretary
B. Busse
R. Ibrahim
T. Johnson

K. J. Noel
D. Skidmore
J. Sulley
Y. Wong
N. Chandran, Alternate

Working Group on Supports (SG-CD) (BPV III)

N. A. Costanzo, Chair
U. S. Bandyopadhyay, Secretary
K. Avrithi
N. M. Bisceglia
R. P. Deubler
N. M. Graham
Y. Matsubara
S. Pellet
G. Thomas

G. Z. Tokarski
L. Vandersip
P. Wiseman
J. Bozga, Alternate
R. J. Masterson, Contributing
Member

R. Roche-Rivera, Contributing
Member

J. R. Stinson, Contributing Member
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Working Group on Valves (SG-CD) (BPV III)

P. Vock, Chair
S. Jones, Secretary
M. C. Buckley
N. Hansing
G. A. Jolly
J. Lambin
T. Lippucci

C. A. Mizer
H. O’Brien
J. O’Callaghan
M. Rain
K. E. Reid II
J. Sulley
Y. Wong, Alternate

Working Group on Vessels (SG-CD) (BPV III)

D. Murphy, Chair
S. Willoughby-Braun, Secretary
J. J. Arthur
C. Basavaraju
M. Brijlani
L. Constantinescu
J. I. Kim
D. E. Matthews
T. Mitsuhashi
T. J. Schriefer

M. C. Scott
J. Shupert
D. Vlaicu
C. Wilson
R. Z. Ziegler
M. R. Breach, Alternate
B. Basu, Contributing Member
R. B. Keating, Contributing Member
W. F. Weitze, Contributing Member

Subgroup on Design Methods (SC-D) (BPV III)

S. McKillop, Chair
P. R. Donavin, Vice Chair
J. Wen, Secretary
K. Avrithi
M. A. Gray
J. V. Gregg, Jr.
K. Hsu
E. Isom
R. Kalnas
D. Keck
J. I. Kim
B. Pellereau

W. D. Reinhardt
P. Smith
R. O. Vollmer
W. F. Weitze
Y. Wong, Alternate
S. R. Gosselin, Contributing Member
H. T. Harrison III, Contributing
Member

W. J. O’Donnell, Sr., Contributing
Member

K. Wright, Contributing Member

Special Working Group on Computational Modeling for Explicit
Dynamics (SG-DM) (BPV III)

G. Bjorkman, Chair
D. J. Ammerman, Vice Chair
V. Broz, Secretary
J. Bignell
S. Kuehner
D. Molitoris
W. D. Reinhardt
E. Rosvall

P. Sakalaukus, Jr.
D. Siromani
C.-F. Tso
M. C. Yaksh
U. Zencker
X. Zhang
M. R. Breach, Contributing Member
Y. Wong, Contributing Member

Working Group on Design Methodology (SG-DM) (BPV III)

B. Pellereau, Chair
R. O. Vollmer, Secretary
K. Avrithi
C. Basavaraju
F. Berkepile
M. Cho
D. Clarkson
C. M. Faidy
Y.-J. Gao
M. Kassar
J. I. Kim
T. R. Liszkai
D. Lytle
K. Matsunaga
S. Ranganath
W. D. Reinhardt
S. Wang

W. F. Weitze
J. Wen
T. M. Wiger
J. Wu
K. Hsu, Alternate
G. Banyay, Contributing Member
D. S. Bartran, Contributing Member
R. D. Blevins, Contributing Member
M. R. Breach, Contributing Member
H. T. Harrison III, Contributing
Member

P. Hirschberg, Contributing
Member

S. McKillop, Contributing Member
A. Walker, Contributing Member
K. Wright, Contributing Member

Working Group on Environmental Fatigue Evaluation Methods
(SG-DM) (BPV III)

M. A. Gray, Chair
W. F. Weitze, Secretary
S. Asada
K. Avrithi
R. C. Cipolla
T. M. Damiani
C. M. Faidy
A. Hirano
P. Hirschberg
K. Hsu
A. Morley
J.-S. Park

B. Pellereau
T. Seppanen
D. Vlaicu
K. Wang
K. A. Manoly, Alternate
S. Cuvilliez, Contributing Member
T. D. Gilman, Contributing Member
S. R. Gosselin, Contributing Member
Y. He, Contributing Member
H. S. Mehta, Contributing Member
K. Wright, Contributing Member

Working Group on Fatigue Strength (SG-DM) (BPV III)

P. R. Donavin, Chair
T. M. Damiani
D. W. DeJohn
C. M. Faidy
P. Gill
R. J. Gurdal
K. Hsu
J. I. Kim
A. Morley
B. Pellereau
M. S. Shelton
I. Viscarra
Yanli Wang
W. F. Weitze

Y. Zou
C. E. Hinnant, Contributing Member
P. Hirschberg, Contributing
Member

S. H. Kleinsmith, Contributing
Member

S. Majumdar, Contributing Member
H. S. Mehta, Contributing Member
W. J. O’Donnell, Sr., Contributing
Member

S. Ranganath, Contributing
Member

K. Wright, Contributing Member

Working Group on Probabilistic Methods in Design
(SG-DM) (BPV III)

M. Golliet, Chair
R. Kalnas, Vice Chair
G. Brouette
R. Fougerousse
J. Hakii
E. Hanson
D. O. Henry
A. Hirano

K. A. Manoly
A. Morley
B. Pellereau
A. Weaver
M. Yagodich
I. H. Tseng, Alternate
K. Avrithi, Contributing Member
R. S. Hill III, Contributing Member
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Subgroup on Containment Systems for Spent Nuclear Fuel and
High-Level Radioactive Material (BPV III)

D. W. Lewis, Chair
D. J. Ammerman, Vice Chair
S. Klein, Secretary
J. Bignell
G. Bjorkman
V. Broz
D. D. Imholte
A. Rigato
P. Sakalaukus, Jr.
D. Siromani

C. R. Sydnor
R. Sypulski
J. Wellwood
X. J. Zhai
X. Zhang
J. Smith, Alternate
W. H. Borter, Contributing Member
E. L. Pleins, Contributing Member
N.M. Simpson,ContributingMember

Subgroup on Fusion Energy Devices (BPV III)

T. P. Davis, Chair
A. Maslowski, Staff Secretary
M. Ellis, Secretary
L. Babu
M. Bashir
J. P. Blanchard
B. R. Doshi
L. El-Guebaly
R. Holmes
D. Johnson

I. Kimihiro
P. Mokaria
F. J. Schaaf, Jr.
P. Smith
Y. Song
D. White
R. W. Barnes, Contributing Member
W. K. Sowder, Jr., Contributing
Member

Special Working Group on Fusion Stakeholders (SG-FED) (BPV III)

R. Holmes, Chair
C. Barnes
R. W. Barnes
J. Brister
A. A. Campbell
V. Chugh
T. P. Davis

S. S. Desai
F. Deschamps
M. Hua
S. Krishnan
W. K. Sowder, Jr.
N. Young

Working Group on General Requirements (SG-FED) (BPV III)

P. Smith, Chair
L. Babu
T. P. Davis
M. Ellis

B. McGlone
P. Mokaria
W. K. Sowder, Jr.
D. White, Contributing Member

Working Group on In-Vessel Components (SG-FED) (BPV III)

M. Bashir, Chair
T. P. Davis

S. T. Madabusi

Working Group on Magnets (SG-FED) (BPV III)

D. S. Bartran W. K. Sowder, Jr., Contributing
Member

Working Group on Materials (SG-FED) (BPV III)

T. P. Davis

Working Group on Vacuum Vessels (SG-FED) (BPV III)

I. Kimihiro, Chair
B. R. Doshi

D. Johnson

Subgroup on General Requirements (BPV III)

B. McGlone, Chair
A. McLendon, Secretary
V. Apostolescu
A. Appleton
S. Bell
G. Brouette
P. J. Coco
G. C. Deleanu
N. DeSantis
O. Elkadim
J. V. Gardiner
J. Grimm
J. Harris
J. W. Highlands
E. V. Imbro
K. A. Kavanagh
Y.-S. Kim
D. T. Meisch

L. Noyes
E. C. Renaud
T. N. Rezk
J. Rogers
B. S. Sandhu
R. Spuhl
J. L. Williams
Y. Diaz-Castillo, Alternate
J. DeKleine, Contributing Member
S. F. Harrison, Jr., Contributing
Member

H. Michael, Contributing Member
D. J. Roszman, Contributing
Member

C. T. Smith, Contributing Member
G. E. Szabatura, Contributing
Member

Working Group on General Requirements for Graphite and Ceramic
Composite Core Components and Assemblies (SG-GR) (BPV III)

W. J. Geringer, Chair
A. Appleton
J. R. Berry
A. A. Campbell
C. Cruz
Y. Diaz-Castillo
J. Lang

M. N. Mitchell
J. Potgieter
E. C. Renaud
S. Sekar
R. Spuhl
W. Windes
B. Lin, Alternate

Subgroup on High Temperature Reactors (BPV III)

Yanli Wang, Chair
N. Broom
F. W. Brust
M. E. Cohen
W. J. Geringer
B. F. Hantz
M. Hiser
R. I. Jetter
K. Kimura
G. H. Koo
W. Li
M. C. Messner

X. Wei
W. Windes
R. Wright
G. L. Zeng
J. Bass, Alternate
P. Carter, Contributing Member
W. O’Donnell, Sr., Contributing
Member

T.-L. Sham
L. Shi, Contributing Member
R. W. Swindeman, Contributing
Member

Special Working Group on High Temperature Reactor Stakeholders
(SG-HTR) (BPV III)

M. E. Cohen, Chair
M. C. Albert
M. Arcaro
R. W. Barnes
R. Bass
N. Broom
K. Burnett
A. A. Campbell
V. Chugh
W. Corwin
G. C. Deleanu
R. A. Fleming
K. Harris

R. I. Jetter
G. H. Koo
N. J. McTiernan
M. N. Mitchell
K. J. Noel
J. Roll
B. Song
Yanli Wang
X. Wei
G. L. Zeng
R. M. Iyengar, Alternate
T. Asayama, Contributing Member
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Task Group on Alloy 709 Code Case (SG-HTR) (BPV III)

Yanli Wang, Chair
H. Mahajan, Secretary
R. I. Jetter
M. C. Messner

W. J. Sperko
R. Wright
T.-L. Sham, Contributing Member

Task Group on Class A Rewrite (SG-HTR) (BPV III)

Yanli Wang, Chair
R. W. Barnes
M. E. Cohen
R. I. Jetter
H. Mahajan
S. McKillop

N. J. McTiernan
M. C. Messner
T. Nguyen
D. Pease
X. Wei
J. Young

Task Group on Division 5 AM Components (SG-HTR) (BPV III)

R. Wright, Chair
R. W. Barnes
F. W. Brust
Z. Feng
S. Lawler
X. Lou
M. McMurtrey
M. C. Messner

T. Patterson
E. C. Renaud
D. Rudland
B. Sutton
I. J. Van Rooyen
Yanli Wang
X. Wei
R. Bass, Alternate

Task Group on Graphite Design Analysis (SG-HTR) (BPV III)

A. Mack, Chair
J. Bass
S. Baylis
G. Beirnaert
O. Booler

P.-A. Juan
J. Potgieter
J. Quick
M. Saitta
A. Walker

Task Group on High Temperature Piping Design (SG-HTR) (BPV-III)

G. A. Antaki, Chair
S. Weindorf, Secretary
R. Adibi-Asl
T. D. Al-Shawaf
D. Bankston, Jr.
R. P. Deubler
R. I. Jetter

H. Mahajan
J. C. Minichiello
D. Pease
Yanli Wang
C. D. Weary
T.-L. Sham, Contributing Member

Working Group on Allowable Stress Criteria (SG-HTR) (BPV III)

R. Wright, Chair
M. McMurtrey, Secretary
R. W. Barnes
R. Bass
K. Kimura
W. Li
D. Maitra
R. J. McReynolds

M. C. Messner
T. Patterson
Yanli Wang
X. Wei
R. M. Iyengar, Alternate
R. W. Swindeman, Contributing
Member

Working Group on Analysis Methods (SG-HTR) (BPV III)

M. C. Messner, Chair
H. Mahajan, Secretary
R. Adibi-Asl
R. W. Barnes
J. A. Blanco
P. Carter
R. I. Jetter
G. H. Koo
T. Nguyen
M. Petkov
K. Pigg
H. Qian
T. Riordan

X. Song
Yanli Wang
X. Wei
S. X. Xu
J. Young
J. Bass, Alternate
M. R. Breach, Contributing Member
Y.-J. Gao, Contributing Member
T. Hassan, Contributing Member
S. Krishnamurthy, Contributing
Member

M. J. Swindeman, Contributing
Member

Working Group on Creep-Fatigue and Negligible Creep
(SG-HTR) (BPV III)

W. Li, Chair
J. Bass
C. M. Brusconi
P. Carter
M. E. Cohen
J. I. Duo
R. I. Jetter
G. H. Koo
H. Mahajan

M. McMurtrey
M. C. Messner
H. Qian
R. Rajasekaran
M. Shah
Yanli Wang
X. Wei
J. Young
R. Bass, Alternate

Working Group on Nonmetallic Design and Materials
(SG-HTR) (BPV III)

