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ADDENDA

Colored-sheet Addenda, which include additions and revisions to individual Sections of the Code,
are published twice a year and will be sent automatically to purchasers of the applicable Sections
up to the publication of the 1986 Code. Both Editions of the 1983 Code are available only in the
loose-leaf format; accordingly, the Addenda will be issued only in the loose-leaf, replacement-
page format.

Interpretations

ASME issues written replies to inquiries concerning interpretation of technical aspects of the
Code. With the 1983 Edition, the Interpretations for each individual Section will be published
separately and will be included with the Addenda service to that Section. Interpretations of
Section III, Divisions 1 and 2, will be included with the Addenda service to Subsection NCA.
Interpretations are not part of the Addenda to the Code.

CODE CASES

The Boiler and Pressure Vessel Committee meets regularly to consider proposed additions and
revisions to the Code and to formulate Cases to clarify the intent of existing requirements or
provide, when the need is urgent, rules for materials or constructions not covered by existing
Code rules. Those Cases which have been adopted appear in one or both of the 1983 Code Cases
books: (1) Boilers and -Pressure Vessels and (2) Nuclear Components. Supplements will be sent
automatically to the purchasers of one or both the Code Cases books up to the publication of the
1986 Edition. The Code Cases books are not available in a separate SI Edition.
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FOREWORD

The American Society of Mechanical Engineers set
up a committee in 1911 for the purpose of formulating
standard rules for the construction of steam boilers
and other pressure vessels. This committee is now
called the Boiler and Pressure Vessel Committee.

The Committee’s function is to establish rules of
safety governing the design, fabrication, and inspec-
tion during construction of boilers and pressure
vessels, and to interpret these rules when questions
arise regarding their intent. In formulating the rules,
the Committee considers the needs of users, manufac-
turers, and inspectors of pressure vessels. The objec-
tive of the rules is to afford reasonably certain
protection of life and property and to provide a
margin for deterioration in service so as to give a
reasonably long safe period of usefulness. Advance-
ments in design and material and the evidence of
experience have been recognized.

The Boiler and Pressure Vessel Committee deals
with the care and inspection of boilers and pressure
vessels in service only to the extent of providing
suggested rules of good practice as an aid to owners
and their inspectors.

The rules established by the Committee are not to
be interpreted as approving, recommending, or en-
dorsing any proprietary or specific design or as
limiting in any way the manufacturer’s freedom to
choose any method of design or any form of construc-
tion that conforms to the Code rules.

The Boiler and Pressure Vessel Committee meets
regularly to consider requests for interpretations and
revisions of the rules, and to develop new rules as
dictated by technological development. Inquiries must
be addressed to the Secretary in writing and must give
full particulars in order to receive consideration and a
written interpretation. Proposed revisions to the Code
resulting from inquiries will be presented to the Main
Committee for appropriate action. The action of the
Main Committee becomes effective only after
confirmation by letter ballot of the Committee and
approval by the Council of the Society.

Proposed revisions to the Code approved by the
Committee are submitted to the American National

Standards Institute and published in Mechanical
Engineering to invite comments from. all interested
persons. After the allotted time for public review and
final approval by ASME Council, revisions are pub-
lished semiannually in Addenda to the Code.

Code Cases may be used in the construction of
components to be stamped with the ASME Code
symbol beginning with the date of their approval by
the ASME Council.

After Code revisions are approved by Council they
may be used beginning with the date of issuance
shown on the Addenda. Revisions become mandatory
as minimum requirements six months after such date
of issuance, except for boilers or pressure vessels
contracted for prior to the end of the six-month
period.

Manufacturers and users of components are cau-
tioned against making use of revisions and Cases that
are less restrictive than former requirements without
having assurance that they have been accepted by the
proper authorities in the jurisdiction where the com-
ponent is to be installed.

Each state and municipality in the United States
and each province in the Dominion of Canada that
adopts or accepts one or more Sections of the Boiler
and Pressure Vessel Code is invited to appoint a
representative to act on the Conference Committee to
the Boiler and Pressure Vessel Committee. Since the
members of the Conference Committee are in active
contact with the administration and enforcement of
the rules, the requirements for inspection in this Code
correspond with these in effect in their respective
jurisdictions. The required qualifications for an Au-
thorized Inspector or an Authorized Nuclear Inspec-
tor under these rules may be obtained from the
administrative authority of any state, municipality, or
province which has adopted these rules.

