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e Part D — Properties (Customary)
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- Subsection NE — Class MC Components
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¢ Division 1

e Division 2 — Alternative Rules
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Fiber-Reinforced Plastic Pressure Vessels

Rules/for Inservice Inspection of Nuclear Power Plant Components
¢’ Division 1 — Rules for Inspection and Testing of Components of Light-Water-Cooled Plants
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Plants
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INTERPRETATIONS

Interpretations are issued in real time in ASME’s Interpretations Database at http://go.asme.org/Interpretations. His-
torical BPVC interpretations may also be found in the Database.

CODE CASES

The Boiler and Pressure Vessel Code committees meet 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, rulesfor
materials or constructions not covered by existing Code rules. Those Cases that have been adopted will appear)in the
appropriate 2019 Code Cases book: “Boilers and Pressure Vessels” or “Nuclear Components.” Each Code Cases book
is updated with seven Supplements. Supplements will be sent or made available automatically to the purchasers of
the Code Cases books up to the publication of the 2021 Code. Code Case users can check the current status of any Code
Case at http://go.asme.org/BPVCCDatabase. Code Case users can also view an index of the complete-list of Boiler and
Pressure Vessel Code Cases and Nuclear Code Cases at http://go.asme.org/BPVCC.
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SUMMARY OF CHANGES

The 2019 Edition of the Code Cases includes Code Case actions published through Supplement 7 to the 2017 Edition.

Changes given below are identified on the pages by a margin note, (19), placed next to the affected area. Errata, if any,
are identified by a margin note, (E), placed next to the affected area.

The Record Numbers listed below are explained in more detail in “List of Changes in Record Number Order” following
this Summary of Changes.

Page Location Change (Record Number)
iv List of Sections Updated
Xi Notes to Numeric Index Revised
Xiii Numeric Index Updated
xvii Subject Index Updated
xxvii Index of Material Updated
Specifications Referred
to in Cases
1(1750-28) 1750-28 Revised (15-2588)
1(1855-2) 1855-2 Revised (18-429)
1(2130-4) 2130-4 Annulled (10-865)
1(2151-3) 2151-3 Revised:(18-1067)
1(2235-14) 2235-14 Revised (18-1248)
1(2309) 2309 Annulled (17-2107)
1 (2468-2) 2468-2 Revised (18-1068)
1(2473-2) 2473-2 Revised (17-3037)
1(2476) 2476 Annulled (17-2108)
1 (2496-4) 2496-4 Revised (18-1069)
1(2594-2) 2594-2 Revised (18-1070)
1(2602-1) 2602:1 Annulled (17-2112)
1 (2638) 2638 Annulled (17-2109)
1(2671-2) 2671-2 Revised (17-3042)
1(2674-1) 2674-1 Revised (18-1071)
1 (2681-1 2681-1 Revised (18-1072)
1 (2702-5) 2702-5 Revised (17-834)
12711-1) 2711-1 Revised (18-1073)
1(2727-1) 2727-1 Revised (18-1074)
1(2728-1) 2728-1 Revised (18-1075)
1(2737-2) 2737-2 Revised (18-1076)

1 (2740-1) 2740-1 Revised (18-1077)

vi
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Paca Location ChanaetRecord-Nibar)
T Tt 7

1(2748-2) 2748-2 Revised (18-1078)
1(2749-2) 2749-2 Revised (18-1079)
1(2777-1) 2777-1 Revised (17-1739)
1(2781-1) 2781-1 Revised (17-2273)
1(2807-1) 2807-1 Revised (18-490)
1(2815-1) 2815-1 Revised (18-1081)
1(2818) 2818 Annulled (17-2110)
1(2831-1) 2831-1 Revised (18-1082)
1 (2840-1) 2840-1 Revised (18-1083)
1(2842-1) 2842-1 Revised (18-1103)
1 (2890-1) 2890-1 Revised (17-2547)
1(2897-1) 2897-1 Revised (18-1205)
1(2924) 2924 Added (18-987)
1(2933) 2933 Added (17-2787)
1(2934) 2934 Added (17-2786)
1 (2935) 2935 Added (18-962)

1 (2936) 2936 Added (18%1344)
1(2937) 2937 Added [18-632)
1(2938) 2938 Added (17-3371)
1(2939) 2939 Added (17-2883)
1 (2940) 2940 Added (18-1959)
1(2941) 2941 Added (17-1778)
1(2942) 2942 Added (17-1481)
1(2943) 2943 Added (18-1536)
1(2944) 2944 Added (18-220)
1(2945) 2945 Added (18-795)
1(2947) 2947 Added (18-2436)
1 (2948) 2948 Added (18-2228)

tions of the 2019 Edition and will be annulled six months after publication.

vii


https://asmenormdoc.com/api2/?name=ASME BPVC.CC.BPV.I (ASME Code Cases BPV) 2019.pdf

LIST OF CHANGES IN RECORD NUMBER ORDER

Record Number

Change

10-322

10-865
15-1182

15-2588

17-834

17-982

17-1481

17-1739

17-1778

17-2107
17-2108
17-2109
17-2110

17-2112
17-2273

17-2547

17-2786

17-2787

17-2883

17-3037

17-3042
17-3371

18-220

Incorporated Case 2564-5 into Section VIII, Division 3, and will annul Case 2564-5 six months
after publication of the 2019 edition.

Annulled Case 2130.

Incorporated Case 2567 into Section VIII, Division 3 and will annul Case 2567 six months-after
publication of the 2019 edition.

Revised Case 1750-27, Table 1, for ASTM B365 and B708, changed “R04200, R04210;~R04251,
and R04261” to “R05200, R05400, R05255, and R05252.” In Table 1, removed Note{(2) from in
the Maximum Pressure Design Basis column for ASTM B365 and B708 and replaced with “no
limit;” for ASTM A576, deleted “max” from “20°F to 650°F” in the Permissible.Design Tempera-
ture column.

Revised Case 2702 to add ASTM B637, change solution annealing time, apply new welding WPS
and WPQ, exempt PWHT to join non-load bearing fins and re-write‘paragraph on marking and
the MDR.

Incorporated Case 1518-5 into UW-50 and will annul Case 151825 six months after publication
of the 2019 edition.

Added Case 2942 to add a new design configuration (thimrtube wall and/or limited weld access)
tube-to-tubesheet welds code case.

Revised Case 2777 to include Section VIII, Division 1“and Section VIII, Division 2 for applicabil-
ity. Added (a)(10) to address the joint efficiency/factor.

Added Case 2941 to permit waiving the repetition of mechanical testing of parts formed from
normalized plate material and renormalized after forming, when the holding time at normal-
izing temperature of the test specimen is'less than “80% of time at temperature” of the two
normalizing cycles.

Annulled Case 2309 on alternative‘tules for ultrasonic examination of cladding and base metal
clad interfaces.

Annulled Case 2476 on radiography using phosphor imaging plate.

Annulled Case 2638 on alternative piping calibration blocks.

Annulled Case 2818 omhacoustic pulse reflectometry (APR) examination method that may be
used for examination\of heat exchanger tubing and other tubing and piping.

Annulled Case 26021 on dry film storage of digital radiographic images.

Revised Case 2781 by adding SI equation to Table 2 to accurately measure elongation at all
thicknesses:

Revised.Case 2890 to reflect the correct metric equation to measure elongation in Table 2,
addedew specifications to Table 3 and added a sentence in para. (i) that allows qualifications
under-an earlier edition do not need to be requalified with new Code Case edition to show
weldability does not change.

Added Case 2934 for use of alloy SUS444TP pipe in accordance with JIS G 3459:2016 in the
construction of heating boilers.

Added Case 2933 for use of alloy SUS444TB tube in accordance with JIS G 3463:2012 in the
construction of heating boilers.

Added Case 2939 for use of ASTM A372/A372M-16, Grade N, Classes 100 and 120 and Grade P,
Classes 100 and 120.

Revised Case 2473-1 to allow for use by Section I. This filler metal has not been assigned an
F-No in in the 2017 Edition of Section IX.

Revised Case 2671 by adding Section I to applicability.

Added Case 2938 for hydrogen crack growth rate constants, K;, and exemption to critical
crack size determination per KD-1030(a) for SA-372 and SA-723 steels.

Added Case 2944 permitting pressure vessels being designed and constructed to the same de-
sign specifications to follow a single UDS, and their compliance to the UDS and code rules to be
documented on a single MDR.

viii
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Record Number

Change.
5

18-429

18-490

18-632

18-795
18-962
18-987
18-1067
18-1068
18-1069

18-1070
18-1071
18-1072
18-1073
18-1074
18-1075
18-1076
18-1077
18-1078
18-1079
18-1081
18-1082

18-1083
18-1103
18-1144
18-1205
18-1248
18-1536
18-1959

18-2228

18-2436

Revised Case 1855 by adding item (c) to require postweld heat treatment to the time and tem-
perature requirements of Section VIII, Div. 1 unless the welds satisfy the exemptions for PWHT
in Section I and Section VIII, Division 1. Revised Manufacturer's Data Report reference to Sec-
tion VIII in (c)(3).

Revised Case 2807 to include provisions for relaxing post forming heat treatment requirements
for thin walled tubing and pipe.

Added Case 2937 to allow additional method of proof testing (bursting test) for HLW water
heaters and storage tanks made from stainless steels.

Added Case 2945 to address multiple process welding procedures.

Added Case 2935 on manual UT examination.

Added Case 2924 for heat-affected zone impact testing in weld procedure qualification.
Revised Case 2151 to limit the application to Section VIII, Division 2, Class‘\2 only.

Revised Case 2468-1 to limit the application to Section VIII, Division 2,€lass 2 only.

Revised Case 2496-3 to limit the application to Section VIII, Division 2, Class 2 only with regard
to VIII Division 2.

Revised Case 2594-1 to limit the application to Section VIII, Division 2, Class 2 only.

Revised Case 2674 to limit the application to Section VIII, Division 2, Class 2 only.

Revised Case 2681 to limit the application to Section VIIL Division 2, Class 2 only.

Revised Case 2711 to limit the application to Section VI Division 2, Class 2 only.

Revised Case 2727 to limit the application to Section VIII, Division 2, Class 2 only.

Revised Case 2728 to limit the application to Sectien VIII, Division 2, Class 2 only.

Revised Case 2737-1 to limit the application te\Seéction VIII, Division 2, Class 2 only.

Revised Case 2740 to limit the application40 Section VIII, Division 2, Class 2 only.

Revised Case 2748-1 to limit the application'to Section VIII, Division 2, Class 2 only.

Revised Case 2749-1 to limit the application to Section VIII, Division 2, Class 2 only.

Revised Case 2815 to limit the application to Section VIII, Division 2, Class 2 only.

Revised Case 2831 to limit the application to Section VIII, Division 2, Class 2 only with regard to
VIII, Division 2.

Revised Case 2840 to limit the’application to Section VIII, Division 2, Class 2 only with regard to
VIII, Division 2.

Revised Case 2842 tolimit the application to Section VIII, Division 2, Class 2 only with regard to
VIII Division 2.

Added Case 2936 to address boron modified ASTM A372/A372M-16, Grade ], Class 1102 ma-
terial with theZaddition of 5 to 20 ppm boron.

Revised Case 2897 to add Section I to applicability.

Revised-€ase 2235-13 to remove Section XII applicability.

Added €ase 2943 that provides the allowable stress basis for Section VIII, Division 2, Class 1
vessels with design temperatures in the creep range.

Added Case 2940 to address assignment of ISO material group 11.1 to Examination Groups 1b,
2b, or 3b.

Added Case 2948 to allow immediate use of corresponding revisions in Section VIII, Divisions 1
and 2 that clarified intent of the code regarding removal of HAZ impact test specimen sets.
Added Case 2947 to eliminate maximum depth of bevel on tubes attached by welding stipulated
in HLW-413.
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CROSS-REFERENCING AND STYLISTIC CHANGES IN THE BOILER
AND PRESSURE VESSEL CODE

There have been structural and stylistic changes to BPVC, starting with the 2011 Addenda, that should be noted to‘did
navigating the contents. The following is an overview of the changes:

Subparagraph Breakdowns/Nested Lists Hierarchy

¢ First-level breakdowns are designated as (a), (b), (c), etc., as in the past.

