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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

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\Casés bogk
is updated with seven Supplements. Supplements will be sent or made available automatically to the purchasers pf
the Code Cases books up to the publication of the 2021 Code. Code Case users can check the current status of any Codle
Case at http://go.asme.org/BPVCCDatabase. Code Case users can also view an index of the completé& 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 anyj
afe 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.
Pdge Location Change (Record Number)
iv List of Sections Updated
Xl Notes to Numeric Index Revised
xifii Numeric Index Updated
Xyii Subject Index Updated
xyvii 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)
11(2130-4) 2130-4 Annulled (10-865)
1)(2151-3) 2151-3 Revised~(18-1067)
11(2235-14) 2235-14 Revised (18-1248)
11(2309) 2309 Annulled (17-2107)
1](2468-2) 2468-2 Revised (18-1068)
11(2473-2) 2473-2 Revised (17-3037)
1](2476) 2476 Annulled (17-2108)
1|(2496-4) 2496-4 Revised (18-1069)
11(2594-2) 2594-2 Revised (18-1070)
1{(2602-1) 26021 Annulled (17-2112)
1{(2638) 2638 Annulled (17-2109)
11(2671-2) 2671-2 Revised (17-3042)
11(2674-1) 2674-1 Revised (18-1071)
1](2681:1) 2681-1 Revised (18-1072)
1)(2702-5) 2702-5 Revised (17-834)
1(2711-1) 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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Page Location Change (Record Number)

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 (18-1144)
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)

NOTE: Cases 1518-5 (17-982), 2564-5 (10-322), and 2567(15-1182) have been incorporated into their respective Sec-
tions of the 2019 Edition and will be annulled six months after publication.

vii
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LIST OF CHANGES IN RECORD NUMBER ORDER

Record Number

Change

10-322

Incorporated Case 2564-5 into Section VIII, Division 3, and will annul Case 2564-5 six months

U=y

-865
h-1182

[u=N

15-2588

[N

7-834

17-982

17-1481

17-1739

1yY-1778

17-2107

[y

/-2108
y-2109
y-2110

=

[u=N

y-2112
y-2273

[N

17-2547

17-2786

1y-2787

17-2883

17-3037

atter publication of the Z019Y 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 D&sign 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 15185 six months after publication
of the 2019 edition.

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

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

Added Case 2941 to permit waiving the repgtition 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«sless than “80% of time at temperature” of the two
normalizing cycles.

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

Annulled Case 2476 on radiggraphy using phosphor imaging plate.

Annulled Case 2638 on alternative piping calibration blocks.

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

Annulled Case 2602-1 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,
added new specifications to Table 3 and added a sentence in para. (i) that allows qualifications
upder 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.

17-3042
17-3371

18-220

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

18-429 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).

18-490 Revised Case 2807 to include provisions for relaxing post forming heat treatment requirements
£, i Haod .l < H
for-thin-walled-tubingandpipe-

18-632 Added Case 2937 to allow additional method of proof testing (bursting test) for HLW water
heaters and storage tanks made from stainless steels.

18-795 Added Case 2945 to address multiple process welding procedures.

18-962 Added Case 2935 on manual UT examination.

18-987 Added Case 2924 for heat-affected zone impact testing in weld procedure qualification.

18-1067 Revised Case 2151 to limit the application to Section VIII, Division 2, Class\2 only.

18-1068 Revised Case 2468-1 to limit the application to Section VIII, Division 2, Class 2 only.

18-1069 Revised Case 2496-3 to limit the application to Section VIII, Division 2; €lass 2 only with regayd
to VIII Division 2.

18-1070 Revised Case 2594-1 to limit the application to Section VIII, Division 2, Class 2 only.

18-1071 Revised Case 2674 to limit the application to Section VIII, Division 2, Class 2 only.

18-1072 Revised Case 2681 to limit the application to Section VIII,"Djvision 2, Class 2 only.

18-1073 Revised Case 2711 to limit the application to Section VI, Division 2, Class 2 only.

18-1074 Revised Case 2727 to limit the application to Sectipn'VilI, Division 2, Class 2 only.

18-1075 Revised Case 2728 to limit the application to Section’ V1], Division 2, Class 2 only.

18-1076 Revised Case 2737-1 to limit the application té«<Section VIII, Division 2, Class 2 only.

18-1077 Revised Case 2740 to limit the applicationto ‘Section VIII, Division 2, Class 2 only.

18-1078 Revised Case 2748-1 to limit the applicatign to Section VIII, Division 2, Class 2 only.

18-1079 Revised Case 2749-1 to limit the application to Section VIII, Division 2, Class 2 only.

18-1081 Revised Case 2815 to limit the application to Section VIII, Division 2, Class 2 only.

18-1082 Revised Case 2831 to limit the applieation to Section VIII, Division 2, Class 2 only with regard to
VIII, Division 2.

18-1083 Revised Case 2840 to limit the-application to Section VIII, Division 2, Class 2 only with regard to
VIII, Division 2.

18-1103 Revised Case 2842 to limit the application to Section VIII, Division 2, Class 2 only with regard fo
VIII Division 2.

18-1144 Added Case 2936 to address boron modified ASTM A372/A372M-16, Grade ], Class 1102 mp-
terial with theladdition of 5 to 20 ppm boron.

18-1205 Revised Case 2897 to add Section I to applicability.

18-1248 Revised Case 2235-13 to remove Section XII applicability.

18-1536 Addéd-Case 2943 that provides the allowable stress basis for Section VIII, Division 2, Class|1
yessels with design temperatures in the creep range.

18-1959 Added Case 2940 to address assignment of ISO material group 11.1 to Examination Groups 1],
2b, or 3b.

18-2228 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.

18-2436 Added Case 2947 to eliminate maximum depth of bevel on tubes attached by welding stipulat¢d
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\aid
hvigating 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.

-

potnotes

With the exception of those included in the front matter (roman-numbeféd pages), all footnotes are treated as end-
nptes. The endnotes are referenced in numeric order and appear at theend 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 PressureVessel Standards Committees has been moved to the front
nfatter. This information now appears in all Boiler Code Sections (except for Code Case books).

Cross-References

It is our intention to establish cross-reference-link functionality in the current edition and moving forward. To facil-
hte this, cross-reference style has changed!.Cross-references within a subsection or subarticle will not include the des-
gnator/identifier of that subsection/subarticle. Examples follow:
e (Sub-)Paragraph Cross-References. .The cross-references to subparagraph breakdowns will follow the hierarchy of
the designators under whichfthe 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 (*a) 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).

—— e
ot
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NOTES TO NUMERIC INDEX

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 Pre
sure Vessel Code.
Supplement 7 is the last supplement published for the 2017 edition. Supplement 8 is incorporated into the 201

S-

9

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 thiey-will lhe

deleted.

Newly revised cases supersede previous versions. Previous code case number will be added in the ‘Annulled Dat
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 been fevised.

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

Number.

Legend of Abbreviations
Supp. = Supplement
R = Reinstated

2

/

xi

(19)
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NUMERIC INDEX

Annulled Datey/
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 9-¥82010
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 2351-1 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
2203-1 549=2009 2439 2-14-2003
2205 6-5-1995 2440 2-20-2004
2217-5 6-17-2003 2445-2 6-25-2010
2222:2 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 24593 1999007
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



https://asmenormdoc.com/api2/?name=ASME BPVC.CC.BPV.IV 2019.pdf

Annulled 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

370 0=2U=2UU0 2020 7=0U=2UU7

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 9-8-20110

2544-2 1-26-2009 2656 8242010

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
2576 12-30-2006 2672 6-16-2011

2577 10-2-2008 2673 6-16-2011
2581 4-26-2007 2674-1 9-30-2018 2674
2582-3 11-7-2017 2675 4-6-2011

2585-1 9-15-2009 2676 6-16-2011
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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-338 . 2426, 2532, 2824 SFA-5.5 . 2192, 2514, 2770, 2844
SB-348 .. 2426, 2532 SFA-5.8 . . 2688
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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
I J O & e T/ L o174, 201%, 277U, ZO0F% |3 e I 2000
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 . . ey 1750
A213/A213M....... 2430, 2639 B725 e 2767
A234/A234M. .. ... 2830 B730 . . 2767
A240/A240M. ... 2430, 2636, 2780, 2903 B752 A 2633
A262 ... .. 2930 B834. ... s 2916
A314 .. 1750 B858 ... ... 1750
A336/A336M.......... 2179 BI983 .. p N 2702
A351 Grade CK3BMCuN ............... 1750 C373 . A 2867
A372/A372M. ... 2892, 2907, 2936, 2939 CIO070 .. NN et 2867
A401/A401IM. ... 2516, 2609 CL274 g e e 2867
A414/A414M-07 .. ... 2619 C1499 .. G N 2867
A4T79/A4TOM . ... o 2496, 2780 D792, . () e 2795
A480/A480M. ... 2636 D2000%. . .o 2888
A494/A494M . .. ... 1750 D2837 . 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 . ... 2496, 2780 E438 .. 2715
AB41/AB4IM. ... 2736, 2879 E527 o 2877
AB59M-95 ... ... s 1932 E602 ..\ 2563
A988/A988M. ... N 2840, 2930 E1002. .. ..o 2324
A989/A989M . ... ... ... NN 2770, 2931 E1820. ... ... 2127, 2698
A1017/A1017M ..........( .7 ... 2179 E1921 ... . 2564
Bl6 . 1750, 2881 E2281 .. 2725
B21 ..o 1750 E2546 . ... 2703
B43 ... enNS 2172 E2587 .ot 2725
B85 .. MV 1750 E2930 . ... 2812, 2826
B148-93a .. /3 N 2230 F486-06 .. ... 2588
BI154 . .../ 1750, 2881 AWS Specification
B163 . N 2794 A59 .. 2473
Bl6Z o N 2652, 2684 AS511/A511IM ... 2143, 2734, 2798
3 2652 A5.14 L 2142, 2733
BL76 . . 1750 A5.29 L. 2297
B211 ... 1750 International Specification
> 27 V71 - S 4010 P2 ™ J8 8= L 7 + J Z0%O, 4711
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
B393 . 1750 EN 10025-2 ..o 2720
B423 .. 2794 EN10028-2 ... 2779