The Boiler and Pressure Vessel Committee in the
formulation of iis rules and in the establishment of
maximum design and operating pressures considers
materials, construction, methods of fabrication, in-
spection, and safety devices. Permission may be
granted to regulatory bodies and organizations pub-
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lishing safety standards to use a complete Section of
the Code by reference. If usage of a Section, such as
Section IX, involves exceptions, omissions, or changes
in provisions, the intent of the Code might not be
attained.

Where a state or other regulatory body, in the

printing of any Section of the Boiler and Pressurg‘

Vessel Code, makes additions or omissions, it is
recommended that such changes be clearly indicated.

The National Board of Boiler and Pressure Vessel
Inspectors is composed of chief inspectors of states
and municipalities in the United States and of prov-
inces in the Dominion of Canada that have adopted
the Boiler and Pressure Vessel Code. This Board, since
its organization in 1919, has functioned to uniformly
administer and enforce the rules of the Boiler and
Pressure Vessel Code. The cooperation of that organi-
zation with the Boiler and Pressure Vessel Committee
has been extremely helpful.

It should be pointed out that the state or municipal-
ity where the Boiler and Pressure Vessel Code has
been made effective has definite jurisdiction over any
particular installation. Inquiries dealing with problems
of local character should be directed to the proper
authority of such state or municipality. Such authority
may, if there is any question or doubt as to the proper
interpretation, refer the question to the Boiler and
Pressure Vessel Committee.

The Specifications for base materials given in
Section I, Parts A and B, are identical with or similar
to those of The American Society for Testing and
Materials. The Specifications for welding materials
given in Section II, Part C, are identical with or
similar to those of the American Welding Society. Use
of the materials described in these Specifications is

covered by the rules in one or more Sections of the
Boiler and Pressure Vessel Code. All materials al-
lowed by these various Sections and used for construc-
tion within the scope of their rules shall be furnished
in accordance with ASME Material Specifications
contained in Section II except where otherwise pro-
vided in Code Cases or in the applicable Section of the
Code. Materials covered by these Specifications are
acceptable for use in items covered by the Code
Sections only to the degree indicated in the applicable
Section. Materials for Code use should preferably be
ordered, produced, and documented on this basis;
however, material produced under an ASTM Speci-
fication may be used in lieu of the corresponding
ASME Specification, provided that the requirements
of the ASTM Specification are identical (excluding
editorial differences) or more stringent than the:
ASME Specification for the Grade, Class, or Type
produced and provided that the material is confirmed
as complying with the ASTM Specification. Material
produced to an ASTM specification with requirements
different from the requirements of the corresponding
ASME Specification may also be used in accordance
with the above, provided the material manufacturer or
vessel manufacturer certifies with evidence acceptable
to the Authorized Inspector or Authorized Nuclear
Inspector that the corresponding ASME Specification
requirements have been met. Material produced to an
ASME or ASTM Material Specification is not limited
as to country of origin.

When required by context in this Section, the’
singular shall be interpreted as the plural, and vice-
versa; and the feminine, masculine, or neuter gender
shall be treated as such other gender as appropriate.
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STATEMENT OF POLICY
ON THE USE OF CODE SYMBOLS AND
CODE AUTHORIZATION IN ADVERTISING

ASME has established procedures to authorize
qualified organizations to perform various activities in
accordance with 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 Code
Symbols for marking items or constructions which
have been constructed and inspected in compliance
with the ASME Boiler and Pressure Vessel Code are
issued Certificates of Authorization. It is the aim of
the Society to maintain the standing of the Code
Symbols for the benefit of the users, the enforcement
jurisdictions, and the holders of the symbols who
comply with all requirements.

Based on these objectives, the following policy has
been established on the usage in advertising of
facsimiles of the symbols, Certificates of Authoriza-
tion, and reference to Code construction. The Ameri-

can Society of Mechanical Engineers does not “ap-
prove,” “certify,” ‘“rate,” or ‘“endorse” any item,
construction, or activity and there shall be no state-
ments or implications which might so indicate. An
organization holding a Code Symbol and/or a Cer-
tificate 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 ASME Boiler and Pressure Vessel
Code.”

The ASME Symbol shall be used only for stamping
and nameplates as specifically provided in the Code.
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 a
Code Symbol who may also use the facsimile in
advertising to show that clearly specified items will
carry the symbol. General usage is permitted only
when all of a manufacturer’s items are constructed
under the Rules.

LIRS

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

The ASME Boiler and Pressure Vessel Code pro-
vides rules for the construction of boilers, pressure
vessels, and nuclear components. This includes re-
quirements for materials, design, fabrication, exam-
ination, inspection, and stamping. Items constructed
in accordance with all of the applicable rules of the
Code are identified with the official Code Symbol
Stamp described in the governing Section of the Code.

