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1. SCOPE OF ASSESSMENT

Environmental Services' Lone Mountain facility. Ancillary equipment is generally defined in 40 CFR 265,

The scope of this assessment is limited to the installation of new ancillary equipment at the Laidlaw
Subpart | - Tank Systems, as piping, valves, flanges, fittings, and pumps.

The Ancillary Equipment System Assessment previously prepared by Myers Engineering and dated April 6, 1993,
was assessed as either part of a specific tank assessment or as part of a stand-alone. Based on these previous
assessments, it is assumed that all existing ancillary equipment meets the requirements of this assessment, however
each individual component was not inspected or assessed.

The wastes covered under the scope of this assessment are limited to those described in the Hazardous
Characteristics of Waste section of this report.

2. DESIGN, INSPECTION, AND LEAK TESTING STANDARDS
The design standard utilized in the Piping Specifications and Pipe Support sections of this assessment is the ASME
Code for Process Piping, ANSI/ASME Standard B31.3, 1996 Edition. A copy of this standard is included in
Appendix A.

The standard utilized for inspection and leak testing of ancillary equipment is AP/ Recommended Practice 574,
Inspection of Piping, Tubing, Valves, and fittings. A copy of this standard is included in Appendix B.

3. HAZARDOUS CHARACTERISTICS OF WASTE

The wastes covered under the scope of this assessment are as follows:

O General Classifications.

- Strong Acids (pH 1-4)

- Strong Caustics (pH 10-13)

- Wastewater and Associated Materials (pH 5-9)
] Specific Substances.

- Hydrogen Peroxide

- Bleaches (Sodium or Calcium Hypochlorite)

- Acetic Acid

- Cyanide- and Sulfide-bearing Waste (Caustic)

Materials specifically excluded from this assessment are as follows:

m] Solvents
o Pure Organics
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The temperature range is as follows:

0 Ambient: Beiling Point of Water {212° F at Standard Pressure}
The normality is as follows:

) N=>1

4. PIPING SPECIFICATIONS

One goal of this assessment is to provide guidance in the selection of piping materials for future applications. The
types of piping recommended for the applications listed are provided in Table 7 below. A copy of the pipe
specifications are included in Appendix C.

TABLE 1.
RECOMMENDED PIPING MATERIALS

RECOMMENDED PIPING MATERIAL

GENERAL CLASSIFICATION

Strong Acids HDPE' and PVC?

Strong Caustics Mild Steel’

Wastewater Materials Mild Steel or HDPE

SPECIFIC MATERIALS I
- —

e
Hydrogen Peraxide HOPE or PVC
Sodium Hypochlorite HDPE or PVC
ll Sulfides HDPE or PVC
|| Cyanides HDPE or PVC
Acetic Acid HDPE or PVC

' High-Density Polyethylene (Driscopipe 1000 or 8200 Series or equivalent.
* Polyvinyl Chioride (PVO,
* Mild tcarbon) Steel (ASTM 106 Grade B Seamless Fij

It should be recognized that the waste and associated piping materials recommended in Table 7 are the materials
commonly encountered at the LESI Lone Mountain facility, however this listing may not be complete. A broader
selection of chemicals and compatible construction materials are outlined in Table 4-3 of the OSWER Policy
Directive No. 9483.00-1 included herein as Appendix D. Additional reference material includes the Corrosion
Data Survey published by the National Association of Corrosion Engineers of Houston, Texas.

5. FITTING, VALVE, FLANGE, AND PUMP SPECIFICATIONS

Fitting, valve, flange, and pump specifications are generally associated with the pH and normality of the material
to be handled. It is beyond the scope of this assessment to provide exact specifications for each component due
to the site-specific requirements for each application. In general, the materials utilized to construct fittings, valves,
flanges, and pumps should conform to the type of materials recommended for the associated piping. However,
the noted exception to this includes ancillary equipment that is lined with chemically-resistant materials and
therefore, allows for primary construction materials to be other than those specified in the piping table.
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Documentation delineating the standards for piping components (fittings, valves, flanges) is outlined in Table 326.7,
Component Standards, ASME B31.3 - 1996 and included herein as Appendix E.

6. CORROSION PROTECTION

In general, external corrosion protection is required on all ancillary equipment that stores or treats hazardous
waste. Paint or an equivalent type of corrosion-preventing external coating should be applied to each component.
Various types of epoxy coatings have been developed for use in corrosive-type environments, such as those
encountered at the Lone Mountain facility. Although the cost of an epoxy coating is somewhat higher than a
traditional paint coating, the life expectancy of the epoxy coating is greater.

HODPE and PVC piping are normally not affected by external corrosion and therefore, do not require an external
coating.

7. PIPE SUPPORT SYSTEMS

It is required that ancillary equipment be supported and protected against physical damage and excessive stress
due to settlement, vibration, expansion, or contraction, and more specifically described as follows:

Piping stresses in excess of those permitted;

Leakage at joints;

Excessive thrust and moments on connected equipment (pumps, etc.);
Excessive stresses in the supporting elements;

Resonance with imposed or fluid-induced vibrations;

Excessive interference with thermal expansion and contraction in piping;
Unintentional disengagement of piping from its supports;

Excessive sag in piping requiring drainage slope;

Excessive distortion or sag in piping subject to creep under thermal cycling; and
Excessive heat flow, exposing supports to temperatures outside the design limits.

ogoocoQaaoaaoa

Aboveground piping must be properly supported through the use of anchors, hangers, or other supporting
elements able to withstand the expected mechanical loading. In addition, aboveground ancillary equipment
should be located in protected areas so that any projecting parts are not damaged by moving equipment or traffic.
it is recommended that aboveground valves be installed with the stem upright to prevent sediment from becoming
trapped and damaging the stem.

Piping supports must be designed so as not to cause excessive local stresses in piping and not impose excessive
axial or lateral friction forces. All piping attachments must be designed to minimize the stresses that could occur
in the pipe wall. Nonintegral attachments (i.e., pipe clamps and ring girders) are preferred if they can provide the
necessary supporting or anchoring requirements.