XXixX



https://asmenormdoc.com/api2/?name=ASME BPVC.CC.BPV.IV 2019.pdf

Subject Case

Subject Case

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

CIN IUZZ =4 . e e s s s i s s s aa s o757 llliLl\llUbb UI' CUIITPOIICIILS UITUCT EXLCTIIAT
EN12164.. ... 1750 Pressure When Constructed of Alloy UNS

EN 12165. ... 1750 S31060 ... 2430
ISO9080 .......ovvvviiiiie 2795, 2837 Figs. 1/1M Chart for Determining Shell

ISO9712 ... 2838 Thickness of Components Under External

I1SO 17025 ..ot 2795, 2837 Pressure When Constructed of Alloy UNS

1SO 21068-1. ...\ 2867 S31277 o 2458
ISO 21068-2. ... 2867 Fig. 1 Chart for Determining Shell Thickness

ISO 21068-3. ... ..o 2867 of Cylindrical and Spherical Vessels

JISG3459 ... . 2934 Under External Pressure When

JISG3463 . ... 2801, 2802, 2933 Constructed of Austenitic Stainless Steel

JISG 4305 ... 2763, 2765, 2898, 2899, 2900 UNS S34565. ...t e 2146
JISZ 2241 ... ... 2933, 2934 Figs. 1/1M External Pressure Chart for
UNI9006-1 .. 2627 2Y,Cr-1Mo Steel Annealed at 1,000°F/

Fip. 1/1M Chart for Determining Shell

Thickness of Components Under External
Pressure Developed for 47Ni-23Cr-

23Fe-7W, UNS N06674 .............. 2684
Figs. 1/1M Chart for Determining Shell
Thickness of Components Under External
Pressure Developed for Titanium Grade

38 L 2532

CHARTS FOR VESSELS UNDER EXTERNAL PRESSURE

538°C ..o a N 2676
Figs. 1/1M External Pressure Chart for

Stainless Steel Alloy UNS;:S30815 at

1,650°F (900°C) .guade v oo, 2682
Figs. 1/1M External Pressure Chart for UNS

NO6845 ... .0 Y . i 2794
Figs. 1/1M External Pressure Chart Up To

1,8002F/982°C...................... 2671
Figs. 1/4M External 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, except that
the tensile strength of the reduced section specimen shall
not be less than the minimum tensile strengthof the ma-
terials specified in the Inquiry.

(2) Welding on N08800 and N08810;shall be done by
any welding process or combinatiop-of processes capable
of meeting the requirements. Welding on N08028 shall be
by the gas tungsten arc process‘only.

(3) Welds that are expgsed to corrosive action of the
contents of the vessel should 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 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\prp-
vided the strength of the weld metal at the operating terp-
perature is not appreciably less than that of the high-allgy
material to be welded, and user is satisfied that its resifs-
tance to corrosion is satisfactory for th€)intended servide.

(4) Where welding repair of a defect is required,|it
shall be followed by reexamihation as required |n
PW-11. Where a defect is removed and welding repalir
is not necessary, care shall be-taken to contour the surfage
so as to eliminate any sharp notches or corners. The cop-
toured surface shall*then be reinspected by the sanpe
means originally ised for locating the defect to be sute
it has been completely removed.

(5) Whenrthese materials are cold formed, the rulges
of Section.], para. PG-19 shall apply for alloys N088(0
and N08810. Other than these requirements, any other
hedt treatment after forming or fabrication is neither rp-
quired nor prohibited, but if heat treatment is applied fo
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 corrosi¢n
cracking, intergranular attack, pitting and crevice corrosi¢n
when used in boiler applications in aqueous environments. Fqc-
tors that affect the susceptibility of these materials are appli¢d
or residual stress, water chemistry and deposition of solids, and
material condition. Susceptibility to attack is enhanced whé¢n
the material is used in a sensitized condition, or with residual
cold work. Concentration of corrosive agents (e.g. chloridgs,
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 operfa-
tion in water environments, careful attention must be paid fo
continuous control of water chemistry.

standards, laws, regulations or other relevant documents.

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
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)

1325-18 ASME BPVC.CC.BPV-2019

Table 1
Product Specifications

Form Specification
UNS N08800 and N08810

Seamless condenser and heat exchanger SB-163

tubes

ROd dnda bars db-4Uo

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 lpe
as defined in UCS-66(a).
(c) For UCS materials, the maximum governingthick
ness for Fig. UCS-66 Curve A materials is no-greater thgn
1/2 in. and for Curves B, C, or D materials is\no'greater than
1in.

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

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

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

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

standards, laws, regulations or other relevant documents.

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
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

Approval Date: December 17, 2018

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

1750-28

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 T352*

ASTM B283 Alloys C377, C464, and-C485

ASTM B365 Alloys R05200, R05400, R05255, and
R05252

ASTM B371 Alloy C69700

ASTM B392 Alloys R04200, R04210, R04251, and
R04261

ASTM B393 AHoys R04200, R04210, R04251, and
R04261

ASTM B453.Alloy C34500

ASTM B584 Alloys C87400 and C84400

ASTM:B708 Alloys R05200, R05400, R05255, and
R0525%

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

EN 12164 number CW614N material conditions R40
R380, and R360

EN 12164 number CW617N, material conditions' R34
and R430

EN 12165:1998 number CW617N material conditig
HO080

Reply: It is the opinion of the Committee that the mat
rials described in the Inquiry maybe used in the construj
tion of the bodies, bonnets,\anid yokes of pressure reli
valves, housings for breaking or buckling pin device
and holders for ruptureydisks, covered by the provisio
of Section I; Section VIII, Division 1; Section X; and Sectig
XII, provided the-following additional requirements arj
limitations areZmet:

(a) The pressure, temperature, and size limitations
Table 1 shall apply.

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

(c) A representative finished model of each produ

size and design having a bonnet, body, or yoke of pressur

relief valves, housings for breaking or buckling pin d
vices, and holders for rupture disks constructed of AST,
B16; ASTM B21 Alloys 464, 482, and 485; ASTM B176 A
loy C85800; ASTM B283 Alloys C377, C464, and C48
ASTM B371 Alloy C69700; ASTM B453 Alloy C3450
EN 1982 number CC499K material conditions GC, G
and GZ; EN 12164 number CW614N material conditio
R400, R380, and R360; EN 12164 number CW617N mat
rial conditions R360 and R430; EN 12165:1998 numb
CW617N material condition H080; or ASTM B584 All
C84400 shall be tested to determine the presence of res
dual stresses that might result in failure of individu
parts due to stress corrosion cracking. Tests shall be co
ducted in accordance with ASTM B154 or ASTM B858.

(d) Material conforming to ASTM B16, ASTM B371 A
loy C69700, and ASTM B453 Alloy C34500 shall be testg
to determine the presence of residual stresses that mig
result in failure of individual parts due to stress corrosig
cracking. Tests shall be conducted in accordance wi
ASTM B154 or ASTM B858. The test frequency shall |

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%.

standards, laws, regulations or other relevant documents.

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
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
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-

ASME BPVC.CC.BPV-2019

(n) Material conforming to EN 1982 number CC499K
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-

vices, and holders for rupture disks to use in zones sub-
jelct 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
hmmable service.

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

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

(j) Material conforming to ASTM A108 Grades 1016,
1918, 1020, and 12L14 shall meet the fine grain limita-
tipns of ASTM A29. Each heat/lot of material shall be me-
chanically tested and the results reported per
Stipplementary Requirement S6 of ASTM A108. The re-
sylts shall be reported to the purchaser (i.e., the pressure
rdlief device manufacturer) in accordance with para. 10 of
AFTM 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
r¢spectively.

() Material conforming to ASTM A494/A494M Grades
CY-40, CZ-100, and M35-1, Class 1 may be repaif’welded
if] accordance with ASTM A494/A494M using welding
procedures and welders qualified under Seetion IX.

jomz]

(m) To prevent rotation after final setting, the adjust-
ment screw may be tack welded to a valve body con-
sfructed of ASTM A576 Grade 117 material, provided
the weld is located in the sécofidary pressure zone of
the valve body and is limitéd,to the last thread of engage-
nlent of the threaded irterface between the adjustment
s¢rew and the valve body.

noting mandatory tensile property requirements. Inspec-
tion lot sampling for analysis and mechanical testing lis
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. lispection 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 requirements. Inspection lot sam-
pling for analysis and meehadnical testing is mandatory.
Certification is mandatory.

(r) The minimum 0:2% proof strength value of materi-
als EN 12164 numbers CW614N and CW617N, condition
R360 shall be 150"MPa.

(s) See Section 1], Part B, Nonmandatory Appendix A for
ordering ififormation to obtain an English language copy
of EN 1982, EN 12164, and EN 12165: 1998, and their
references.