Markings such as “ASME,” “ASME Standard,” or
any other marking including “ASME” or the various
Code Symbols shall not be used on any item which is

not constructed in accordance with all of the applica-
ble requirements of the Code.

Items shall not be described on ASME Data Report
Forms nor on similar forms referring to ASME which
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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Working Group on Valves (SG-D) (SC HI)

W. N. Mclean, Chairman
P. H. Awtrey

I. L. Beltz

R. R. Brodin

B. P. Brooks

J. M. Cowley

R. J. Kiessel

W. G. Knecht

R. Koester

B. H. Leonard, Jr.

L. J. Malandra
J. J. McGavin
B. J. Milleville
H. R. Sonderegger
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R. G. Visalli

R. T. Wolantejus
J. R. Zahorsky

B. Zannini

B. M. Zarolia

Working Group on Component Supports (SG-D) (SC i)

M. N. Bressler, Chairman E. D. Mysinger
G. M. Bove H. Noreen, Jr.

J. T. Boyd R. F. Petrokas
B. J. Cheek L. ). Pierce

E. W. Corner C. L. Ray, Jr

R. J. Doelling E. O. Swain

Z. A. Kravets K. R. Wichman
R. J. Masterson R. T. Wolantejus
A. E. Meligi M. P. Zyne

A. J. Moellenbeck

Working Group on Core Support Structures (SG-D) (SC 11i)

B. L. Silverblatt, Chairman W. F. English, Jr.
T. Vetter, Jr., Secretary F. T. Grubelich
R. W. Bonsall ). F. Walker

C. W. Collins

Working Group on FRP Pipe (SG-D) (SC )

L. Loziuk, Chairman J. Newman
R. ). Bailey L. Porse
A. B. Glickstein R. A. White

M. E. Greenwood

Subgroup on Fabrication and Examination (SC 111

F. N. Moschini, Chairman R. W. Jackson
H. A. Sepp, Jr., Secretary R. M. Jessee

C. W. Allison W. G. Knecht
D. C. Bertossa J. Lang

W. H. Borter J. R. McGuffey
W. M. Byerley W. N. Mclean
B. G. Carlton W. A. Molvie

J. B. Christofferson J. L. Perkins

F. R. Drahos C. M. Purdy

G. B. Georgiev J. W. Richardson
E. F. Gerwin R. E. Schuessler
). E. Harris R. E. Tschirch
D. P. Hegglin
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Subgroup on Pressure Relief (SC iI)

F. W. Catudal, Chairman W. D. Greenlaw
R. A. Cedel S. F. Harrison

F. C. Cherny D. M. Pattarini
P. M. Dimitroff K. R. Shaw

Subgroup on Elevated Temperature Construction (SC iil)

A. W. Dalcher, Chairman R. 1. Jetter

J. L. McLean, Secretary F. B. Litton

). J. Duffy R. M. Mello
W. D. Goins R. A. Moen
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J. P. Allen, Chairman D. Morano

T. E. Northup, Vice Chairman M. J. Morris
S. D. Weinman, Secretary R. G. Oesterle
J. F. Artuso F. S. Ople, Jr
M. Bender D. K. Peetz

R. A. Bradshaw, Jr. R. P. Pizzuti
F. W. Brady P. Reinhardt
T. M. Brown F. Rinaldi

B. A. Erler E. R. Rybarski
G. L. Fisher M. Schupack
M. M. Forseth B. B. Scott

A. E. Goldman R. Shanlever
D. ). Haavik C. P. Siess

T. E. Johnson J. D. Stevenson
W. F. Johnson B. K. Thornley, Jr.
R. D. Kulchak R. N. White
D. P. Moore

Working Group on Concrete Inspectors Qualifications
(SG-GR) (5C-30)

F. W. Joyce, Chairman W. F. Johnson
J. F. Artuso R. J. Vurpillat
H. W. Gilley R. E. Wilson
C. E. Jaycox

Subgroup on Materials, Constructions, and Examinations

(SC-30)
R. A. Bradshaw, Jr., Chairman J. F. Hildebrand
J. P. Allen A. W. Isberner
G. L. Fisher D. P. Moore
M. M. Forseth P. Reinhardt

D. ). Haavik R. A. Rohrbacher
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Working Group on Concrete (SG-M, C & E) (SC-3C)