Braces and damping devices may occasionally be required to prevent piping vibrations. In the event the piping
is designed to operate at or near its allowable stress, all connections to the piping must be welded to a separate
member that completely encircles the piping. This encircling member must be welded to the piping using
continuous, circumferential welds.

Piping should be designed to prevent expansion or contraction from causing excessive stresses and bending in the
system. In the event significant temperature changes are anticipated, anchors and/or additional bends, expansion
joints, or expansion loops should be included. Consideration should be given to beam-bending stress and possible
elastic instability of the piping and its supports from longitudinal compressive forces. Additional guidance on
piping support can be found in ASME B31.3 - 7996, Part 5, Flexibility and Support included herein in Appendix A.
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8. LEAK TESTS

According to 40 CFR 265.192(d), all ancillary equipment must be tested for tightness prior to being placed into
service. In the event the referenced equipment fails the tightness test, the situation must be remedied and the
component retested before use, as reflected in Section 8.3.3 of the APl Recommended Practices 574 - Inspection
of Piping, Tubing, Valves, and Fittings, included herein as Appendix B. Additional guidance can be found in ASME
B31.3 - 1996, Section 345, Testing.

Newly-installed piping should normally be hydrostatically or pneumatically tested to 150% of the design pressure
or to other applicable criteria, as set forth in AP! 574 andfor ASME B31.3.

9. SECONDARY CONTAINMENT

According to 40 CFR 265.193(f), all ancillary equipment must be provided full secondary containment, except as
follows:

a Aboveground piping (exclusive of flanges, joints, valves, connections) that is visually inspected for leaks on
a daily basis;
a Welded flanges, joints, and connections that are visually inspected on a daily basis;
] No-seal or magnetic coupling pumps and no-seal valves that are visually inspected on a daily basis; and
o grelsszrized aboveground piping systems with automatic shut-off devices that are visually inspected on a
aily basis.

In most cases, ancillary equipment is located in areas adjacent to tanks or other vessels that require secondary
containment, and are likewise contained by their systems. This should be confirmed and the secondary
containment systems inspected. The following criteria should be addressed:

Compatibility and strength.

Foundation integrity.

Leak-detection capability.

Adequate drainage.

Adequate capacity.

Excess capacity to accommaodate run-on and infiltration, if appropriate.

oaoooQoan

In the event one of the above-referenced exceptions is claimed, an applicability determination should be made.
The required daily inspections should be documented. Additional guidance can be found in OSWER Policy
Directive No. 9483.00-1, Section 7-8, Ancillary Equipment with Secondary Containment included herein as
Appendix F.

10. CERTIFICATION

Subsequent to installation of the ancillary equipment which is regulated by 40 CFR 264 or 265, Subpart J, Tank
Systems, a certifying engineer should be contacted prior to testing activities. The engineer (or appointed
representative) should be present during all testing and conduct a final inspection of the component(s) prior to use.
At such time as the ancillary equipment has met the requirements outlined in this assessment, the engineer will
issue a certification letter documenting the tests and inspections conducted pursuant to 40 CFR 270.11(d). The
referenced certification will be made a permanent part of this assessment by inclusion in Appendix G - Certification
Letters.
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A N A MERICAN NATIONAL STANDARD
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ASME GODE FOR PRESSURE PIPING, B31

@ ASME B31.3-1986 Edition



Date of Issuance: March 28, 1996

The 1996 Edition of this Code is being issued with an automatic update
service that includes Addenda, Interpretations, and Cases. The next Edition
is scheduled for publication in 1999.

The use of Addenda allows revisions made in response to public review

comments or committee actions to be published on a regular basis; revi- -

sions published in Addenda will become effective 6 months after the Date
of Issuance of the Addenda.

ASME issues written replies to inquiries concerning interpretations of
technical aspects of the Code. The Interpretations are not part of the Code
or the Addenda and are published in a separate supplement.

Periodically certain actions of the ASME B3 1 Committee will be published
as Cases. While these Cases do not constitute formal revisions of the Code,
they may be used in specifications, or otherwise, as representing consid-
ered opinions of the Committee. The Cases are not part of the Code or the
Addenda and are published in a separate supplement.

In this Edition of the Code, S| metric units are given first, with U.S. custom-
ary units in parentheses. Appendices H and X, the tables in Appendices A
and K, and Tables C-1, C-3, and C-6 in Appendix C are exceptions. Values
in metric units are to be regarded as the standard, unless otherwise agreed
between the contracting parties. Instructions are given, in those tables that
have not been converted, for converting tabular data in U.S. units to appro-
priate S| units.

This code or standard was developed under procedures accredited as meeting the criteria
for American National Standards. The Consensus Committee that approved the code or stan-
dard was balanced to assure that individuals from competent and concerned interests have
had an opportunity to participate. The proposed code or standard was made available for
public review and comment which provides an epportunity for additional public input from
industry, academia, regulatory agencies, and the public-at-large.

ASME does not “approve,” "rate,” or "endorse™ any item, construction, proprietary device,
or activity.

ASME does not take any position with respect to the validity of any patent rights asserted
in connection with any items mentioned in this document, and does not undertake to insure
anyone utilizing a standard against liability for infringement of any applicable Letters Patent,
nor assume any such liability. Users of a code or standard are expressly advised that determina-
tion of the validity of any such patent rights, and the risk of infringement of such rights, is
entirely their own responsibility.

Participation by federal agency representative(s) or person(s) affiliated with industry is not
to be interpreted as government or industry endorsement of this code or standard.

ASME accepts responsibility far only those interpretations issued in accordance with govern-
ing ASME procedures and policies which preclude the issuance of interpretations by individual
volunteers.

No part of this document may be reproduced in any form,
in an electronic retrieval system or otherwise,
without the prior written permission of the publisher,

Copyright ® 1996 by
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS
All Rights Reserved
Printed in U.S.A.
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AN AMERICAN NATIONAL STANDARD

ASME B31.3a-1996

ADDENDA
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ASME B31.3-1996 EDITION
PROCESS PIPING

THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS

United Engineering Center ° 345 East 47th Street ] New York, NY 10017



Date of Issuance: October 1, 1996
Mandatory Date: April 1, 1997

This Addenda was approved by The American National Standards Institute
and designared ASME B31.3a-1996 on February 5, 1996

ASME is the registered trademark of The American Saciety of Mechanical Engineers.