(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

Table 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 NPS\3
ASTM B283: Alloys C377, C464, and C485 No limit 406°F max. Not ovenr NPS 3
ASTM B453: Alloy C34500 No limit 406°F max. Not6verNPS 3
ASTM B85: Alloy SC84B 300 psi 150°F max. NO limit

ASTM A126 250 psi -20°F to 450°F No Timit

ASTM A108: Grades 1117, 1118, 1137, 1141, and 1215
ASTM A314: Type 303

ASTM A576: Grade 1117

ASTM A 582: Types 303 and 416

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

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

-20°F to 500°F
-20°F to 500°F
-20°F to 500°F
-20°F to 5002F

ASTM A108: Grades 1016, 1018, and 1020 [Note (1)] -20°F to 400°F
ASTM A108: Grade 12L14 [Note (1)] -20°F t6 250°F
ASTM B393: Alloys R04200, R04210, R04251, and R04261 [Note (2)] 400°F\max.
ASTM B392: Alloys R04200, R04210, R04251, and R04261 [Note (2)] 400°F. max.
ASTM B365: Alloys R05200, R05252, R05255, and R05400 No limit 400°F max.
ASTM B708: Alloys R05200, R05252, R05255, and R05400 No limit 400°F max.
SA-351: Grade CK3MCuN [Note (4)] 700°F max.
SA-352: Grade LCC [Note (4)] -55°F to 650°F
SA-675: Grades 50, 55, 60, 65, and 70 No limit -20°F to 500°F
SA-995: Grade CD4MCuN [Note (4)] 500°F max.
ASTM A494/A494M:
Grade CZ-100 [Note (5)} 750°F max.
Grade CY-40 [Note'(6)] 900°F max.
Grade M35-1 [Note (7)] 900°F max.
ASTM A576: Grades 1040, 1042, and 1045 [Note (1)] -20°F to 650°F
ASTM A744 Grade CK3MCuN [Note (8)] 700°F max.
EN 1982 number CC499K: material conditions GC, GS, and*GZ No limit 406°F max.
EN 12164: number CW614N material conditions R400;.R380, No limit 406°F max.
and R360
EN 12164: number CW617N, material conditions-R360 and No limit 406°F max.
R430
EN 12165:1998 number CW617N material condition HO80 No limit 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 — (Class 600 Material Group 2.1 Ratings.

(4) ASME Section llyPart’D, Tables 1A and 1B allowable stresses.

(5) ASME B16.5 —Cldss 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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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 IX:

(2) Welding shall be done by any weldibg 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 differept
composition may be used provided the strength-of the
weld metal at the operating temperature is.ot appredi-
ably less than that of the high alloy material te be welded,
and the user is satisfied that its resistafice to corrosion fis
satisfactory for the intended service:

(4) Where welding repair of a.defect is required, thfis
shall be followed by reexamination as required in PW-1{1.
Where a defect is removed‘and welding repair is not nef-
essary, care shall be taken to contour the surface so as fo
eliminate any sharp notches or corners. The contour¢d
surface shall thenb€ reinspected by the same means ori
inally used fop-locating the defect to be sure it has beg
completely femoved.

(d) Heat treatment after forming or fabrication fis
neithérrequired nor prohibited.

(e

{e)-This Case number will be shown on the Data Repofrt.

€AUTION: Austenitic alloys are subject to stress corrosi¢n
cracking, intergranular attack, pitting, and crevice corrosi¢gn
when used in boiler applications in aqueous environments. Fdc-
tors that affect the susceptibility of these materials are appli¢d
or residual stress, water chemistry and deposition of solids, and
material condition. Susceptibility to attack is enhanced wh¢n
the material is used in a sensitized condition, or with residual
cold work. Concentration of corrosive agents (e.g., chloridgs,
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 operja-
tion in water environments, careful attention must be paid fo
continuous control of water chemistry.

standards, laws, regulations or other relevant documents.

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
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

Approval Date: August 4, 2004

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

1849-1

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 Fits
tings, Class 125 and 250, may be used for pressures<not
exceeding the American National Standard ratings for
temperatures not exceeding 450°F (232°C).

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

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

(6) Mating surfaces shall be machined.

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

(8) When no rules are given(and it is impractical

calculate the strength of the économizer tubing with
reasonable degree of accurdcy, the design pressure sha
be determined in accordanee with A-22 of Section I. A {3
tor of 10 instead of 6,67 shall be used in the formu
A-22.6.3.2.2. Where previous tests were conducted
the manufacturen\ilf the presence of the authorized i
spector, he may-produce certified documentation of su
tests.

(9) Economizers constructed of cast iron tubing sh3
be hydrostatically tested by the method described
PGs99 except that the test pressure shall be two tim
the maximum allowable working pressure.

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

standards, laws, regulations or other relevant documents.

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
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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Table 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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CASE

Approval Date: December 18, 2018

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

1855-2

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 accer-
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, Divisiont;*

(2) For those portions constructed to Section I pulg
the materials shall be limited to those permitted by Se|
tion L

(c) Welds in unfired steam boilers shall.be postwe
heat treated to the minimum holding time and temper;
ture requirements of Section VIII, Division 1 unless t}
welds satisfy the exemptions in bothSection I and Secti
VIII, Division 1.

(d) Stamping and Data Reports

(1) Those vessels or chambers constructed to Sectid
VIII, Division 1 rules shall\be stamped with the ASM

Code “U” Symbol andyadditional marking required B

UG-116, and be documénted with the ASME U-1 or U-1
Data Report. A nameéplate per UG-119 shall be furnishe
and shall be mayked “Case___."

(2) All portions constructed to the rules of Sectior
shall be stamped with the applicable Section I Symb
and be/documented with the applicable Section I data r
portforms. This Case number shall be shown on the Se
tion I master stamping.

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

n
E
y

A
d

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

standards, laws, regulations or other relevant documents.

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
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 (1855-2)
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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'stregs
from internal pressure plus valve reaction forces may ek-
ceed the allowable stresses in Table 1A of Section II, Part
D, but shall not exceed the values shown in Tables 1 anid
1M.

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

standards, laws, regulations or other relevant documents.

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
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 (1876-5)


https://asmenormdoc.com/api2/?name=ASME BPVC.CC.BPV.IV 2019.pdf

CASE (continued)
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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

—Temperatwe "t (Wand|Note2)]  [Note()  [Note(d)]  [Note(s)]
-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 22.8 219 24.2 48.6
700 22.7 21.1 24.2 47.9
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 23.1 34.8
950 18.4 19.0 293
1000 17.8 14.3 24.3
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 valuesifer-intermediate temperatures.
(b) The stress values in this table do not exceed either 90% of the yield strehgth at temperature or 67% of
the average stress to produce rupture in 1000 hr.

NOTES:

(1) Upon prolonged exposure to temperatures above about 800°F, the carbide phase of carbon steel may be

converted to graphite.

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

Specification No

. Grade or Class

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 oné.of the following Specifications and Grades:

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

F11, Class 2
T11

WC6

P11

(4) Material shalllconform 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 F91
SA-213 T91
SA-335 P91
SA-336 F91

2 (1876-5)
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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] INote (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 6277 109
600 103
625 81.4
649 63.3

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 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

(o) MateTtal sSnall conrorm to one oI the IoHoWINg SpecITications and GLrdades:

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

3 (1876-5)
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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 required, |it
shall be followed by reexamination as required’|n
PW-11. Where a defect is removed and welding-repdir
is not necessary, care shall be taken to contour\the surfage
so as to eliminate any sharp notches or corners. The cop-
toured surface shall then be reinspected by the sanpe
means originally used for locating the defect to be sufe
it has been completely removed.

(c) Heat treatment after forming or fabrication fis
neither required nor prohibited.

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

CAUTION: Austeniticvalloys are subject to stress corrosi¢n
cracking, intergranular attack, pitting, and crevice corrosign
when used in'beiler applications in aqueous environment. Fqc-
tors that affect the susceptibility of these materials are appli¢d
or residual-stress, water chemistry and deposition of solids, and
material condition. Susceptibility to attack is enhanced whé¢n
th€)material is used in a sensitized condition, or with residual
cold work. Concentration of corrosive agents (e.g., chloridd
caustic, or reduced sulfur species) can occur under depos%s

g

formed on the surface of these materials, and can result in
vere underdeposit wastage or cracking. For successful ope
tion in water environment, careful attention must be paid fo
continuous control of water chemistry.

standards, laws, regulations or other relevant documents.

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
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(1924-2)


https://asmenormdoc.com/api2/?name=ASME BPVC.CC.BPV.IV 2019.pdf

INTENTIONALLY> LEFT BLANK



https://asmenormdoc.com/api2/?name=ASME BPVC.CC.BPV.IV 2019.pdf

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 valuesysS,,,
shall be those shown in Table 2. The yield strength values,
S, for Division 2 shall be those shown in TableG.

(3) Division 3. The yield strength values, S}, 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 conducted for these materials in accor-
dance with Section [X)

(d) Preheat. Preheat is not required when the base me-
tal temperature‘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)-Rostweld Heat Treatment. Postweld heat treatment
is-ptohibited.

(f) Impact Test Requirement. The following require-

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

(2) Division 3. Transverse Charpy V-netch impact test
specimens shall be used for Division 37gonstruction. The
test specimens, the testing requirements, and the energy
values shall meet the requirements of Article KM-2 in Palrt
KM.

(9) The following requirements shall apply:

(1) Division 1 Constryetion: Part UCS.

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

(3) Division 3 Construction: KM-101, Articles KM12
and KE-2.

(h) For Division 3 construction, the materials certificp-
tion shall be\inn accordance with KM-101 of Section VI|I,
Division 3:

(i) “Phis Case number shall be shown on the Manufa-
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.

4 Loll 1
TTCTITS—STTaiT appry .

standards, laws, regulations or other relevant documents.