D. }. Haavik, Chairman
J. P. Allen

J. F. Best

R. A. Bradshaw, Jr.

). Gutierrez

A. Isberner

G. R. Murphy

R. W. Narva

R. P. Pizzuti

R. A. Rohrbacher
E. R. Rybarski
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(SG-M, C & E) (8C-30)

D. P. Moore, Chairman

D. K. Peetz

P. Reinhardt

B. K. Thornley, Jr.
G. Valentenyi

Working Group on Liners (SG-M, C & F) (SC-30)

G. L. Fisher, Chairman
R. M. Attar
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J. F. Hildebrand
J. D. Madden
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B. B. Scott, Chairman
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J. A. Curtin
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T. E. Johnson
R. E.
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T. M. Brown, Chairman
S. Guha-Majumdar
H. T. Hill
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R. B. Lipinski
N. J. Tuholski
L. F. Wallace

Subgroup on Core Support Structures (SC-3C)
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. A. Cline
. M. Day
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SUBCOMMITTEE ON HEATING BOILERS (SC 1V)

S. F. Harrison, Chairman

M. J. Telesmanic, Vice
Chairman

F. P. Barton

G. F. Carlson

P. G. Daugirda

R. B. Duggan

A. N. Duncan

G. E. Fratcher

Subgroup on Care and Operation of Heating Boilers (SC IV)

. R. McCain, Jr., Chairman

. E. Doss
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R. Gallup
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T. H. Milton

R. H. Weigel

J. 1. Woodworth

Subgroup on Water Heaters (SC 1V)

E. Fratcher, Chairman
. N. Duncan, Secretary
. P. Barton

. G. Daugirda

W. H. Dormer, Jr.
W. L. Garvin

G. R. Lewis

E. Wenczl

Subgroup on Cast Iron Boilers (SC 1V)

D. R. Gallup, Chairman
W. L. Garvin

SUBCOMMITTEE ON NONDESTRUCTIVE EXAMINATION
(SC V)

J. R. Mackay, Chairman

R. C. Hudson, Vice Chairman

J. Brzuszkiewicz, Secretary
A. S. Birks

H. G. Bogart

). B. Christofferson

B. H. Clark

L. T. Detlor

W. H. Dormer, Jr.

F. T. Duba

H. C. Graber
G. W. Hembree

R. H. Weigel
J. 1. Woodworth
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E. T. Hughes, Jr.
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Subgroup on General Requirements (SC V)

G. W. Hembree, Chairman

J. O. Brown
B. H. Clark
R.J. Claverie

W. H. Dormer, Jr.
H. S. Garcha
J. Sunukjian
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Subgroup on Radiography (SC V)

E. J. Wnek, Chairman
J.’J. Callinan, Jr.

D. L. Crabtree

L. T. Detlor

B. E. Foster

R. Hardison

B. Kovacs

T. F. Luga

S. Markowitz
T. G. McCarty
C. N. Sherlock
B. K. Warren

Subgroup on Ultrasonics (SC V)

P. ). Herbert, Chairman
F. C. Berry

L. ). Chockie

N. O. Cross

F. T. Duba
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E. T. Hughes, Jr.

R, W. McClung
W. C. McGaughey
Po(ter

T mm
m;cﬁ‘—rn
'U
I
=]
>
[}

Y

Vmcent (Alternate)

Subgroup on Surface NDE (MT, PT, & ET) (SC V)

H. G. Bogart, Chairman
A. S. Birks

J. B. Christofferson

J. . Dantzer

H. C. Graber
R. M. Jessee
J. B. Morgan

Special Working Group on Acoustic Emission (SC V)

D. M. Bertelsman
B. H. Clark
N. O. Cross
T. J. Fowler

J. F. Manning
E. E. Potter

J. C. Spanner

SUBCOMMITTEE ON PRESSURE VESSELS (SC VHI)

R. J. Cepluch, Chairman
J. LeCoff, Vice Chairman
A. J. Roby, Secretary

B. W. Bace

R. D. Bonner

V. W. Butler

P. Y. Chow

J

. B. France
. E. Fralcher

M. H. Jawad

G. G. Karcher
P. E. Loveday
J. C. Maxham
W. R. Mikesell

B. L. Whitley




Special Working Group on Heat Transfer Equipment (SC VIii)

G. G. Karcher, Chairman

J. H. Kissel, Vice Chairman
H. A. Schmidt, Jr., Secretary
E. Bolt

Borushko

J. Field

K. Haldas

M. Impagliazzo
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A. W. Lohmeier

U. R. Miller

H. C. Rauschenplat
A. P. Rochino

J. E. Soehrens

A. 1. Soler

W. A. Treff

S. Yokell

Special Working Group on Composite Concrete and
Steel High Pressure Vessels (SC VIII)