¢ Second-level breakdowns are designated as (1), (2), (3), etc., as in the past.
¢ Third-level breakdowns are now designated as (-a), (-b), (-c), etc.

¢ Fourth-level breakdowns are now designated as (-1), (-2), (-3), etc.
Fifth-level breakdowns are now designated as (+a), (+b), (+c), etc.
Sixth-level breakdowns are now designated as (+1), (+2), etc.

Footnotes

With the exception of those included in the front matter (roman-numbereéd pages), all footnotes are treated as end-
notes. The endnotes are referenced in numeric order and appear at the.énd of each BPVC section/subsection.

Submittal of Technical Inquiries to the Boiler and Pressure Vessel Standards Committees

Submittal of Technical Inquiries to the Boiler and Pressure Vessel Standards Committees has been moved to the front
matter. This information now appears in all Boiler Code Séctions (except for Code Case books).

Cross-References

It is our intention to establish cross-referehce’link functionality in the current edition and moving forward. To facil-
itate this, cross-reference style has changed/€ross-references within a subsection or subarticle will not include the des-
ignator/identifier of that subsection/subarticle. Examples follow:

¢ (Sub-)Paragraph Cross-References;; The cross-references to subparagraph breakdowns will follow the hierarchy of

the designators under which the’' breakdown appears.

- If subparagraph (-a) appears in X.1(c)(1) and is referenced in X.1(c)(1), it will be referenced as (-a).

- If subparagraph (-a) appears in X.1(c)(1) but is referenced in X.1(c)(2), it will be referenced as (1)(-a).

- If subparagraph (-a),appears in X.1(c)(1) but is referenced in X.1(e)(1), it will be referenced as (c)(1)(-a).

- If subparagraph (ra) appears in X.1(c)(1) but is referenced in X.2(c)(2), it will be referenced as X.1(c)(1)(-a).

e Equation Cross-References. The cross-references to equations will follow the same logic. For example, if eq. (1) ap-

pears in X.1¢a)(1) but is referenced in X.1(b), it will be referenced as eq. (a)(1)(1). If eq. (1) appears in X.1(a)(1) but
is referenced in a different subsection/subarticle/paragraph, it will be referenced as eq. X.1(a)(1)(1).
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NOTES TO NUMERIC INDEX

(19)

All Code Cases remain available for use until annulled by the ASME Boiler and Pressure Vessel Standards Commit-
tees. Code Cases will be reviewed routinely for possible incorporation into the body of the ASME Boiler and Pres-
sure Vessel Code.

Supplement 7 is the last supplement published for the 2017 edition. Supplement 8 is incorporated into the 2019
edition.

Cases may be used beginning with the date of approval shown on the Case.

Annulled Cases will remain in the Numeric Index and Subject Index until the next Edition, at which time théy‘will be
deleted.

Newly revised cases supersede previous versions. Previous code case number will be added in the "Annulled Date/
Supersedes" column next to the newly revised code case.

The digit following a Case Number is used to indicate the number of times a Case has beendevised.

The Cases are arranged in numerical order, and each page of a Case is identified at the top with.the appropriate Case
Number.

Legend of Abbreviations
Supp. = Supplement
R = Reinstated

xi
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NUMERIC INDEX

Annulled Date/
Annulled Date/ Case Approval Date  Errata Supersedes
Case Approval Date Errata Supersedes 2260-2 11-1-2013
1325-18 6-23-2005 2276-1 2-17-2000
1518-5 3-1-1999 2277 3-5-1998
1750-28 12-17-2018 1750-27 2286-6 10-30-2015
1827-3 12-30-2006 2297 11-30-1999
1849-1 8-4-2004 2300 9-23-1999
1855-2 12-18-2018 1855-1 2304-2 5-12-2004
1876-5 4-26-2013 2305-1 12-14-2009
1924-2 12-30-2006 2309 5-4-1999 12-30-2018
1932-5 8-4-2006 2313 5-4-1999
1934 5-25-1983 2318 9-23-1999
1935-4 9-23-2007 2321-1 2-20-2002
1936-3 2-20-2002 2324-1 3-21-2012
1949-4 2-20-2004 2327-2 1-29-2009
1968-1 12-2-1990 2328-2 911822010
1993-7 10-26-2016 2334 7-10-2000
2016-1 8-12-1996 2346-1 2-14-2003
2038-5 2-7-2000 2350 2-26-2001
2055-2 5-4-1999 235141 R11-30-2017
2063-6 10-2-2008 2353-1 10-18-2004
2073-1 10-29-1999 2357-2 12-30-2006
2093 6-19-1990 2359-2 6-23-2005
2120-1 10-29-1999 2377 1-27-2003
2127-3 9-18-2006 2385-1 5-4-2004
2130-4 8-4-2006 12-17-2018 2397-1 9-21-2016
2142-6 8-1-2018 2400 2-14-2003
2143-2 4-1-2014 2402-1 9-25-2012
2146 11-25-1992 2403 2-13-2003
2150 8-12-1993 2407 2-13-2003
2151-3 9-30-2018 2151-2 2411 6-23-2005
2155-2 3-20-2018 2416 2-13-2003
2156-3 3-20-2018 2418-2 6-23-2014
2172 8-8-1994 2419 5-21-2003
2179-8 6-28-2012 2421 5-21-2003
2180-6 8-11-2010 2426 1-27-2003
2192-9 10-16-2015 2427 5-21-2003
2195-1 2-7-2000 2428-3 10-8-2012
2196-4 6-26-2018 2430 1-12-2005
2197-1 2-17-2000 2432-1 6-20-2008
2199-8 9:8-2015 2437-1 6-23-2005
2203-1 5-9-2009 2439 2-14-2003
2205 6-5-1995 2440 2-20-2004
2217-5 6-17-2003 2445-2 6-25-2010
222242 10-29-1999 2446 11-29-2004
2223-3 6-20-2002 2450 5-4-2004
2224-2 9-18-2006 2451-1 8-4-2006
2226-2 5-21-2003 2458-3 1-22-2007
2230-2 10-29-1999 2461-2 9-12-2017
2235-14 12-12-2018 2235-13 2463-1 9-8-2010
2239-1 10-29-1999 2468-2 9-30-2018 2468-1
2244-2 1-20-2000 2469-1 10-21-2009
2247 7-9-1998 2473-2 12-18-2018 2473-1
2249 8-11-1997 2475 11-29-2004
2254 3-5-1998 2476 10-8-2004 12.30.2018

2256 8-11-1997 2481-1 11-17-2016

xiii
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A Hed-Date/ Annulled-Date/
Case Approval Date Errata Supersedes Case Approval Date Errata Supersedes
2483 9-18-2006 2619 6-24-2009
2489 2-22-2005 2620-2 10-29-2013
2493-1 9-12-2017 2621-1 12-14-2009
2494-2 3-28-2017 2624 7-8-2009
2496-4 9-30-2018 2496-3 2627 9-30-2009
2498 6-20-2008 2628 9-30-2009
2500 11-2-2004 2629 1-13-2010
2503-1 11-20-2007 2630 1-13-2010
2511 8-3-2005 2631 12-14-2009
2512 10-27-2005 2632 10-21-2009
2514-1 7-7-2006 2633 12-14-2009
2515 8-3-2005 2634 12-14-2009
2516 8-3-2005 2635 12-21-2009
2518-2 12-8-2014 2636 1-13-2010
2520 8-4-2006 2638 1-20-2010 12-30-2018
2523-2 8-30-2018 2639 1-20-2010
2527 4-26-2007 2640-1 1-20-2011
2529 10-27-2005 2641 12-14-2009
2532-4 12-15-2011 2643 4-6-2010
2534 1-3-2006 2645 3-10-2010
2537 10-27-2005 2649 7-2-2010
2538 1-19-2006 2652-1 6-23-2014,
2540 7-2-2010 2653-1 3-5-2018
2543 1-22-2007 2655 9-8-2010
2544-2 1-26-2009 2656 8-24-2010
2546 1-19-2006 2657 7-28-2010
2554 1-3-2006 2658 9-8-2010
2556-2 9-15-2009 2659 9-8-2010
2563 12-30-2006 2660 9-8-2010
2564-5 3-24-2016 2661-1 1-10-2013
2565 12-30-2006 2663 12-7-2010
2567 12-30-2006 2665-1 7-13-2011
2568-1 12-21-2016 2666 1-12-2011
2570 4-2-2007 2668-1 1-31-2017
2571-1 1-26-2009 2671-2 12-18-2018 2671-1
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SB-162 ..o 2249, 2767 SB-673 . 2120, 2585
SB-163 ... TN 1325, 1827, 2249, 2357, 2359 SB-674 ... 2120, 2585
SB-166 ... 1827, 2359, 2481, 2776, 2916 SB-675 . 2693, 2810
SB-167 ..o N 1827, 2359, 2481, 2629, 2809, SB-676 .. 2313, 2693, 2810
2916, 2923 SB-677 .t 2120, 2585
SB-168 ... . /e 1827, 2359, 2481 SB-688 ... 2693, 2810
SB-171 e 2928 SB-690 ... 2693, 2810
SB-209- %t 2432, 2563 SB-691 ... 2693, 2810, 2916
SB-240./. 2432, 2563 SB-704 .. 1936, 2276, 2632
SB2IL . 2432 SB-705 .\ 2276
SB221 2432, 2563 SB-700 ... i 1325
SB-241/SB-241M ... 2432, 2628 SB-751 . 1936, 2792
SB-247 s 2616 SB-804 ... 2810
SB-249 ... .. 1750, 2881 SB-858 .. 2881
SB-265 .. 2426, 2532, 2634 SB-861 .. 2426, 2532, 2634
SB-283 .. 2791 SB-862 .. 2426, 2532
SB-308/SB-308M ................... 2563 SD-570 . it 2613
SB-348 .. 2426, 2532 SFA-5.8 . . 2688
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ubjeet Cas S l.; & Car
ASME Specification (Cont'd) ASTM Specification (Cont'd)
SFA-5.9 .. 2127, 2666, 2724 B425 . 2794
SFA-5.11 .. 2681, 2736, 2737, 2752, 2753, B432 . 2928
2842 B444-04 ... ... ... 2520
SFA-5.14. .. 2581, 2653, 2660, 2736, 2737, B453 .. 1750
2752, 2753, 2842 B464 .. 2120
SFA-5.23 . 2192, 2514, 2770, 2844 B557 2563
SFA-5.28. . . 2192, 2514, 2770 BS564. ... 2684
SFA-5.29 . . 2192, 2770 B584 . . 1750
ASTM Specification B626. ... 2923
A29 . 1750 B637 . 2702
A106/A106M. ..., 2663 B673 2120
A108. ..o 1750 B677 2120
Al26. .. 1750 B706 . .. 2782;.2783
A182/A182M........ci 2496 B708 . . 1750
A213/A213M....... 2430, 2639 B725 e s 2767
A234/A234M. .. ... 2830 B730 . e 2767
A240/A240M. ... 2430, 2636, 2780, 2903 B752 . 2633
A262 ... .. 2930 B834. ... NG 2916
A314 .. 1750 B858 .. s 1750
A336/A336M.......... 2179 BI983 .. e e 2702
A351 Grade CK3BMCuN ............... 1750 C373 i N 2867
A372/A372M. ... 2892, 2907, 2936, 2939 C1070 .. v 2867
A401/A401IM. ... 2516, 2609 C1274 .. ... N 2867
A414/A414M-07 .. ... 2619 C1499.. L0 e 2867
A4T79/A4TOM . ... o 2496, 2780 D792 Lol oo 2795
A480/A480M. ... 2636 D2000¢ . .o 2888
A494/A494M . .. ... 1750 D2837 . e 2795, 2837
A514-00a .. ... 2515 D3295. ... 2795
A553/A553M. ... 2842 D3307 . .t 2837
AS76 .. 1750, 2500 D4349. 2411, 2725
A582 Types 303 and 416............. 1750 D4895. . 2795
A672-06 ... .. 2576 D6604. ... 2853
A691-98 ... ... 2576 D6867 . . 2837
A736M Grade A..................... 1932 E3 2621
A744 Grade CK3BMCuN ............... 1750 E45 . 2461
A751 ... 2461 E112 .. 2430, 2867
A789 . 2780 E338 . 2563
A790 . ... 249672780 E438 .. 2715
AB41/AB4IM. ... 2736, 2879 E527 o 2877
AB59M-95 ... ... g 1932 E602 ..\ 2563
A988/A988M....... ... (e 2840, 2930 E1002. .. ..o 2324
A989/A989M . .............w Y 2770, 2931 E1820. ... ... 2127, 2698
A1017/A1017M ........... (Y. ... 2179 E1921 ... . 2564
BLl6 . 1750, 2881 E2281 .. 2725
B21 ... G 1750 E2546 . ... 2703
B43 .. TN 2172 E2587 .ot 2725
B85 . T 1750 E2930 . ... 2812, 2826
B148-93a ... .. 2230 F486-06 .. ... 2588
B154 . . . . o 1750, 2881 AWS Specification
B163. /o 2794 A59 .. 2473
Bl6Z. . 2652, 2684 AS511/A511IM ... 2143, 2734, 2798
B168./. .o 2652 A5.14 L 2142, 2733
B1l76 . . 1750 A5.29 L. 2297
B211 .. o 1750 International Specification
B247-02a ...t 2616 AS1548 .. .. 2645, 2711
B283 . . 1750 BSEN1706. ... .o 2483
B365 . 1750 ENSIS . 2627
B366-81 ... ... 1924 ENS573-3 oo 2627
B367 . 2631 EN 755-1 e 2627
B371 . 1750, 2880 EN1982. .. . . i 1750
B392 . 1750 EN 10002-1 ......coviviiiinaeen, 2627
B423 .. 2794 EN10028-2 ... 2779
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[ L; '3 {‘u [ L; 3 {'u
International Specification (Cont'd) CHARTS FOR VESSELS UNDER EXTERNAL PRESSURE (Cont'd)
EN 10028-3: 2003 .................. 2594, 2624 Figs. 1/1M Chart for Determining Shell
EN 10028-7 ..ot 2857 Thickness of Components Under External
EN10088-2 ... 2719 Pressure Developed for Titanium Grade
EN10217-1 ...vvviiii .. 2721 38, Ti 4Al-2.5V-1.5Fe ................ 2717
EN10222-1......ciiiiiinaeienn 2749 Figs. 1/1M Chart for Determining Shell
EN 10222-2 ... oo 2749 Thickness of Components Under External
EN12164.. ... 1750 Pressure When Constructed of Alloy UNS
EN12165. .. . e 1750 S31060 ... 2430
ISO9080 ......covviiiiiii 2795, 2837 Figs. 1/1M Chart for Determining Shell
ISO9712 ... 2838 Thickness of Components Under External
ISO 17025 ..ot 2795, 2837 Pressure When Constructed of Alloy UNS
ISO21068-1. .. e 2867 S31277 o 2458
ISO 21068-2. ... 2867 Fig. 1 Chart for Determining Shell Thickness
ISO21068-3. ... ..o 2867 of Cylindrical and Spherical Vessels
JISG3459 ... . 2934 Under External Pressure When
JISG3463 ... 2801, 2802, 2933 Constructed of Austenitic Stainless Steel
JISG4305 ... 2763, 2765, 2898, 2899, 2900 UNS S34565. ...\ 2146
JISZ 2241 ... . 2933, 2934 Figs. 1/1M External Pressure Chart for
UNI9006-1 ..\ 2627 2Y,Cr-1Mo Steel Annealed at 1,000°F/