W. Windes, Chair
W. J. Geringer, Vice Chair
J. Potgieter, Secretary
G. Beirnaert
A. A. Campbell
C. Chen
A. N. Chereskin
V. Chugh
C. Contescu
N. Gallego
S. T. Gonczy
K. Harris
M. G. Jenkins
P.-A. Juan
J. Lang
A. Mack
M. P. Metcalfe
M. N. Mitchell

J. Parks
K. Pigg
J. Podhiny
J. Roll
A. Tzelepi
A. Walker
Yanli Wang
G. L. Zeng
J. Bass, Alternate
A. Appleton, Contributing Member
R. W. Barnes, Contributing Member
S.-H. Chi, Contributing Member
Y. Katoh, Contributing Member
J. B. Ossmann, Contributing
Member

J. Quick, Contributing Member
M. Saitta, Contributing Member
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Subgroup on Materials, Fabrication, and Examination (BPV III)

D. W. Mann, Chair
J. Grimm, Vice Chair
J. B. Ossmann, Vice Chair
S. Hunter, Secretary
W. H. Borter
M. Brijlani
G. R. Cannell
A. Cardillo
S. Cho
P. J. Coco
R. H. Davis
D. B. Denis
B. D. Frew
D. W. Gandy
S. E. Gingrich
M. Golliet
L. S. Harbison

M. Kris
T. Melfi
I.-K. Nam
J. E. O’Sullivan
M. C. Scott
W. J. Sperko
J. F. Strunk
W. Windes
R. Wright
H. Xu
S. Yee
J. Wise, Jr., Alternate
S. Wolbert, Jr., Alternate
R. W. Barnes, Contributing Member
S. Levitus, Contributing Member
H. Michael, Contributing Member

Working Group on Advanced Manufacturing (SG-MFE) (BPV III)

D. W. Mann, Chair
D. W. Gandy, Secretary
D. Chowdhury
P. J. Coco
B. D. Frew
J. Grimm
J. Lambin
T. Lippucci
T. Melfi
A. Mori

E. C. Renaud
W. J. Sperko
J. F. Strunk
J. Sulley
S. Tate
J. Wise
S. Wolbert
H. Xu
R. H. Davis, Alternate
S. Malik, Contibuting Member

Joint Working Group on HDPE (SG-MFE) (BPV III)

M. Brandes, Chair
T. M. Musto, Chair
J. B. Ossmann, Secretary
G. Brouette
M. C. Buckley
S. Choi
M. Golliet
J. Hebeisen
J. Johnston, Jr.
P. Krishnaswamy
M. Kuntz
B. Lin

K. Manoly
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Subgroup on Surface Examination Methods (BPV V)
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P. L. Dinelli
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Working Group on Design-by-Analysis (BPV VIII)
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T. Halligan, Chair
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D. Smith, Secretary
J. Lu
S. A. Marks
O. Mulet
M. J. Pischke
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B. F. Shelley
P. L. Sturgill
J. P. Swezy, Jr.
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Subgroup on General Requirements (BPV VIII)
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N. Barkley
T. P. Beirne
R. Darby
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M. D. Lower
T. Newman
I. A. Powell
J. Qu
G. B. Rawls, Jr.
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P. T. Shanks
J. C. Sowinski
P. Speranza
D. Srnic
D. B. Stewart
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Member

T. P. Pastor, Contributing Member
R. Robles, Contributing Member
D. A. Swanson, ContributingMember
Y. Yang, Contributing Member

Task Group on Electrochemical Cell Stacks (TG-ECS) (BPV VIII)

K. Xu, Chair
K. Quackenbush, Vice Chair
N. Barkley
E. Gadsby
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T. Halligan
R. Kauer
P. Matkovics
L. Moulthrop
J. Panicker
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P. T. Shanks
S. Ulemek
E. Andrade, Contributing Member
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S. Grimm, Contributing Member
N. Hart, Contributing Member
R. Müller, Contributing Member
P. K. Panigrahy, Contributing
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R. Robles, Contributing Member
M. Stelzel, Contributing Member
M. Sweetland, Contributing
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Task Group on Fired Heater Pressure Vessels (BPV VIII)

J. Hoskinson, Chair
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R. Robles
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P. T. Shanks
E. Smith
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Subgroup on Heat Transfer Equipment (BPV VIII)

P. Matkovics, Chair
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S. R. Babka
J. H. Barbee
O. A. Barsky
A. Chaudouet
D. L. Kurle
R. Mahadeen
S. Mayeux
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E. Smith
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S. R. Babka
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Subgroup on High Pressure Vessels (BPV VIII)

K. Subramanian, Chair
M. Sarzynski, Vice Chair
A. Dinizulu, Staff Secretary
L. P. Antalffy
N. Barkley
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D. Fuenmayor
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K. Karpanan
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P. Chavdarov, Chair
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H. Dutta
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D. W. Rahoi
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K. Xu
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K. Xu, Chair
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J. P. Swezy, Jr.
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J. Vattappilly
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S. Krishnamurthy, Contributing
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D. A. Swanson, Contributing
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Subgroup on Graphite Pressure Equipment (BPV VIII)

C. W. Cary, Chair
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G. C. Becherer
F. L. Brown
J. D. Clements

H. Lee, Jr.
S. Mehrez
T. Rudy
A. A. Stupica
J. Wince

Argentina International Working Group (BPV VIII)

A. Dominguez, Chair
R. Robles, Vice Chair
G. Glissenti, Secretary
A. Antipasti
D. A. Bardelli
R. A. Barey
O. S. Bretones
A. Burgueno
G. Casanas
D. A. Del Teglia
M. Favareto
J. A. Labastidas
F. P. Larrosa

M. A. Mendez
J. J. Monaco
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L. C. Rigoli
A. Rivas
D. Rizzo
M. A. Sena
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D. H. Da Rold, Contributing Member
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X. Chen, Chair
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Y. Chen
J. Cui
R. Duan
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J. Hu
Q. Hu
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K. Li
D. Luo
Y. Luo

C. Miao
L. Sun
C. Wu
J. Xiaobin
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F. Yang
Y. Yang
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Yanfeng Zhang
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India International Working Group (BPV VIII)
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A. Kakumanu
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Italy International Working Group (BPV VIII)

M. Millefanti, Chair
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P. Aliprandi
A. Avogadri
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N. Caputo
M. Colombo
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M. Guglielmetti
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L. Moracchioli
P. Pacor
S. Sarti
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G. Pontiggia, Contributing Member
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W. Brown, Chair
M. Osterfoss, Vice Chair
D. Bankston, Jr.
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H. Chen
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H. Lejeune
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M. Faulkner
T. Halligan
B. F. Hantz
J. Hoskinson
M. Kowalczyk
D. L. Kurle
K. Kuscu
M. D. Lower
S. A. Marks
D. I. Morris

D. T. Peters
J. Qu
F. L. Richter
S. C. Roberts
C. D. Rodery
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E. Smith
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K. Subramanian
J. P. Swezy, Jr.
A. Viet
K. Xu
G. Aurioles, Sr., Contributing
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D. A. Swanson, Contributing
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COMMITTEE ON WELDING, BRAZING, AND FUSING (BPV IX)

M. J. Pischke, Chair
P. L. Sturgill, Vice Chair
R. Rahaman, Staff Secretary
D. Barborak
M. Bernasek
M. A. Boring
D. A. Bowers
N. Carter
J. G. Feldstein
P. Gilston
S. E. Gingrich
K. L. Hayes
J. S. Lee
W. M. Lundy
D. W. Mann
S. A. Marks
T. Melfi
W. F. Newell, Jr.

E. G. Reichelt
M. J. Rice
W. J. Sperko
J. P. Swezy, Jr.
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E. W. Beckman
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P. L. Sturgill
J. P. Swezy, Jr.
E. W. Woelfel
L. Costa, Delegate
E. W. Beckman, Contributing
Member

A. Davis, Contributing Member
B. R. Newmark, Honorary Member

Subgroup on Materials (BPV IX)

M. Bernasek, Chair
T. Anderson
L. Constantinescu
E. Cutlip
S. E. Gingrich
L. S. Harbison
M. James
R. M. Jessee
T. Melfi
S. D. Nelson
M. J. Pischke

D. D. Raimander
A. Roza
C. E. Sainz
P. L. Sturgill
C. Zanfir
L. Costa, Delegate
V. G. V. Giunto, Delegate
D. J. Kotecki, Contributing Member
B. Krueger, Contributing Member
W. J. Sperko, Contributing Member
M. J. Stanko, Contributing Member

Subgroup on Plastic Fusing (BPV IX)

K. L. Hayes, Chair
M. Brandes
R. M. Jessee
J. Johnston, Jr.
J. E. O’Sullivan
E. G. Reichelt

M. J. Rice
S. Schuessler
M. Troughton
C. Violand
E. W. Woelfel
J. Wright
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Subgroup on Welding Qualifications (BPV IX)

T. Melfi, Chair
A. D. Wilson, Vice Chair
K. L. Hayes, Secretary
M. Bernasek
M. A. Boring
D. A. Bowers
R. Campbell
R. B. Corbit
L. S. Harbison
M. Heinrichs
J. S. Lee
W. M. Lundy
D. W. Mann
K. Meszaros
W. F. Newell, Jr.
E. G. Reichelt

M. J. Rice
M. B. Sims
A. Spangenberg
W. J. Sperko
P. L. Sturgill
J. P. Swezy, Jr.
C. Violand
L. Costa, Delegate
D. D. Raimander, Delegate
D. Chandiramani, Contributing
Member

M. Consonni, Contributing Member
M. Dehghan, Contributing Member
T. C. Wiesner, Contributing
Member

Argentina International Working Group (BPV IX)

A. Burgueno, Chair
A. R. G. Frinchaboy, Vice Chair
R. Rahaman, Staff Secretary
M. D. Kuhn, Secretary
P. J. Cabot

J. Caprarulo
M. Favareto
J. A. Gandola
M. A. Mendez
A. E. Pastor

Germany International Working Group (BPV IX)

P. Chavadarov, Chair
R. Rahaman, Staff Secretary
P. Khwaja, Secretary
B. Daume
D. Haase
S. Krebs
T. Ludwig

P. Müller
S. Wegener
J. Daldrup, Contributing Member
E. Floer, Contributing Member
A. Scherpenisse, Contributing
Member

K.-G. Toelle, Contributing Member

Italy International Working Group (BPV IX)

D. D. Raimander, Chair
F. Ferrarese, Vice Chair
R. Rahaman, Staff Secretary
P. Campli, Secretary
M. Bernasek
A. Camanni
M. Mandina
A. S. Monastra
L. Moracchioli

P. Pacor
G. Signoretta
V. Calo, Contributing Member
G. Gobbi, Contributing Member
A. Gusmaroli, Contributing
Member

G. Pontiggia, Contributing Member
P. Siboni, Contributing Member

Spain International Working Group (BPV IX)

F. J. Q. Pandelo, Chair
F. Manas, Vice Chair
R. Rahaman, Staff Secretary
F. R. Hermida, Secretary
C. A. Celimendiz
M. A. F. Garcia

B. B. Miguel
A. D. G. Munoz
A. B. Pascual
G. Gobbi, Contributing Member
R. G. Garcia, Contributing Member

COMMITTEE ON FIBER-REINFORCED PLASTIC PRESSURE VESSELS
(BPV X)

J. L. Bustillos, Chair
D. Eisberg, Vice Chair
C. R. Ramcharran, Staff Secretary
A. L. Beckwith
B. R. Colley
T. W. Cowley
I. L. Dinovo
J. Eihusen
K. L. Gilmore
M. R. Gorman
B. Hebb
L. E. Hunt
B. Linnemann

D. H. McCauley
N. L. Newhouse
G. Ramirez
J. R. Richter
B. F. Shelley
G. A. Van Beek
S. L. Wagner
D. O. Yancey, Jr.
P. H. Ziehl
D. H. Hodgkinson, Contributing
Member

D. L. Keeler, Contributing Member

COMMITTEE ON NUCLEAR INSERVICE INSPECTION (BPV XI)

D. W. Lamond, Chair
S. D. Kulat, Vice Chair
A. T. Roberts III, Vice Chair
D. Miro-Quesada, Staff Secretary
M. L. Benson
C. T. Brown
S. B. Brown
T. L. Chan
R. C. Cipolla
R. Clow
D. R. Cordes
H. Do
E. V. Farrell, Jr.
M. J. Ferlisi
J. Hakii
M. L. Hall
P. J. Hennessey
D. O. Henry
R. Hinkle
K. Hojo
A. E. Keyser
H. Malikowski
S. L. McCracken
L. A. Melder
S. A. Norman
T. Nuoffer
J. Nygaard
J. E. O’Sullivan
N. A. Palm

G. C. Park
D. A. Scarth
F. J. Schaaf, Jr.
R. W. Swayne
S. Takaya
A. Udyawar
D. Vetter
J. G. Weicks
M. Weis
B. K. Welch
Y.-K. Chung, Delegate
C. Ye, Delegate
M. Homiack, Alternate
C. Latiolais, Alternate
R. O. McGill, Alternate
T. J. Griesbach, Contributing
Member