Y. Chow, Chairman
E. Bachman

D. Ciatto

J. Fowler

C. Griffin

. G. Karcher

F. Linck
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D. J. Naus

F. S. Ople, Jr.
G. R. Sepelek
A. M. Smolen
Stringer
S homan
D.L

Special Working Group on High Pressure Vessels (SC ViII)

. R. Mikesell, Chairman
. E. Sheehan, Secretary
. }. Burns

. R. Douglas
. G. Fasiczka
. E. Feigel

. M. Fryer

. E. Jagger
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P. Kendall
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G. Nisbett

. C. Rauschenplat
R. Sliwinski

A. Swift
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Subgroup on General Requirements (SC Vill)

R. D. Bonner, Chairman
S. E. Johnson, Secretary
A. P. Ahrendt

M. R. Bauman

D. D. Carpenter

H. F. Colter

W. L. Garvin

J. C. Maxham

C. C. Neely
A. ). Palmer
A. M. Smolen
J. E. Stevens
W. J. Stuber
W. E. Vogler
B. L. Whitley

Subgroup on Materials (SC Viil)

M.
E.

H. Jawad, Chairman
D. Narduzzi, Secretary
W. C. Banks
V. W. Butler
D. D. Erickson
H. W. Garvin

J. J. Gaughan
J. Hainsworth
H. L. Hime

E. G. Nisbett
J. W. Tackett
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Subgroup on Design (SC Viii)

). R. Farr, Chairman G. C. Karcher
R. E. Knoblock, Secretary R. W. Mikitka
R. M. Gibson J. J: Murphy
N. Gilbert R. F. O'Neill
R. E. Gleason A. Selz

J. A. Hayward D. Staskelunas
M. H. Jawad * C. M. Vogrin

Working Group on Non-Circular Vessels (SG-D) (SC Viil)

A. Selz, Chairman A. M. Smolen
N. Gilbert E. L. Thomas, Jr.
H. B. Peters J. L. Urner

Subgroup on Fabrication and Inspection (SC VIi)

J. P. Houstrup
J. Lang

J. ). Szigety, Chairman
R. F. O'Neill, Secretary

W. B. Boyer F. O. Parnkopf
J. O. Brown R. E. Schuessler
S. C. Cyr R. J. Sinisi

H. B. France R. F. Wagner
M. }. Houle

Working Group on Layered Vessels (SGFI) (SC VIil)

F. O. Parnkopf, Chairman R. M. Gibson

A. M. Smolen, Secretary N. Gilbert

E. A. Becker J. L. Jacobowitz

S. M. Caldwell R. E. Pechacek

L. R. Douglas H. C. Rauschenplat
G. E. Fratcher B. L. Whitley

SUBCOMMITTEE ON WELDING (SC IX)

R. C. Griffin, Chairman G. W. Oyler

B. D. Hackney, Vice Chairman  D. K. Peetz

). Brzuszkiewicz, Secretary K. J. Pon

B. L. Alia S. D. Reynolds

L. J. Christensen R. K. Sager, Jr.

H. R. Cobb H. S. Sayre

H. R. Conaway W. K. Scattergood
W. Doty N. G. Schreiner
R. L. Harris J. L. Smith

H. L. Helmbrecht G. K. Sosnin

H. L. Hime W. J. Sperko

M. J. Houle G. W. Spohn I
R. A. LaPointe K. C. Taber

R. E. Lorentz, Jr. R. R. Young

A. H. Miller D. Stull (Alternate)




Subgroup on Materials (SC 1X)

R. E. Lorentz, Jr., Chairman R. K. Sager, Jr
M. L. Carpenter W. J. Sperko
H. R. Conaway J. W. Tackett
R. M. Jessee R. R. Young
A. S. Melilli H. E. Zielke
A. H. Miller

Subgroup on General Requirements (SC 1X)
D. K. Peetz, Chairman H. S. Sayre
R. L. Harris N. G. Schreiner
M. J. Houle W. J. Sperko
R. M. Jessee G. W. Spohn Iii
G. W. Oyler K. C. Taber

Subgroup on Procedure Qualification (SC IX)

M. J. Houle, Chairman H. L. Helmbrecht

B. L. Alia S. D. Reynolds
L. J. Christensen W. J. Sperko
H. R. Cobb E. G. Thompson

Subgroup on Performance Qualification (SC IX)