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
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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Table 2

Design Stress Intensity Values, S, Division 2, ksi

Specification, Grade, Class
Thickness

For Metal Temperatures Not
Exceeding 650°F

A736, Grade A

Class 1
US [y SU.U
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. 100 200 300 100 500 600 650
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<t<?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 75.0 706 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. 55.0 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 heldgr
of the ASME “S,” “A,” or “PP” symbol stamp and Certificate
of Authorization may apply the preheat and PWHT rp-
quirements of Section I to boiler external piping in ligu
of the corresponding requirements of B31.1

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

standards, laws, regulations or other relevant documents.

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
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

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. The'matg-
rial is P-No. 43.

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

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

CAUTION: Austenitic alloys arejsubject to stress corrosi¢n
cracking, intergranular attack, pitting, and crevice corrosigon
when used in boiler applications in aqueous environments. Fdc-
tors that affect the susceptibility of these materials are appli¢d
or residual stress, watér chemistry and deposition of solids, amd
material condition.Susceptibility to attack is enhanced whé¢n
the material is uSed in a sensitized condition, or with residual
cold work..Conicentration of corrosive agents (e.g., chloridgs,
caustic, orreduced sulfur species) can occur under deposits
formed on the surface of these materials, and can result in se-
veré underdeposit wastage or cracking. For successful operfa-
tion in water environments, careful attention must be paid fo
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).

standards, laws, regulations or other relevant documents.

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
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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Table 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, Pagt
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 encloséd'within
the setting.

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

(3) The weld seam of each tube shallbe subjected to
an angle beam ultrasonic inspection per SB-751.

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

(5) Material test reports shall be supplied.

(c) Welded fabrication shall conform t¢ the applicablle
requirements of Section 1.

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

(2) Welding shall be done by’any welding process pr
combination of processes/capable of meeting the
requirements.

(d) For external préssiire design (see Section I, Part I}),
use Fig. NFN-7 up‘t6-and including 700°F. For temperp-
tures above 700%F use Fig. NFN-8.

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

CAUTION: Austenitic alloys are subject to stress corrosi¢n
cracking, intergranular attack, pitting, and crevice corrosign
when used in boiler applications in aqueous environments. Fqc-
tors that affect the susceptibility of these materials are appli¢d
or residual stress, water chemistry and deposition of solids, and
material condition. Susceptibility to attack is enhanced wh¢n
the material is used in a sensitized condition, or with residual
cold work. Concentration of corrosive agents (e.g., chloridgs,
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 operja-
tion in water environments, careful attention must be paid fo
continuous control of water chemistry.

standards, laws, regulations or other relevant documents.

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
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 process pr
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 corrosi¢n
cracking, intergranular attack, pitting,'dnd crevice corrosi¢gn
when used in boiler applications in aqueous environments. Fac-
tors that affect the susceptibility of these materials are appli¢d
or residual stress, water chemistry and deposition of solids, and
material condition. Susceptibility to attack is enhanced wh¢n
the material is used in a Sensitized condition, or with residual
cold work. Concentration/of corrosive agents (e.g., chloridgs,
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 operja-
tion in water environments, careful attention must be paid fo
continuous-control of water chemistry.

standards, laws, regulations or other relevant documents.

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
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 accordance with
Section V, Article 12, Acoustic Emission Exanitnation 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-TC-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 hydrestatic test that is required by UG-99. Two pres-
surizatien cycles from atmospheric pressure to the test
pressure required by UG-99 shall be used.

(f) Evaluation and acceptance criteria shall be as

£-11
TOTTOWST

(1) During the first pressurization cycle, any rapid,i
crease in AE events or any rapid increase in AE count ra
shall require a pressure hold. If either of these conditio
continues during the pressure hold, the pressure’shall
immediately reduced to atmospheric pressure and t
cause determined.

(2) During the second pressurization cycle, the r
quirements of (1) above shall apply and, in addition, the
following AE indications shall be unacceptable:

(-a) any AE event during any pressure hold;
(-b) any single AE event that produces more th3n
500 counts, or that prodiices a signal attribute equivalent
to 500 counts;
(-c) six or'more AE events detected by any single

® ®© »vn O®

sensor;
(-d) three or more AE events from any circular

area whese diameter is equal to the weld thickness ¢r
1 in, Whichever is greater;
(-e) two or more AE events from any circular ar¢a
(having a diameter equal to the weld thickness or 1 in.,
whichever is greater) that emitted multiple AE evenfs
during the first pressurization.
(g9) Welds that produce questionable acoustic emissign
response signals (i.e., AE signals that cannot be intejr-
preted by the AE examiner) shall be evaluated by radip-
graphy in accordance with UW-51. If the construction pf
the pressure vessel does not permit interpretable radip-
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 he
based on the radiographic or ultrasonic results, as
applicable.
(h) The AE sensors shall be positioned so that the entife
pressure vessel is monitored by the AE system and all AE
response signals shall be recorded and used in the evalup-
tion. The same AE acceptance standards shall be appli¢d
to the rest of the vessel that are applied to the circumfejr-
ential closure weld.
(i) The AE test results and records shall be retained jn
accordance with the Section VIII requirements for radip-
graphic film.
(j) This Case number shall be shown on the Data Re-

e I
POTTTOTIOT

standards, laws, regulations or other relevant documents.

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
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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Approval Date: October 26, 2016

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

CASE

1993-7

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 ar€.applied
or residual stress, water chemistry and deposition ofsolids, and
material condition. Susceptibility to attack is'enhanced when
the material is used in the sensitized conditien, 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.

Table 1

Maximum Allowable Stresses, ksi

For Metal Temperature Not Allowable Stress‘Values, Max.

Exceeding, °F Kksi
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

standards, laws, regulations or other relevant documents.

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
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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Table 1M
Maximum Allowable Stresses, MPa
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.

2 (1993-7)
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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 4;
B,C D, E F, G, H, and ] material in lieu of making a greove
weld specimen as required for seal welding in Section
VIII, Division 1, para. UF-32(a) for material with’a 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_estap-
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 pertion of the
integrally forged head, conforming tosthe' requiremenfs
of Section VIII, Division 1, para. UF-43-and the same gep-
metry, thickness, vessel material type, threaded-plug mp-
terial type, and heat treatment(as)that for the productign
vessel it represents. Separate welding procedure qualifi-
cations and performance-qualifications shall be cop-
ducted for each grade:

(b) The seal weld’in the prototype at the threaded coh-
nection of the neck*and plug shall be cross-sectioned fo
provide four macro-test specimens taken 90 deg. apartf

(c) One face of each cross section shall be smooth¢d
and etched with a suitable etchant (see Section VIII, Diyi-
sion 1y¢para. QW-470) to give a clear definition of the we|d
metal/and heat affected zone. Visual examination of the
cross 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 accordan¢e
with the procedure qualification of (a) above, including
the preheat and the electrode of the same classificatign
as that specified in the procedure, and with welders qudl-
ified using that procedure

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

standards, laws, regulations or other relevant documents.

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
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

Approval Date: February 7, 2000

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

2038-5

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 for Di-
vision 1 shall be those listed in Table 3. The maximum de-
sign stress intensity values, and yield strength values, for
Division 2 shall be those listed in Table 4.

(d) For external pressure design, use Fig. HA-2 of S¢
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 referencediin the doc
mentation of the material and recorded on the Manufaj
turer's Data Report.

standards, laws, regulations or other relevant documents.

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
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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Table 1
Chemical Requirements (Heat Analysis)
Element Weight, %
Carbon, max. 0.025
Manganese, max. 2.00
Phosphorus, max. 0.020
ITUT, TIdX. U.UIlS5
ilicon, max. 0.4
ickel 20.5-23.5
hromium 24.0-26.0
olybdenum 1.6-2.6
Nitrogen 0.09-0.15
Table 2
Mechanical Property Requirements
Property ksi
Tensile strength, min. 78
Yfield strength, 0.2% offset, min. 37
Hlongation 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:

(L) See Note G5 of Table 1A in Section I} Rart D.

) The revised criterion of 3.5 on tefisilé'strength was used in es-
tablishing these values.

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

For Metal Design Stress
Tempeérature Intensity Values, S,,,, Yield Strength Values,
Not Exceeding, °F ksi Forgings Sy, ksi
1UU 4.7 S5/.U
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

2 (2038-5)
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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\npt
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 thickness at the thick-
est welded joint shall not exceed i
(2) For corner or lap welded joints, the thinner of the
two parts joined shall not exceed’/, in.

(d) This Case number shallLbe shown on the Manufaf-

turer's Data Report.

CAUTION: The vessel(s) should be tested in such a manner as fo
ensure personnel saféty’ from a release of the total energy of the
vessel(s).

standards, laws, regulations or other relevant documents.

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
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

2063-6

Approval Date: October 2, 2008

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

Case 2063-6
Ni-22Cr-14W-2Mo-La Alloy (UNS N06230)
Section |

Inquiry: May solution-annealed alloy UNS N06230
wrought plate, sheet, strip, bar, welded pipe and tube,
wrought fittings, seamless pipe and tube, and forgings
conforming to the specifications listed in Table 1 be used
in water service in welded construction under Section 1?

Reply: It is the opinion of the Committee that
solution-annealed alloy UNS N06230 wrought plate,
sheet, strip, rod, welded pipe and tube, wrought fittings,
seamless pipe and tube, and forgings as described in the
Inquiry may be used in water wetted service in welded
construction complying with the rules of Section I pro-
vided the following additional requirements are met:

(a) The maximum allowable stress values for the mate-
rial shall be those given in Tables 2 and 2M. For welded
pipe, tube, and fitting products, a joint efficiency factor
of 0.85 shall be used.