This code or standard was developed under procedures accredited as meeting the criteria for
American National Standards. The Consensus Committee that approved the code or standard
was balanced to assure that individuals from competent and concerned interasts have had an
oppoXunity 10 participate. The proposed code or standard was made available for pubiic review
and commment which provides an opportunity for additional public input from industry, academia,
regulatory agencies, and the public-at-large.

ASME does not “approve,” “rate,” or “endorse” any item, construction, proprietary device,
or activity.

ASME does not take any position with respect to the validity of any patent rights asserted in
connection with any items mentioned in this document, and does not undertake to insure anyone
utilizing a standard against liability for infringement of any applicable Letters Patent, nor assume
any such liability. Users of a code or standard are expressly advised that determination of the
validity of any such patent rights, and the risk of infringement of such rights, is entirely thair
own responsibility.

Participation by federal agency representative(s) or person(s) affiliated with industry is not to
be interpreted as government or industry endorsement of this code or standard.

ASME accepts responsibility for only those interpretations issued in accordance with governing
ASME procedures and policies which preclude the issuance of interpretations by individual
volunteers.

No part of this document may be reproduced in any form,
in an electronic retrieval system or otherwise,
without the prior written permission of the publisher,

Copyright @ 1996 by
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS
All Rights Reserved
Printed in U.S.A,
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FOREWORD

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

Initial publication in 1935 was as the American Ten-
tative Standard Code for Pressure Piping. Revisions
from 1942 through 1955 were published as American
Standard Code for Pressure Piping, ASA B31.1. It was
then decided to publish as separate documents the vari-
ous industry Sections, beginning with ASA B31.8-
1955, Gas Transmission and Distribution Piping Sys-
tems. The first Petroleum Refinery Piping Code Section
was designated ASA B31.3-1959. ASA B31.3 revisions
were published in 1962 and 1966.

In 1967-1969, the American Standards Association
became first the United States of America Standards
Institute, then the American National Standards Insti-
tute. The Sectional Commitiee became American Na-
tional Standards Committee B31 and the Code was
renamed the American National Standard Code for
Pressure Piping. The next B31.3 revision was desig-
nated ANSI B31.3-1973. Addenda were published
through 1975.

A draft Code Section for Chemical Plant Piping,
prepared by Section Committee B31.6, was ready for
approval in 1974, It was decided, rather than have two
closely related Code Sections, to merge the Section
Committees and develop a joint Code Section, titled
Chemical Plant and Petroleum Refinery Piping. The
first edition was published as ANSI B31.3-1976.

In this Code, responsibility for piping design was
conceptually integrated with that for the overall pro-
cessing facility, with safeguarding recognized as an ef-
fective safety measure. Three categories of Fluid Ser-
vice were identified, with a separate Chapter for
Category M Fluid Service. Coverage for nonmetallic
piping was introduced. New concepts were better de-
fined in five Addenda, the last of which added Appen-
dix M, a graphic aid to selection of the proper Fluid
Service category.

jii

The Standards Committee was reorganized in 1978
as a Committee operating under ASME procedures
with ANSI accreditation. It is now the ASME Code for
Pressure Piping, B3] Committee. Section committee
structure remains essentially unchanged.

The second edition of Chemical Plant and Petroleum
Refinery Piping was compiled from the 1976 Edition
and its five Addenda, with nonmetal requirements
editorially relocated to a separate Chapter. Its new
designation was ANSI/ASME B31.3-1980.

Section Committee B31.10 had a draft Code for
Cryogenic Piping ready for approval in 1981, Again, it
was decided to merge the two Section Committees and
develop a more inclusive Code with the same title. The
work of consolidation was partially completed in the
ANSI/ASME B31.3-1984 Edition.

Significant changes were made in Addenda to the
1984 Edition: integration of cryogenic requirements
was completed; a new stand-alone Chapter on high-
pressure piping was added; and coverage of fabrication,
inspection, testing, and allowable stresses was reorga-
nized. The new Edition was redesignated as ASME/
ANSI B31.3-1987 Edition.

Addenda to subsequent Editions, published at three-
year intervals, have been primarily to keep the Code
up-to-date. New Appendices have been added, how-
ever, on requirements for bellows expansion joints, esti-
mating service life, submittal of Inquiries, and alumi-
num flanges in the 1990 and 1993 Editions, all
designated as ASME B31.3.

In a program to clarify the application of all Sec-
tions of the Code for Pressure Piping, changes are
being made in the Introduction and Scope state-
ments of B31.3, and its title is changed to Process
Piping.

Under direction of ASME Codes and Standards
management, metric units of measurement are being
emphasized. With certain exceptions, SI metric units
are listed first in this 1996 Edition and are designated
as the standard. Instructions for conversion are given
where metric data are not available. U.5. customary
units also are given. By agreement, either system may
be used.
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ASME B31.3-1996 Edition
Summary of Changes

Editorial revisions and Errata that were approved after the issuance of Addenda ¢ to the 1993 Edition have been
incorporated into the pages of the 1996 Edition. Alsa, S| metric units have been emphasized (see copyright page
and Foreword). The following Summary of Changes lists the major changes.

Page

i

i
XXX, XXX
16

27

34

35, 36
38

41

50

54
59
68, 69
69
70
75

76-78

80

96
108

109

111
113
126

Llocation

Title
Foreword
Introduction
Table 302.3.3C
304.4.2(b)
311.2.4(b)1}
317.2
319.3.2
319.6

Table 323.3.4

Table 326.1
Fig. 328.3.2
Table 331.1.1
331.2.6
33240
341.5.1(a)
341.5.1(b)
Table 341.3.2

34403

Table A323.4.3
M305.2
M306.1
M306.2
M306.3
M308.2

M309

M323.2
MA300

K317.2

Change

Revised

Revised

Revised

Note (1) editorially revised

Last line corrected by Errata

Corrected by Errata

Subparagraphs (a) and (b} switched by Errata
Last sentence corrected by Errata

Fourth line corrected by Errata

Third line of left hand column heading corrected by
Errata

Asterisk (*} added by Errata \o ASME B16.47

Note {1) corrected by Errata

Note (3} editorially revised

Last three lines corrected by Errata

Corrected by Errata

Revised

Revised

(1) Table 341.3.2A redesignated as Table 341.3.2
{2) Second and eighth vertical column heads revised