M. J. Houle, Chairman W. K. Scattergood

B. D. Hackney H. A. Sosnin

R. A. LaPointe D. L. Tevis

J. ). Meyer E. G. Thompson
P. P. Norris

Subgroup on Brazing (SC IX)

B. D. Hackney, Chairman A. H. Miller
M. L. Carpenter K. J. Pon
R. A. LaPointe D. A. ). Stegner

SUBCOMMITTEE ON REINFORCED PLASTIC
PRESSURE VESSELS (SC X)

J. Brzuszkiewicz, Secretary R. F. Foral

E. E. Bates S. F. Harrison

D. M. Bertelsman J. Hassert

W. L. Bliley W. D. Humphrey
). W. Carter A. B. Isham

J. J. Duffy E. E. Morgenegg

SUBCOMMITTEE ON NUCLEAR INSERVICE INSPECTION

(SC X1
L. J. Chockie, Chairman W. C. Ham
W. O. Parker, Vice Chairman P. J. Herbert
K. I. Baron, Secretary J. P. Houstrup
C. W. Allison L. R. Katz
W. F. Anderson J. R. Knoke
A. J. Birkle J. J. Lance
R. E. Bullock R. R. Maccary
S. H. Bush M. S. Markowicz
D. D. Davis G. ). Pitzl
F. T. Duba P. C. Riccardella
H. L. Gotschall M. E. Schuster, Jr.
F. E. Gregor C. H. Walters
L. B. Gross F. A. Warner
G. J. Hallinan W. P. Worden

Working Group on Concrete Pressure Components (SC X1)

H. T. Hill, Chairman
H. Ashar

R. E. Bullock

C. A. Byrd

F. T. Duba

J. F. Fulton

H. L. Gotschall

S. Guha-Majumdar
A. M. Salley

G. Valentenyi

Special Working Group on Editing and Review (SC XI)

. Beverly, Chairman
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M. |. Partridge
R. F. Sammataro
R. W. Swayne
F. A. Warner

Subgroup on General Requirements (SC XI)

B. Gross, Chairman
J. Claverie, Secretary
W. Allison

E. Cawley
Gotch

A. Hawksley
J. R. Knoke
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G.
F.

Partndge

Working Group on Regulatory Guides (SG-GR) (SC XI)

J. R. Knoke, Chairman
L. B. Gross

E. J. Parent




Working Group on Inspection Duties and Code Application
(SG-GR) (SC X1)

J. H. Uhl, Chairman S. M. Sullivan
R. J. Claverie, Secretary C. H. Walters
L. Frank F. A. Warner

G. Gotch W. P. Worden

Working Group on Inspection of Class 2 Systems
(SG-GR) (SC XI)

M. ). Partridge, Chairman L. Sage

C. Brader R. E. Scott

E. J. Brown W. A. Sims
A. R. Carpenter F. Tehranchi
M. T. Cross J. H. Uhl

F. Famulari R. C. VanlLear
}. B. Martin

Subgroup on Water-Cooled Systems (SC X1)

A. J. Birkle, Chairman S. Lefkowitz
R. L. Beverly, Secretary R. E. Legate
A. E. Curtis J. B. Martin
D. D. Davis E. J Parent
F. J. Dodd R. L. Powers
W. S. Hazelton F. Tehranchi
L. R. Katz G. Wasilenko

Working Group on Nondestructive Examination
(SG-WCS) (SC XI)

E. DeBarba, Chairman M. G. Hacker
J. L. Wood, Secretary P. J. Herbert
D. C. Adamonis V. H. Hight
P. S. Barry M. R. Hum
F. L. Becker E. J. Parent
W. T. Clayton B. R. Rajala
J. F. Cook F. ). Sattler
C. D. Cowfer A. E. Smith

F. J. Dodd R. M. Stone
F. T. Duba

Working Group on Steam Generator Inspection
(SG-WCS) (SC XI)

. Birkle, Chairman
. Denton

. DeRosa

Frank

L. B. Gross
E. J. Parent
A. ). Spencer
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Working Group on Component Supports (SG-WCS) (ST Xi)

D. D. Davis, Chairman
J. T. Boyd

R. F. Brandt

E. D. Delp

F. T. Duba

J. M. Kovacs

C. N. Krishnaswamy
H. K. Shaw

K. A. Stanley

R. J. Tamminga

M. P. Zyne

Subgroup on Repairs and Replacements (SC X1)

W. C. Ham, Chairman
F. T. Duba, Secretary
D. C. Bertossa

J. Derrico

J. F. Enrietto

W. L. Garvin

W. D. Goins

J. B. Henderson
T. J. Mawson

L. M. McBride
M. E. Schuster, Jr.
J. C. Tobin

R. H. Waskey, Jr.

Working Group on Repair Welding (SG-RR) (SC XI)