(b) Welded fabrication shall conform to the applicable
requirements of Section I. When welding is performed
with filler metal of the same nominal composition as
the base metal, only GMAW or GTAW processSes are
allowed.

(c) Welding procedure and performance qualifications
shall be conducted in accordance with Section IX.

(d) Heat treatment after forming or welding(is neither
required nor prohibited. When heat treatment is applied,
the temperature, time, and method of heat\treatment sh4ll
be covered by agreement betweé€n the user and
manufacturer.

(e) For Section I, which requires a temperaturg-
dependent parameter, y [see PG-27.4, Note (6)], the y vdl-
ues shall be 0.4.

(f) This Case number_shall be referenced in the docpi-
mentation of the material and recorded on the Manufafc-
turer's Data Reports

CAUTION: Austenitic alloys are subject to stress corrosi¢n
cracking, intergranular attack, pitting, and crevice corrosi¢gn
when used-in boiler applications in aqueous environments. Fdc-
tors that affect the susceptibility of these materials are appli¢d
or residual stress, water chemistry and deposition of solids, and
material condition. Susceptibility to attack is enhanced whé¢n
the' material is used in a sensitized condition or with residual
coldwork. Concentration of corrosive agents (e.g. chloridgs,
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 fo
continuous control of water chemistry.

standards, laws, regulations or other relevant documents.

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
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 (2063-6)


https://asmenormdoc.com/api2/?name=ASME BPVC.CC.BPV.IV 2019.pdf

CASE (continued)

2063-6

ASME BPVC.CC.BPV-2019

Table 1 Table 2M
Product Specifications Maximum Allowable Stress Values
Bar SB-572 For Metal
Forgings SB-564 Temperature Not
Plate, sheet, and strip SB-435 Exceeding, °C Maximum Allowable Stress, MPa [Note (1)]
Seamless pipe and tube SB-622 -30 to 40 207 207
Welded-pip $B-649 65 201 207 TNote (271
Welded tube SB-626 100 193 207 [Note (2]]
Wrought fittings SB-366 125 187 207 [Note (2)]
150 182 207 [Note (2)]
175 176 207 [Note ([2)]
200 171 207 [Note, (2)]
225 166 207 [Note (2)]
Table 2 250 161 207 [Note (2)]
. 275 157 206 [Note (2)]
Maximum Allowable Stress Values 200 154 %04 [Note (2)]
For Metal 325 150 202 [Note (2)]
Temperature Not 350 148 200 [Note (2)]
Exceeding, °F Maximum Allowable Stress, ksi [Note (1)] 375 146 198 [Note (2)]
20 to 100 30.0 30.0 400 o) 196 [Note (2)]
200 28.2 30.0 [Note (2)] 425 NG 194 [Note (2)]
300 264 30,0 [Note (2)] 450 144 194 [Note (2)]
400 24.7 30.0 [Note (2)] 475 144 194 [Note (2)]
500 231 30.0 [Note (2)] 500 144 194 [Note (2)]
600 220 294 [Note (2)] 525 144 194 [Note (2)]
650 215 29.1 [Note (2)] 550 144 [Note (3)] 194 [Note (2)], [Note
700 21.2 28.7 [Note (2)] Gl
750 21.0 28.4 [Note (2)]
800 20.9 28.2 [Note (2)] NOTEX . .
850 20.9 28.2 [Note (2)] (§8! ;I(‘)l;eie; ;aSIues are based on the use of a tensile strength criter-
ggg ;gg ;2; {Ezti gﬂ (2) Due to the relatively low yield strength of these materials,
1000 20.9 28.2 [Note (2)] these higher stress values were established at temperatures
where the short time tensile properties govern to permit the
NOTES: use of these alloys where slightly greater deformation is ac-

(I
)

These values are based on the use of a tensile strength criter-
ion of 3.5.

Due to the relatively low yield strength of these materials,
these higher stress values were established at-temperatures
where the short time tensile properties govérn to permit the
use of these alloys where slightly greater deformation is ac-
ceptable. These higher stress values ‘exceed 66%;% but do
not exceed 90% of the yield strength at temperature. Use of
these stresses may result in dimensional changes due to per-
manent strain. These stregs values are not recommended for
the flanges of gasketed joints or other applications where
slight amounts of distontion can cause leakage or malfunction.

(3)

ceptable. These higher stress values exceed 66%;% but do
not exceed 90% of the yield strength at temperature. Use of
these stresses may result in dimensional changes due to per-
manent strain. These stress values are not recommended for
the flanges of gasketed joints or other applications where
slight amounts of distortion can cause leakage or malfunction.
The maximum use temperature is 538°C; the value listed as
550°C is provided for interpolation purposes only.

2 (2063-6)
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CASE

Approval Date: October 29, 1999

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

Case 2073-1
SA-487 Grade CA6NM Class A
Section |

Inquiry: May high alloy ferrous steel castings conform-
ing to SA-487 Grade CA6NM Class A be used in welded
construction under Section I?

Reply: 1t is the opinion of the Committee that castings
described in the Inquiry may be used in welded construc-
tion complying with the rules of Section I, provided the
following additional requirements are met:

(a) The maximum allowable stress values shall be
shown in Table 1. A casting quality factor in accordan
with PG-25 shall be applied to these allowable)stress
except as otherwise proved in PG-42.

(b) Welded fabrication shall conform te the applicab
requirements in Section I.

(1) The welding procedure and<performance qualifi

cations shall be conducted as prescribed in Section IX fi
P-No. 6 Group 4 material.
(2) The postweld heat,treatment of welds shall be
accordance with PW-39,and Table 2 of this Code Case.
(c) This Case number shall be shown on the Da
Report.

2073-1

S
fe
S

n

[a

standards, laws, regulations or other relevant documents.

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
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(2073-1)


https://asmenormdoc.com/api2/?name=ASME BPVC.CC.BPV.IV 2019.pdf

CASE (continued)
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Table 1
Maximum Allowable Stress Values
For Temperature Not Maximum Allowable Stress, Kksi
Exceeding, °F [Note (1)]

-20 to 100 31.4

200 31.4

SUU SU.0

400 30.0

500 29.4

600 28.8

650 28.5

700 28.0

NOTE:

(1) The allowable stress values are based on the revised criterion
of tensile strength at temperature divided by 3.5, where
applicable.

Table 2
Mandatory Requirements For Postweld Heat Treatment of Pressure Parts and Attachments
Material Holding Temperature Minimum Holding Time at Temperature for Weld Thickness (Nominal)
Range, °F Y, or less Over Y, in. to 2 in. Over 2 in. to 5 in. Over 5 in.

5 hrs. plus 15 min. for
each additional inch
P-No.6 1050-1150 30 min. 1 hgd/in. 1 hr./in. over 5 in.

2 (2073-1)
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CASE

Approval Date: June 19, 1990

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

2093

Case 2093
A439 Type D-2 Austenitic Ductile Iron
Section VIII, Division 1

Inquiry: May Type D-2 austenitic ductile iron castings
conforming to ASTM A439-83 be used in Section VIII, Di-
vision 1 construction?

Reply: It is the opinion of the Committee that Type D-2
austenitic ductile iron castings conforming to ASTM
A439-83 may be used in Section VIII, Division 1 construc-
tion provided the following additional requirements are
met.

(a) The rules in Section VIII, Division 1, that apply-a
those in Part UCI, except for UCI-5.

(b) The maximum allowable stress value in)tensig
shall be 5.4 ksi; maximum metal temperature shall not e
ceed 450°F. (This value is less than Y of the room ter
perature specified minimum tensile strength.)

(c) This Case number shall be incladed in the Manufa
turer's Data Report.

e

standards, laws, regulations or other relevant documents.

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
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

2120-1

Approval Date: October 29, 1999

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

Case 2120-1
Nickel-Iron-Chromium-Molybdenum-Copper Low
Carbon Alloy (UNS N08926) for Code Construction
Section VIII, Division 1

Inquiry: May austenitic nickel-base alloy (UNS N08926)
sheet, strip, plate, bar, fittings, welded pipe and tube, and
seamless pipe and tube that meet the chemical composi-
tion and mechanical property requirements in Table 1
and 2, and otherwise conforming to the requirements of
SB-625, SB-649, SB-462, SB-366, SB-673, SB-674, and
SB-677, respectively, be used in Section VIII, Division 1,
welded construction?

Reply: It is the opinion of the Committee that Ni-Fe-Cr-
Mo-Cu low carbon alloy (UNS N08926) plate, sheet, strip,
plate, bar, fittings, welded pipe and tube, and seamless
pipe and tube as described in the Inquiry may be used
in Section VIII, Division 1 construction provided the fol-
lowing additional requirements are met.

(a) The maximum allowable stress values for the mate-
rial shall be those given in Table 3. For welded“piple,
welded tubing, and welded fittings, the stress values shall
be multiplied by a factor of 0.85.

(b) For pipe and tube sizes larger than those listed |n
ASTM B677 seamless pipe and ASTM 8673 welded pipe,
the dimensional requirements of ASTM B464 shall he
used. The maximum nominal pipé size and wall thickneps
are 30 and 0.5 in., respectively:

(c) The material shall be,considered as P-No. 45.

(d) Heat treatment duting or after fabrication is neith¢r
required nor prohibitéd. All other requirements in Pajrt
UNF for nickel-base alloys shall be required.

(e) For external*pressure design, Fig. NFN-9 of Sectign
[1, Part D shall.be used.

(f) This\€ase number shall be shown on the documen-
tation’and marking of the material and recorded in the
Mafwufacturer's Data Report.

standards, laws, regulations or other relevant documents.