J. T. Lindberg, Contributing
Member

T. V. Vo, Contributing Member
C. D. Cowfer, Honorary Member
E. B. Gerlach, Honorary Member
R. E. Gimple, Honorary Member
F. E. Gregor, Honorary Member
R. D. Kerr, Honorary Member
P. C. Riccardella, Honorary Member
R. A. West, Honorary Member
C. J. Wirtz, Honorary Member
R. A. Yonekawa, Honorary Member

Executive Committee (BPV XI)

S. D. Kulat, Chair
D. W. Lamond, Vice Chair
D. Miro-Quesada, Staff Secretary
M. L. Benson
M. J. Ferlisi
D. O. Henry
S. L. McCracken

N. A. Palm
G. C. Park
A. T. Roberts III
R. W. Swayne
D. Vetter
M. Homiack, Alternate

Latin American International Working Group (BPV XI)

O. Martinez, Staff Secretary
A. Claus
I. M. Guerreiro
L. R. Miño

F. J. Schaaf, Jr.
F. M. Schroeter
P. Yamamoto
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China International Working Group (BPV XI)

T. Yuchun, Chair
J. F. Cai, Vice Chair
C. Ye, Vice Chair
M. W. Zhou, Secretary
M. Chao
H. D. Chen
Y. Cheng
C. Gao
Y. Guanghua
Y. B. Guo
Y. Hongqi
D. R. Horn
Y. Hou
Y. S. Li
Shangyuan Liu
Y. Nie

W. N. Pei
L. Shiwei
S. Shuo
Y. Sixin
Y. X. Sun
Z. Wan
Q. Wang
Q. W. Wang
Z. S. Wang
L. Xing
F. Xu
S. X. Xu
Q. Yin
Y. Zhe
Z. M. Zhong

European International Working Group (BPV XI)

R. Döring, Chair
M. Hagenbruch, Vice Chair
R. Piel, Secretary
P. Ancion
A. Casse
C. G. Frantescu
T. Hantzka
E. Iacopetta
A. Juengert
S. D. Kulat

H.-W. Lange
N. Legl
T. Ludwig
M. Reichert
L. Sybertz
I. Tewes
R. Tiete
Yixing Wang
J. Wendt

India International Working Group (BPV XI)

S. B. Parkash, Chair
D. Narain, Vice Chair
Z. M. Mansuri
M. R. Nadgouda
N. Palm

K. K. Rai
D. Rawal
R. Sahai
R. K. Sharma

Special Working Group on Editing and Review (BPV XI)

R. W. Swayne, Chair
R. C. Cipolla
D. O. Henry

M. Orihuela
D. A. Scarth
A. Udyawar

Task Group on Inspectability (BPV XI)

E. Henry, Chair
B. Langston, Secretary
D. Brown
A. Bushmire
A. Cardillo
K. Caver
D. R. Cordes
D. O. Henry

J. Honcharik
C. Latiolais
J. T. Lindberg
L. Loomis
S. Matsumoto
D. E. Matthews
P. J. O’Regan
J. B. Ossmann

Working Group on Spent Nuclear Fuel Storage and Transportation
Containment Systems (BPV XI)

K. Hunter, Chair
M. Orihuela, Secretary
D. J. Ammerman
J. Broussard
C. R. Bryan
T. Carraher
D. Dunn
N. Fales
R. C. Folley
A. Gonzalez
G. Grant
B. Gutherman
M. W. Joseph
M. Keene
M. Liu

K. Mauskar
R. M. Meyer
R. M. Pace
M. A. Richter
B. Sarno
R. Sindelar
M. Staley
J. Tatman
J. Wellwood
K. A. Whitney
X. J. Zhai
P.-S. Lam, Alternate
G. White, Alternate
H. Smith, Contributing Member

Task Group on Mitigation and Repair of Spent Nuclear Fuel
Canisters (WG-SNFS & TCS) (BPV XI)

J. Tatman, Chair
D. J. Ammerman
J. Broussard
C. R. Bryan
G. R. Cannell
K. Dietrich
D. Dunn
N. Fales
R. C. Folley
D. Jacobs
N. Klymyshyn

M. Kris
M. Liu
K. Mauskar
S. L. McCracken
M. Orihuela
M. Richter
K. E. Ross
B. Sarno
R. Sindelar
J. Wellwood
A. Williams

Subgroup on Evaluation Standards (BPV XI)

N. A. Palm, Chair
S. X. Xu, Secretary
M. L. Benson
R. C. Cipolla
C. M. Faidy
M. M. Farooq
T. J. Griesbach
K. Hojo
M. Kirk
D. R. Lee
Y. S. Li

R. O. McGill
R. M. Pace
S. Ranganath
C. J. Sallaberry
D. A. Scarth
D. J. Shim
A. Udyawar
T. V. Vo
G. M. Wilkowski
K. Hasegawa, Contributing Member
H. S. Mehta, Contributing Member

Task Group on Evaluation of Beyond Design Basis Events
(SG-ES) (BPV XI)

R. M. Pace, Chair
S. X. Xu, Secretary
G. A. Antaki
P. R. Donavin
R. G. Gilada
T. J. Griesbach
M. Hayashi
K. Hojo

S. A. Kleinsmith
M. Moenssens
T. V. Vo
K. Voelsing
G. M. Wilkowski
F. G. Abatt, Contributing Member
H. S. Mehta, Contributing Member
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Working Group on Flaw Evaluation
(SG-ES) (BPV XI)

R. C. Cipolla, Chair
S. X. Xu, Secretary
M. L. Benson
H. D. Chung
N. G. Cofie
M. A. Erickson
C. M. Faidy
M. M. Farooq
B. R. Ganta
R. G. Gilada
C. Guzman-Leong
K. Hojo
F. Iwamatsu
S. Kalyanam
Y. Kim
V. Lacroix
D. R. Lee
Y. S. Li

C. Liu
M. Liu
G. A. Miessi
S. Noronha
R. K. Qashu
D. A. Scarth
W. L. Server
D. J. Shim
S. Smith
M. Uddin
A. Udyawar
T. V. Vo
M. Walter
K. Wang
B. Wasiluk
G. M. Wilkowski
H. S. Mehta, Contributing Member

Working Group on Flaw Evaluation Reference Curves
(SG-ES) (BPV XI)

A. Udyawar, Chair
D. A. Scarth, Secretary
M. L. Benson
F. W. Brust
R. C. Cipolla
M. M. Farooq
A. E. Freed
K. Hasegawa
K. Hojo
F. Iwamatsu
V. Lacroix

A. Morley
B. Pellereau
S. Ranganath
D. J. Shim
S. Smith
M. Uddin
T. V. Vo
G. White
S. X. Xu
H. S. Mehta, Contributing Member

Working Group on High Temperature Flaw Evaluation
(SG-ES) (BPV XI)

C. J. Sallaberry, Chair
F. W. Brust
P. Carter
K. Gresh
S. Kalyanam
B. Lin
B.-L. Lyow
M. C. Messner

M. Petkov
H. Qian
D. A. Scarth
D. J. Shim
A. Udyawar
X. Wei
S. X. Xu
J. Bass, Alternate

Working Group on Operating Plant Criteria (SG-ES) (BPV XI)

M. Kirk, Chair
D. Rudland, Secretary
D. B. Denis
M. A. Erickson
A. E. Freed
T. J. Griesbach
B. Hall
M. Hayashi
R. Janowiak
S. A. Kleinsmith
H. Kobayashi
A. D. Odell

R. M. Pace
N. A. Palm
S. Ranganath
W. L. Server
C. A. Tomes
A. Udyawar
T. V. Vo
H. Q. Xu
M. Yamamoto
E. Haywood, Alternate
H. S. Mehta, Contributing Member

Task Group on Appendix L (WG-OPC) (SG-ES) (BPV XI)

N. Glunt, Chair
R. M. Pace, Secretary
C. Coleman
J. I. Duo
A. E. Freed
M. A. Gray
T. J. Griesbach
H. Nam
A. Nana

A. D. Odell
C.-S. Oh
H. Park
S. Ranganath
A. Scott
D. J. Shim
S. Smith
A. Udyawar
T. V. Vo

Working Group on Pipe Flaw Evaluation (SG-ES) (BPV XI)

D. A. Scarth, Chair
S. Kalyanam, Secretary
K. Azuma
F. W. Brust
H. D. Chung
R. C. Cipolla
N. G. Cofie
C. M. Faidy
M. M. Farooq
B. R. Ganta
R. G. Gilada
S. R. Gosselin
C. E. Guzman-Leong
K. Hasegawa
K. Hojo
D. N. Hopkins
E. J. Houston
F. Iwamatsu
R. Janowiak
Y. Kim
V. Lacroix

Y. S. Li
R. O. McGill
G. A. Miessi
S. M. Parker
S. H. Pellet
D. Rudland
C. J. Sallaberry
W. L. Server
D. J. Shim
S. Smith
M. F. Uddin
A. Udyawar
T. V. Vo
K. Wang
B. Wasiluk
G. M. Wilkowski
S. X. Xu
Y. Zou
K. Gresh, Alternate
H. S. Mehta, Contributing Member

Task Group on Code Case N-513 (WG-PFE) (SG-ES) (BPV XI)

R. O. McGill, Chair
S. M. Parker, Secretary
G. A. Antaki
R. C. Cipolla
M. M. Farooq
K. Gresh
E. J. Houston

R. Janowiak
M. Kassar
S. H. Pellet
D. Rudland
D. A. Scarth
S. X. Xu

Task Group on Evaluation Procedures for Degraded Buried Pipe
(WG-PFE) (SG-ES) (BPV XI)

R. O. McGill, Chair
S. X. Xu, Secretary
F. G. Abatt
G. A. Antaki
R. C. Cipolla
R. G. Gilada
R. Janowiak

M. Kassar
M. Moenssens
R. M. Pace
S. H. Pellet
D. Rudland
D. A. Scarth

Task Group on Flaw Evaluation for HDPE Pipe
(WG-PFE) (SG-ES) (BPV XI)

S. Kalyanam, Chair
P. Krishnaswamy
C. Liu
M. Moenssens
D. P. Munson
D. A. Scarth

D. J. Shim
M. Troughton
R. Wolfe
J. Wright
S. X. Xu
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Subgroup on Nondestructive Examination (BPV XI)

D. O. Henry, Chair
T. Cinson, Secretary
C. T. Brown
A. Bushmire
T. L. Chan
D. R. Cordes
S. E. Cumblidge
K. J. Hacker

J. Harrison
D. A. Kull
C. Latiolais
J. T. Lindberg
F. J. Schaaf, Jr.
D. R. Slivon
R. V. Swain
C. A. Nove, Alternate

Working Group on Personnel Qualification and Surface Visual and
Eddy Current Examination (SG-NDE) (BPV XI)

C. T. Brown, Chair
M. Orihuela, Secretary
D. Brown
T. Cinson
S. E. Cumblidge
N. Farenbaugh
J. Harrison

D. O. Henry
B. Langston
C. Shinsky
R. Tedder
T. Thulien
J. T. Timm

Working Group on Procedure Qualification and Volumetric
Examination (SG-NDE) (BPV XI)

J. Harrison, Chair
D. A. Kull, Secretary
A. Bushmire
D. R. Cordes
K. J. Hacker
R. E. Jacob
W. A. Jensen

C. Latiolais
C. A. Nove
D. R. Slivon
R. V. Swain
D. Van Allen
J. Williams
B. Lin, Alternate

Subgroup on Reliability and Integrity Management Program
(BPV XI)

A. T. Roberts III, Chair
D. Vetter, Secretary
T. Anselmi
M. T. Audrain
N. Broom
F. W. Brust
S. R. Doctor
J. D. Fletcher
J. T. Fong
K. Harris
P. J. Hennessey
S. Kalyanam
D. R. Lee
C. Mallet
R. J. McReynolds

M. P. Metcalfe
R. Meyer
M. Orihuela
C. J. Sallaberry
F. J. Schaaf, Jr.
H. M. Stephens, Jr.
R. W. Swayne
S. Takaya
C. Wax
B. K. Welch
R. W. Youngblood
B. Lin, Alternate
V. Chugh, Contributing Member
R. Grantom, Contributing Member
T. Lupold, Contributing Member

Working Group on MANDE (SG-RIM) (BPV XI)

H. M. Stephens, Jr., Chair
M. Orihuela, Vice Chair
M. Turnbow, Secretary
T. Anselmi
M. T. Audrain
S. R. Doctor
N. A. Finney

J. T. Fong
D. O. Henry
R. J. McReynolds
R. Meyer
K. Yamada
T. Lupold, Contributing Member

Task Group on Nonmetallic Component Degradation and Failure
Monitoring (SG-RIM) (BPV XI)

M. P. Metcalfe, Chair
A. Tzelepi, Secretary
M. T. Audrain
S. Baylis
G. Beirnaert
A. A. Campbell
C. Chen

N. Craft
W. J. Geringer
K. Harris
P.-A. Juan
J. Lang
C. Marks
J. Potgieter

ASME/JSME Joint Working Group on RIM Processes and
System-Based Code (SG-RIM) (BPV XI)