Under spot examination, third line corrected by Er-
rata

Note {2) corrected by Errata
Revised

Revised

Revised

Revised

Introductory paragraph revised
Revised

Third line corrected by Errata
Title corrected by Errata
Corrected by Errata



Page
128
131
134
138

149
153

162, 163
170, 171

184, 185

188, 189

194, 195

196, 197

198, 199

226
232-235

236-239

242, 243

ASME B31.3-1996 Edition
Summary of Changes {Cont'd)

tocation
K323.1.6(c)
Fig. K323.3.3
K328.5.4

Table K341.3.2

Notes for Appendix A Tables
Table A-1

Table A-1

Table A-1

Table A-1

Table A-1

Table A-1

Table A-1

Table A-1

Specification Index for Appendix B

Table C-1

Table C-3

Table C-6

Change

Last line corrected by Errata

Art for notch corrected by Errata
Third line corrected by Errata

(1) Table K341.3.2A redesignated as Table K341.3.2
{2) Note (5) corrected by Errata

Note (9) revised and Note (9a) added

Under Iron, Castings, Note {9) deleted from all four -

bracketed pairs of A 48 and A 278, from A 48
Grades 45, 50, 55, and 60, from A 278 Grades 50
and 60, and from A 571

Under Castings, Note (9) deleted from first occurrence
of A 216

Under Low and Intermediate Alloy Steel, Forgings and
Fittings, Note (9) deleted from A 182 Grade F7

Under Stainless Steel, Castings, Note (9) deleted from
fitth and ninth occurrences of A 351 and from
A 217

Under Copper and Copper Alloy:

(1) Under Forgings, Note (9) deleted from afl entries

(2} Under Castings, Note (9) deleted from all entries
except B 62, B 61, seventh occurrence of B 584,
and first occurrence of B 148

Under Nickel and Nickel Alloy, Forgings and Fittings,
Note (9a) added to B 160
Under Nickel and Nicke! Alloy, Forgings and Fittings:

{1) UNS Nos. revised for fifth and sixth occurrences of
B 366

(2) Note (9) added to third occurrence of B 564 and
to B 462

{3) Note (9) editorsially deleted from eighth occurrence
of B 366

Under Nickel and Nicke! Alloy, Rod and Bar, Note
{9a) added to B 446

D 1527 and D 2282 deleted by Errata

(1} Sixth Materia! columns heads corrected by Errata
on left hand pages

{2) Sixth and seventh Material columns heads cor-
rected by Errata on right hand pages

{1) Sixth Material columns heads carrected by Errata
on left hand pages

{(2) Sixth and seventh Material columns heads cor-
rected by Errata on right hand pages

Under Material, Nickel and Nickel Alloys corrected
by Errata

)




Lo ASME B31.3-1996 Edition
Summary of Changes (Cont'd)

Page Location Change

247-250 Table D300 (1) Table D-1 redesignated by Errata as Table D300
{2) In Note (1), T redesignated by Errata as T
{3) In Note {4), 7. redesignated by Errata as 7,
{4) In Note (7), final sentence added by Errata
252, 253 Appendix E (1) Under ASTM Specifications, B 338-94 added by
Errata
{2) Under ASCE Standard, 7-88 revised

ty (3} Under ASME Codes, ASME Boiler and Pressure
T Vessel Code revised .

(4) Under ASME Standards, asterisk (*} added by Er-
rata to B16.47-1990

{5) AWS Standards revised
{6) Under AWWA Standards, C150 ravised
{7) Under EJMA Publication, E{MA Standards revised
265-269 Appendix H {1) H300 heading added by Errata

(2) Example H-1 through Example H-5 redesignated
by Errata as H301 Example 1 through H303 Exam-

ple 5

(3) Fig. H304.3.3 redesignated by Errata as Fig. H301
A 272 Appendix | Under Reference:

1 (1) Under Table/Fig./App., App. A deleted from

' first £
{2) Under Paragraph, X302.2.3 added to second £

and to £,
278 Appendix | (1) Definition of 7. corrected by Errata

(2} Under Reference, Table/Fig./App., K341.3.2
added by Errata to 7,

284, 285 Table K-1 Under Carbaon Steel, Pipes and Tubes, stress line cor-
rected by Errata for APT SL Type or Grade X60

302 Fig. M300 Fig. M-1 redesignated by Errata as Fig. M300

305-309 Appendix X {1} Paragraph X1 through X3.2.3 redesignated by Er-

rata as X300 through X302.2.3
(2} Fig. X3.1.3 redesignated by Errata as Fig. X302.1.3

{3) On ordinate of Fig. X302.1.3, psi units added by
Errata

{4) Third line of X302.1.3(c) corrected by Errata

3 Appendix Z (1) Paragraphs Z1 through Z3 redesignated by Errata
as Z300 through Z302

{2) New final paragraph added to Z300
313-327 Index Updated
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ASME B31.3a-1996
Summary of Changes

Revisions, additions, deletions, and errata to ASME B31.3-1996 Edition are published in loose-
leaf, replacement-page format. The affected material is incorporated directly into the page on
which it does, or should, appear; any excess material appears on a point page, or if space
permits, on the following page.

This Addenda, ASME B31.3a-1996, is the first to be issued to ASME B31.3-1996 Edition. A
margin designator, either an (a) or a bullet (o), is used to identify the affected material and
corresponds to the items listed in the Summary of Changes pages. The margin designators will
remain on the pages until the 1999 Edition of B31.3 is published.