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
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(2120-1)


https://asmenormdoc.com/api2/?name=ASME BPVC.CC.BPV.IV 2019.pdf

CASE (continued)

2120-1

Table 1
Chemical Composition
Element Composition, %
Carbon, max. 0.020
Manganese, max. 2.00
Phosphorus, max. 0.03
ITUr, ImMax. U.Ul
ilicon, max. 0.5
ickel 24.00-26.00
hromium 19.00-21.00
olybdenum 6.0-7.0
(opper 0.5-1.5
itrogen 0.15-0.25
Ifon Balance
Table 2
Mechanical Property Requirements (ALl
Product Forms)
Tensile strength, min., ksi 94.0
Yfield strength, min., ksi 43.0
Hlongation in 2 in., or 4D min., % 35

Table 3
Maximum Allowable Stress Values

For Metal Temperature Not

Exceeding, °F Stress Values, ksi [Note (1]}

100 26.9
200 24.1, 26.9 [Note (2)]
300 21.5, 26.2 [Note (2]
400 19.7, 24.8 [Note (2)]
500 18.7, 23.7 [Notey (2)]
600 18.0, 22.8 [Note (2)]
650 17.7, 22:4\[Note (2)]
700 17.5,22:0 [Note (2)]
750 17.4,21.6 [Note (2)]

NOTES:

(L) The revised criterionof 3:5 on tensile strength was used in es-

tablishing these values:
) Due to the relatively low yield strength of these materials,

these higher~stress values were established at temperatures
where the shoeft time tensile properties govern to permit the
use ofdhese alloys where slightly greater deformation is ac-
ceptable’These higher stress values exceed %, but do not ex-
ceed'90% of the yield strength at temperature. Use of these
stresses may result in dimensional changes due to permanent

Straim. T ese values are 1ot Tecommenaded for te {langes of
gasketed joints or other applications where slight amounts
of distortion can cause leakage or malfunction.

2 (2120-1)
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CASE

Approval Date: September 18, 2006

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

Case 2127-3

Type 304LN (Alloy UNS S30453) Austenitic Stainless
Steel

Section VIII, Division 1

Inquiry: May solution annealed Type 304LN (Alloy UNS
S30453) plate, sheet, strip, bar, forgings, fittings, seamless
and welded tubing, and pipe conforming to SA-182,
SA-240, SA-213, SA-312, SA-376, and SA-479, and
SA-965 be used in welded and unwelded construction un-
der Section VIII, Division 1?

Reply: 1t is the opinion of the Committee that solution
annealed Type 304LN (Alloy UNS S30453) plate, sheet,
strip, bar, forgings, fittings, seamless and welded tubing,
and pipe as described in the Inquiry may be used in Sec-
tion VIII, Division 1 construction provided.

(a) The material meets the chemical analysis and mini-
mum tensile requirements detailed in the Inquiry and
fspecifications.

(b) The Maximum Design Temperature does not exceed
100°F.

(c) The requirements, limitations and maximum dllow-
able design stress values [limited in accordance with (b)]
given in Part UHA and Table 1A of Section II,*Part D, ap-
plicable to solution annealed Type 304-(Alloy UNS
S30400) are used for this material.

(d) The provisions of UW-2(b)(1)-permitting Type No.
2 joints for Category A welds in Type 304 material are
also applicable to this material:

(e) The testing requiremeénts*of UHA-51(b)(5)(-d) shall
be applicable to all weldjng processes used for this
material.

(f) For external pressure use Fig. HA-1 of Section II,
Part D.

(g) When the material's chemical analysis requir
ments of Table 1 are met, the exemption from base'mat
rial impact testing in UHA-51 will be applicable
minimum design metal temperatures of —-452°F ar
warmer.

(h) The exemption from Vessel (Production) Te
Plates of UHA-51 may be considered/to be applicable
Type 304LN material at minimuni design metal temper;
tures of —452°F and warmer where all of the followiy
conditions are satisfied:

(1) The chemistry regquirements of Table 1 are me

(2) The depositeditiller material meets the requir
ments of Table 2.

(3) The welding processes used are limited to G
Tungsten Arc {GTAW) and Plasma Arc (PAW).

(4) Eachdot of filler metal shall be subject to delta fe
rite detexmination by the method provided in SFA-5.9.
order'to be acceptable, the delta ferrite calculated in co
junction with Figure 1 shall be not less than FN 2 n
greater than FN 7; and

(5) The following requirements are applied in lieu
those of UG-84(h). The fracture toughness of the wel
and heat affected zone of the procedure qualification te

plates shall be determined by testing in accordance wif

ASTM E1820 and shall demonstrate at —452°F an equiv|
lent fracture toughness K. (J) of at least 120ksi - +/in. d
termined from the test data using the expressid

}(C[]] - [Eﬁc)lfz- The specimens shall meet the orient

tion and location requirements of UG-84(g)(1) ay

UG-84(g)(2). Welding procedures for use only with ba

material less than 0.099 in. thickness are exempt fro
these fracture toughness testing requirements.

(i) This Case number shall be referenced in the doc
mentation and marking of the material and recorded
the Manufacturer's Data Report.

2127-3

nS

standards, laws, regulations or other relevant documents.

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
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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Table 1
Chemical Requirements of Base Metal Heat

Analysis
Element Weight, %
Carbon, max. 0.030
Manganese [Note (1)]

hosphorus, max. 0.025

Sulfur, max. 0.015
Silicon [Note (1)]
Nickel [Note (1)]
(hromium [Note (1)]
Nitrogen 0.13-0.16
(ther Elements [Note (1)]
NOTE:

(1) Chemical requirements are the same as listed in the applicable
material form specifications.

Table 2
Chemical Requirements of Filler Metal
Deposit Analysis
Hlement Weight, %
(arbon, max. 0.03
anganese 1.00-2.5
hosphorus, max. 0.03
Ifur, max. 0.02
ilicon 0.30-0.50
hromium 18.00-19.00
ickel 12.00-14.00
olybdenum 2.0-2.5
itrogen 0.035-0.060
(Jopper, max. 0.5

2 (2127-3)
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CASE

ASME BPVC.CC.BPV-2019 2130-4

Case 2130-4

ASTM A841/A841M-98° Plate

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

ANNULLED
Annulment Date: December 17, 2018

Reason: No longer needed.

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
and nuclear components, and the inservice inspection of nuclear components and transport tanks. The user of the Code should refer to other pertinent codes,
standards, laws, regulations or other relevant documents.
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CASE

2142-6

Approval Date: August 1, 2018

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

Case 2142-6

F-Number Grouping for Ni-Cr-Fe Filler Metals

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

Inquiry: What alternate rules may be applied to group-
ing UNS N06052, UNS N06054, UNS N06055, and UNS
N06056 Ni-Cr-Fe welding filler metals meeting the chem-
ical requirements of Table 1 but otherwise conforming to
AWS 5.14 to reduce the number of welding procedure and
performance qualifications?

Reply: It is the opinion of the Committee that NS
N06052, UNS N06054, UNS N06055, and UNS N06036
Ni-Cr-Fe welding filler metals meeting the chemical rp-
quirements of Table 1 but otherwise caonforming o
AWS A5.14 may be considered as F-No. 43,fox both proc-
dure and performance qualification purposes. Furthdr,
these materials shall be identified &s-UNS N06052, UNS
N06054, UNS N06055, and UNS N06056 in the Welding
Procedure Specification, Procedure Qualification Record,
and Performance Qualification Records.

This Case number shall\be shown on the Manufap-
turer's Data Report.

Table 1
Chemical Requirements
52 Composition, UNS 52M Composition, UNS 52MSS Composition, 52i Composition, UNS
Element N06052, % N06054,%. UNS N06055, % N06056, %
Carbon 0.04 0,04 0.03 0.055
Manganese 1.00 1:00 1.00 2.5-4.0
Phosphorus 0.02 0.02 0.02 0.02
Sulfur 0.015 0.015 0.015 0.015
Silicon 0.50 0.50 0.50 0.50
Chromium 28.0-31.5 28.0-31.5 28.5-31.0 26.0-28.0
Molybdenum 0.50 0.50 3.0-5.0
Nickel Balance Balance 52.0-62.0 Balance
Niobium (Columbium) plus 0.10 0.5-1.0 2.1-4.0 2.0-2.8
Tantalum
Aluminum 1.10 1.10 0.50 0.60
Aluminum and Titanium 1.50 1.50
Copper 0.30 0.30 0.30 0.30
Iron 7.0-11.0 7.0-11.0 Balance 2.0-3.0
Titanium 1.0 1.0 0.50 0.40
Other elements 0.50 0.50 0.50 0.50
GENERAL NOTE: )Maximum values unless range or minimum is indicated.

standards, laws, regulations or other relevant documents.

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
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 (2142-6)


https://asmenormdoc.com/api2/?name=ASME BPVC.CC.BPV.IV 2019.pdf

INTENTIONALLY> LEFT BLANK



https://asmenormdoc.com/api2/?name=ASME BPVC.CC.BPV.IV 2019.pdf

ASME BPVC.CC.BPV-2019

CASE

2143-2

Approval Date: April 1, 2014

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

Case 2143-2

F-Number Grouping for Ni-Cr-Fe, Classification UNS
W86152 and UNS W86056 Welding Electrodes

Section I; Section Il, Part A; Section I, Part B; Section II,
Part C; Section Il, Part D; Section IV; Section VIII,
Division 1; Section VIII, Division 2; Section VIII, Division
3; Section IX; Section X; Section XII; Section Ill, Division
1; Section XI, Division 1

Inquiry: What alternate rules may be applied to group-
ing UNS W86152 and UNS W86056 Ni-Cr-Fe welding elec-
trodes meeting the chemical and mechanical properties of
Tables 1 and 2 but otherwise conforming to AWS A5.11
to reduce the number of welding procedure and perfor-
mance qualifications?