S. Takaya, Chair
C. Wax, Vice Chair
M. T. Audrain
K. Dozaki
J. T. Fong
J. Hakii
K. Harris
M. Hayashi
S. Kalyanam
D. R. Lee
H. Machida
M. Mallet
R. J. McReynolds

R. Meyer
T. Muraki
S. Okajima
A. T. Roberts III
C. J. Sallaberry
F. J. Schaaf, Jr.
R. Vayda
D. Watanabe
H. Yada
K. Yamada
T. Asayama, Contributing Member
T. Lupold, Contributing Member

Subgroup on Repair/Replacement Activities (BPV XI)

S. L. McCracken, Chair
E. V. Farrell, Jr., Secretary
M. Brandes
S. B. Brown
R. Clow
S. J. Findlan
M. L. Hall
R. Hinkle
J. Honcharik
A. B. Meichler

L. A. Melder
G. T. Olson
J. E. O’Sullivan
G. C. Park
A. Patel
R. A. Patel
R. R. Stevenson
R. W. Swayne
J. G. Weicks

Working Group on Design and Programs (SG-RRA) (BPV XI)

S. B. Brown, Chair
R. A. Patel, Secretary
O. Bhatty
R. Clow
R. R. Croft
E. V. Farrell, Jr.
K. Harris
H. Malikowski

A. B. Meichler
G. C. Park
M. A. Pyne
A. Rezai
R. R. Stevenson
K. Sullivan
R. W. Swayne

Task Group on Repair and Replacement Optimization
(WG-D&P) (SG-RRA) (BPV XI)

S. L. McCracken, Chair
S. J. Findlan, Secretary
T. Basso
R. Clow
K. Dietrich
E. V. Farrell, Jr.
M. J. Ferlisi
R. C. Folley

M. L. Hall
D. Jacobs
H. Malikowski
G. C. Park
A. Patel
R. R. Stevenson
J. G. Weicks
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Working Group on Nonmetals Repair/Replacement Activities
(SG-RRA) (BPV XI)

J. E. O’Sullivan, Chair
S. Schuessler, Secretary
M. Brandes
S. W. Choi
M. Golliet
J. Johnston, Jr.
T. M. Musto

A. Rezai
S. Rios
F. J. Schaaf, Jr.
R. Stakenborghs
P. Vibien
M. P. Marohl, Contributing Member
A. Pridmore, Contributing Member

Task Group on Repair by Carbon Fiber Composites
(WG-NMRRA) (SG-RRA) (BPV XI)

S. W. Choi, Chair
W. Bushika
D. Cimock
M. J. Constable
M. Elen
M. Golliet
P. Krishnaswamy
M. Kuntz
H. Lu
L. Nadeau
C. A. Nove

R. P. Ojdrovic
J. E. O’Sullivan
N. Otten
A. Pridmore
S. Rios
J. Sealey
R. Stakenborghs
D. J. Swaim
M. Tatkowski
M. F. Uddin
J. Wen

Working Group on Welding and Special Repair Processes
(SG-RRA) (BPV XI)

J. G. Weicks, Chair
G. T. Olson, Secretary
D. Barborak
K. Dietrich
S. J. Findlan
R. C. Folley
M. L. Hall
J. Honcharik

D. Jacobs
M. Kris
S. E. Marlette
S. L. McCracken
L. A. Melder
J. E. O’Sullivan
A. Patel

Task Group on Temper Bead Welding
(WG-W&SRP) (SG-RRA) (BPV XI)

S. J. Findlan, Chair
J. Tatman, Secretary
D. Barborak
D. Barton
R. C. Folley
J. Graham
M. L. Hall
D. Jacobs

H. Kobayashi
S. L. McCracken
N. Mohr
G. T. Olson
J. E. O’Sullivan
A. Patel
J. G. Weicks

Task Group on Weld Overlay (WG-W&SRP) (SG-RRA) (BPV XI)

S. L. McCracken, Chair
S. Hunter, Secretary
D. Barborak
D. Barton
S. J. Findlan
J. Graham
M. L. Hall
D. Jacobs

S. E. Marlette
S. K. Min
G. T. Olson
A. Patel
D. W. Sandusky
J. Tatman
J. G. Weicks

Subgroup on Water-Cooled Systems (BPV XI)

M. J. Ferlisi, Chair
J. Nygaard, Secretary
S. T. Chesworth
J. Collins
H. Q. Do
K. W. Hall
P. J. Hennessey
A. Keller
A. E. Keyser
S. D. Kulat

D. W. Lamond
T. Nomura
S. A. Norman
M. A. Pyne
H. M. Stephens, Jr.
M. Weis
B. K. Welch
I. A. Anchondo-Lopez, Alternate
Y.-K. Chung, Contributing Member

Task Group on High Strength Nickel Alloys Issues (SG-WCS) (BPV XI)

H. Malikowski, Chair
C. Waskey, Secretary
T. Cinson
J. Collins
O. Cruz
K. Dietrich

H. Kobayashi
S. E. Marlette
J. Robinson
D. Van Allen
G. White
K. A. Whitney

Working Group on Containment (SG-WCS) (BPV XI)

M. J. Ferlisi, Chair
S. Walden, Secretary
H. T. Hill
S. Johnson
A. E. Keyser
P. Leininger
J. A. Munshi
S. Richter

M. Sircar
P. C. Smith
R. S. Spencer
A. Staller
J. Swan
C. Tillotson
G. Z. Wang
M. Weis

Working Group on Inspection of Systems and Components
(SG-WCS) (BPV XI)

H. Q. Do, Chair
M. Weis, Secretary
R. W. Blyde
J. Collins
M. J. Ferlisi
M. L. Garcia Heras
K. W. Hall
E. Henry
J. Howard

A. Keller
E. E. Keyser
S. D. Kulat
E. Lantz
J. C. Nygaard
S. Orita
R. S. Spencer
M. Walter
A. W. Wilkens

Working Group on Pressure Testing (SG-WCS) (BPV XI)

S. A. Norman, Chair
M. Moenssens, Secretary
T. Anselmi
A. Knighton
D. W. Lamond

S. Levitus
R. A. Nettles
J. Swan
K. Whitney
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CORRESPONDENCE WITH THE COMMITTEE

General
ASME codes and standards are developed andmaintained by committeeswith the intent to represent the consensus of

concerned interests. Users of ASME codes and standards may correspond with the committees to propose revisions or
cases, report errata, or request interpretations. Correspondence for this Section of the ASME Boiler and Pressure Vessel
Code (BPVC) should be sent to the staff secretary noted on the Section’s committee web page, accessible at
https://go.asme.org/CSCommittees.
NOTE: See ASMEBPVC Section II, Part D for guidelines on requesting approval of newmaterials. See Section II, Part C for guidelines on
requesting approval of new welding and brazing materials (“consumables”).

Revisions and Errata
The committee processes revisions to this Code on a continuous basis to incorporate changes that appear necessary or

desirable as demonstrated by the experience gained from the application of the Code. Approved revisions will be
published in the next edition of the Code.
In addition, the committee may post errata and Special Notices at http://go.asme.org/BPVCerrata. Errata and Special

Notices become effective on the date posted. Users can register on the committeeweb page to receive email notifications
of posted errata and Special Notices.
This Code is always open for comment, and the committeewelcomes proposals for revisions. Such proposals should be

as specific as possible, citing the paragraph number, the proposed wording, and a detailed description of the reasons for
the proposal, including any pertinent background information and supporting documentation.

Cases

(a) The most common applications for cases are
(1) to permit early implementation of a revision based on an urgent need
(2) to provide alternative requirements
(3) to allow users to gain experience with alternative or potential additional requirements prior to incorporation

directly into the Code
(4) to permit use of a new material or process

(b) Users are cautioned that not all jurisdictions or owners automatically accept cases. Cases are not to be considered
as approving, recommending, certifying, or endorsing any proprietary or specific design, or as limiting in any way the
freedom of manufacturers, constructors, or owners to choose any method of design or any form of construction that
conforms to the Code.
(c) The committee will consider proposed cases concerning the following topics only:
(1) equipment to be marked with the ASME Single Certification Mark, or
(2) equipment to be constructed as a repair/replacement activity under the requirements of Section XI

(d) Aproposedcase shall bewrittenasaquestionandreply in the same formatasexisting cases. Theproposal shall also
include the following information:

(1) a statement of need and background information
(2) the urgency of the case (e.g., the case concerns a project that is underway or imminent)
(3) the Code Section and the paragraph, figure, or table number to which the proposed case applies
(4) the editions of the Code to which the proposed case applies

(e) A case is effective for use when the public review process has been completed and it is approved by the cognizant
supervisory board. Cases that have been approvedwill appear in the next edition or supplement of the Code Cases books,
“Boilers and Pressure Vessels” or “Nuclear Components.” Each Code Cases book is updated with seven Supplements.
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Supplementswill be sent ormade available automatically to the purchasers of the CodeCases books until the next edition
of the Code. Annulments of Code Cases become effective six months after the first announcement of the annulment in a
Code Case Supplement or Edition of the appropriate Code Case book. The status of any case is available at
http://go.asme.org/BPVCCDatabase. An index of the complete list of Boiler and Pressure Vessel Code Cases and
Nuclear Code Cases is available at http://go.asme.org/BPVCC.

Interpretations

(a) Interpretations clarify existing Code requirements and are written as a question and reply. Interpretations do not
introduce new requirements. If a revision to resolve conflicting or incorrect wording is required to support the inter-
pretation, the committee will issue an intent interpretation in parallel with a revision to the Code.
(b) Uponrequest, the committeewill renderan interpretationof any requirementof theCode.An interpretation canbe

rendered only in response to a request submitted through the online Inquiry Submittal Form at
http://go.asme.org/InterpretationRequest. Upon submitting the form, the inquirer will receive an automatic email
confirming receipt.
(c) ASMEdoesnot act as a consultant for specific engineeringproblemsor for thegeneral applicationorunderstanding

of the Code requirements. If, based on the information submitted, it is the opinion of the committee that the inquirer
should seek assistance, the requestwill be returnedwith the recommendation that such assistancebeobtained. Inquirers
may track the status of their requests at http://go.asme.org/Interpretations.
(d) ASME procedures provide for reconsideration of any interpretation when or if additional information that might

affect an interpretation is available. Further, persons aggrieved by an interpretation may appeal to the cognizant ASME
committee or subcommittee. ASME does not “approve,” “certify,” “rate,” or “endorse” any item, construction, proprietary
device, or activity.
(e) Interpretations are published in theASME InterpretationsDatabase at http://go.asme.org/Interpretations as they

are issued.

Committee Meetings
TheASMEBPVCcommittees regularly holdmeetings that areopen to thepublic. Personswishing to attendanymeeting

should contact the secretary of the applicable committee. Information on future committee meetings can be found at
http://go.asme.org/BCW.
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INTRODUCTION

1 GENERAL
Theuseof fiber-reinforcedplastics for themanufactureofpressurevesselspresentsuniquematerials considerations in

the design, fabrication, and testing of these vessels. Metallic vessels, being made from materials that are normally
isotropic and ductile, are designed by using well-established allowable stresses based on measured tensile and ductility
properties. In contrast, fiber-reinforced plastics are usually anisotropic and the physical properties are dependent upon
the fabrication process, the placement and orientation of the reinforcement, and the resinmatrix. It is the purpose of this
Introduction to describe in a general way the criteria that were used in preparing Section X, Fiber-Reinforced Plastic
Pressure Vessels. A list of standards referenced in this Section is provided in Table 1.1.

2 MATERIALS
It is not possible to fabricate a reinforced plastic pressure vessel of a single basic material for which there is an ASTM

specification. The vessel parts are made up of various basic materials, such as fiber reinforcement and resin, which are
joined in the presence of a catalyst to create a compositematerial that is formed into a vessel or vessel part by a specified
process. The composite material will often have directional properties, which shall be considered in design. General
specifications for the basicmaterials (fiber reinforcement and resin) are stated, as are requirements for determination of
elastic properties for the composite material (laminate) produced. Elastic properties of specific laminates used in vessel
fabrication are required when mandatory rules are used for vessel design. Metallic materials, when used in conjunction
with reinforced fiber laminates, are required to meet ASME Boiler and Pressure Vessel Code specifications, Section VIII,
Division 1. That Section must be used for the design, fabrication, quality control, and inspection of such metallic parts.
However, for hydrostatic leakage testing, thesemetallicmaterials that complete the vessel are required tomeet Section X
requirements.

3 DESIGN

3.1 GENERAL

3.1.1 Adequacy of specific designs shall be qualified by one of the following methods:1
(a) Class I Design — qualification of a vessel design through the pressure testing of a prototype.
(b) Class II Design — mandatory design rules and acceptable testing by nondestructive methods.
(c) Class IIIDesign—qualificationof a vessel design through thepressure testingof aprototype, other specified tests of

prototypes, mandatory design rules and acceptance testing by nondestructive methods.

3.1.2 Class I designs based on the qualification of a prototype vessel require that theminimum qualification pressure
of the prototype be at least six2 times the design pressure. Themaximumdesign pressure is limited to 150 psi (1MPa) for
bag-molded, centrifugally cast, and contact-moldedvessels; 1,500psi (10MPa) for filament-woundvessels; and3,000psi
(20 MPa) for filament-wound vessels with polar boss openings.