Page Location Change
xiii, xv Contents Updated to reflect Addenda (a}
1 300(a) Revised
2-4 3001 introductory sentence added
300.1.14a) Revised
300.1.1(b) (1) Subparagraph (6} added
{2) Final text line deleted
300.1.1(c) Revised
300.3.2 Revised
300.1.3(¢c) Revised
300.1.3(e} Deleted in its entirety
300.1.3(0 Deleted in its emtirety
300.1.3(g) Deleted in its entirety
Footnote 1 Revised
Fig. 300.1.1 Revised
300.2 branch connection fitting added
14 302.2.4(d) Revised
n, 22 304.3.11aM1) Revised
304.3.1{a)(2) Revised
304.3.2(a) Revised
304.3.20c) Revised
304.3.3(a) Tp revised
304.3.3(b) Revised
32 308.2.4 Revised
37, 374 319.2.2(b}4} Added
39 319.4.Ma} Revised

43, 44 322.6.1 Revised in its entirety

(e}



Page

46
48

54
55

57
61

68, 69

82

121, 122
124

13

134
139, 140

146

148

T 149-151

153-207

154, 155

ASME B31.3a-1996 Edition
Summary of Changes (Cont’d)

Location

Table 323.2.2
Fig. 323.2.2

Table 326.1
Table 326.1

328.2.1(0
328.5.4(d)
Table 330.1.1

Table 331.1.1

345.1
K304.3.1
K306.1.2(c)
K328.2.1(h)
K328.5.4
K344.6.2(a)
K344.8.1(b)

Specification Index
for Appendix A

Specification Index
for Appendix A

Notes for
Appendix A Tables

Table A-1

Table A-1

{d}

Change

A-3(b) revised

(1) Order of U.S. customary units and 5l
metric units reversed by Errata in
Notes (1), {4), and (5)

(2) Note (4) revised

AP! 605 deleted

(1) ANSI B16.20 redesignated as ASME
B16.20 and revised

(2) API 601 deleted

Revised
Revised

(1) First column heading revised

{2} Under first column heading:
{a) 5 redesignated as 5A, 5B, 5C
{b) 10E redesignated as 101

{3} 10A deleted
(4) Notes (1} and (2) revised
(1) First column heading revised

(2) Under first column heading:
{a) 5 redesignated as 5A, 5B, 5C
(b} 10E redesignated as 10t

(3) 10A deleted

{4) Notes (1) and (2} revised
First paragraph revised
Revised

Revised

Added

First paragraph revised
Revised

Revised

(1) Page number 174 deleted from A 430
{2) A 479 and A 487 added
B 491 added

(1} General Note (a) revised
(2) Notes (5) and (51) revised

P-No. column heading revised to read
P-No. or 5-No. on p. 153, on even-
numbered pages from pp. 154 through
202, and on pp. 203 through 207

Under P-No. or 5-No., all three API 5L
and both A 139 revised



Page

156, 157

158, 159

160, 161

164, 165

166, 167

168, 169

170, 171

172,173

174, 175

176, 177

ASME B31.3a-1996 Edition
Summary of Changes (Cont’d}

Location

Table A-1

Table A-1

Table A-1

Table A-1

Table A-1

Table A-1

Table A-1

Table A-1

Table A-1

Table A-1

{e)

Change

{1) Under P-No. or 5-No., all eight A
381, ail five AP1 5L, and all three A
139 revised

(2) Note {51} deleted from A 381 Y35,
Y42, Y48, Y46, Y50, and in two
places Y52; APl 5L X42, X46, and
X52

Under Carbon Steel:

(1) Under Pipes and Tubes, P-No. or
S-No. revised for API 5L and all three
A3Bi

{(2) Under Pipes (Structural Grada), P-No.
or S-No. revised for first, second,
third, and fiith bracketed groups of A
134 and A 211

Under Carbon Steel, Plates and Sheets
{Structural), P-No. or 5-No. revised for
all six A 570

P-No. or 5-No. revised for all entries now
designated 5A or 5B

P-No. or §-Na. revised for all entries now
designated 5A, 5B, or 11A

P-No. or 5-No. revised for all entries now
designated 5A or 58

P-No. or S-No. revised for all entries now
designated 11A, 5A, or 5B

P-No. or 5-No. revised for all entries now
designated 11A, 5A, or 58

(1) P-No. or 5-No. revised for A 268
TP409 and A 451 CPFI1OMC

{2) A 430 FP347 deleted

(1) For bracketed group beginning with A

312 TP347:

{a) Note (28) deleted from all Spec.
Nos.

(b) Stress line revised from B0C'F to
1000°F

(2) A 451 CHP10 or CHP20 redesig-
nated as A451 CPH10 or CPH20

{3) A 430 FP347 added

{4) Stress values at 400°F, 600°F, and
650°F revised for A 430 FP347H

(5) A 376 TP347H:

(a) Placed as first spec. no. of new
bracketed group with A 312
TP347 and A 409 TP348 [both
referencing Note (28)] as second
through final spec. nos.



ASME B31.3a-1996 Edition
Summary of Changes (Cont’d)
Page Location Change
(b) Stress value at 600°F changed
from italic to bold typeface and
stress value at 800°F revised
(6) Stress values at BOO'F revised for

bracketed group consisting of A 312
TP347H and TP348H

178, 179 Table A-1 (1) Under Stainless Steel, Pipes and
Tubes:
(a) For A 268 TP446, P-No. or 5-No.
revised

{b) A 451 CPE20N added

(2) Under Stainless Steel, Plates and
Sheets, P-No. or S-No. revised for A
167 304L, 316L, 301, 302, and 3028

180, 181 Table A-1 (1) P-No. or 5-No. revised for A 167 310
in two places, 3108, first 321, 308,
309, 3095, first 347, first 348, 317,
and 304

{2} For first brackeled group of Grades
347 and 348 of A 167 and A 240,
Note (28) deleted and stress values
from 800°F to 1000°F revised

(3) Second bracketed group of Grades

347 and 348 of A 167 and A 240
added including Note (28)

182, 183 Table A-1 (1) Specified Min, Tensile Strength re-
vised for A 403 WP304L and
WP316L

(2) For bracketed group beginning with A
182 F347, Note (28) deleted and
stress value revised from 800'F
through 1050°F

(3} A 403 WP347H:

(a} Placed as first Spec. No. of new
bracketed group with A 182 F347
and A 403 WP348 [both referenc-
ing Note (28)] as second and final
Spec. Nos.