W. D. Goins, Chairman
B. G. Carlton, Secretary
D. C. Bertossa

B. R. Crowley

S. R. Eley

M. J. Houle

H. J. Kaplan
R. D. Kerr

R. A. LaPointe
W. E. Mayott
J. T. Reilly

E. H. Williams

Working Group on Replacements (SG-RR) (SC X1) (SC-P)

T. J. Mawson, Chairman
L. M. McBride, Secretary
M. J. Crisler

S. R. Eley

J. B. Henderson

R.E

G. ).

M. E. Schuster, Jr.
R. E. Tschirch

Subgroup on Gas-Cooled Systems (S5C XI)

F. A. Warner, Chairman
L. M. McBride, Secretary
H. L. Gotschall

F. E. Lesko
F. B. Litton
R. W. Peters

Subgroup on Liquid-Metal-Cooled Systems (SC X1)

M. S. Markowicz, Chairman J. Matte 11
H. C. Jung, Secretary L. J. Nemeth
R. A. Baker G. Seed

W. L. Chase R. W. Spear
J. Coonan J. C. Tobin
R. F. Green T. J. Walker
G. ). Hallinan




Working Group on Liquid Metal Reactor Covers
(SGLMCS) (SC XI)

W. L. Chase, Chairman
J. Matte 11l
L. J. Nemeth

G. Seed
C. J. Snyder

Subgroup on Containment (SC XI)

F. E. Gregor, Chairman

R. F. Sammataro, Secretary
W. J. Briggs

R. E. Bullock

K. S. Herring

B. M. Hinton
D. R. Pitcairn
M. Revett

). E. Staffiera
J. F. Strunk

Subgroup on Evaluation Standards (SC XI)

S. H. Bush, Chairman

P. C. Riccardella, Secretary
W. H. Bamford

C. E. Buchalet

C. Y. Cheng

E. DeBarba

Working Group on Flaw Evaluation (SG-ES) (SC X1)

W. H. Bamford, Chairman
R. C. Cipolla, Secretary

J. M. Bloom

C. E. Buchalet
C. Y. Cheng
T

. ). Griesbach

SUBCOMMITTEE ON PROPERTIES OF METALS (SC-P)

D. A. Canonico, Chairman
J. Manaskie, Secretary

A. P. Ahrendt

C. C. Clark

J. F. Copeland

H. T. Corten
W. Doty

A. R. Faulkner
R. F. Gill

R. J. Glodowski
M. Gold

J. P. Houstrup

R. R. Maccary

T. U. Marston

S. Ranganath

W. A. Vandersluys
S. Yukawa

J. P. Houstrup
M. Kupinski
T. U. Marston
J. G. Merkle
S. Ranganath
S. Yukawa

W. H. Leach

R. H. Moeller
R. A. Moen

E. D. Narduzzi
W. J. O'Donnell
J. Palmer
W. Roberts
I. Roberts
V. Smith
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). Tacken
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Subgroup on Strength, Ferrous Alloys (SC-P)

Gold, Chairman
P. Ahrendt

W. Butler

A. Canonico

J. F. Copeland

P. Edmonds
F. Gill
J.

M.
A.
V.
D.

Glodowski
C. Hagel
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W. H. Leach
R. A. Moen

E. D. Narduzzi
B. W. Roberts
J. E. Rogozenski
G. V. Smith
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J. Stratton
P. F. Wieser

Subgroup on Strength, Nonferrous Alloys (SC-P)

J. W. Tackett, Chairman
R. Dirscherl

D. G. Harman

T. G. McCarty

Subgroup on Strength of Weldments (SC-P) (SC IX)
(Joint Subgroup)

W. Doty, Chairman
H. R. Cobb

D. P. Edmonds

G. H. Harth

W. H. Leach
B. W. Roberts
D. I. Roberts
R. K. Sager, Jr.

Subgroup on Fatigue Strength (SC-P)

W. J. O’'Donnell, Chairman
R. Brinkman

A. Hayward
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E. Jaske
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C.
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L.
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M. Katcher

C. W. Lawton

M. J. Manjoine

G. C. Millman

R. R. Seely

G. H. Weidenhamer

Subgroup on Toughness (SC-P)
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R. J. Glodowski
H. A Grubb
W. S. Hazelton
E. I. Landerman
F. J. Loss