3.1.3 Class II designs based on mandatory design rules and acceptance testing must comply with Article RD-11 and
Article RT-6. The maximum design pressure allowed under this procedure shall be as specified in RD-1120.

3.1.4 Class III designs include the qualification of a prototype with the minimum qualification pressure of the proto-
type to be at 2.25 times the design pressure for carbon fiber vessels, and 3.5 times the design pressure for glass fiber
vessels. Hybriddesignsusingmore thanone typeof fiber are covered in8-400.7. Themaximumdesignpressure is limited
to 15,000 psi (103 MPa). The minimum design pressure shall be not less than 3,000 psi (20.7 MPa).

1 These three methods shall not be intermixed.
2 An exception to this six times factor is applicable to vessels per (Filament Winding — Polar Boss Openings Only).
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Table 1.1
ð25Þ Referenced Standards in This Section

Designator Title Edition Year
API 579-1/ASME FFS-1 Fitness-for-Service 2021
ASME B16.1 Cast Iron Pipe Flanges and Flanged Fittings 2020
ASME B16.5 Pipe Flanges and Flanged Fittings 2020
ASME B18.22.1 Plain Washers 2016
ASME CA-1 Conformity Assessment Requirements 2022
ASNT-CP-189 Standard for Qualification and Certification of Nondestructive Testing Personnel 2020
ASTM D445 Standard Test Method for Kinematic Viscosity and Opaque Liquids (the Calculation of Dynamic

Viscosity)
2021

ASTM D638 Standard Test Method for Tensile Properties of Plastics 2022
ASTM D695 Standard Test Method for Compressive Properties of Rigid Plastics 2023
ASTM D792 Standard Test Methods for Density and Specific Gravity (Relative Density) of Plastics by

Displacement
2020

ASTM D1045 Standard Test Methods for Sampling and Testing Plasticizers Used in Plastics 2019
ASTM 1180 Method of Test for Bursting Strength of Round Rigid Plastic Tubing 1977
ASTM D1652 Standard Test Methods for Epoxy Content of Epoxy Resins 2011
ASTM D2196 Standard Test Methods for Rheological Properties of Non-Newtonian Materials by Rotational

Viscometer
2020

ASTM D2290 Standard Test Method for Apparent Hoop Tensile Strength of Plastic or Reinforced Plastic Pipe 2019
ASTM D2343 StandardTestMethod for Tensile Properties of Glass Strands, Yarns, andRovingsUsed inReinforced

Plastics
2017

ASTM D2344/D2344M Standard Test Method for Short-Beam Strength of Polymer Matrix Composite Materials and Their
Laminates

2022

ASTM D2393 Standard Test Method for Epoxy Resins and Related Components 1986
ASTM D2471 Standard Test Method for Gel Time and Peak Exothermic Temperature of Reacting Thermosetting

Resins
1999

ASTM D2583 Standard Test Method for Indentation Hardness of Rigid Plastics by Means of Barcol Impressor 2013
ASTM D2584 Standard Test Method for Ignition Loss of Cured Reinforced Resins 2018
ASTM D2585 Test Method for Preparation and Tension Testing of Filament‐Wound Pressure Vessels 1968
ASTM D2992 Standard Practice for Obtaining Hydrostatic or Pressure Design Basis for “Fiberglass” (Glass- Fiber-

Reinforced Thermosetting-Resin) Pipe and Fittings
2022

ASTM D3030 Standard Test Method for Volatile Matter (Including Water) of Vinyl Chloride Resins 2023
ASTM D3039/D3039M Standard Test Method for Tensile Properties of Polymer Matrix Composite Materials 2017
ASTM D3171 Standard Test Method for Constituent Content of Composite Materials 2022
ASTM D3410/D3410M Standard Test Method for Compressive Properties for Polymer Matrix Composite Materials With

Unsupported Gage Section by Shear Loading
2016

ASTM D3529 Standard Test Methods for Constituent Content of Composite Prepeg 2016
ASTM D3531/D3531M Standard Test Method for Resin Flow of Carbon Fiber‐Epoxy Prepreg 2016
ASTM D3846 Standard Test Method for In-Plane Shear Strength of Reinforced Plastics 2008
ASTM D4018 Standard Test Methods for Properties of Continuous Filament Carbon and Graphite Fiber Tows 2023
ASTM D4097 Standard Specification for Contact-Molded Glass-Fiber-Reinforced Thermoset Resin Corrosion-

Resistant Tanks
2019

ASTM D4255/D4255M Standard Guide for Testing In-Plane Shear Properties of PolymerMatrix Composite Materials by the
Rail Shear Method

2020

ASTM D4814 Standard Specification for Automotive Spark-Ignition Engine Fuel 2023
ASTM D5448/D5448M Standard Test Method for In-Plane Shear Properties of Hoop Wound Polymer Matrix Composite

Cylinders
2022

ASTM D5449/D5449M Standard Test Method for Transverse Compressive Properties of Hoop Wound Polymer Matrix
Composite Cylinders

2022

ASTM D5450/D5450M Standard TestMethod for Transverse Tensile Properties of HoopWound PolymerMatrix Composite
Cylinders

2022

ASTM D7078/D7078M Standard Test Method for Shear Properties of Composite Materials by V-Notched Rail Shear Method 2020
ASTM D790 StandardTestMethods forFlexural PropertiesofUnreinforcedandReinforcedPlastics andElectrical

Insulating Materials
2017

xliv

ASMENORMDOC.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ASME BPVC.X (A
SME BPVC Sec

tio
n 1

0) 
20

25

https://asmenormdoc.com/api2/?name=ASME BPVC.X (ASME BPVC Section 10) 2025.pdf


3.2 LOW MODULUS CHARACTERISTICS
Fiber-reinforced plastic laminatesmay have amodulus of elasticity as low as 1.0 × 106 psi (6 900MPa), comparedwith

that of ferrous materials which may be of the order of 30 × 106 psi (2.1 × 105 MPa). This low modulus characteristic
requires careful consideration of vessel profile in order to minimize bending and avoid buckling. Spherical heads or
elliptical headshavinganellipse rationotgreater than2:1aresuggested. Sphericalheadsaresuggestedwhen thematerial
has isotropic properties. Elliptical heads are preferred when the material has anisotropic properties.

3.3 FATIGUE

3.3.1 Like metallic materials, the composite material (laminate) of fiber-reinforced plastic vessels, when stressed at
sufficiently low levels, exhibits good fatigue life. However, its lowmodulus of elasticity provides a higher strain per unit of
stress than metals used for metallic vessels.

3.3.2 Section X, therefore, requires that a Class I design that is qualified by testing of a prototype vessel be pressure
cycled 100,000 times over a pressure range of atmospheric to the design pressure; after this, the test vessel must
withstand a hydrostatic qualification test not less than six times the design pressure. An exception to this 100,000
cycle requirement is applicable to vessels per RG-404.2 (FilamentWinding—Polar Boss Openings Only). That classifica-
tion of vessels is designed for a 5:1 factor of safety which requires cycling from atmospheric to the design pressure for
33,000 cycles; after this, the test vessel must withstand a hydrostatic qualification test not less than five times the design
pressure.

3.3.3 Class II vessels qualifiedusingmandatorydesign rules andacceptance testing arenot required tobe subjected to
the above cyclic and qualification pressure test criteria.

3.3.4 SectionX requires that a Class III designqualification include testing of a prototype vessel that is pressure cycled
for “N” cycles as prescribed in 8-700.5.4.1 over a pressure range of 10% of design pressure to 100% of design pressure
without leakage or rupture.

3.4 CREEP, STRESS-RUPTURE, AND TEMPERATURE EFFECTS

Fiber-reinforced plastic composite material (laminate) is not subject to creep or failure due to low stress-to-rupture
characteristics as are some other materials. The material does, however, lose ultimate strength as the temperature is
increased and gains strength but becomes more brittle as the temperature is lowered. Its low thermal conductivity and
ablative properties are other factors significantly affecting the behavior of this material in the event of fire or other high-
temperature environment. The maximum design, operating, and test temperatures of Class I vessels are set as follows:
(a) 150°F (65°C) for design temperatures less than or equal to 150°F (65°C);
(b) 250°F (120°C) or to within 35°F (19°C) of the glass transition temperature (whichever is lower) for design

temperatures in excess of 150°F (65°C).
The maximum design, operating, and test temperatures of Class II vessels are limited to an inside wall temperature of

250°F (120°C) or to within 35°F (19°C) of the glass transition temperature of the resin (whichever is lower). The
maximum design temperature of Class III vessels shall be 35°F (19°C) below the maximum use temperature of the
resin as documented in the Manufacturing Specifications, but in no case shall it exceed 185°F (85°C). The
minimum design temperature of Class I, Class II, and Class III vessels shall be −65°F (−54°C) (see RD-112).

Table 1.1
Referenced Standards in This Section (Cont’d)

Designator Title Edition Year
ASTM E1067/E1067M Standard Practice for Acoustic Emission Examination of Fiberglass Reinforced Plastic Resin (FRP)

Tanks/Vessels
2018

ASTM E1316 Standard Terminology for Nondestructive Examinations 2023
ASTM E2478 Standard Practice for Determining Damage-Based Design for Fiberglass Reinforced Plastic (FRP)

Materials Using Acoustic Emission
2011

ASTM G62 Standard Test Methods for Holiday Detection in Pipeline Coatings 2022
SNT-TC-1A Recommended Practice for Personnel Qualification and Certification in Nondestructive Testing 2020
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3.5 FABRICATION

3.5.1 Many processes are used in the fabrication of fiber-reinforced composite materials (laminates). Class I vessels
are limited to four processes, namely, filament winding, bag molding, contact molding, and centrifugal casting. Class II
vessels are limited to two processes, namely, filament winding and contact molding.

3.5.2 The fabrication ofmore than oneClass I vesselmaybe required to complywith the requirements for qualifying a
design using the prototype vessel3method. Once a specific design has been qualified, the quality of subsequent vessels of
the same dimension and design is to be ensured by carefully controlled fabrication procedures and rigid Quality Control
Programs.

3.5.3 Every Class II vessel must be acceptance tested as specified in Article RT-6. Such tests must be documented as
having met the acceptance criteria of Article RT-6 and shall become part of the Fabricator’s Design Report.

3.5.4 Class III vessels are limited to filament-wound construction with polar loss openings.

3.6 INSPECTION

3.6.1 The general philosophy of Section VIII, Division 1, regarding inspection during fabrication is continued in this
Section. Familiarity with the laminate production processes and the nature of vessel imperfections is required of the
Inspector. Reliance is placed upon careful auditing of the Fabricator’s Quality Control Program, close visual inspection of
completedvessels bybothFabricatorpersonnel and the Inspector, andacceptance testingwhere requiredby this Section.

3.6.2 This Section requires that all laminate and secondary bonding work bewithout use of pigments, fillers, or resin
putty mixtures except as permitted by the Procedure Specification used in fabricating the vessel or vessel part.

3.7 LINERS

Linersmay be used in Section X vessels as a barrier between the laminate and the vessel contents. Such liners shall not
be considered part of the structural component of the vessel.

3.8 UNITS

3.8.1 Either U.S. Customary, SI, or any local customary units may be used to demonstrate compliance with all re-
quirements of this Edition (e.g., materials, design, fabrication, examination, inspection, testing, certification, and over-
pressure protection).

3.8.2 In general, it is expected that a single system of units shall be used for all aspects of design except where
unfeasible or impractical. When components are manufactured at different locations where local customary units
are different than those used for the general design, the local units may be used for the design and documentation
of that component. Similarly, for proprietary components or those uniquely associated with a system of units different
than thatused for thegeneraldesign, thealternateunitsmaybeused for thedesignanddocumentationof that component.

3.8.3 For any single equation, all variables shall be expressed in a single systemof units.When separate equations are
provided for U.S. Customary units and SI units, those equations must be executed using variables in the units associated
with the specific equation. Data expressed in other units shall be converted to U.S. Customary units or SI units for use in
these equations. The result obtained from execution of these equations may be converted to other units.

3.8.4 Production, measurement and test equipment, drawings, welding procedure specifications, welding procedure
andperformancequalifications, andother fabricationdocumentsmaybe inU.S. Customary, SI, or local customaryunits in
accordance with the fabricator’s practice. When values shown in calculations and analysis, fabrication documents, or
measurement and test equipment are in different units, any conversions necessary for verification of Code compliance
and to ensure that dimensional consistency is maintained, shall be in accordance with the following:
(a) Conversion factors shall be accurate to at least four significant figures.
(b) The results of conversions of units shall be expressed to a minimum of three significant figures.

3.8.5 Material that has beenmanufactured and certified to either the U.S. Customary or SImaterial specification (e.g.,
SA-516M)may be used regardless of the unit systemused in design. Standard fittings (e.g., flanges, elbows, etc.) that have
been certified to either U.S. Customary units or SI units may be used regardless of the units system used in design.