{b) Stress value at 600°F revised from
italic to bold typeface and stress
value at BOO'F revised

{4) For bracketed group containing A 182
F347H and F348H, stress value at
BOO°F revised

184, 185 Table A-1 (1) Under Stainless Steel, Forgings and
Fittings, P-No. or $-No., revised for A
182 Fea Cl. 2, Cl. 3, and Cl. 4 and A
182 Feb

(2) Under Stainless Steel, new product
form Bar added with A 479 304

§)

S
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186, 187

188, 189

192, 193

194, 195

196, 197

198, 199

203

ASME B31.3a-1996 Edition
Summary of Changes (Cont'd)

Location

Table A-1

Table A-1

Table A-1

Table A-2

Table A-1

Table A-1

Table A-1

Table A-1

-

Change

(3) Under Stainless Steel, Castings:

{a) P-No. or S-No. revised for A 351
CN7M, HT30, CF10MC, CH10,
and HK40

(b) Stress line revised for A 351 CFBC

{c) A 351 CE20N and A 487 CABNM
Cl, A added

Under Copper and Copper Alloy, Pipes
and Tubes:
{1) P-No. or 5-No. revised for B 68, both
B 88, and B 280
{2) Note {14) deleted from first B 42
through B 43

Under Copper and Copper Alioy:
{1) Under Forgings, P-No. or 5-No. re-
vised for first, second, fifth, and sixth
B 283
{2) Under Castings, P-No. or 5-No. re-
vised for all five B 148
Under Nickel and Nickel Alloy, Pipes and
Tubes, P-No. or 5-No. revised for B
619 NO6002 and N10001

Under Nickel and Nickel Alioy, Plates
and Sheets:

(1} Class and stress line revised for B 443
NO06625

{2) B 575 N06022 added

{1} P-No. or 5-No. revised for B 366 both
N02200, NO6600, and NO6022; B
164 first ND4400

{2) UNS No. on p. 197 corrected by Er-
rata for sixth B 366

{3) B 366 ND6022 and B 564 N06625
added

Under Nickel and Nickel Alloy:

(1) Under Rod and Bar, B 446 NOG625
revised

{(2) Under Castings, Notes revised for A
494 CW-12MW and CW-6M

(1} P-No. or S5-No. revised for 8 345
1060, both 3003, and 5083 and B
210 5083

{2} B 491 3003 added

Under Aluminum and Aluminum Alloy,

Seamless Pipes and Tubes, P-No. or
S-No. revised for all B 343



Page
205

206
207

208
2n
251-253

255

258, 259

273-275

279
282

283

284-295

284, 285

286, 287

ASME B31.32-1996 Edition
Summary of Changes (Cont'd)

Location

Table A-1

Table A-1

Table A-1

Table A-1A
Table A-18
Appendix E

Appendix E
F307(a)

F307(b)
F322.6la
Appendix ]
Appendix ]
Specification Index
for Appendix K
Notes for
Appendix A Tables

Table K-1

Table K-1

Table K-1

{h}

Change

P-No. or 5-No. revised for B 209 all four
5050

Under Aluminum Alioy, Forgings and Fit-
tings, P-No. or 5-No. revised for B 361
WP1060

Under Aluminum Alloy, Forgings and Fit-
tings, P-No. or 5-No. revised for all
grades

Under Stainless Steel, A 487 added
Under Stainless Steel, A 487 added

Entries indicated by bullets (s} revised,
added, or deleted

ASME Order Department phone number
and ASTM revised

First paragraph redesignated as subpara-
graph {a}

Added
Revised

Under Reference, Paragraph, Appendix
X entries corrected by Errata for X,
N,, Ps, PT: and Rmin

Under Reference, Paragraph, Appendix
X entry corrected by Errata

A 508 added

{1) General Notes (a) and {b) and Notes
(7} and (10) revised

(2} Notes {19) and {20) added

On even-numbered pages, P-No. column
heading revised to read P-No. or 5-No.

(1) Under Carbon Steel, Pipes and Tubes:
(a} P-No. or 5-No. revised for all AP
18
{b) Note (10) deleted from APl 5L
X42, X46, and X52

(2) Under Low and Intermediate Alloy
Steel, Pipes and Tubes, P-No. or
S-No. revised for A 335 P5 and P22

Under Low and Intermediate Alloy Steel:

{1) Under Pipes and Tubes, P-No. or
5-No. revised for Type or Grade 8 of
A 333 and A 334

{2) Under Forgings and Fittings:
{a) P-No. or S-No. revised for A 182
FS and F22 and A 420 WPLS
(b} A 508 C. 4a added

-
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: ASME B31.3a-1996 Edition
H Summary of Changes (Cont’d)
)
Page Location Change
288, 289 Table K-1 Under Stainless Steel, Forgings and Fit-
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INTRODUCTION

The ASME B31 Code for Pressure Piping consists of
a number of individually published Sections, each an
American National Standard, under the direction of
ASME Committee B31, Code for Pressure Piping.

Rules for each Section reflect the kinds of piping
installations considered during its development, as fol-
lows:

B31.1 Power Piping: piping typically found in elec-
tric power generating stations, in industrial and institu-
tional plants, geothermal heating systems, and central
and district heating and cooling systems;

B31.3 Process Piping: piping typically found in pe-
troleum refineries, chemical, pharmaceutical, textile,
paper, semiconductor, and cryogenic plants, and re-
lated processing plants and terminals;

B31.4 Pipeline Transportation Systems for Liquid
Hydrocarbons and Other Liquids: piping transporting
products which are predominately liquid between
plants and terminals and within terminals, pumping,
regulating, and metering stations;

B31.5 Refrigeration Piping: piping for refrigerants
and secondary coolants;

B31.8 Gas Transportation and Distribution Piping
Systems: piping transporting products which are
predominately gas between sources and terminals, in-
cluding compressor, regulating, and metering stations;
gas gathering pipelines;

B31.9 Building Services Piping: piping typically
found in industrial, institutional, commercial, and pub-
lic buildings, and in multi-unit residences, which does
not require the range of sizes, pressures, and tempera-
tures covered in B3L.1;

B31.11 Shurry Transportation Piping Systems: pip-
ing transporting aqueous slurries between plants and
terminals and within terminals, pumping, and regulat-
ing stations.