Reply: 1t is the opinion of the Committee that UNS
W86152 and UNS W86056 Ni-Cr-Fe welding electrodes
meeting the chemical and mechanical properties of Tables
1 and 2 but otherwise conforming to AWS A5.11/A5.11M
may be considered as F-No. 43 for both procedure and
performance qualification purposes. Further, these mate=
rials shall be identified as UNS W86152 or UNS W86Q586,
as appropriate, in the Welding Procedure Specifieation,
Procedure Qualification Record, and Performancé/Qualifi-
cation Records.

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

Table 1
Chemical Requirements

Composition, %

Element UNS W86152 UNS W86056
Carbon, max. 0.05 0.055
Manganese, max. 5.00 2.5-4.5
Phosphorus, max. 0.030 0.02
Sulfur, max. 0.015 0.015
Silicon, max. 0.75 0.50
Chromium 28.0-31.5 26.0-28.0
Molybdenum, max. 0.50
Nickel Bal. Bal.
Columbium 1.0-2.5 2.0-3.6
Aluminum, max- 0.50 0.60
Copper, max. 0.50 0.3
Iron 7.0-12.0 2.0-3.0
Titanium; max. 0.50 0.40
Other Elements, max. 0.50 0.50

Table 2

Mechanical Property Requirements (ALl
Weld Metal Tension Test)

Property UNS W86152 UNS W86056
Tensile strength, min., ksi 80 90
Elongation in 2 in., min., % 30 30

standards, laws, regulations or other relevant documents.

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
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

2146

Approval Date: November 25, 1992

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

Case 2146

24Cr-17Ni-6Mn-4.5Mo-N, UNS S34565, Austenitic
Stainless Steel Forgings, Bar, Fittings, Welded and
Seamless Pipe and Tube, Plate, Sheet, and Strip
Section VIII, Division 1

Inquiry: May solution annealed austenitic stainless
steel, 24Cr-17Ni-6Mn-4.5Mo-N, UNS S34565, forgings,
bar, fittings, welded and seamless pipe and tube, plate,
sheet and strip, meeting the chemical and mechanical
property requirements given in Tables 1 and 2, and
otherwise conforming to the requirements of specifica-
tions of SA-182, SA-213, SA-240, SA-249, SA-312,
SA-376, SA-403, SA-409, and SA-479, as applicable, be
used in welded construction under the rules of Section
VIII, Division 1?

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, Division 1, provided
the following additional requirements are met.

(a) The material shall be furnished in the solution~ah-
nealed condition consisting of holding at a temperatufe
in the range from 2050°F to 2140°F for a time ranging
from 15-30 minutes, followed by water quenching, or rp-
pid cooling by other means.

(b) The rules for austenitic stainless‘teels given in Palrt
UHA shall apply.

(c) The maximum allowable design stress values shgll
be those listed in Table 3.

(d) For external pressure\design, use Figure 1, the tap-
ular values are listed in Table 4.

(e) Separate welding procedure and performance qup-
lifications shallsbe“conducted for the material in accojr-
dance with Section IX.

(f) Postweld heat treatment after forming or fabricp-
tion ig neither required nor prohibited, but when hept
treatment is performed, it shall be as in (a) above.

{g) This Case number shall be referenced in the docpi-
mentation of the material and recorded on the Manufalc-
turer's Data Report.

standards, laws, regulations or other relevant documents.

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
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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Table 1
Chemical Requirements
Element Weight, %
Carbon, max. 0.03
Manganese 5.0-7.0
Phosphorus, max. 0.030
ITUr, Imax. U.UI1U
ilicon, max. 1.0
ickel 16.0-18.0
hromium 23.0-25.0
olybdenum 4.0-5.0
Nitrogen 0.4-0.6
(olumbium, max. 0.1
Table 2
Mechanical Properties Requirements
Yfield strength, min., 0.2% offset, ksi 60
Tensile strength, min., ksi 115
Hlongation in 2 in., min., % 35
Table 3

Maximum Allowable Stress Values, ksi

Welded Pipe and
Tube, Welded
Fittings [Note

For Metal
Temperature Not

Forgings, Bar, Plate,
Sheet, Strip, Seamless

Exceeding, °F Pipe and Tube, Fittings (D]
100 28.8 24.5
200 28.4 24.1
300 26.9 229
400 259 22.0
500 25.3 21.5
600 25.0 21.3
650 24.8 21.1
700 24.6 209
750 24.3 20.7

NOTE:
1) A quality factor of 0.85 has been applied in arriving at the al-
lowable stress values\for this material.
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Table 4
Tabular Values for Figure 1
Up to 100°F, Temp. 200°F, Temp. 400°F, Temp. 600°F, Temp. 800°F,
E = 28.3 x 10° psi E =27.6 x 10° psi E =26.5 x 10° psi E = 25.3 x 10° psi E = 24.1 x 10° psi

A B, psi A B, psi A B, psi A B, psi A B, psi
1.00 -04 1,416 1.00 -04 1,382 1.00 -04 1,327 1.00 -04 1,267 1.00 -04 1,207
1.25 -03 17,715 1.11 -03 15,324 1.08 -03 14,340 9.79 -04 12,400 8.84 -04 10,673
2.24 -03 21,848 2.76 -03 19,702 3.23 -03 16,464 3.77 -03 15,781 2.28 -03 13,723
4,01 -03 26,572 6.14 -03 21,891 6.78 -03 18,057 8.38 -03 17,885 5.90 -03 16,773
9.49 -03 28,344 1.64 -02 22,985 1.80 -02 19,651 241 -02 19,201 1.21 -03 17,789
4.29 -02 29,997 5.63 -02 23,697 7.47 -02 20,819 7.50 -02 20,163 2.19 -02 18,450
7.50 -02 31,107 5.72 -02 24,080 5.55 -02, 19,314
7.50 -02 24,463 7.507202 19,713

3 (2146)
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CASE

2150

Approval Date: August 12, 1993

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

Case 2150

Large-End Cone-to-Cylinder Junction for 30 < a < 60
Degrees

Section VIII, Division 1

Inquiry: Where radiography of a circumferential joint is
not required, may a cone without a knuckle at the large
end of the cone-to-cylinder junction having a half-apex
angle a greater than 30 deg be used in the construction
of a vessel complying with the Section VIII, Division 1
rules without the special analysis specified in 1-5(g)?

Reply: It is the opinion of the Committee that when
radiography of a circumferential joint is not required, a
cone without a knuckle at the large end of a cone-to-
cylinder junction having a half-apex angle a greater than
30 deg may be used for Section VIII, Division 1 construc-
tion without the special analysis specified in 1-5(g),
provided:

(a) Equations (1) and (2) and Figures 1 and 2 given be-
low shall be used for calculating the localized stress at the
discontinuity.

PR R
=—1-v /= 1
ag t[l Y\.r} 1)

PR R
=—|05+X |— 2
% f{ * \f) @)

where

0o = membrane hoop stress'‘plus average discontinuity
hoop stress, psi

Ox — lllClll‘Ul dlltT IUllsiLuL‘lilldl LTSS lJlLlD b‘liDLUllLillui y
longitudinal stress due to bending, psi
X,Y = factors taken from Figure 1 or 2 (or tabuldraluges
taken from Table 1 or 2)
P = internal pressure, psi
R = inside radius of the cylinder at large'end of cone,
in.
t = cylinder thickness, in.
(b) The half-apex angle a is hot greater than 60 deg.
(c) The axial forces come 'solely from internal pressufe
acting on the closed ends;;When other loads (such as wind
loads, dead loads, etcd are involved, the design shall be |n
accordance with U¢2(g).
(d) o shall notbe greater than 1.5S and o, shall not bpe
greater than.3S_ where S is the maximum allowable strefs
value, in psi, ‘obtained from the applicable table of strefs
values,in\Section II, Part D.
(e)After the required thickness for the shell has beg¢n
détermined by UG-27(c), and that for the cone by UG-32
(g), the stress limits of (d) above must be checked with
egs. (a)(1) and (a)(2) using the calculated required thick-
nesses. If the limits of (d) are not met, the shell and comne
thicknesses near the junction must be increased so that
the limits of (d) are met. When additional thickness is r-
quired, the section of increased thickness shall extend|a
minimum distance from the junction as shown in Figufe
3.
(f) The angle joint between the cone and cylinder sh3ll
be designed equivalent to a double butt-welded joint and
there shall be no weak zones around the joint.
(g) This Case number shall be shown on the Manufa-
turer's Data Report.

standards, laws, regulations or other relevant documents.