3 Prototype vessels used to qualify a design shall not be stamped with the Certification Mark.
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3.8.6 Conversion of units, using the precision specified in para. 20, shall be performed to ensure that dimensional
consistency is maintained. Conversion factors between U.S. Customary units and SI units may be found in the Non-
mandatory Appendix, Guidance for the Use of U.S. Customary and SI units in the ASME Boiler and Pressure Vessel
Code. Whenever local customary units are used, the Manufacturer shall provide the source of the conversion
factors which shall be subject to verification and acceptance by the Authorized Inspector or Certified Individual.

3.8.7 All entries on a Manufacturer’s Data Report and data for Code required nameplate marking shall be in units
consistent with the fabrication drawings for the component using U.S. Customary, SI, or local customary units. It is
acceptable to show alternate units parenthetically. Users of this Code are cautioned that the receiving Jurisdiction
should be contacted to ensure the units are acceptable.
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SUMMARY OF CHANGES

Changes listed below are identified on the pages by a margin note, (25), placed next to the affected area.

Page Location Change
xiv List of Sections Title of Section XI, Division 1 revised
xv Foreword Third, fourth, seventh, tenth, and eleventh paragraphs editorially revised
xviii Personnel Updated
xliv Table 1.1 Revised
4 RG-321.1 Subparagraph (a) revised
6 RG-330 Subparagraph (b) revised
8 RM-111 Two paragraphs added after subpara. (e)
8 RM-112 Revised
10 RM-123 Last paragraph revised
27 RD-700 Subparagraph (b) revised
30 RD-900 Second paragraph revised
33 RD-1111 Revised in its entirety
51 RD-1186 Revised
55 RD-1200 Third paragraph revised
55 RD-1210 Second paragraph revised
80 ROP-150 Subparagraphs (f)(1) and (f)(2) revised
104 RS-131 Subparagraph (b) revised
106 RS-301 Subparagraph (c) revised
107 1-110 Subparagraph (c) revised
126 8-300.3 Subparagraph (a) revised in its entirety
127 8-400.1 Third paragraph revised
137 8-700.5.1.1 Revised
137 8-700.5.2.1 Revised
156 10-700 Paragraphs 10-702 through 10-704 and 10-705(c) revised
166 AB-105 Revised
212 Table AJ-1 “Revision” and ”Year” entries for Forms RP-1 through RP-4 revised
224 Form Q-120 On first page, Note and section IC revised
234 Form RP-1 Section 8 revised
237 Form RP-2 Section 8 revised
240 Form RP-3 Section 9 and “Certificate of Design” revised
242 Table AJ-4 Line (26) revised
243 Form RP-4 Section 8 revised
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CROSS-REFERENCING IN THE ASME BPVC

Paragraphswithin the ASMEBPVCmay include subparagraph breakdowns, i.e., nested lists. The following is a guide to
the designation and cross-referencing of subparagraph breakdowns:
(a) Hierarchy of Subparagraph Breakdowns
(1) First-level breakdowns are designated as (a), (b), (c), etc.
(2) Second-level breakdowns are designated as (1), (2), (3), etc.
(3) Third-level breakdowns are designated as (-a), (-b), (-c), etc.
(4) Fourth-level breakdowns are designated as (-1), (-2), (-3), etc.
(5) Fifth-level breakdowns are designated as (+a), (+b), (+c), etc.
(6) Sixth-level breakdowns are designated as (+1), (+2), etc.

(b) Cross-References to Subparagraph Breakdowns. Cross-references within an alphanumerically designated para-
graph (e.g., PG-1, UIG-56.1, NCD-3223) do not include the alphanumerical designator of that paragraph. The cross-
references to subparagraph breakdowns follow the hierarchy of the designators under which the breakdown
appears. The following examples show the format:

(1) If X.1(c)(1)(-a) is referenced in X.1(c)(1), it will be referenced as (-a).
(2) If X.1(c)(1)(-a) is referenced in X.1(c)(2), it will be referenced as (1)(-a).
(3) If X.1(c)(1)(-a) is referenced in X.1(e)(1), it will be referenced as (c)(1)(-a).
(4) If X.1(c)(1)(-a) is referenced in X.2(c)(2), it will be referenced as X.1(c)(1)(-a).
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PART RG
GENERAL REQUIREMENTS

ARTICLE RG-1
SCOPE AND JURISDICTION

RG-100 SCOPE

(a) SectionXestablishes the requirements for the fabri-
cation of fiber‐reinforced thermosetting plastic pressure
vessels for general service, sets limitations on the permis-
sible service conditions, and defines the types of vessels to
which these rules are not applicable.
(b) Toensure that vessels fabricated according to these

rules will be capable of safely withstanding the operating
conditions specified by the Design Specification, this
Section:

(1) givesminimumrequirements for thematerials of
fabrication;

(2) specifies test procedures for determining lami-
nate mechanical properties;

(3) Defines three methods of design qualification:
(-a) Class I Design— nondestructive qualification

test
(-b) Class II Design—mandatory design rules and

acceptance testing by nondestructive evaluation (NDE)
methods

(-c) Class III Design — qualification of a vessel
design through the destructive test of a prototype

(4) suggests nonmandatory design procedures for
Class I vessels;

(5) provides mandatory design procedures and
acceptance testing for Class II vessels;

(6) defines the general methods of fabricationwhich
may be used;

(7) limits the types of end closures, connections, and
attachments which may be employed and the means used
to join them to the vessels;

(8) stipulates the procedures to be used in proving
that prototype vessels will withstand specified operating
and test conditions;

(9) establishes rules under which fabricating proce-
dures used for fabricating Class I and Class III prototype
and production vessels are qualified, and defines what
deviations from such procedures necessitate requalifica-
tion;

(10) sets forth requirements to ensure that no essen-
tial variation in qualified fabrication procedures has
occurred;

(11) establishes rules for acceptance testing, inspec-
tion, and reporting;

(12) gives requirements for stamping and marking.
(c) For vessels fabricated in accordance with these

rules, the provisions of Section X shall apply over any
other sections of the Code. When metallic components
are part of fiber‐reinforced plastic vessels, they shall
meet the provisions of Section VIII, Division 1.
(d) The Fabricator shall establish the effective Code

edition, addenda and Code Cases for pressure vessels
and replacement parts in accordance with Mandatory
Appendix 9.

RG-110 APPLICATION LIMITATIONS

RG-111 DESIGN PRESSURE

The internal designpressureof vessels fabricatedunder
this Section shall be limited as follows:
(a) Class I vessels shall not exceed 150 psi (1 MPa) for

bag‐molded, centrifugally cast, and contact‐molded
vessels; 2,000 psi (14 MPa) for filament‐wound vessels
and 3,000 psi (20 MPa) for filament‐wound vessels
with polar boss openings only.
(b) Class II vessels shall not exceed the limits specified

in RD-1120.
(c) Class III vessels shall not exceed 15,000 psi (103.4

MPa) for filament-woundvesselswithpolarbossopenings
only.

RG-112 DESIGN TEMPERATURE

The design temperature of vessels fabricated under this
Section shall not exceed the lower of (a) or (b).
(a) 250°F (120°C) for Class I and Class II, and 185°F

(85°C) for Class III
(b) 35°F (19°C) below the maximum use temperature

(see RM-121) of the resin, nor be less than −65°F (−54°C)
(see RD-112)
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RG-113 POTABLE WATER — SECTION IV
APPLICATIONS ONLY

Vessels fabricated under Section X intended for Section
IV use are limited to applications permitted therein. The
vessels are limited to internal pressure only with a
maximum allowable working pressure of 160 psig
[1.1 MPa (gage)]. The maximum allowable temperature
used shall be 210°F (99°C). The provisions of this para-
graphonly apply to vessels that are intended for useunder
Section IV.

RG-114 LETHAL FLUIDS1

Vessels fabricatedunder thisSectionshall notbeused to
store, handle, transport, or process lethal fluids.

RG-120 JURISDICTION OF SECTION X
The jurisdiction of this Section is intended to include

only the vessel and integral communicating chambers
and to terminate at the points defined in the following
subparagraphs (a) and (b).
(a) Where external piping is connected to the vessel,

the jurisdiction shall terminate at:
(1) the face of the first flange in bolted flange connec-

tions;
(2) the first threaded joint in that type of connection;
(3) the first circumferential adhesive‐bonded joint in

that type of connection.
(b) Where lugs, skirts, or other supporting structures

are joined directly to a vessel, the jurisdiction shall termi-
nate at the first joint or connection beyond the vessel, but
shall include the attachment of such supporting structures
to the vessel.

RG-121 CLASSES OF VESSELS OUTSIDE THE
JURISDICTION OF THIS SECTION

The following classes of fiber‐reinforced plastic pres-
sure vessels are exempted from the Scope of this
Section; however, any pressure vessel within these
classes which meets all applicable requirements of this
Section may be stamped with the Certification Mark
and RP Designator:
(a) pressure containers which are integral parts of

components of rotating or reciprocating mechanical
devices, such as pumps, compressors, turbines, genera-
tors, engines, and hydraulic or pneumatic cylinders,
where the primary design considerations and/or stresses
are derived from the functional requirements of the
device;
(b) piping systemswhoseprimary function is the trans-

port of fluids fromone location to anotherwithin a system
of which it is an integral part;
(c) piping components, such as pipe, flanges, bolting,

gaskets, valves, expansion joints, fittings, and pressure
containing parts of other components, such as strainers,
and devices which serve such purposes as mixing, separ-
ating, snubbing, distributing and metering, or controlling
flow, provided that the pressure containing parts of such
components are generally recognized as piping compo-
nents for accessories;
(d) vessels which have any part of the shell, heads,

nozzles, fittings, or support laminates heated above the
temperature limits of RG-112;
(e) vessels having neither an internal nor an external

operating pressure exceeding 15 psi (100 kPa) with no
limitation on size;
(f) vessels having an inside diameter, or maximum

internal cross‐sectional dimension, not exceeding 6 in.
(152 mm) with no limitation on the length of vessel or
pressure;
(g) pressure vessels for human occupancy.2
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ARTICLE RG-2
ORGANIZATION

RG-200 ORGANIZATION OF THIS SECTION

RG-201 PARTS

This Section is divided into nine major parts:
(a) Part RG, General Requirements, applying to duties

and responsibilities and methods of fabrication;
(b) Part RM, Material Requirements, setting forth rules

governing materials applicable to all methods of fabrica-
tion;
(c) Part RD, Design Requirements, providing design re-

quirements for all methods of fabrication;
(d) Part RF, Fabrication Requirements, giving rules for

permissible methods of fabrication;
(e) Part RQ, Qualification Requirements, used in

carrying out the methods of fabrication;
(f) Part ROP, Overpressure Protection, giving rules for

protection against overpresure;
(g) Part RT, Rules Governing Testing, establishing the

following:
(1) methods for qualifying designs and procedure

specifications, for quality control testing, and for produc-
tion testing;

(2) methods for determining lamina strength and
elastic properties for design criteria and acceptance
testing of Class II vessels;
(h) Part RI, Inspection Requirements, setting forth

minimum inspection requirements;

(i) Part RS, Marking, Stamping, and Reports, setting
forth marking, stamping, and reporting requirements.

RG-202 ARTICLES, PARAGRAPHS, AND
SUBPARAGRAPHS

(a) The Parts of this Section are divided into Articles.
Each Article is given a number and a title, (e.g., Part RG,
Article RG-3, Responsibilities and Duties).
(b) Articles are divided into paragraphs, which are a

three‐ or occasionally a four‐digit number, the first of
which corresponds to the Article number; thus under
Article RG-3 we find paragraph RG-310, User’s Responsi-
bilities.
(c) Paragraphs are divided into subparagraphs. Major

subdivisions of paragraphs are designated by suffixing to
the above‐mentioned three‐ or four‐digit numbers a
decimal point followed by a digit or digits. Where neces-
sary, divisions of subparagraphs are indicated by letters
and further subdivisions by numbers in parentheses.
(d) Minor subdivisions of paragraphs are indicated by

letters instead of decimals followed by digits.
(e) A reference in one of the paragraphs of this Section

to another such paragraph includes all of the applicable
rules in the referenced paragraph and its subdivisions,
unless otherwise stipulated.
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ARTICLE RG-3
RESPONSIBILITIES AND DUTIES

RG-300 RESPONSIBILITIES AND DUTIES
The various parties involved in specifying, fabricating,

and inspecting vessels under this Section have definite
responsibilities or duties in meeting Code requirements.
The responsibilities and duties set forth hereinafter relate
only to Code compliance and are not to be construed as
involving contractual relationships or legal liabilities.

RG-310 USER’S RESPONSIBILITIES— DESIGN
SPECIFICATION

TheUser, or an agent3 acting inhis behalf, requiring that
a vessel be designed, fabricated, tested, and certified to be
avessel complyingwith this Section, shall provideor cause
to be provided for such a vessel information as to oper-
ating conditions, including intended use and material
compatibility with the contents, in such detail as will
provide the basis for design, material selection, fabrica-
tion, and inspection in accordance with this Section. This
information shall be designated hereinafter as the Design
Specification.