CHARTS FOR VESSELS UNDER EXTERNAL PRESSURE

Fig. 1/1M Chart for Determining Shell
Thickness of Components Under External
Pressure Developed for 47Ni-23Cr-
23Fe-7W, UNS N06674 ..............

Figs. 1/1M Chart for Determining Shell
Thickness of Components Under External
Pressure Developed for Titanium Grade
R

538°C .. e 2676
Figs. 1/1M External Pressure €hart for

Stainless Steel Alloy UNS S30815 at

1,650°F (900°C) ...\ ..ottt 2682
Figs. 1/1M External Pressure Chart for UNS

NO6845 .. o=l i 2794
Figs. 1/1M Extérnal Pressure Chart Up To

1,8002F/982°C........ccoviininnn.n 2671
Figs. 1/4MExternal Pressure Design for

Austenitic Stainless Steel 24Cr-17Ni-

6Mn-4.5Mo-N (UNS S34565) .......... 2831
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CASE

1325-18

Approval Date: June 23, 2005

Code Cases will remain available for use until annulled by the applicable Standards Committee.

Case 1325-18

Nickel-Iron-Chromium Alloys 800 and 800H (UNS
N08800 and N08810) and Nickel-Iron-Chromium-
Molybdenum-Copper Low-Carbon Alloy (UNS N08028)
Section |

Inquiry: May Nickel-Iron-Chromium Alloys 800 and
800H (UNS N08800 and N08810) and nickel-iron-
chromium-molybdenum-copper low-carbon alloy UNS
N08028 conforming to the specifications listed in Table
1 be used for water wetted service in Section I
construction?

Reply: 1t is the opinion of the Committee that nickel-
iron-chromium and nickel-iron-chromium-molybdenum-
copper low-carbon alloy forms as shown in Table 1 may
be used for water wetted service in Section I construction
provided the following requirements are met.

(a) The maximum allowable design stress shall not ex-
ceed that shown in Table 1B of Section II, Part D.

(b) Welded fabrication shall conform to the applicable
requirements of Section I.

(1) The procedure and performance qualifications
shall be conducted as prescribed in Section IX, excépt that
the tensile strength of the reduced section specimen shall
not be less than the minimum tensile strength<of the ma-
terials specified in the Inquiry.

(2) Welding on N08800 and N08810 shall be done by
any welding process or combination*¢f\processes capable
of meeting the requirements. Welding on N08028 shall be
by the gas tungsten arc process’only.

(3) Welds that are exposed to corrosive action of the
contents of the vessel sheuld have a resistance to corro-
sion equal to that of the'base metal. The use of filler metal
that will deposit weld metal with practically the same
composition as the material joined is recommended.
When the mafiufacturer is of the opinion that a physically

better joint can be made by departure from these limits,
filler metal of a different composition may be used-pro-
vided the strength of the weld metal at the operating tem-
perature is not appreciably less than that of the high-alloy
material to be welded, and user is satisfied that its resis-
tance to corrosion is satisfactory for thé intended service.

(4) Where welding repair of a‘defect is required, it
shall be followed by reexamination as required in
PW-11. Where a defect is removed and welding repair
is not necessary, care shall be.taken to contour the surface
so as to eliminate any sharp notches or corners. The con-
toured surface shall then be reinspected by the same
means originally used for locating the defect to be sure
it has been complétely removed.

(5) When these materials are cold formed, the rules
of Section L’para. PG-19 shall apply for alloys N08800
and NO08810. Other than these requirements, any other
heat'treatment after forming or fabrication is neither re-
quired nor prohibited, but if heat treatment is applied to
alloy N08028, it shall be performed at 1975°F-2085°F
(1080°C-1140°C) followed by rapid cooling.

(c) This Case number shall be shown on the Data
Report.

CAUTION: Austenitic alloys are subject to stress corrosion
cracking, intergranular attack, pitting and crevice corrosion
when used in boiler applications in aqueous environments. Fac-
tors that affect the susceptibility of these materials are applied
or residual stress, water chemistry and deposition of solids, and
material condition. Susceptibility to attack is enhanced when
the material is used in a sensitized condition, or with residual
cold work. Concentration of corrosive agents (e.g. chlorides,
caustic, or reduced sulfur species) can occur under deposits
formed on the surface of these materials, and can result in se-
vere underdeposit wastage or cracking. For successful opera-
tion in water environments, careful attention must be paid to
continuous control of water chemistry.

The Committee’s function is to establish rules of safety, relating only to pressure integrity, governing the construction of boilers, pressure vessels, transport
tanks and nuclear components, and inservice inspection for pressure integrity of nuclear components and transport tanks, and to interpret these rules when
questions arise regarding their intent. This Code does not address other safety issues relating to the construction of boilers, pressure vessels, transport tanks

standards, laws, regulations or other relevant documents.

and nuclear components, and the inservice inspection of nuclear components and transport tanks. The user of the Code should refer to other pertinent codes,

1(1325-18)
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CASE (continued)

1325-18 ASME BPVC.CC.BPV-2019

Tl L]
raote I
Product Specifications
Form Specification
UNS N08800 and N08810
Seamless condenser and heat exchanger SB-163
tubes
Rod and bars SB-408
Seamless pipe and tube SB-407
Plate, sheet, and strip SB-409
Welded tubes SB-515
UNS N08028
Seamless tubes SB-668
Plate, sheet, and strip SB-709

2 (1325-18)
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CASE

1518-5

Approval Date: March 1, 1999

Code Cases will remain available for use until annulled by the applicable Standards Committee.

Case 1518-5

Weld Joint Examination for Pneumatically Tested
Pressure Vessels

Section VIII, Division 1

Inquiry: Under what circumstances may the weld joint
examination requirements of para. UW-50 of Section VIII,
Division 1, be waived for welded pressure vessels that are
pneumatically tested in accordance with para. UG-100?

Reply: It is the opinion of the Committee that the weld
joint examination requirements of para. UW-50 may be
waived provided all of the following requirements are
met.

(a) The maximum allowable working pressure of the
vessel is no greater than 500 psig.

(b) The governing thickness for UCS materials shall®be
as defined in UCS-66(a).

(c) For UCS materials, the maximum governing’thick-
ness for Fig. UCS-66 Curve A materials is no greater than
1/2 in. and for Curves B, C, or D materials is do)greater than
1in.

(d) For UHA material, Austeniti¢ Chromium nickel
stainless steels 304, 304L, 316,.316L, 321, and 347, the
governing thickness is no greater than ¥, in.

(e) For UNF material, Aluminum or Aluminum Alloy
3000 Series, 5000 Series-and 6061-T6, the governing
thickness is no greater than 1 in.

(f) All other requirements of the Code shall apply.

(g) This Case humber shall be shown on the Manufac-
turer's Data’ Report.

The Committee’s function is to establish rules of safety, relating only to pressure integrity, governing the construction of boilers, pressure vessels, transport
tanks and nuclear components, and inservice inspection for pressure integrity of nuclear components and transport tanks, and to interpret these rules when
questions arise regarding their intent. This Code does not address other safety issues relating to the construction of boilers, pressure vessels, transport tanks

standards, laws, regulations or other relevant documents.

and nuclear components, and the inservice inspection of nuclear components and transport tanks. The user of the Code should refer to other pertinent codes,

1(1518-5)
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ASME BPVC.CC.BPV-2019

CASE

1750-28

Approval Date: December 17, 2018

Code Cases will remain available for use until annulled by the applicable Standards Committee.

Case 1750-28

Materials for Bodies, Bonnets, Yokes, Housings, and
Holders of Pressure Relief Devices

Section I; Section VIII, Division 1; Section X; Section XII

Inquiry: Under what conditions and limitations may the
following materials be utilized in the construction of the
bodies, bonnets, and yokes of pressure relief valves, hous-
ing for breaking or buckling pin devices, and holders for
rupture disks covered by the provisions of Section I; Sec-
tion VIII, Division 1; Section X; and Section XII?