This is the B31.3 Process Piping Code Section. Here-
after, in this Introduction and in the text of this Code
Section B31.3, where the word Code is used without
specific identification, it means this Code Section.
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It is the owner's responsibility to select the Code
Section which most nearly applies to'a proposed piping
installation. Factors to be considered by the owner in-
clude: limitations of the Code Section; jurisdictional
requirements; and the applicability of other codes and
standards. All applicable requirements of the selected
Code Section shall be met. For some installations, more
than one Code Section may apply to different parts of
the installation. The owner is also responsible for im-
posing requirements supplementary to those of the
Code if necessary to assure safe piping for the proposed
installation. ;

Certain piping within a facility may be subject to
other codes and standards, including but not limited
to:

ANSI Z223.1 National Fuel Gas Code: piping for
fuel gas from the point of delivery to the connection of
each fuel utilization device;

NFPA Fire Protection Standards: fire protection
systems using water, carbon dioxide, halon, foam, dry
chemical, and wet chemicals;

NFPA 99 Health Care Facilities: medical and labo-
ratory gas systems;

Building and plumbing codes, as applicable, {or pota-
ble hot and cold water, and for sewer and drain sys-
tems.

The Code sets forth engineering requirements
deemed necessary for safe design and construction of
pressure piping. While safety is the basic consideration,
this factor alone will not necessarily govern the final
specifications for any piping installation. The designer
is cautioned that the Code is not a design handbook; it
does not do away with the need for the designer or for
competent engineering judgment.

To the greatest possible extent, Code requirements
for design are stated in terms of basic design principles
and formulas. These are supplemented, as necessary,
with specific requirements to assure uniform applica-
tion of principles and to guide selection and application
of piping elements. The Code prohibits designs and



practices known to be unsafe and contains warnings
where caution, but not prohibition, is warranted.

This Code Section includes:

(1) references to acceptable material specifications
and component standards, including dimensional re-
quirements and pressure-temperature ratings;

(2) requirements for design of components and
assemnblies, including piping supports;

{3) requirements and data for evaluation and limi-
tation of stresses, reactions, and movements associated
with pressure, temperature changes, and other forces;

(4) guidance and limitations on the selection and
application of materials, components, and joining
methods;

{5) requirements for the fabrication, assembly,
and erection of piping; and

(6) requirements for examination, inspection, and
testing of piping.

ASME Committee B31 is organized and operates
under procedures of The American Society of Mechan-
ical Engineers which have been accredited by the
American National Standards Institute. The Commit-
tee is a continuing one, and keeps all Code Sections
current with new developments in materials, construc-
tion, and industrial practice. Addenda are issued peri-
odically. New editions are published at intervals of 3
years to 5 years.

Code users will note that clauses in the Code are not
necessarily numbered consecutively. Such discontinui-
ties result from following a common outline, insofar as
practical, for all Code Sections. In this way, corre-
sponding material is correspondingly numbered in
most Code Sections, thus facilitating reference by those
who have occasion to use more than one Section.

It is intended that this Edition of Code Section B31.3
and any subsequent Addenda not be retroactive. Unless
agreement is specifically made between contracting
parties to use another issue, or the regulatory body
having jurisdiction imposes the use of another issue, the
latest Edition and Addenda issued at least 6 months
prior to the original contract date for the first phase of
activity covering a piping installation shall be the gov-
erning document for all design, materials, fabrication,
erection, examination, and testing for the piping until
the completion of the work and initial operation.
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Users of this Code are cautioned against making use
of Code revisions without assurance that they are ac-
ceptable to the proper authorities in the jurisdiction
where the piping is to be installed.

The B31 Committee has established an orderly pro-
cedure to consider requests for interpretation and revi-
sion of Code requirements. To receive consideration,
such request must be in writing and must give full
particulars in accordance with Appendix Z.

The approved reply to an inquiry will be sent directly
to the inquirer. In addition, the question and reply will
be published as part of an Interpretation supplement
issued to the applicable Code Section.

A Case is the prescribed form of reply when study
indicates that the Code wording needs clarification, or
when the reply modifies existing requirements of the
Code or grants permission {0 use new materials or
alternative constructions. Proposed Cases are pub-
lished in Mechanical Engineering for public review. In
addition, the Case will be published as part of a Case
supplement issued to the applicable Code Section.

A Case is normally issued for a limited period. If at
the end of that period it has been incorporated in the
Code, or if no further use of its provisions is antici-
pated, it will be allowed to expire. Otherwise, it will be
renewed for a limited period.

A request for revision of the Code will be placed on
the Committee’s agenda. Further information or active
participation on the part of the proponent may be re-
guested during consideration of a proposed revision.
Approved revisions are published in Addenda to the
Code.

Materials ordinarily are listed in the Stress Tables
only when sufficient usage in piping within the scope of
the Code has been shown. Requests for listing shall
include evidence of satisfactory usage and specific data
to permit establishment of allowable stresses, maxi-
mum and minimum temperature limits, and other re-
strictions. Additional criteria can be found in the guide-
lines for addition of new materials in the ASME Boiler
and Pressure Vessel Code, Section 11 and Section VIII,
Division 1, Appendix B. (To develop usage and gain
experience, unlisted materials may be used in accord-
ance with para. 323.1.2.)
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ASME B31.3-1996 Edition

i1

CHAPTER 1
SCOPE AND DEFINITIONS

300 GENERAL STATEMENTS

(a) Identification. This Process Piping Code is a Sec-
tion of the American Society of Mechanical Engineers
Code for Pressure Piping, ASME B31, an American
National Standard. It is published as a separate docu-
ment for convenience of Code users.

(b) Responsibilities

(1) Owner. The owner of a piping installation shall
have overall responsibility for compliance with this
Code, and for establishing the requirements for design,
construction, examination, inspection, and testing
which will govern the entire fluid handling or process
installation of which the piping is a part. The owner is
also responsible for designating piping in certain fiuid
services. [See paras. 300(d)(4) and (5) and 300(e).]

{2) Designer. The designer is responsible to the
owner for assurance that the engineering design of pip-
ing complies with the requirements of this Code and
with any additional requirements established by the
owner.