RG-320 FABRICATOR’S RESPONSIBILITIES
The structural integrity of a vessel or part thereof,

including the capability to contain pressure, and its
compliance with the Design Report (see RG-321), are
the responsibility of the Fabricator. The Fabricator,
completing any vessel to be marked with the Certification
Mark with RP Designator, has the responsibility of
complying with all the requirements of this Section
and, through proper certification, of assuring that any
work done by others also complies with all the require-
ments of this Section.
Whensuchparts are fabricatedbyanorganizationother

than the Fabricator responsible for the completed vessel,
they shall be fabricated by an organization having a valid
Certificate of Authorization fromASMEandbe reported to
the Fabricator of the completed vessel on Partial Data
Report Form RP-2, which shall be certified by both the
parts fabricator and the Inspector.

RG-321 FABRICATOR’S DESIGN REPORT

RG-321.1ð25Þ Class I Vessel Designs. Class I vessel designs
shall comply as follows:

(a) As a part of the Fabricator's responsibility for the
structural integrity of a Class I vessel, and vessel parts
fabricated by others as permitted in (g)(5) and RS-301,
and its capability to contain pressure, the Fabricator or
the design agent responsible to the Fabricator shall
make Design Calculations of the type suggested in
Nonmandatory Appendix AA. Such Design Calculations
shall constitute only a tentative determination that the
design, as shown on the drawings, complies with the re-
quirements of this Section for the design conditions set
forth in the Design Specification.
(b) For vessels used for potable water, as described in

RG-113 (Section IV application), the Fabricator’s Design
Report shall indicate suitability for potable water use.
(c) It shall be the Fabricator’s responsibility to prove

that a vessel will safely withstand the service conditions
set forth in the Design Specification. The proof shall
consist of subjecting one or more prototype vessels to
tests, as required by the rules of this Section (see
RT-223), and using the procedures established therein.
A report of such tests, designated as the Qualification
Test Report, shall be prepared and certified by the Fabri-
cator and the Inspector.
Prototype vessels used to qualify a design shall not be

stamped with the Certification Mark.
(d) It shall be the Fabricator’s responsibility to prepare

andqualify a Procedure Specification that shall specify the
materials and the procedure employed to fabricate a
prototype vessel or vessels used to verify the capability
of such vessel or vessels to safely withstand the test and
service conditions set forth in the Design Specification.
The Procedure Specification shall provide, as a
minimum, all the information concerning the fabricating
procedure, recorded on the applicable Form Q-106, Form
Q-107, Form Q-108, or Form Q-115.
(e) It shall be the Fabricator’s responsibility to conduct

QualityControlTests inaccordancewith the requirements
of Article RT-3 and to record the results thereof to permit
verification that all other vessels, fabricated in accordance
with the qualified Procedure Specification, comply with
this Section.
(f) It shall be the Fabricator’s responsibility to conduct

Production Tests as stipulated in Article RT-4 and to
record the results to permit verification that such
vessels are in compliancewith this Section and are accept-
able for marking with the Certification Mark.
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(g) It shall be the responsibility of the Fabricator to
prepare a Fabricator’s Design Report consisting of the
following documents:

(1) the Design Specification setting forth the service
conditions;

(2) the Design Drawings;
(3) the tentative Design Calculations;
(4) the material manufacturer’s specification sheets

for resin, fiber reinforcement, promoters, catalyst, and
other components used in laminate construction;

(5) a properly certified Form RP-2 for parts of the
vessel fabricated by other Fabricators;

(6) the Procedure Specification, providing the fabri-
cation procedures used to fabricate both the prototype
vessel(s) and all production vessels to be certified as
complying with this Section;

(7) the Qualification Test Report, which provides
data that the prototype vessel(s) conforming to the
Design Drawings will safely withstand the specified
test conditions;

(8) the records of the Quality Control Tests Report,
providing the results of the in‐process tests used to ensure
that no essential variations from the requirements of the
Procedure Specification occurred;

(9) the Production Test Report of inspections, exam-
inations, and tests performed on each vessel to bemarked
with the Certification Mark.
The preceding nine documents shall constitute the

Fabricator’s Design Report. It shall be certified by the
Fabricator. It shall be kept on file at the Fabricator’s
place of business or at a safe depository acceptable to
the User and shall be made available to the Inspector
for at least 5 yr. When fabrication of specific mass‐
produced vessels occurs over an indefinite period of
time, the Fabricator’s Design Report on each specific
design shall be kept on file for at least 5 yr after production
of such vessels has ceased. Copies of the Design Drawings
and Design Calculations shall be furnished to the User or
his agent and, when requested, a copy of the Test Report
shall also be furnished.

RG-321.2 Class II Vessel Designs. Class II vessel
designs shall comply as follows:
(a) As part of the Fabricator's responsibility for the

structural integrity of the vessel, and vessel parts fabri-
cated by others as permitted in (e)(5) and RS-301, and its
ability to contain pressure, the Fabricator of the vessel
shall be responsible for Design Calculations as specified
in Article RD-11. Such calculations shall constitute the
basis for thickness of parts subject to pressure,
number of plies, ply orientation, and other fabrication
details specified on drawings and other fabrication docu-
ments. Suchcalculations shall bepart of theDesignReport.
(b) It shall be the Fabricator’s responsibility to docu-

ment the elastic and strength constants of the laminate or
laminates used for Design Calculations. The lamina or
laminas used for vessel laminate construction shall be

the same as the lamina or laminas from which elastic
and strength constants were determined and which
served as a basis for Design Calculations and laminate
analysis. The number of laminas, stacking sequence,
and orientation of each lamina shall be the same as
used on the laminate analysis for design purposes. Deter-
mination of laminate stiffness coefficients shall be in
accordance with Article RD-12. The determination of
lamina elastic and strength properties shall be in accor-
dance with Article RT-7. As an alternative, the lamina
elastic properties may be determined in accordance
with Nonmandatory Appendix AK. A report of such
test, designated as the Material Property Test Report,
shall be part of the Fabricator’s Design Report and
shall be made available to the Inspector.
(c) It shall be the Fabricator’s responsibility to prepare

and certify a Procedure Specification that shall specify the
materials and fabrication procedures used to fabricate the
specified vessel. The Procedure Specification shall
provide, as a minimum, all the information required by
Form Q-120, which shall verify that the vessel was fabri-
cated according to that specification.
(d) It shall be the Fabricator’s responsibility to subject

each vessel fabricated under this method to acceptance
testing as specified in Article RT-6. A report of such
test, designated as the Acceptance Test Report, shall be
part of the Fabricator’s Design Report and shall be
made available to the Inspector.
(e) It shall be the Fabricator’s responsibility to prepare

and certify a Fabricator’s Design Report consisting of the
following documents:

(1) the Design Specification setting forth the design
conditions;

(2) the Design Drawings including Procedure Spec-
ification number;

(3) the Design Calculations;
(4) the material manufacturer’s specification sheets

for all materials used in lamina testing and laminate fabri-
cation;

(5) a properly certified Form RP-4 for vessel parts
fabricated by other Fabricators;

(6) the Procedure Specification to which the vessel
was fabricated;

(7) the Acceptance Test results including the
acoustic emission report, to be designated as the Accep-
tance Test Report;

(8) the documentation of the elastic and strength
properties of the lamina(s) as specified and determined
in Article RT-7 or Nonmandatory Appendix AK, as appli-
cable, to be designated as the Material Property Test
Report.
The preceding eight documents shall constitute the

Fabricator’s Design Report. It shall be certified by the
Fabricator. It shall be kept on file at the Fabricator’s
place of business or at a safe depository acceptable to
the User and shall be made available to the Inspector
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for at least 10 yr. A copy of the Design Report shall be
furnished to the User or his agent.

RG-322 CERTIFICATION OF COMPLIANCE

It is the responsibility of the Fabricator to certify
compliance with the rules of this Section by execution
of the appropriate Fabricator’s Data Report (see
Forms RP-1, RP-2, RP-3, and RP-4). (The vessel may be
registered and the Data Report filed with the National
Board of Boiler and Pressure Vessel Inspectors, 1055
CrupperAvenue, Columbus,Ohio43229.) SeeArticleRS-3.

RG-323 REQUIREMENTS FOR QUALITY CONTROL

Any Fabricator applying for an official Certification
Mark with RP Designator of The American Society of
Mechanical Engineers and the Certificate of Authorization
shall have, and demonstrate, a Quality Control System
whichensures that all Code requirements, includingmate-
rial, design, fabrication, examination by the Fabricator,
and inspection by the Inspector, will be met. The
Quality Control System shall be in accordance with the
requirements of Mandatory Appendix 1.
Before issuance or renewal of a Certificate of Author-

ization for use of the Certification Mark with RP Desig-
nator, the Fabricator’s facilities and organization are
subject to a joint review by a representative of his inspec-
tion agency and an individual certified as an ASME
designee who is selected by the concerned legal jurisdic-
tion. A written description or checklist of the Quality
Control System which explains what documents and
what procedures the Fabricator will use to fabricate a
Code item shall be available for review. A written
report to the Society shall be made jointly by the
ASME designee and the inspection agency under contract
to the Fabricator to provide inspection services provided
by this Section.
The Fabricator may at any time make changes to the

Quality Control System concerning the methods of
achieving results, subject to acceptance by the Inspector.
The Fabricator shall have in force at all times a valid

inspection contract or agreement with an agency
employing Inspectors as defined in RI-110. A valid inspec-

tion contract or agreement is a written agreement
between the Fabricator and the inspection agency in
which the terms and conditions of furnishing the inspec-
tion service are specified and inwhich themutual duties of
the Fabricator and the Inspector are stated.
For thoseareaswhere there isno jurisdictionorwherea

jurisdiction does not choose to select an ASMEdesignee to
reviewavessel or vessel partsManufacturer’s facility, that
function shall be performedby anASMEdesignee selected
by ASME.
Where the jurisdiction is the Fabricator’s inspection

agency, the joint review and joint report shall be made
by the jurisdiction and another representative designated
by an ASME designee.

RG-330 ð25ÞINSPECTOR’S DUTIES

(a) It is the duty of the Inspector to make the inspec-
tions required by the rules of this Section and, in addition,
suchother inspections and investigations as arenecessary
in his judgment to verify that:

(1) the User’s Design Specification is available;
(2) the Fabricator’s Design Report is on file and has

been properly executed;
(3) the fabrication conforms to theDesignDrawings;
(4) the material and fabrication procedures being

used complywith the requirements of the specifiedProce-
dure Specification;

(5) the tests stipulated in Part RT substantiate that
the Procedure Specification(s) was followed.
(b) It is not the duty of the Inspector to verify the accu-

racy or completeness of the Design Calculations, but the
Inspector shall verify that the completed Design Report is
on file. The Inspector shall certify compliance with the
Procedure Specification used for qualifying the design
and fabrication of the vessel.
(c) The Inspector shall certify on the Fabricator’s Data

Report that the requirements of this Section have been
met.
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ARTICLE RG-4
FABRICATION METHODS

RG-400 FABRICATION METHODS4

For purposes of this Section, fiber‐reinforced plastic
pressure vessels are divided into four methods of fabrica-
tion. Class I vessels may be fabricated by any combination
of these methods. Class II vessels are restricted to the
contact‐molding and filament‐wound methods of fabrica-
tion or a combination of the two.

RG-401 BAG MOLDING55

In this method a pressurized bag is used to compress
pre‐rolled fiber cylinders and head preforms, which are
impregnated with the specified resin system, against an
outer heated mold.

RG-402 CENTRIFUGAL CASTING

In this method the sections of the vessel are formed
from chopped fiber strands and a resin system in a
mandrel, which is spun to produce a laminate, and
heated to effect a cure of the resin system.

RG-403 CONTACT MOLDING

In this method cylindrical sections, heads, and/or
attachments are fabricated by applying reinforcement
fiber and resin to a mandrel or mold. System cure is

either at room temperature or elevated temperature
using a catalyst–promoter system.

RG-404 FILAMENT WINDING

RG-404.1 General. In this method, continuous fila-
ments of fiber with the specified resin applied are
wound in a systematic manner under controlled
tension and cured on amandrel or other supporting struc-
ture. Heads and fittings fabricated by contact-molding
methods may be attached with suitable adhesive resins
and secondary reinforcement with cutting of filaments
as required. Opening(s) may be integral wound or with
cutting of filaments as required and need not be centered
on the axis of rotation.

RG-404.2 Polar Boss Openings Only. In this special
case which qualifies for reduced cycle and burst test re-
quirements per RT-223.5, heads shall be integrallywound
and satisfy the following criteria:
(a) opening(s) shall be centered on the axis of rotation;
(b) opening(s) shall be a polar boss type, wound in

place at the center of revolution;
(c) boss diameter shall not exceed one‐half vessel I.D.;
(d) no cutting of filaments is permitted to form the

polar boss opening.
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PART RM
MATERIAL REQUIREMENTS

ARTICLE RM-1
GENERAL REQUIREMENTS

RM-100 LAMINATE MATERIALS
Fiber‐reinforced plastic materials shall hereinafter be

designated as laminates.
(a) Laminates, as herein considered, are composite

structures consisting of one or more of the following re-
inforcements embedded in a resin matrix:

(1) glass
(2) carbon or graphite
(3) aramid

(b) The Fabricator shall keep on file the published
specifications for all laminate materials used in each
vessel fabrication, the material manufacturer’s recom-
mendations for storage conditions and shelf life for all
laminatematerials, and thematerialmanufacturer’s certi-
fication that each shipment conforms to said specification
requirements. This certification shall be part of the Proce-
dure Specification.