SA-351 Grade CK3MCuN

SA-352 Grade LCC

SA-675 Grades 50, 55, 60, 65, and 70

SA-995 Grade CD4MCuN

ASTM A108 Grades 1016, 1018, 1020, 1117, 1118,
1137, 1141, 1215, and 12L14

ASTM A126

ASTM A314 Type 303

ASTM A494/A494M Grades CY-40, CZ-100, and M35-1

ASTM A576 Grades 1040, 1042, 1045, and 1117

ASTM A582 Types 303 and 416

ASTM A744 Grade CK3MCuN

ASTM B16

ASTM B21 Alloys 464, 482, and 485

ASTM B85 Alloy SC84B

ASTM B176 Alloy C85800

ASTM B211 Alloy 2024 Temper T35%!

ASTM B283 Alloys C377, C464, and €485

ASTM B365 Alloys R05200, R05400, R05255, and
R05252

ASTM B371 Alloy C69700

ASTM B392 Alloys R04200, R04210, R04251, and
R04261

ASTM B393 AHloys R04200, R04210, R04251, and
R04261

ASTM B453\Alloy C34500

ASTM B584 Alloys C87400 and C84400

ASTM _B708 Alloys R05200, R05400, R05255, and
R05252

EN 1982 number CC499K, material conditions GC, GS,
and GZ

EN 12164 number CW614N material conditions R400,
R380, and R360

EN 12164 number CW617N, material conditions ' R360
and R430

EN 12165:1998 number CW617N material condition
HO080

Reply: It is the opinion of the Committee that the mate-
rials described in the Inquiry may’be used in the construc-
tion of the bodies, bonnets,\ahd yokes of pressure relief
valves, housings for breaking or buckling pin devices,
and holders for ruptute disks, covered by the provisions
of Section I; Section Vil1, Division 1; Section X; and Section
XII, provided the following additional requirements and
limitations are_rhet:

(a) The pressure, temperature, and size limitations of
Table J~shall apply.

(b)These materials shall not be welded, except as
otherwise permitted by this Code Case.

(c) A representative finished model of each product
size and design having a bonnet, body, or yoke of pressure
relief valves, housings for breaking or buckling pin de-
vices, and holders for rupture disks constructed of ASTM
B16; ASTM B21 Alloys 464, 482, and 485; ASTM B176 Al-
loy C85800; ASTM B283 Alloys C377, C464, and C485;
ASTM B371 Alloy C69700; ASTM B453 Alloy C34500;
EN 1982 number CC499K material conditions GC, GS,
and GZ; EN 12164 number CW614N material conditions
R400, R380, and R360; EN 12164 number CW617N mate-
rial conditions R360 and R430; EN 12165:1998 number
CW617N material condition HO80; or ASTM B584 Alloy
€84400 shall be tested to determine the presence of resi-
dual stresses that might result in failure of individual
parts due to stress corrosion cracking. Tests shall be con-
ducted in accordance with ASTM B154 or ASTM B858.

(d) Material conforming to ASTM B16, ASTM B371 Al-
loy C69700, and ASTM B453 Alloy C34500 shall be tested
to determine the presence of residual stresses that might
result in failure of individual parts due to stress corrosion
cracking. Tests shall be conducted in accordance with
ASTM B154 or ASTM B858. The test frequency shall be
as specified in SB-249.

! Temper designation T351 designates rolled or cold finished rod or bar that has been solution heat treated, then given a minimum per-

manent set by stretching of 1% and maximum of 3%.

The Committee’s function is to establish rules of safety, relating only to pressure integrity, governing the construction of boilers, pressure vessels, transport
tanks and nuclear components, and inservice inspection for pressure integrity of nuclear components and transport tanks, and to interpret these rules when
questions arise regarding their intent. This Code does not address other safety issues relating to the construction of boilers, pressure vessels, transport tanks

(19)

standards, laws, regulations or other relevant documents.

and nuclear components, and the inservice inspection of nuclear components and transport tanks. The user of the Code should refer to other pertinent codes,
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CASE (continued)

1750-28

(e) Material conforming to ASTM B16 and ASTM B21

ASME BPVC.CC.BPV-2019

(n) Material conforming to EN 1982 number CC499K

Alloys 464, 482, and 485 shall be used only in the soft
and half-hard tempers.

(f) Material conforming to ASTM B584 Alloy C84400 or
A108 Grades 1117, 1118, 1137, 1141, 1215, and 12L14
shall be limited in bodies, bonnets, and yokes of pressure
relief valves, housings for breaking or buckling pin de-
vices, and holders for rupture disks to use in zones sub-
ject only to secondary pressure.

(g) Material conforming to ASTM A126 shall not be
used for pressure relief valves, breaking or buckling pin
devices, or rupture disks installed on vessels in lethal or
flammable service.

(h) Material conforming to ASTM B85 Alloy SC84B shall
be used only in air service.

(i) Material conforming to ASTM B211 Alloy 2024
Temper T351" shall not be used in Section I service.

(j) Material conforming to ASTM A108 Grades 1016,
1018, 1020, and 12L14 shall meet the fine grain limita-
tions of ASTM A29. Each heat/lot of material shall be me-
chanically tested and the results reported per
Supplementary Requirement S6 of ASTM A108. The re-
sults shall be reported to the purchaser (i.e., the pressure
relief device manufacturer) in accordance with para. 10 of
ASTM A108.

(k) Material conforming to SA-351 Grade CK3MCuN,
SA-352 Grade LCC (SA-995 Grade CD4MCuN), and A744
Grade CK3MCuN may be repair welded in accordance
with SA-351, SA-352, SA-995, A351, and A744
respectively.

() Material conforming to ASTM A494/A494M<{Grades
CY-40, CZ-100, and M35-1, Class 1 may be repaitswelded
in accordance with ASTM A494/A494M using welding
procedures and welders qualified under, Séction IX.

(m) To prevent rotation after final setting, the adjust-
ment screw may be tack welded to;a valve body con-
structed of ASTM A576 Grade 1-1\I'7 material, provided
the weld is located in the secondary pressure zone of
the valve body and is limited.to the last thread of engage-
ment of the threaded interface between the adjustment
screw and the valve bedy.

shall have the GC, GS, or GZ material condition denoting
casting process. Inspection lot sampling for analysis and
mechanical testing is mandatory. Certification is
mandatory.

(o) Material conforming to EN 12164 number CW614N
shall have the R400, R380, or R360 material condition de-
noting mandatory tensile property requirements. Inspec-
tion lot sampling for analysis and mechanical testing is
mandatory. Certification is mandatory.

(p) Material conforming to EN 12164 number CW617N
shall have the R360 or R430 material condition"denoting
mandatory tensile property requirements. Inspection lot
sampling for analysis and mechanical testing is manda-
tory. Certification is mandatory.

(q) Material conforming to EN 12165: 1998 number
CW617N shall have the HO80 material condition denoting
mandatory hardness requiremerts. Inspection lot sam-
pling for analysis and mechanical testing is mandatory.
Certification is mandatemnys

(r) The minimum 0:2% proof strength value of materi-
als EN 12164 numbers CW614N and CW617N, condition
R360 shall be ¥50.MPa.

(s) See Section’l], Part B, Nonmandatory Appendix A for
ordering information to obtain an English language copy
of EN 1982, EN 12164, and EN 12165: 1998, and their
referenees.

(t) "Material conforming to SA-675 Grades 50, 55, 60,
65, and 70

(1) may be used without conforming to the require-
ments of Supplementary Requirement S7.1 for non-
welded applications

(2) shall be supplied in one of the following require-
ments unless governed by UG-20(f)

(-a) if purchased to a coarse austenitic grain struc-
ture, a Charpy impact test shall be performed at -20°F and
meet the requirements of Figure UG-84.1

(-b) if purchased to a fine austenitic grain struc-
ture, the material shall be normalized.

(u) All other restrictions and limitations placed on the
use of these types of materials in Section [; Section VIII,
Division 1; Section X; or Section XII shall be complied
with.

2 Secondary pressure is that existing in the body or outlet of the device during operation of the device.

2 (1750-28)
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CASE (continued)

1750-28

L .
dulc 1

Limitations

Limitations

Maximum Pressure

Permissible Design

Material Design Basis Temperature Maximum Size

ASTM B371: Alloy C69700 No limit 406°F max. Not over NPS 3
ASTM B584: Alloys C87400 and C84400: No limit 406°F max. Not over NPS 3
ASTM B16 No limit 406°F max. Not over NPS 3
ASTM B21: Alloys 464, 482, and 485 No limit 406°F max. Not over NPS 3
ASTM B176: Alloy C85800 No limit 406°F max. Not over NPS 3
ASTM B211: Alloy 2024 Temper T351 No limit 406°F max. Not over NRS’3
ASTM B283: Alloys C377, C464, and C485 No limit 406°F max. Not over.NPS 3
ASTM B453: Alloy C34500 No limit 406°F max. Not 6ver-NPS 3
ASTM B85: Alloy SC84B 300 psi 150°F max. o, lintit

ASTM A126 250 psi -20°F to 450°F Nodimit

ASTM A108: Grades 1117, 1118, 1137, 1141, and 1215
ASTM A314: Type 303
ASTM A576: Grade 1117
ASTM A 582: Types 303 and 416
ASTM A108: Grades 1016, 1018, and 1020
ASTM A108: Grade 12L14
ASTM B393: Alloys R04200, R04210, R04251, and R04261
ASTM B392: Alloys R04200, R04210, R04251, and R04261
ASTM B365: Alloys R05200, R05252, R05255, and R05400
ASTM B708: Alloys R05200, R05252, R05255, and R05400
SA-351: Grade CK3MCuN
SA-352: Grade LCC
SA-675: Grades 50, 55, 60, 65, and 70
SA-995: Grade CD4MCuN
ASTM A494/A494M:
Grade CZ-100
Grade CY-40
Grade M35-1
ASTM A576: Grades 1040, 1042, and 1045
ASTM A744 Grade CK3MCuN
EN 1982 number CC499K: material conditions GC, GS,.and,GZ
EN 12164: number CW614N material conditions R400,\R380,
and R360
EN 12164: number CW617N, material conditions’R360 and
R430
EN 12165:1998 number CW617N materidlcondition HO80

[Note (1)] and [Note (2)]
[Note (3)]

[Note (1)] and [Note (2)]
No limit

[Note (1)]

[Note (1)]

[Note (2)]

[Note (2)]

No limit

No limit

[Note (4)]

[Note (4)]

No limit

[Note (4)]

[Note €5)]
[Note (6)]
[Note (7)]
[Note (1)]
[Note (8)]
No limit

No limit

No limit

No limit

-20°F to 500°F
-20°F to 500°F
-20°F to 500°F
-20°F to 500°F
-20°F to 400°F
-20°F t6 250°F
4002F max.
400°E-max.
400°F max.
A00°F max.
700°F max.
-55°F to 650°F
-20°F to 500°F
500°F max.

750°F max.
900°F max.
900°F max.
-20°F to 650°F
700°F max.
406°F max.
406°F max.

406°F max.

406°F max.

Not over NPS 2
Not over NPS 2
Not over NPS 2
Not over NPS 2
Not over NPS 2
Not over NPS 2
No limit
No limit
No limit
No limit
No limit
No limit
Not over NPS 2
No limit

No limit
No limit
No limit
No limit
No limit
Not over NPS 3
Not over NPS 3

Not over NPS 3

Not over NPS 3

NOTES:
(1) ASME B16.5 — Class 600,Material Group 1.1 Ratings.

(2) Use of grades to which Bi, Se, or Te have been added is prohibited.

(3) ASME B16.5 — Class600 Material Group 2.1 Ratings.

(4) ASME Section 1I(Part D, Tables 1A and 1B allowable stresses.

(5) ASME B16.5 — Class 600 Material Group 3.2 Ratings.
(6) ASME B16.5\ Class 600 Material Group 3.4 Ratings.

(7) ASME B16,5 — Class 2500 Material Group 3.4 Ratings.

(8) ASME Section 1, Part D, Table 1A (Ref. SA-351, Grade CK3MCuN allowable stresses).
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https://asmenormdoc.com/api2/?name=ASME BPVC.CC.BPV.I (ASME Code Cases BPV) 2019.pdf



https://asmenormdoc.com/api2/?name=ASME BPVC.CC.BPV.I (ASME Code Cases BPV) 2019.pdf

ASME BPVC.CC.BPV-2019

CASE

1827-3

Approval Date: December 30, 2006

Code Cases will remain available for use until annulled by the applicable Standards Committee.