R. K. Nanstad

E. G. Nisbett

A. Selz

A. K. Shoemaker
R. D. Stout

M. F. Wheatcroit
D. E. Young

S. Yukawa

R. Zawierucha




Working Group on Non-Nuclear Application (5G-D) (SC-P)

R. M. Brown R. D. Stout
R. J. Glodowski M. F. Wheatcroft
E. G. Nisbett R. Zawierucha

Working Group on Nuclear Application (SG-T) (SC-P)

E. |. Landerman, Chairman F. ). Loss
R. F. Cappelini A. Selz
H. A. Grubb D. E. Young

W. S. Hazelton

Working Group on Toughness Criteria (5G-T) (SC-P)

A. K. Shoemaker
S. Yukawa

H. T. Corten, Chairman
D. J. Ayres
R. K. Nanstad

SUBCOMMITTEE ON SAFETY VALVE REQUIREMENTS

(SC-SV)
S. F. Harrison, Chairman J. T. Grail
W. L. Garvin, Vice Chairman W. D. Greenlaw
J. Brzuszkiewicz, Secretary H. I. Gregg
G. C. Batz F. J. Howes
M. D. Bernstein E. C. Kistner
G. F. Carlson D. E. Lemon
R. A. Cedel Z. R. McCain, Jr.
0. }. Cox, Ir. A. J. Schmidt
E. C. Cullie S. M. Sullivan
R. J. Doelling

SUBCOMMITTEE ON DESIGN (SC-D)

W. R. Mikesell, Chairman R. J. Glodowski

S. W. Tagart, Jr., Vice R. I. Jetter
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INTRODUCTION

1. The current philosophies of the present Section I
(Power Boilers), Section III (Nuclear Vessels), Section
IV (Heating Boilers), and Section VIII (Pressure
Vessels) regarding design, fabrication, and inspection
are generally based on the use of metallic materials.
These basic metallic materials are produced to desig-
nated physical, chemical, and metallurgical speci-
fications, usually by a concern other than the vessel
manufacturer. The basic material is formed into
shapes or parts that are joined by mechanical or
welding (including brazing) processes. The design
rules are for the most part based on specific stress
values assigned to the basic material. General rules are
provided for determining the suitability of and for
controlling of the joining processes. Inspection and
testing requirements are based on visual inspection
during and after fabrication, nondestructive testing,
and hydrostatic testing.

2. In developing rules for reinforced plastic pressure
vessels it was necessary for the Committee to deviate
considerably from the aforementioned philosophies,
and it is the purpose of this Introduction to describe in
a general way the criteria that were used in preparing
Section X, Fiberglass-Reinforced Plastic Pressure
Vessels.

MATERIALS

3. 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 glass and
resin, which are joined in the presence of a catalyst to
create a composite material that is formed into a vessel
or vessel part by a specified process. General speci-
fications for the basic materials (glass and resin) are
stated, as are minimum physical properties for the
composite material (laminate) produced. Metallic
materials, when used in conjunction with reinforced
glass laminates, are required to meet existing applica-
ble ASME Boiler and Pressure Vessel Code speci-
fications. '

DESIGN
General

4. Adequacy of specific designs is based on qual-
ification tests, since criteria and formulas used in
Section VIII are not necessarily applicable. This is
because of the general characteristics of the composite
material (laminate) and the methods employed in
fabrications. The qualification tests require that the
minimum burst pressure of the vessels be six! times
the design pressure. Until more experience is obtained,
the maximum design pressure is being limited to 150
psi for bag-molded, centrifugally cast, and contact-
molded vessels, 1500 psi for filament-wound vessels
with cut filaments, and 3000 psi for filament-wound
vessels with uncut filaments (ports on axis of rotation
only).

Low Modulus Characteristics

5. Fiberglass-reinforced plastic pressure vessels may
have a modulus of elasticity as low as 1.0 X 10° psi
compared with that of ferrous vessels which may be
of the order of 30 X 10° psi. This low modulus
characteristic requires careful consideration of vessel
profile in order to minimize bending and avoid
buckling. Spherical heads or elliptical heads with an
ellipse ratio not greater than 1.5:1 are suggested.

Fatigue

6. Like metallic materials, the composite material
(laminate) of fiberglass-reinforced plastic vessels, when
stressed at sufficiently low levels, exhibits good fatigue
life. However, its low modulus of elasticity indicates a
higher strain per unit of stress than any Code-used
metals. Moreover, it has little ability to deform
plastically. In spite of these characteristics, data and
experience accumulated over a period of 15 years

1 An exception to this six times factor is applicable to vessels per
G-404 (Filament Winding — With Uncut Filaments).