RM-110 FIBER SYSTEM

RM-111ð25Þ GLASS FIBERS

The glass fibers used in any of the fabrication processes
permitted by this Section shall be one or more of the
following glass compositions:
(a) Type A
(b) Type E
(c) Type S
(d) Type E‐CR
(e) Type C
Type S and Type E-CR glass compositions are recom-

mended due to their corrosion resistance.
Type A, Type E, and Type C glass compositions include

boron,whichmakes themsensitive to attack by acids. This
sensitivity to acid attack shall be considered in vessel
design and use. These glass compositions may be used
for nonstructural purposes, such as veil mat.
The glass manufacturer shall certify that the fibers

conform to the manufacturer’s specifications for the
product and that the minimum strength and modulus,
measured in accordance with ASTM D2343, are not

less than 90% of the manufacturer’s published
minimum values for resin‐impregnated strands.

RM-112 ð25ÞCARBON OR GRAPHITE FIBERS

The fiber manufacturer shall certify that the carbon or
graphite fibers conform to the manufacturer’s specifica-
tions for the product and that the minimum strength and
modulus, measured in accordance with ASTM D4018, are
not less than 90% of the manufacturer’s published
minimum values for resin‐impregnated strands.

RM-113 ARAMID FIBERS

The fiber manufacturer shall certify that the aramid
fibers conform to the manufacturer’s specifications for
the product and that the minimum strength and
modulus, measured in accordance with ASTM D2343,
are not less than 90% of the manufacturer’s published
minimum values for resin‐impregnated strands.

RM-114 FIBER SURFACE TREATMENT

The surface of glass, carbon, and graphite fiber shall be
treated to provide a bond between the fiber and resin
matrix. Aramid fibers do not normally require surface
treatment.

RM-120 RESIN SYSTEM
The resin system shall consist of an epoxy or polyester/

vinyl ester, phenolic, or furan resin plus the resin manu-
facturer’s recommended promoters and curing agents. No
filler, pigment, thixotrope, or dyewhichwill interferewith
the natural color of the resin shall be used except as
permitted by the Procedure Specification. If required
by the User, the vessel may be painted following all
required inspections and certifications by the Inspector.

RM-121 RESIN SPECIFICATION

The resin materials used in the fabrication of vessels
shall be the same as those specified in the Procedure Spec-
ification. Each resin shall be traceable by the name of its
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manufacturerand the tradenameornumberof thatmanu-
facturer.
The resin manufacturer shall supply to the Fabricator a

Certificate of Analysis for each resin used. It shall include
the following information:
(a) resin identification
(b) batch number(s)
(c) date of manufacture
In addition, the resinmanufacturer shall certify for each

batch shipped, the value (and the limits stipulated in his
specification) of the properties identified in Table
RM-120.1.
The Fabricator shall test each batch of resin in accor-

dance with Table RM-120.2 for the appropriate resin to
ensure that the material characteristics of the resin have
not changed from specified values listed in the Procedure
Specification.
Thevalues obtained for viscosity andspecific gravity for

the resin alone shall be within the limits of the manufac-
turer’s specification for that resin and as listed in the
Procedure Specification. The resin testing shall be done
at first usage.
The values obtained for gel‐time and peak‐exotherm

temperature shall be for a particular resin/curing
system test formulation and temperature, and shall be
within the limits listed in the Procedure Specification.
The test formulation and temperature shall be represen-
tative of the formulations used during vessel fabrication.
The tolerance limits for the test formulation (as listed in
the Procedure Specification) may be established by either
the resin manufacturer or the Fabricator. The tolerance
limits shall be established using formulation components
having manufacturer‐specified material characteristics.
The tolerance limits established shall be within a suffi-
ciently narrow range such that test results outside this
range would reflect deviations in component material
characteristics and alert the Fabricator of possible mate-
rial irregularities. Material tested and found to be inside
the established tolerance limit range shall be deemed fit
for use.
In addition, the Fabricator shall establish anddocument

a maximum use temperature for the resin/cure system
used. This may be in conjunction with the resin manufac-
turer or independent laboratory, and may be based on
heat distortion temperature or glass transition tempera-
ture. The Fabricator shall redocument the maximum use
temperature at least every twelve months using current
batches of resin and curing agent.
A record of these determinations shall become part of

the Fabricator’s Quality Control Tests Report and shall be
made available to the Inspector.
The data for each batch of resin which is used to fabri-

cate a Class II vessel shall be recorded on the Procedure
Specification (see Form Q-120) and become part of the
Fabricator’s Design Report for that vessel.

Table RM-120.1
Resin Systems Required Certification

by Resin Manufacturer

Resin System Required Certification [Note (1)]
Polyester/Vinyl Ester
1. Viscosity ASTM D445 or ASTM D2393
2. Specific gravity Wt. per gallon cup or ASTM D4052

Epoxy
1. Viscosity ASTM D445 or ASTM D2393
2. Epoxide equivalent ASTM D1652
3. Specific gravity Wt. per gallon cup or ASTM D4052

Furan/Phenolic
1. Viscosity ASTM D445 or ASTM D2393
2. pH Glass electrode method
3. Total volatiles Similar to ASTM D3030
4. Specific gravity Wt. per gallon cup or ASTM D4052

NOTE: (1) Alternate documented method may be used.

Table RM-120.2
Resin Systems Required Test by Vessel Fabricator

Resin System Required Test [Note (1)]
Polyester/Vinyl Ester
1. Viscosity ASTM D445 or ASTM D2393
2. Gel time and peak

exotherm
temperature

ASTM D2471

3. Specific gravity Mandatory Appendix 5 or
ASTM D4052

Epoxy
1. Viscosity ASTM D445 or ASTM D2393
2. Gel time ASTM D2471
3. Specific gravity Mandatory Appendix 5 or

ASTM D4052

Furan/Phenolic
1. Viscosity ASTM D445 or ASTM D2393
2. Gel time Not Applicable
3. Specific gravity Mandatory Appendix 5 or

ASTM D4052

NOTE: (1) Alternate documented method may be used.
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RM-122 CURING AGENTS

The curing agents used, and curing procedure followed,
in the vessel fabrication shall be as specified in the Proce-
dure Specification. Each such curing agent shall be trace-
able by the manufacturer’s name, the manufacturer’s
designation, and the generic name.
The curing agent and the resin‐to‐curing‐agent ratio

used to fabricate vessels shall be recorded and become
part of the Quality Control Tests Report specification.

RM-123ð25Þ LAMINATE CURE

The Fabricator shall determine and document as part of
the Procedure Specification and the Quality Control Tests
Report that the laminate of each vessel and vessel part is
properly cured.
This shall normally be done using the Barcol Test in

accordance with ASTM D2583 (see RQ-141 and
RT-221). Barcol readings shall be within the tolerance
specified by the resin manufacturer as listed in the Proce-
dure Specification. If the resin manufacturer does not
provide Barcol specifications (for the resin/curing
system used), the Fabricator shall establish Barcol speci-
fications (for theresin/curingsystemused) thathavebeen
documented by independent third party testing that such
Barcol readings are indicative of complete resin cure.
These shall become part of the Procedure Specification.
If the Fabricator elects not to use the Barcol Test as a

measure of proper laminate cure, the Fabricator shall
define and document the method used to ensure that
proper laminate cure is attained. Such method(s) shall
be acceptable to the Inspector. The results thereof
shall be part of the Procedure Specification and Quality
Control Tests Report recorded in lieu of Barcol Test
results on the various forms.

RM-140 USE OF TWO OR MORE MATERIALS
SPECIFICATIONS OR PROCESSES IN
FABRICATING A CLASS I VESSEL

Two or more Procedure Specifications may be used in
fabricating a pressure vessel, provided each Procedure
Specification is used in its entirety for the part of the
vessel fabricated with that procedure.

RM-150 MECHANICAL PROPERTIES OF
LAMINA FOR CLASS II VESSELS

RM-151 EXAMPLES OF LAMINA

For the purposes of this Section, a lamina is defined as a
layer or multiple layers of the same material and same
orientation. An example of a lamina is a layer of thermoset
resin reinforced with chopped strand mat, unidirectional
reinforcement, or woven roving.
As a single exception and in the absence of thermal

stress, due to existing fabrication methods, alternate
layers of chopped strand mat and woven roving may
be considered as a lamina.

RM-152 LAMINA SPECIFICATION

The lamina, lamina stacking sequence, and orientation
shall be specified in the Procedure Specification.

RM-153 LAMINA PROPERTIES

The lamina strength properties shall be determined in
accordance with Article RT-7. The lamina elastic proper-
ties shall be determined in accordance with either Article
RT-7 or Nonmandatory Appendix AK.

RM-154 LAMINATE ANALYSIS

The lamina properties shall be used to analyze the lami-
nate and determine effective laminate elastic constants in
accordance with Article RD-12.
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ARTICLE RM-2
MISCELLANEOUS PRESSURE PARTS

RM-200 GENERAL REQUIREMENTS
All portions of the vessel which are under the jurisdic-

tion of this Section and which are fabricated of laminate
materials by the Fabricator responsible for the completed
vessel, or by other parties, shall conform to all applicable
requirements of this Section, including inspection in the
shop of the Fabricator. In addition, parts fabricated by
parties other than the Fabricator responsible for the
completed vessel shall require inspection in the shop
of the part fabricator and preparation of a Partial Data
Report, Forms RP-2 and RP-4, as applicable.

RM-210 MISCELLANEOUS METALLIC PARTS

RM-211 FOR CLASS I VESSELS

Metallic parts for Class I vessels shall comply with the
design, fabrication, quality control, and inspection re-
quirements of Section VIII, Division 1. For hydrostatic
leakage testing, metallic parts shall comply with the re-
quirements of RT-450.

RM-212 FOR CLASS II VESSELS

The only metallic parts permitted for Class II vessels
shall be removable parts such as multibolted flat
flange covers and fasteners. Such parts shall comply
with all requirements of Section VIII, Division 1.
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PART RD
DESIGN REQUIREMENTS

ARTICLE RD-1
GENERAL

RD-100 SCOPE
Section X provides twomethods bywhich the thickness

of vessel parts subject to internal or external pressuremay
be determined:
(a) Class IDesign—qualificationand testingof aproto-

type vessel;
(b) Class II Design — mandatory design rules and

acceptance testing.
For Class I vessels, tentative thickness of vessel parts

may be determined by the suggested design procedures
given in Nonmandatory Appendix AA or by other proce-
dures at the Fabricator’s option. Regardless of how the
thicknesses of vessel parts are determined, the adequacy
of the design of a vessel or vessels to be certified for speci-
fied service conditions shall be determined by testing one
ormore prototype vessels in accordancewith the require-
ments of Article RT-2; all vessels to be so certified shall be
constructed in strict accordancewith the Procedure Spec-
ificationused in fabricating theprototypevessel or vessels
(see Article RQ-1).
For Class II vessels, thickness of vessel parts and other

fabrication details shall be determined by procedures
specified in Article RD-11. The number of plies and ply
orientation shall be as specified in the Procedure Speci-
fication, Form Q-120.

RD-101 DESIGN BASIS

(a) Thepressureof the fluidat the topof thevessel in its
normal operating position,with the laminate temperature
for Class I vessels taken at 150°F (65°C) for design
temperatures less than or equal to 150°F (65°C) or at
the specified design temperature when the design
temperature exceeds 150°F (65°C), shall be that on
which the design is based. The pressure of the fluid at
the top of the vessel in its normal operating position
with the laminate temperature as specified in the
Design Specification for Class II vessels, shall be that
on which the design is based. When applicable, static
head shall be included in establishing the design basis.
The pressure at the top of the vessel is also the basis

for the pressure setting of the pressure relief devices
protecting the vessel.
(b) The design shall take into account the maximum

difference in fluid pressure which can occur under the
conditions of operation specified in the Design Specifica-
tion (which may include pressure due to static head)
between the inside and outside of the vessel at any
point or between two chambers of a combination unit.
(c) The design shall take into account all combinations

of loadings other than pressure (see RD-120) which may
occur, coincident with the specified operating pressure
and temperature. For Class I vessels, any additional thick-
ness required to withstand such supplementary loadings
shall be added to that required to withstand pressure
loading as determined by the requirements of Article
RT-2. For Class II vessels, such supplementary loadings
shall be included in the Design Calculations.
(d) When liners, whether metallic or nonmetallic, are

installed in vessels covered by this Section, no credit shall
be given to the strength of the liner in establishing the
design pressure. However, the weight of the liner shall
be taken into account when determining loadings
other than pressure.
Applications that require a liner for corrosion resis-

tance purposes shall be so identified in the Design Spec-
ification. Any part of the laminate, such as an inner surface
and interior layer composition as described in ASTM
D4097, that is intended for corrosion resistance shall
be sodesignated in the Procedure Specification. The thick-
ness of this part of the laminate shall be in addition to that
required for pressure and other loading considerations.

RD-110 DEFINITIONS
The terms relating to design used throughout this

Section, together with limiting values, are defined in
RD-111 through RD-116.
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