Case 1827-3

Nickel-Chromium-Iron (Alloy N06600) for
Water-Wetted Service

Section |

Inquiry: May nickel-chromium-iron (Alloy UNS
N06600) seamless condenser and heat exchanger tubes,
seamless pipe and tubes, plate, sheet and strip, rod and
bar, conforming to the Specifications SB-163, SB-166,
SB-167, and SB-168, be used for water-wetted service in
Section I construction?

Reply: 1t is the opinion of the Committee that nickel-
chromium-iron (Alloy UNS N06600) conforming to the
Specifications SB-163, SB-166, SB-167, and SB-168 may
be used for water-wetted service in Code construction un-
der Section I provided:

(a) They meet the chemical analysis and the minimum
tensile requirements of the ASME specifications for the
respective forms.

(b) The maximum allowable stress values for the mate-
rial shall be those given in Table 1B of Section II, Part D\

(c) Welded fabrication shall conform to the applicable
requirements of Section 1.

(1) The procedure and performance qualifications
shall be conducted as prescribed in Section.JX¢

(2) Welding shall be done by any welding process or
combination of processes capable,of meeting the
requirements.

(3) The use of filler metal that,will deposit weld me-
tal with nominally matching composition as the material
joined is recommended. When the Manufacturer is of

the opinion that a physically better joint can be made
by departure from these limits, filler metal of a different
composition may be used provided the strength“of the
weld metal at the operating temperature is not appreci-
ably less than that of the high alloy material to be welded,
and the user is satisfied that its resistafice-to corrosion is
satisfactory for the intended service,

(4) Where welding repair of‘a-defect is required, this
shall be followed by reexaminatien as required in PW-11.
Where a defect is removed and welding repair is not nec-
essary, care shall be taken to contour the surface so as to
eliminate any sharp‘notches or corners. The contoured
surface shall then bé reinspected by the same means orig-
inally used for-lacating the defect to be sure it has been
completely, removed.

(d) Heat treatment after forming or fabrication is
neitherdrequired nor prohibited.

(e) This Case number will be shown on the Data Report.

CAUTION: Austenitic alloys are subject to stress corrosion
cracking, intergranular attack, pitting, and crevice corrosion
when used in boiler applications in aqueous environments. Fac-
tors that affect the susceptibility of these materials are applied
or residual stress, water chemistry and deposition of solids, and
material condition. Susceptibility to attack is enhanced when
the material is used in a sensitized condition, or with residual
cold work. Concentration of corrosive agents (e.g., chlorides,
caustic, or reduced sulfur species) can occur under deposits
formed on the surface of these materials, and can result in se-
vere underdeposit wastage or cracking. For successful opera-
tion in water environments, careful attention must be paid to
continuous control of water chemistry.

The Committee’s function is to establish rules of safety, relating only to pressure integrity, governing the construction of boilers, pressure vessels, transport
tanks and nuclear components, and inservice inspection for pressure integrity of nuclear components and transport tanks, and to interpret these rules when
questions arise regarding their intent. This Code does not address other safety issues relating to the construction of boilers, pressure vessels, transport tanks

standards, laws, regulations or other relevant documents.

and nuclear components, and the inservice inspection of nuclear components and transport tanks. The user of the Code should refer to other pertinent codes,
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CASE

1849-1

Approval Date: August 4, 2004

Code Cases will remain available for use until annulled by the applicable Standards Committee.

Case 1849-1
Gray Cast Iron Castings
Section |

Inquiry: May gray iron castings conforming to SA-278
Grades 20, 25, 30, and 35 be used in construction of econ-
omizer tubing under Section I rules?

Reply: It is the opinion of the Committee that gray iron
castings conforming to SA-278 Grades 20, 25, 30, and 35
as shown in Table 1 may be used for construction of econ-
omizer tubing under Section I rules under the following
conditions, provided all other requirements of Section I
are satisfied.

(a) Service Restrictions

(1) Cast iron economizer tubing shall not be used
where subject to direct radiation from the furnace.

(2) The design pressure for the economizer tubing
shall not exceed 250 psi (1700 kPa) at temperatures
not greater than 450°F (232°C).

(3) Cast iron flanges and flanged fittings conforming
to ANSI B 16.1-75, Cast Iron Pipe Flanges and Flanged Fit*
tings, Class 125 and 250, may be used for pressuresmot
exceeding the American National Standard ratifigs for
temperatures not exceeding 450°F (232°C).

(4) Material shall be tested in accordance with the fe-
quirements of Section II.

(5) All castings shall be finished free from surface de-
fects, porosity, blow holes, and warping.

(6) Mating surfaces shall be machined(

(7) All internal pressure surfaces shall be circular in
form.

(8) When no rules are given.and' it is impractical to
calculate the strength of the éeohomizer tubing with a
reasonable degree of accuracy, the design pressure shall
be determined in accordanee with A-22 of Section I. A fac-
tor of 10 instead of,6:67 shall be used in the formula
A-22.6.3.2.2. Where-previous tests were conducted by
the manufacturer inf the presence of the authorized in-
spector, he may produce certified documentation of such
tests.

(9)-Economizers constructed of cast iron tubing shall
be hydfostatically tested by the method described in
PG-99’except that the test pressure shall be two times
the‘maximum allowable working pressure.

(10) This Case number shall be shown on the Manu-
facturer's Data Report.

The Committee’s function is to establish rules of safety, relating only to pressure integrity, governing the construction of boilers, pressure vessels, transport
tanks and nuclear components, and inservice inspection for pressure integrity of nuclear components and transport tanks, and to interpret these rules when
questions arise regarding their intent. This Code does not address other safety issues relating to the construction of boilers, pressure vessels, transport tanks

standards, laws, regulations or other relevant documents.

and nuclear components, and the inservice inspection of nuclear components and transport tanks. The user of the Code should refer to other pertinent codes,
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CASE (continued)

1849-1 ASME BPVC.CC.BPV-2019

TFabte 1
Maximum Allowable Stress Values for
SA-278 Cast Iron
Allowable
Stress ksi
(MPa) for Metal
Temp. Not
Tensile Strength, Exceeding
Spec No. Class min., ksi (MPa) 450°F (232°C)
SA-278 20 20.0 (140) 2.0 (13.8)
SA-278 25 25.0 (170) 2.5 (17.2)
SA-278 30 30.0 (205) 3.0 (20.7)
SA-278 35 35.0 (240) 3.5 (24.1)

2 (1849-1)
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ASME BPVC.CC.BPV-2019

CASE

1855-2

Approval Date: December 18, 2018

Code Cases will remain available for use until annulled by the applicable Standards Committee.

Case 1855-2

Section VIII, Division 1, Unfired Steam Boiler in Section |
System

Section |

Inquiry: Code rules permit unfired steam boilers as de-
fined in the Preamble of Section I to be constructed under
the provisions of Section I or Section VIII, Division 1. If it
is desired to construct an unfired steam boiler under the
provisions of Section VIII, Division 1, under what condi-
tions may it be installed in a Section I system?

Reply: It is the opinion of the Committee that an unfired
steam boiler constructed in accordance with the rules of
Section VIII, Division 1 [see UW-2(c)], may be installed
in a Section I system when the requirements of PG-58,
PG-59, PG-60, PG-61, and PG-67 through PG-73 of Section
[, applicable to piping and protective devices, are satisfied
by an appropriate Section I certificate holder, and when
the following additional requirements are satisfied.

(a) When any steam drum is not an integral part of the
unfired boiler it shall be constructed in accordance with
Section VIII, Division 1, including UW-2(c) or in aceor-
dance with Section I.

(b) Materials

(1) For those vessels or chambers constructed to Sec-
tion VIII, Division 1 rules, the materials shall'be limited to
those permitted by Section VIII, Division 1;*

(2) For those portions constructed to Section I rules,
the materials shall be limited to those permitted by Sec-
tion L

(c) Welds in unfired steam boilers shall be postweld
heat treated to the minimum holding time(and tempera-
ture requirements of Section VIII, Divisien 1 unless the
welds satisfy the exemptions in both/Section I and Section
VIII, Division 1.

(d) Stamping and Data Repofts

(1) Those vessels or chambers constructed to Section
VIII, Division 1 rules shall be stamped with the ASME
Code “U” Symbol andadditional marking required by
UG-116, and be documented with the ASME U-1 or U-1A
Data Report. A pameéplate per UG-119 shall be furnished
and shall be marked “Case___."

(2) All'portions constructed to the rules of Section I
shall be-stamped with the applicable Section I Symbol
and bedocumented with the applicable Section I data re-
port ferms. This Case number shall be shown on the Sec-
tion' I master stamping.

(3) This Case number shall be shown on the Section
VIII Manufacturer's Data Report for the unfired steam
boiler and the Section I Master Data Report.

! Except that any nonintegral steam drum, in water or steam service, shall be constructed of materials permitted by Section I, PG-9.1.

The Committee’s function is to establish rules of safety, relating only to pressure integrity, governing the construction of boilers, pressure vessels, transport
tanks and nuclear components, and inservice inspection for pressure integrity of nuclear components and transport tanks, and to interpret these rules when
questions arise regarding their intent. This Code does not address other safety issues relating to the construction of boilers, pressure vessels, transport tanks

(19)

standards, laws, regulations or other relevant documents.

and nuclear components, and the inservice inspection of nuclear components and transport tanks. The user of the Code should refer to other pertinent codes,
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ASME BPVC.CC.BPV-2019

CASE

1876-5

Approval Date: April 26, 2013

Code Cases will remain available for use until annulled by the applicable Standards Committee.

Case 1876-5
Design of Safety Valve Connections
Section |

Inquiry: For Section I construction, what design criteria
may be used for boiler proper safety valve inlet
connections?

Reply: It is the opinion of the Committee that, for Sec-
tion I construction, the following design criteria may be
used for safety valve inlet connections to the boiler
proper:

(a) For the condition with the safety valve closed, the
wall thickness of the connection shall be no less than re-
quired by the rules of PG-27 for the internal pressure
using the maximum allowable stress from Table 1A of
Section II, Part D.

(b) For the condition of safety valve operation (blowing
steam), the combined pressure stress and bending stress
from internal pressure plus valve reaction forces may ex-
ceed the allowable stresses in Table 1A of Section II, Part
D, but shall not exceed the values shown in Tables 1 and
1M.

(c) This Case number shall be shéwn on the Manufac-
turer's Data Report.

The Committee’s function is to establish rules of safety, relating only to pressure integrity, governing the construction of boilers, pressure vessels, transport
tanks and nuclear components, and inservice inspection for pressure integrity of nuclear components and transport tanks, and to interpret these rules when
questions arise regarding their intent. This Code does not address other safety issues relating to the construction of boilers, pressure vessels, transport tanks

standards, laws, regulations or other relevant documents.

and nuclear components, and the inservice inspection of nuclear components and transport tanks. The user of the Code should refer to other pertinent codes,
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CASE (continued)

1876-5

ASME BPVC.CC.BPV-2019

Table 1

Maximum Allowable Combined Stress in Safety Valve Inlet Connection When Valve Is Blowing

Carbon Steel, ksi [Note

1Y,Cr-Y,Mo-Si, ksi

2%Y,Cr-1Mo, ksi

9Cr-1Mo-V, ksi

Temperature, °F (1)] and [Note (2)] [Note (3)] [Note (4)] [Note (5)]
-20 to 400 27.0 23.6 24.2 49.2
500 25.5 23.2 24.2 49.2
600 23.3 22.5 24.2 49.1
650 22.8 21.9 24.2 48.6
700 22.7 21.1 24.2 479
750 22.0 20.5 24.2 46.8
800 17.5 20.2 24.0 45.4
850 12.7 19.5 23.6 40.7
900 19.0 231 34.8
950 18.4 19.0 29,3
1000 17.8 14.3 243
1050 12.4 12.3 19.8
1100 9.1 15.8
1150 12.3
1175 10.7
1200 9.2

GENERAL NOTES:

(a) The stress values in this table may be interpolated to determine values for-intermediate temperatures.
(b) The stress values in this table do not exceed either 90% of the yield\strength at temperature or 67% of
the average stress to produce rupture in 1000 hr.