(3) Manufacturer, Fabricator, and Erector. The
manufacturer, fabricator, and erector of piping are re-
sponsible for providing materials, components, and
workmanship in compliance with the requirements of
this Code and of the engineering design.

(4) Owner's Inspector. The owner’s Inspector (see
para. 340) is responsible to the owner for ensuring that
the requirements of this Code for inspection, examina-
tion, and testing are met.

(c) Intent of the Code

(1)1t is the intent of this Code to set forth engi-
neering requirements deemed necessary for safe design
and construction of piping installations.

(2) This Code is not intended to apply to the oper-
ation, examination, inspection, testing, maintenance, or
repair of piping that has been placed in service. The
provisions of this Code may optionally be applied for

those purposes, although other considerations may also
be necessary.

{3) Engineering requirements of this Code, while
considered necessary and adequate for safe design, gen-
erally employ a simplified approach to the subject. A
designer capable of applying a more rigorous analysis
shall have the latitude to do so, but must be able to
demonstrate the validity of that approach.

(4) Piping elements should, insofar as practicable,
conform to the specifications and standards listed in
this Code. Piping elements neither specifically ap-
proved nor specifically prohibited by this Code may be
used provided they are qualified for use as set forth in
applicable Chapters of this Code.

(5) The engineering design shall specify any
unusual requirements for a particular service. Where
service requirements necessitate measures beyond
those required by this Code, such measures shall be
specified by the engineering design. Where so specified,
the Code requires that they be accomplished.

(6) Compatibility of materials with the service
and hazards from instability of contained fluids are not
within the scope of this Code. See para. F323.

(d) Determining Code Requirements

(1) Code requirements for design and construction
include fluid service requirements, which affect selec-
tion and application of materials, components, and
joints, Fluid service requirements include prohibitions,
limitations, and conditions, such as temperature limits
or a requirement for safeguarding (see para. 300.2 and
Appendix G). Code requirements for a piping system
are the most restrictive of those which apply to any of
its elements.

(2) For metallic piping not in Category M or high
pressure fluid service, Code requirements are found in
Chapters I through VI (the base Code), and fluid ser-
vice requirements are found in:

(i) Chapter I1I for materials;
(ii) Chapter II, Part 3, for components;
(iii) Chapter 11, Part 4, for joints.
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(3) For nonmetallic piping and piping lined with
nonmetals, all requirements are found in Chapter VIL
(Paragraph designations begin with “A.")

(4) For piping in a fluid service designated by the
owner as Category M (see para. 300.2 and Appendix
M), all requirements are found in Chapter VIII. (Para-
graph designations begin with “M.")

¢5) For piping in a fluid service designated by the
owner as Category D (see para. 300.2 and Appendix
M), piping elements restricted to Category D Fluid
Service in Chaplers I through VII, as well as elements
suitable for other fluid services, may be used.

(6) Metallic piping elements suitable for Normal
Fluid Service in Chapters I through VI may also be
used under severe cyclic conditions unless a specific
requirement for severe cyclic conditions is stated.

(e) High Pressure Piping. Chapter IX provides alter-
native rules for design and construction of piping desip-
nated by the owner as being in High Pressure Fluid
Service.

(1) These rules apply only when specified by the
owner, and only as a whole, not in part.

(2} Chapter 1X rules do not provide for Category
M Fluid Service. See para. K300.1.4.

(3) Paragraph designations begin with “K.”

(/) Appendices. Appendices of this Code contain
Code requirements, supplementary guidance, or other
information. See para. 300.4 for a description of the
status of each Appendix.

300.1 Scope

Rules for the Process Piping Code Section B31.3'
have been developed considering piping typically found
in petroleum refineries; chemical, pharmaceutical, tex-
tile, paper, semiconductor, and cryogenic plants; and
related processing plants and terminals.

300.1.1 Content and Coverage
(e) This Code prescribes requirements for materials
and compuonents, design, fabrication, assembly, erec-
tion, examination, inspection, and testing of piping.
(b) This Code applies to piping for all fluids, includ-
ing:
(1) raw, intermediate, and finished chemicals;
(2) petroleum products;
(3) gas, steam, air, and water;
(4) fluidized solids;

1B31 references here and elsewhere in this Code are to the ASME B3l
Code for Pressure Piping and its various Sections, which are identi-
ficd and briefly described in the Introduction.

ASME B31,3-1996 Edition

(5) refrigerants; and

{6) cryogenic fluids.
(c) See Fig. 300.1.1 for a diagram illustrating the
application of B31.3 piping at equipment connections.

300.1.2 Packaged Equipment Piping. Also included
within the scope of this Code is piping which intercon-
nects pieces or stages within a packaged equipment
assembly.

300.1.3 Exclusions. This Code excludes the follow-
ing:

(a) piping systems designed for internal gage pres-
sures at or above zero but less than 105 kPa (15 psi),
provided the fluid handled is nonflammable, nontoxic,
and not damaging to human tissue as defined in 300.2,
and its design temperature is from —29°C (=20°F)
through 186°C (366°F);

(b} power boilers in accordance with BPV Code® Sec-
tion I and boiler external piping which is required to
conform to B3l.1;

(c) tubes, tube headers, crossovers, and manifolds of
fired heaters, which are internal to the heater enclosure;
and

(d) pressure vessels, heat exchangers, pumps, com-
pressors, and other fluid handling or processing equip-
ment, including internal piping and connections for
external piping.

300.2 Definitions

Some of the terms relating to piping are defined
below. For welding terms not shown here, defini-
tions in accordance with ANSI/AWS Standard A3.0
apply.
air-hardened steel — a steel that hardens during cool-
ing in air from a temperature above its transformation
range
anneal heat treatment — see “‘heat treatment”

arc cutting — a group of cutting processes wherein the
severing or removing of metals is effected by melting

1BPY Code references here and elsewhere in this Code are to the
ASME Boiler and Pressure Vessel Code and its various Sections as
follows:

Section 1, Power Boilers

Section 11, Materials, Part D

Section V, Nondestructive Examination

Section VIII, Pressure Vessels, Divisions 1 and 2

Section IX, Welding and Brazing Qualifications

(a)

{a)

(a)

{a)
{a)
{a)

b
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