NOTES:

(1) Upon prolonged exposure to temperatures above about 8002F,the carbide phase of carbon steel may be

converted to graphite.

(2) Material shall conform to one of the following Specifieations and Grades:
. Grade or Class

Specification No

SA-105
SA-106
SA-181
SA-210
SA-216
SA=266

B,C
60, 70
C Al

WCA, WCB, WCC

1,234

(3) Material shall conform to ene ‘of the following Specifications and Grades:

SA-182
SA-213
SA-217
SA-335

F11, Class 2
T11

WC6

P11

(4) Material shall'conform to one of the following Specifications and Grades:

SA-182
SA-213
SA-217
SA-335
SA-336

F22, Class 3
T22

wco

P22

F22, F22A

(5) Material shall conform to one of the following Specifications and Grades:

SA-182
SA-213
SA-335
SA-336

F91
T91
P91
F91

2 (1876-5)



https://asmenormdoc.com/api2/?name=ASME BPVC.CC.BPV.I (ASME Code Cases BPV) 2019.pdf

CASE (continued)

ASME BPVC.CC.BPV-2019 1876-5

Table 1M
Maximum Allowable Combined Stress in Safety Valve Inlet Connection When Valve Is Blowing

Carbon Steel, MPa [Note 1%Y,Cr-',Mo-Si, MPa 2%,Cr- 1Mo, MPa 9Cr-1Mo-V, MPa

Temperature, °C (1)] and [Note (2)] [Note (3)] [Note (4)] [Note (5)]
-30 to 204 186 163 167 339
250 178 161 167 339
300 164 157 167 339
325 159 154 167 338
350 157 150 167 334
375 156 145 167 329
400 151 141 167 322
425 123 139 166 313
450 92.7 135 163 288
454 87.6 281
475 132 161 250
500 128 141 215
525 124 113 183
550 106 91.3 154
566 85.5 137
575 787 127
593 627 109
600 103
625 81.4
649 63.3

GENERAL NOTES:

(a) The stress values in this table may be interpolated to detérmine values for intermediate temperatures.

(b) The stress values in this table do not exceed either 90%,o0f the yield strength at temperature or 67% of
the average stress to produce rupture in 1000 hrs

NOTES:

(1) Upon prolonged exposure to temperatures above about 425°C, the carbide phase of carbon steel may be
converted to graphite.

(2) Material shall conform to one of the following Specifications and Grades:

Specification No. Grade or Class
SA*105
SA-106 B, C
SA-181 60, 70
SA-210 C, Al
SA-216 WCA, WCB, WCC
SA-266 1,23,4

(3) Material shall conform to one of the following Specifications and Grades:

SA-182 F11, Class 2
SA-213 T11
SA-217 wcCé6
SA-335 P11

(4) Material shall conform to one of the following Specifications and Grades:

SA-182 F22, Class 3
SA-213 T22

SA-217 wCe9
SA-335 P22

SA-336 F22, F22A

(5) Material shall conform to one of the following Specifications and Grades:

SA-182 F91
SA-213 T91
SA-335 P91
SA-336 F91

3 (1876-5)
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ASME BPVC.CC.BPV-2019

CASE

1924-2

Approval Date: December 30, 2006

Code Cases will remain available for use until annulled by the applicable Standards Committee.

Case 1924-2
Nickel-Molybdenum-Chromium Alloy (UNS N10276)
Section |

Inquiry: May nickel-molybdenum-chromium alloy (UNS
N10276) fittings, rod, plate, sheet and strip, welded pipe,
seamless pipe and tube, and welded tube conforming to
SB-366, SB-574, SB-575, SB-619, SB-622, and SB-626 be
used for water-wetted service Section I construction?

Reply: 1t is the opinion of the Committee that nickel-
molybdenum-chromium alloy (UNS N10276) may be used
for water-wetted service in Section I construction, pro-
vided the following additional requirements are met:

(a) The maximum allowable stress values for the mate-
rial shall be those listed in Section II, Part D, Table 1B for
SB-366, SB-574, SB-575, SB-619, SB-622, and SB-626.

(b) Welded fabrication shall conform to the applicable
requirements of Section I.

(1) Welding procedure and performance qualifica-
tions shall be conducted in accordance with Section IX.

(2) Welding shall be done by any welding process
capable of meeting the requirements.

(3) Welding electrodes and filler metal shall conform
to the requirements of PW-5.4.

(4) Where welding repair of a defect is requiredit
shall be followed by reexamination as required’in
PW-11. Where a defect is removed and weldingtrepair
is not necessary, care shall be taken to contour,the surface
so as to eliminate any sharp notches or corners. The con-
toured surface shall then be reinspected by the same
means originally used for locating the defect to be sure
it has been completely removed.

(c) Heat treatment after fofiming or fabrication is
neither required nor prohibited.

(d) This Case numbet; shall be identified in the Data
Report.

CAUTION: Austenitic'alloys are subject to stress corrosion
cracking, intergranular attack, pitting, and crevice corrosion
when used in boiler applications in aqueous environment. Fac-
tors that affect the susceptibility of these materials are applied
or residual stress, water chemistry and deposition of solids, and
material condition. Susceptibility to attack is enhanced when
theé, material is used in a sensitized condition, or with residual
cold work. Concentration of corrosive agents (e.g., chlorides,
caustic, or reduced sulfur species) can occur under deposits
formed on the surface of these materials, and can result in se-
vere underdeposit wastage or cracking. For successful opera-
tion in water environment, careful attention must be paid to
continuous control of water chemistry.

The Committee’s function is to establish rules of safety, relating only to pressure integrity, governing the construction of boilers, pressure vessels, transport
tanks and nuclear components, and inservice inspection for pressure integrity of nuclear components and transport tanks, and to interpret these rules when
questions arise regarding their intent. This Code does not address other safety issues relating to the construction of boilers, pressure vessels, transport tanks

standards, laws, regulations or other relevant documents.

and nuclear components, and the inservice inspection of nuclear components and transport tanks. The user of the Code should refer to other pertinent codes,
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ASME BPVC.CC.BPV-2019

CASE

1932-5

Approval Date: August 4, 2006

Code Cases will remain available for use until annulled by the applicable Standards Committee.

Case 1932-5

SA-736/SA-736M Plates and ASTM A859/A859M-95
Forgings

Section VIII, Division 1; Section VIII, Division 2; Section
VIII, Division 3

Inquiry: Under what conditions may low-carbon, age-
hardening nickel-copper-chromium-molybdenum-
columbium alloy steel plates and forgings conforming to
SA-736/SA-736M, Grade A, and ASTM specification
A859/A859M-95, be used in welded construction under
the rules of Section VIII, Divisions 1, 2, and 3?

Reply: It is the opinion of the Committee that the mate-
rials described in the Inquiry may be used under the rules
of Section VIII, Divisions 1, 2, and 3, subject to the follow-
ing additional requirements:

(a) The following allowable stress values, the allowable
stress intensity values, and yield strength values shall
apply:

(1) Division 1. The maximum allowable stress values
shall be those shown in Table 1.

(2) Division 2. The design stress intensity values,S,y,
shall be those shown in Table 2. The yield strengthévalues,
S, for Division 2 shall be those shown in Tablé\3)

(3) Division 3. The yield strength values, S5, for Divi-
sion 3 shall be those shown in Table 3 of this Code Case.

(b) For external pressure design, the following require-
ments shall apply:

(1) Divisions 1 and 2. Use Fig,\CS-2 of Section II, Part
D.

(2) Division 3. Use KD-222 of Section VIII, Division 3.

(c) Separate welding procedure and performance qua-
lifications shall be condueted for these materials in accor-
dance with SectionIX.

(d) Preheat. Preheat is not required when the base me-
tal temperatire is 50°F or warmer, for nominal thick-
nesses upto- 1Y, in. inclusive. A preheat of 200°F is
required foF nominal thicknesses greater than 1Y, in.

(e] Postweld Heat Treatment. Postweld heat treatment
is (prpohibited.

(f) Impact Test Requirement. The following require-
ments shall apply:

(1) Divisions 1 and 2. For material with thicknesses
greater than 1 in. up to and including 4 in., the lateral
expansion at the lowest permissible tempetature
(MDMT) specified shall be 25 mils. minimum.

(2) Division 3. Transverse Charpy V-notchimpact test
specimens shall be used for Division 3 construction. The
test specimens, the testing requirements, and the energy
values shall meet the requirements\ofArticle KM-2 in Part
KM.

(9) The following requiremerts shall apply:

(1) Division 1 Construction: Part UCS.

(2) Division 2 Construction: Article M-2.

(3) Division 3 Lonstruction: KM-101, Articles KM-2
and KE-2.

(h) For Division 3 construction, the materials certifica-
tion shall bé in accordance with KM-101 of Section VIII,
Division-3\

(i)~This Case number shall be shown on the Manufac-
turer's Data Report Form.

Table 1
Maximum Allowable Stress Values,
Division 1, ksi

Specification, Grade, Class For Metal Temperatures Not

Thickness Exceeding 650°F [Note (1)]
A736, Grade A
Class 1
t <3, in. 25.7
Class 2
t<2in. 20.6
2in. <t <4in. 18.6
Class 3
t<2in 24.3
2in. <t <4in. 21.4
A859
Class 1
t <4in. 18.6
Class 2
t<4in. 21.4

NOTE:
(1) The revised criterion of 3.5 on tensile strength was used in es-

tablishing these values.

The Committee’s function is to establish rules of safety, relating only to pressure integrity, governing the construction of boilers, pressure vessels, transport
tanks and nuclear components, and inservice inspection for pressure integrity of nuclear components and transport tanks, and to interpret these rules when
questions arise regarding their intent. This Code does not address other safety issues relating to the construction of boilers, pressure vessels, transport tanks

standards, laws, regulations or other relevant documents.

and nuclear components, and the inservice inspection of nuclear components and transport tanks. The user of the Code should refer to other pertinent codes,
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CASE (continued)

1932-5 ASME BPVC.CC.BPV-2019

L I -
1TdUlT 4

Design Stress Intensity Values, S, Division 2, ksi

Specification, Grade, Class For Metal Temperatures Not
Thickness Exceeding 650°F
A736, Grade A
Class 1
t <3, in. 30.0
Class 2
t<2in. 24.0
2in. <t <4in. 21.7
Class 3
t<2in. 28.3
2in. <t <4in. 25.0
A859
Class 1
t <4in. 21.7
Class 2
t<4in. 25.0
Table 3
Values of Yield Strength, S,

Specification, Grade, Class Yield Strength, ksi, for Metal Temperature Not Exceeding, °F
Thickness, in. 100 200 300 400 500 600 650
A736, Grade A

Class 1
t <0.75 80.0 75.3 72.6 69.4 67.6 65.5 64.2
Class 2
t <1.00 65.0 61.1 586 56.8 54.9 53.2 52.1
1<ts<2 60.0 56.5 54.1 52.4 50.7 49.1 48.1
2<t<4 55.0 51.8 49.6 48.1 46.5 45.0 441
Class 3
t<2 75.0 70.6 67.6 65.6 63.4 61.4 60.2
2<t<4 65.0 611 58.6 56.8 54.9 53.2 52.1
A859
Class 1
t <4in. 550 51.8 49.6 48.1 46.5 45.0 441
Class 2
t <4in. 65.0 61.1 58.6 56.8 54.9 53.2 52.1

2 (1932-5)
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CASE

1934

Approval Date: May 25, 1983

Code Cases will remain available for use until annulled by the applicable Standards Committee.

Case 1934

Alternative Rules for Heat Treatment of Boiler External
Piping

Section |

Inquiry: May a Certificate Holder who assembles boiler
external piping (PG-58.3) apply Section I preheat and
PWHT requirements to boiler external piping in lieu of
ANSI/ASME B31.1 requirements?

Reply: It is the opinion of the Committee that any holder
of the ASME “S,” “A,” or “PP” symbol stamp and Certificate
of Authorization may apply the preheat and PWHT re-
quirements of Section I to boiler external piping in lieu
of the corresponding requirements of B314}

This Case number shall be identified in’'the Manufac-
turer's Data Report Form.

The Committee’s function is to establish rules of safety, relating only to pressure integrity, governing the construction of boilers, pressure vessels, transport
tanks and nuclear components, and inservice inspection for pressure integrity of nuclear components and transport tanks, and to interpret these rules when
questions arise regarding their intent. This Code does not address other safety issues relating to the construction of boilers, pressure vessels, transport tanks

standards, laws, regulations or other relevant documents.

and nuclear components, and the inservice inspection of nuclear components and transport tanks. The user of the Code should refer to other pertinent codes,

1(1934)
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CASE

1935-4

Approval Date: September 23, 2007

Code Cases will remain available for use until annulled by the applicable Standards Committee.

Case 1935-4
Nickel-Chromium-Molybdenum-Columbium Alloy (UNS
N06625)

Section |

Inquiry: May solution annealed (Grade 2) nickel-
chromium-molybdenum-columbium alloy (UNS N06625)
conforming to the specifications listed in Table 1 be used
for Section I welded construction in water wetted service?

Reply: 1t is the opinion of the Committee that solution
annealed (Grade 2) nickel-chromium-molybdenum-
columbium alloy (UNS N06625) as described in the In-
quiry may be used’ in Section I construction in water
wetted service, provided the following additional require-
ments are met.

(a) The maximum allowable stress values shall be those
listed in Section II, Part D, Table 1B. The maximum metal
temperature shall not exceed 1000°F (538°C).

(b) Welded fabrication shall conform to the applicable
requirements of Section I.

(1) The procedure and performance qualifications
shall be conducted as prescribed in Section IX. Theanate-
rial is P-No. 43.

(2) Welding shall be done by any welding process or
combination of processes capable of{meeting the
requirements.

(c) This Case number shall be identified in the Manu-
facturer's Data Report.

CAUTION: Austenitic alloys are’subject to stress corrosion
cracking, intergranular attaeck, pitting, and crevice corrosion
when used in boiler applications in aqueous environments. Fac-
tors that affect the susceptibility of these materials are applied
or residual stress, watéer chemistry and deposition of solids, and
material condition. Susceptibility to attack is enhanced when
the material is'used in a sensitized condition, or with residual
cold work. Concentration of corrosive agents (e.g., chlorides,
caustic, er'réduced sulfur species) can occur under deposits
formed.on the surface of these materials, and can result in se-
vere underdeposit wastage or cracking. For successful opera-
tion in water environments, careful attention must be paid to
continuous control of water chemistry.

1 Alloy N06625 is subject to severe loss of impact strength at room temperature after exposure in the range of 1000°F to 1100°F (540°C

to 595°C).

The Committee’s function is to establish rules of safety, relating only to pressure integrity, governing the construction of boilers, pressure vessels, transport
tanks and nuclear components, and inservice inspection for pressure integrity of nuclear components and transport tanks, and to interpret these rules when
questions arise regarding their intent. This Code does not address other safety issues relating to the construction of boilers, pressure vessels, transport tanks

standards, laws, regulations or other relevant documents.

and nuclear components, and the inservice inspection of nuclear components and transport tanks. The user of the Code should refer to other pertinent codes,
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CASE (continued)

1935-4

ASME BPVC.CC.BPV-2019

L .
dulc 1

Material Specifications

Plate, sheet, and strip SB-443
Seamless pipe and tube SB-444
Rod and bar SB-446

2 (1935-4)
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CASE

1936-3

Approval Date: February 20, 2002

Code Cases will remain available for use until annulled by the applicable Standards Committee.

Case 1936-3
Nickel-Iron-Chromium-Molybdenum-Copper Alloy
(UNS N08825) for Water Wetted Service

Section |

Inquiry: May nickel-iron-chromium-molybdenum-
copper alloy (UNS N08825) conforming to ASME specifi-
cations SB-423, SB-424, SB-425, and SB-704 be used for
water wetted service in Section I construction?

Reply: It is the opinion of the Committee that the mate-
rial described in the Inquiry may be used for water
wetted service in Section I construction at a design tem-
perature of 1000°F or less, provided the following addi-
tional requirements are met:

(a) The maximum allowable stress values for welded
construction shall be those listed in Section II, Part D,
Table 1B for SB-423, SB-424, and SB-425.

(b) For SB-704, the maximum allowable stresses shall
be those given in Section II, Part D, Table 1B for Section
VIII-1 use. Or, provided the following additional require-
ments are met, the stress values given in Section II, Part
D, Table 1B for SB-423 may be used:

(1) The tubing shall be used for boiler, waterwall, su-
perheater, and economizer tubes that are enclosed within
the setting.

(2) The maximum outside diameter shall be 3% in.

(3) The weld seam of each tube shall be subjected to
an angle beam ultrasonic inspection‘petr SB-751.

(4) A complete volumetric inspection of the entire
length of each tube shall be performed in accordancewith
SB-751.

(5) Material test reports shall be supplied.

(c) Welded fabrication shall conform to.the applicable
requirements of Section 1.

(1) The procedure and perforimance qualifications
shall be conducted as prescribedsin‘Section IX.

(2) Welding shall be done. by any welding process or
combination of processes‘capable of meeting the
requirements.

(d) For external préssure design (see Section II, Part D),
use Fig. NFN-7 up“to’and including 700°F. For tempera-
tures above 700°F use Fig. NFN-8.

(e) This Case-number shall be identified in the Manu-
facturer's\Data Report.

CAUFION: Austenitic alloys are subject to stress corrosion
cracKing, intergranular attack, pitting, and crevice corrosion
when used in boiler applications in aqueous environments. Fac-
tors that affect the susceptibility of these materials are applied
or residual stress, water chemistry and deposition of solids, and
material condition. Susceptibility to attack is enhanced when
the material is used in a sensitized condition, or with residual
cold work. Concentration of corrosive agents (e.g., chlorides,
caustic, or reduced sulfur species) can occur under deposits
formed on the surface of these materials and can result in se-
vere underdeposit wastage or cracking. For successful opera-
tion in water environments, careful attention must be paid to
continuous control of water chemistry.

The Committee’s function is to establish rules of safety, relating only to pressure integrity, governing the construction of boilers, pressure vessels, transport
tanks and nuclear components, and inservice inspection for pressure integrity of nuclear components and transport tanks, and to interpret these rules when
questions arise regarding their intent. This Code does not address other safety issues relating to the construction of boilers, pressure vessels, transport tanks

standards, laws, regulations or other relevant documents.

and nuclear components, and the inservice inspection of nuclear components and transport tanks. The user of the Code should refer to other pertinent codes,
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CASE

1949-4

Approval Date: February 20, 2004

Code Cases will remain available for use until annulled by the applicable Standards Committee.

Case 1949-4

Forgings of Nickel-lron-Chromium Alloys N08800 and
N08810

Section |

Inquiry: May forgings of nickel-iron-chromium alloys
N08800 and N08810 that conform to SB-564 be used
for water wetted service in Code construction under Sec-
tion I?

Reply: 1t is the opinion of the Committee that nickel-
iron-chromium alloys N08800 and N08810 as described
in the Inquiry may be used in Section I construction, pro-
vided the following additional requirements are met.

(a) The maximum allowable stress values shall be those
listed in Table 1B of Section II, Part D.

(b) Welded fabrication shall conform to the applicable
requirements of Section I.

(1) The procedure and performance qualification
shall be conducted as prescribed in Section IX.

(2) Welding shall be done by any welding processtor
combination of processes capable of meeting,the
requirements.

(c) This Case number shall be shown on the Data
Report.

CAUTION: Austenitic alloys are subject to/stress corrosion
cracking, intergranular attack, pitting, and crevice corrosion
when used in boiler applications in agueous environments. Fac-
tors that affect the susceptibility of-these materials are applied
or residual stress, water chemistryand deposition of solids, and
material condition. Susceptibility to attack is enhanced when
the material is used in a.sensitized condition, or with residual
cold work. Concentration of corrosive agents (e.g., chlorides,
caustic, or reduced sulfur species) can occur under deposits
formed on the sufface of these materials, and can result in se-
vere underdeposit wastage or cracking. For successful opera-
tion in wateT environments, careful attention must be paid to
continuous\control of water chemistry.

The Committee’s function is to establish rules of safety, relating only to pressure integrity, governing the construction of boilers, pressure vessels, transport
tanks and nuclear components, and inservice inspection for pressure integrity of nuclear components and transport tanks, and to interpret these rules when
questions arise regarding their intent. This Code does not address other safety issues relating to the construction of boilers, pressure vessels, transport tanks

standards, laws, regulations or other relevant documents.

and nuclear components, and the inservice inspection of nuclear components and transport tanks. The user of the Code should refer to other pertinent codes,
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CASE

1968-1

Approval Date: December 2, 1990

Code Cases will remain available for use until annulled by the applicable Standards Committee.

Case 1968-1

Use of Acoustic Emission Examination in Lieu of
Radiography

Section VIII, Division 1

Inquiry: Under what conditions and limitations may an
acoustic emission (AE) examination conducted during the
hydrostatic test be used in lieu of radiography (RT), when
radiography in accordance with UW-51 is required by
UW-11 of Section VIII, Division 1, for the circumferential
closure weld in pressure vessels?

Reply: It is the opinion of the Committee that the cir-
cumferential closure weld in pressure vessels may be ex-
amined using the acoustic emission (AE) method in lieu of
radiography (RT) provided that all of the following re-
quirements are met.

(a) The materials of construction shall be P-No. 1 Group
1 or Group 2 and the weld thickness shall not exceed
21/2 in.

(b) The vessel shall not exceed 2 ft inside diameter, 2 ft
inside length, or 7 ft* capacity.

(c) The acoustic emission examination shall be per-
formed in accordance with a written procedure(that is
certified by the manufacturer to be in accordange with
Section V, Article 12, Acoustic Emission Examination of
Metallic Vessels During Pressure Testing:, The written
procedure shall be demonstrated to the‘satisfaction of
the Inspector.

(d) The manufacturer shall certify that personnel per-
forming and evaluating AE examinations have been qual-
ified and certified in accordance with their employer's
written practice. SNT-FC-1A-1984 shall be used as a
guideline for employers-to establish a written practice
for qualifying and-certifying personnel. The qualification
records of certified-personnel shall be maintained by their
employer.

(e) The AE‘examination shall be conducted throughout
the hydrtostatic test that is required by UG-99. Two pres-
surizatjon cycles from atmospheric pressure to the test
pressure required by UG-99 shall be used.

(f) Evaluation and acceptance criteria shall be as
follows.

(1) During the first pressurization cycle, any rapid in-
crease in AE events or any rapid increase in AE countrate
shall require a pressure hold. If either of these conditions
continues during the pressure hold, the pressure’shall be
immediately reduced to atmospheric pressure and the
cause determined.

(2) During the second pressurization cycle, the re-
quirements of (1) above shall apply.and, in addition, the
following AE indications shall bejunacceptable:

(-a) any AE event during any pressure hold;

(-b) any single AE event that produces more than
500 counts, or that preduces a signal attribute equivalent
to 500 counts;

(-c) six or more AE events detected by any single
sensor;

(-d) three or more AE events from any circular
area whese diameter is equal to the weld thickness or
1 in,~whichever is greater;

(-e) two or more AE events from any circular area
(having a diameter equal to the weld thickness or 1 in.,
whichever is greater) that emitted multiple AE events
during the first pressurization.

(g9) Welds that produce questionable acoustic emission
response signals (i.e., AE signals that cannot be inter-
preted by the AE examiner) shall be evaluated by radio-
graphy in accordance with UW-51. If the construction of
the pressure vessel does not permit interpretable radio-
graphs to be taken, ultrasonic examination may be substi-
tuted for radiography in accordance with UW-11(a)(7).
Final acceptance (or rejection) of such welds shall be
based on the radiographic or ultrasonic results, as
applicable.

(h) The AE sensors shall be positioned so that the entire
pressure vessel is monitored by the AE system and all AE
response signals shall be recorded and used in the evalua-
tion. The same AE acceptance standards shall be applied
to the rest of the vessel that are applied to the circumfer-
ential closure weld.

(i) The AE test results and records shall be retained in
accordance with the Section VIII requirements for radio-
graphic film.

(j) This Case number shall be shown on the Data Re-
port Form.

The Committee’s function is to establish rules of safety, relating only to pressure integrity, governing the construction of boilers, pressure vessels, transport
tanks and nuclear components, and inservice inspection for pressure integrity of nuclear components and transport tanks, and to interpret these rules when
questions arise regarding their intent. This Code does not address other safety issues relating to the construction of boilers, pressure vessels, transport tanks

standards, laws, regulations or other relevant documents.

and nuclear components, and the inservice inspection of nuclear components and transport tanks. The user of the Code should refer to other pertinent codes,
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CASE

1993-7

Approval Date: October 26, 2016

Code Cases will remain available for use until annulled by the applicable Standards Committee.

Case 1993-7

Precipitation-Hardening Nickel Alloy (UNS N07718)
Used as Bolting Material

Section |

Inquiry: May precipitation-hardened nickel alloy rod,
bar, forgings, and forging stock (UNS N07718) conform-
ing to SB-637 be used as a bolting material for Section I
construction?

Reply: It is the opinion of the Committee that the mate-
rial described in the Inquiry may be used as a bolting ma-
terial in Section I construction at a design temperature of
1,150°F (621°C) or less, provided the following additional
requirements are met.

(a) The maximum allowable stress values shall be those
listed in Table 1 and Table 1M.

(b) Except for nonstructural tack welds used as a lock-
ing device, no welding is permitted.

(c) This Case number shall be shown on the Manufac-
turer's Data Report.

CAUTION: Austenitic alloys are subject to stress corrosion
cracking, intergranular attack, pitting, and crevice corrosion
when used in boiler applications in aqueous environments. Fac-
tors that affect the susceptibility of these materials-are applied
or residual stress, water chemistry and deposition of solids, and
material condition. Susceptibility to attack is enhanced when
the material is used in the sensitized condition, or with residual
cold work. Concentration of corrosive agents (e.g., chlorides,
caustic or reduced sulfur species) canoccur under deposits
formed on the surface of these materials, and can result in se-
vere underdeposit wastage or cracking. For successful opera-
tion in water environments, careful attention must be paid to
continuous control of water.¢hemistry.

Table 1

Maximum Allowable Stresses, ksi

For Metal Temperature Not Allowable Stress‘Values, Max.,

Exceeding, °F ksi
100 37.0
200 37.0
300 37.0
400 37.0
500 37.0
600 37.0
700 37.0
750 37.0
800 37.0
850 37.0
900 37.0
950 37.0

1,000 37.0
1,050 37.0
1,100 37.0
1,150 37.0

The Committee’s function is to establish rules of safety, relating only to pressure integrity, governing the construction of boilers, pressure vessels, transport
tanks and nuclear components, and inservice inspection for pressure integrity of nuclear components and transport tanks, and to interpret these rules when
questions arise regarding their intent. This Code does not address other safety issues relating to the construction of boilers, pressure vessels, transport tanks

standards, laws, regulations or other relevant documents.

and nuclear components, and the inservice inspection of nuclear components and transport tanks. The user of the Code should refer to other pertinent codes,
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CASE (continued)
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Maximum Allowable Stresses, MPa

Table 1M

For Metal Temperature Not

Allowable Stress Values, Max.,

Exceeding, °C MPs
45 255
65 255

100 255

125 255

150 255

175 255

200 255

225 255

250 255

275 255

300 255

325 255

350 255

375 255

400 255

425 255

450 255

475 255

500 255

525 255

550 255

575 255

600 255

625 [Note (1)] 255

NOTE:

(1) The value provided at 625°C is for interpolation use only. The
maximum use temperature is 621°C.
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CASE

2016-1

Approval Date: August 12, 1996

Code Cases will remain available for use until annulled by the applicable Standards Committee.

Case 2016-1

Alternative Requirements for Seal Welding of Threaded
Connections, UF-32(b)

Section VIII, Division 1

Inquiry: For Section VIII, Division 1 construction, what
alternative requirements may be used to qualify welding
procedure and welder performance for seal welding of
threaded connections in seamless forged pressure vessels
of SA-372 Grades A, B, C, D, E, F, G, H, and ] material in lieu
of making a groove weld specimen as required for seal
welding in Section VIII, Division 1, para. UF-32(a) for ma-
terial with a permitted carbon content of 0.35% or less
and in Section VIII, Division 1, para. UF-32(b) for material
with a permitted carbon content exceeding 0.35%?

Reply: It is the opinion of the Committee that for Section
VIII, Division 1 construction, the following requirements
may be used to qualify welding procedure and welder
performance for seal welding of threaded connections
in seamless forged pressure vessels of SA-372 Grades A}
B, C D, E F, G, H, and ] material in lieu of making a grooyve
weld specimen as required for seal welding in Section
VIII, Division 1, para. UF-32(a) for material witha per-
mitted carbon content of 0.35% or less and in Section VIII,
Division 1, para. UF-32(b) for material with*a permitted
carbon content exceeding 0.35%.

(a) The suitability of the welding procedure, including
electrode, and the welder performance shall be estab-
lished by making a seal weld in the welding position to
be used for the actual work and in a full-size prototype
of the vessel neck, including at least some (portion of the
integrally forged head, conforming to/the’requirements
of Section VIII, Division 1, para. UF-43 and the same geo-
metry, thickness, vessel material.type; threaded-plug ma-
terial type, and heat treatment{as)that for the production
vessel it represents. Separate\welding procedure qualifi-
cations and performance qualifications shall be con-
ducted for each grade:

(b) The seal weld’in‘the prototype at the threaded con-
nection of the neck.and plug shall be cross-sectioned to
provide four macro-test specimens taken 90 deg. apart.

(c) One face of each cross section shall be smoothed
and etched with a suitable etchant (see Section VIII, Divi-
sion,'para. QW-470) to give a clear definition of the weld
metalvand heat affected zone. Visual examination of the
¢ross sections of the weld metal and heat affected zone
shall show complete fusion and freedom from cracks.

(d) All production welding shall be done in accordance
with the procedure qualification of (a) above, including
the preheat and the electrode of the same classification
as that specified in the procedure, and with welders qual-
ified using that procedure

(e) This Case number shall be shown on the Manufac-
turer's Data Report.

The Committee’s function is to establish rules of safety, relating only to pressure integrity, governing the construction of boilers, pressure vessels, transport
tanks and nuclear components, and inservice inspection for pressure integrity of nuclear components and transport tanks, and to interpret these rules when
questions arise regarding their intent. This Code does not address other safety issues relating to the construction of boilers, pressure vessels, transport tanks

standards, laws, regulations or other relevant documents.

and nuclear components, and the inservice inspection of nuclear components and transport tanks. The user of the Code should refer to other pertinent codes,
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CASE

2038-5

Approval Date: February 7, 2000

Code Cases will remain available for use until annulled by the applicable Standards Committee.

Case 2038-5

25Cr-22Ni-2Mo-N, UNS S31050, Austenitic Stainless
Steel Forgings

Section VIII, Division 1; Section VIII, Division 2

Inquiry: May solution-annealed austenitic stainless
steel, 25Cr-22Ni-2Mo-N, UNS S31050 forgings meeting
the chemical and mechanical property requirements giv-
en in Table 1 and Table 2, and otherwise conforming to
the requirements of Specification SA-182, as applicable,
be used in welded construction under the rules of Section
VIII, Divisions 1 and 2?

Reply: It is the opinion of the Committee that the mate-
rial listed in the Inquiry may be used in welded construc-
tion under the rules of Section VIII, Divisions 1 and 2,
provided the following additional requirements are met.

(a) The forgings shall be solution annealed at a mini-
mum temperature of 1925°F and liquid quenched to a
temperature below 500°F.

(b) The rules for austenitic stainless steels in Section
VIII, Divisions 1 and 2, as applicable, shall apply.

(c) The maximum allowable design stress values forDi-
vision 1 shall be those listed in Table 3. The maximum de-
sign stress intensity values, and yield strengthalues, for
Division 2 shall be those listed in Table 4.

(d) For external pressure design, use Fig. HA-2 of Séc-
tion II, Part D for both Divisions 1 and 2.

(e) This material is classified as P-No. 8 Group’2.

(f) This Case number shall be referenced\in the docu-
mentation of the material and recorded 6n the Manufac-
turer's Data Report.

The Committee’s function is to establish rules of safety, relating only to pressure integrity, governing the construction of boilers, pressure vessels, transport
tanks and nuclear components, and inservice inspection for pressure integrity of nuclear components and transport tanks, and to interpret these rules when
questions arise regarding their intent. This Code does not address other safety issues relating to the construction of boilers, pressure vessels, transport tanks

standards, laws, regulations or other relevant documents.

and nuclear components, and the inservice inspection of nuclear components and transport tanks. The user of the Code should refer to other pertinent codes,
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CASE (continued)

2038-5 ASME BPVC.CC.BPV-2019

L .
dulc 1

Chemical Requirements (Heat Analysis)

Element Weight, %
Carbon, max. 0.025
Manganese, max. 2.00
Phosphorus, max. 0.020
Sulfur, max. 0.015
Silicon, max. 0.4
Nickel 20.5-23.5
Chromium 24.0-26.0
Molybdenum 1.6-2.6
Nitrogen 0.09-0.15
Table 2
Mechanical Property Requirements
Property ksi
Tensile strength, min. 78
Yield strength, 0.2% offset, min. 37
Elongation in 2 in,, min,, % 25
Table 3

Maximum Allowable Stress Values, Division 1

For Metal Temperature
Not Exceeding, °F Allowable Stress Values, ksi [Note (1)]

100 22.3

200 21.0, 22.0 [Note (2)]
300 19.1, 20.8 [Note (2)]
400 17.8, 20.0 [Note (2)]
500 16.8, 19.5 [Note (2)]
600 15.9, 19.0 [Note (2)]

NOTES:

(1) See Note G5 of Table 1A in Section-1k/Rart D.

(2) The revised criterion of 3.5 on tensile strength was used in es-
tablishing these values.

Table 4
Design Stress Intensity and Yield Strength
Values, Division 2

For Metal Design Stress
Temperature Intensity Values, S,,,, Yield Strength Values,
Not Exceeding, °F ksi Forgings Sy, ksi
100 24.7 37.0
200 24.7 31.5
300 24.3 28.6
400 23.4 26.7
500 22.7 25.2
600 21.5 23.9
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CASE

2055-2

Approval Date: May 4, 1999

Code Cases will remain available for use until annulled by the applicable Standards Committee.

Case 2055-2
Pneumatic Testing of Pressure Vessels, UG-20
Section VIII, Division 1

Inquiry: Under what conditions may pressure vessels,
fabricated under the provisions of Section VIII, Division
1, be tested pneumatically in lieu of the hydrostatic test
set forth in UG-20(f)(2)?

Reply: It is the opinion of the Committee that pneumatic
test provisions of UG-100 and the requirements of
UG-20(f) may be used provided the following additional
requirements are met:

(a) The test pressure is at least 1.3 MAWP but shall.not
exceed 1.3 times the basis for calculated test pressure-de-
fined in Appendix 3-2;

(b) The MAWP is no greater than 500 psi;

(c) The following thickness limitations shall apply:

(1) For butt joints, the nominal thi¢kness at the thick-
est welded joint shall not exceed % in,

(2) For corner or lap weldedsjaints, the 