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
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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Figure 1
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Figure 2
X and Y For Cone Thickness = t/cos
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Table 1
Tabular Values for Figure 1
Half-Apex Y X
Angle, deg R/t = 500 R/t =100 R/t = 50 R/t = 500 R/t =100 R/t = 50
30 0.1750 0.1721 0.1698 0.3239 0.3211 0.3182
31 0.1822 0.1788 0.1762 0.3378 0.3348 0.3317
32 0.1894 0.1854 0.1826 0.3517 0.3484 0.3451
33 0.1966 0.1921 0.1890 0.3655 0.3621 0.3586
34 0.2038 0.1987 0.1955 03794 03758 0.3720
35 0.2110 0.2054 0.2019 0.3933 0.3894 0.3855
36 0.2182 0.2121 0.2083 0.4072 0.4031 0.3990
37 0.2254 0.2187 0.2147 04211 0.4168 0.4124
38 0.2327 0.2254 0.2211 0.4349 0.4304 0.4259
39 0.2399 0.2320 0.2275 0.4488 0.4441 0.4393
40 0.2471 0.2387 0.2339 0.4627 0.4578 0.4528
41 0.2543 0.2454 0.2403 0.4766 0.4714 0.4663
42 0.2615 0.2520 0.2468 0.4905 0.4851 04797
43 0.2687 0.2587 0.2532 05043 0.4988 0.4932
44 0.2759 0.2653 0.2596 0.5182 0.5124 0.5066
45 0.2831 0.2720 0.2660 0.5321 0.5261 0.5201
46 0.2918 0.2799 0.2733 05493 05432 0.5369
47 0.3005 0.2878 0.2806 0.5665 05604 0.5537
48 0.3092 0.2958 0.2878 0.5836 0.5775 0.5704
49 0.3179 03037 0.2951 0.6008 0.5947 0.5872
50 0.3266 0.3116 0.3024 0.6180 0.6118 0.6040
51 0.3365 0.3204 0.3104 0.6379 0.6314 0.6232
52 0.3464 03291 0.3183 06577 0.6509 0.6423
53 0.3563 0.3379 0.3263 0.6776 0.6705 0.6615
54 0.3662 0.3466 0.3342 0.6974 0.6900 0.6806
55 0.3761 03554 0.3422 0.7173 0.7096 0.6998
56 0.3877 0.3654 0.3512 0.7411 0.7322 0.7217
57 0.3993 0.3754 03602 0.7649 0.7548 0.7436
58 0.4110 03854 03691 0.7887 0.7773 0.7654
59 0.4226 0.3954 0.3781 0.8125 0.7999 0.7873
60 0.4342 0.4054 0.3871 0.8363 0.8225 0.8092
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CASE (continued)
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Table 2
Tabular Values for Figure 2
Half-Apex Y X
Angle, deg R/t = 500 R/t =100 R/t =50 R/t = 500 R/t =100 R/t = 50
30 0.1601 0.1604 0.1613 0.3325 0.3297 0.3264
31 0.1646 0.1650 0.1660 0.3468 0.3437 0.3402
32 0.1691 0.1696 0.1708 0.3611 0.3578 0.3539
33 0.1735 0.1742 0.1755 0.3754 0.3718 0.3677
34 0.1780 0.1788 0.1802 0.3897 0.3858 0.3815
35 0.1825 0.1834 0.1849 0.4040 0.3998 0.3952
36 0.1870 0.1880 0.1897 0.4183 0.4139 0.4090
37 0.1915 0.1926 0.1944 0.4326 04279 0.4228
38 0.1959 0.1972 0.1991 0.4468 0.4419 0.4365
39 0.2004 0.2018 0.2038 0.4611 0.4559 0.4503
40 0.2049 0.2064 0.2086 04754 0.4700 0.4641
41 0.2094 0.2110 0.2133 0.4897 0.4840 0.4778
42 0.2139 0.2156 0.2180 0.5040 0.4980 0.4916
43 0.2183 0.2202 0.2227 05183 05120 0.5054
44 0.2228 0.2248 0.2275 0.5326 075261 0.5191
45 0.2273 0.2294 0.2322 0.5469 0.5401 0.5329
46 0.2309 0.2331 0.2359 0.5627 0.5555 0.5479
47 0.2345 0.2367 0.2397 0.5786 0.5709 0.5628
48 0.2382 0.2404 0.2434 0.594% 0.5864 0.5778
49 0.2418 0.2440 0.2472 0.6103 0.6018 0.5927
50 0.2454 0.2477 0.2509 0.6261 0.6172 0.6077
51 0.2484 0.2508 0.2540 0.6422 0.6325 0.6224
52 02515 0.2538 0.2572 0.6583 0.6479 0.6371
53 0.2545 0.2569 0.2603 0.6744 0.6632 0.6518
54 0.2576 0.2599 0.2635 0.6905 0.6786 0.6665
55 0.2606 0.2630 0.2666 0.7066 0.6939 0.6812
56 0.2628 0.2652 0.2688 0.7215 0.7078 0.6942
57 0.2649 0.2673 0.2710 0.7365 0.7217 0.7073
58 02671 0.2695 02733 0.7514 0.7356 0.7203
59 0.2692 0.2716 0.2755 0.7664 0.7495 0.7334
60 0.2714 0.2738 0.2777 0.7813 0.7634 0.7464
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CAS

Approval Date: September 30, 2018

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

Case 2151-3

3 Chromium-1 Molybdenum-¥, Vanadium-
Columbium-Calcium Alloy Steel Plates and Forgings for
Class 2

Section VIII, Division 2

Inquiry: Is it permissible in the construction of welded
pressure vessels conforming to the requirements of Sec-
tion VIII, Division 2 for Class 2, to use steel plates and
forgings with chemical, tensile, and toughness require-
ments as described in applicable material specifications
of Section II, Part A, tempered at minimum temperature
of 1,250°F (675°C) after normalizing or quenching, but
otherwise conforming to the requirements of one of the
specifications listed in Table 1?

Reply: It is the opinion of the Committee that the mate-
rials specified in the Inquiry may be used in the construc-
tion of welded vessels under the rules of Section VIII,
Division 2 for Class 2, provided the following additional
requirements are met.

(a) The maximum design metal temperature shall not
exceed 900°F (482°C).

(b) Mechanical Properties

(1) The maximum allowable stress values, S, for Divi-
sion 2, for Class 2 shall be as listed in Table 2"and Table
2M.

(2) The physical properties in Section II, Part D shs
apply.

(3) The stress-strain curve in Annex 3-D.3of'Secti
VIII, Division 2 for Class 2 shall apply.

(4) The design fatigue curve in Section VIII, Divisi
2, Annex 3-F shall apply. The interpolatipn-using 552 M1
(80 ksi) curve, and 793 MPa to 892¢MPa (115 ksi to 13
ksi) curve may be applicable.

(5) For external pressure applications, use Section
Part D, Figure CS-3.

(c) The final postweld-hreat treatment shall be in acco|
dance with the requigenients of Division 2 for Class 2 fi
P-No. 5C Grade 1 material.

(d) The supplemental requirements for Cr-Mo steels
Section VIII, Division 2, 3.4, except 3.4.4.5 shall apply.

(e) Welding shall be limited to the submerged-a
(SAW), the shielded metal-arc (SMAW), and the g
tungsten-arc (GTAW) processes.

(A Al applicable requirements of Section II, Part
Subpart 1, Table 54, if appropriate, shall apply except
otherwise provided above.

(g) This Case number shall be referenced in the doc
mentation of the material and recorded on the Manufaj
turer's Data Report.

E

2151-3

standards, laws, regulations or other relevant documents.

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
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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Table 1
Material Specifications

Table 2M
Maximum Stress Values, S, for Class 2

Maximum Stress Values, S, for Class 2

For Metal Temperature Not

Maximum Allowable Stress

Exceeding, °F Value, S, ksi
600 35.4
650 34.8
700 34.1
750 33.3
800 31.2
850 25.8
900 21.0

a)

()

LENERAL NOTES:

Allowable stress for 800°F and above are values obtained
from time-dependent properties.

The allowable stress values for temperatures of 800°F and
above are the same values provided for 3Cr-1Mo-Y,V-Ti-B,
which is similar to 3Cr-1Mo-%,V-Cb-Ca, except that the
creep strength of 3Cr-1Mo-,V-Cb-Ca alloy is slightly higher
than that of 3Cr-1Mo-Y,V-Ti-B.

Specification Grade Material For Metal Temperature Not Maximum Allowable Stress
SA-182 F3VCb Forgings Exceeding, °C Value, S, MPa
SA-336 F3VCb Forgings 300 244
SA-508 3VCb Forgings 325 243
SA-041 SVULD FOrgmgs S0U 457
SA-542 Type E, Class 4a Plates 375 234
SA-832 23V Plates 400 229

425 223

450 183

475 153

500 [Note (1)] 125
Table 2

GENERAL NOTES:

(a)
(b)

Allowable stress for 450°C and above are values obtained
from time-dependent properties.

The allowable stress values for{temperatures of 425°C and
above are the same values pravided for 3Cr-1Mo-Y,V-Ti-B,
which is similar to 3Cp~IMo-"/,V-Cb-Ca, except that the
creep strength of 3Cr>1Mo-Y,V-Cb-Ca alloy is slightly higher
than that of 3Cr-1M04Y4V-Ti-B.

NOTE:
(1) The value provided at 500°C is for interpolation only. See (a).

2 (2151-3)
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Approval Date: March 20, 2018

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

2155-2

Case 2155-2
Use of Rod and Bar for Heads
Section VIII, Division 1

Inquiry: In lieu of the rules of UG-14, may rod and bar
material be used for heads of pressure vessels con-
structed under Section VIII, Division 1?

Reply: It is the opinion of the Committee that, in lieu of
the rules of UG-14, rod and bar material may be used for
heads of pressure vessels constructed under Section VIII,
Division 1 provided the following additional require-
ments are met.

(a) The material shall conform to one of the specifica-
tions given in Section II and shall be limited to those per-
mitted in the applicable part of Subsection C.

(b) Flat heads with welding hubs, and heads machined
so that the axis of the finished head parallel to the axis of
the vessel is parallel to the long axis of the rod or bar,
shall:

(1) in addition to those required by the material
specification, have at least two transverse tensile test spes=
cimens taken from each lot (as defined in the material
specification) of rod or bar material and having the.same
diameter. The second specimen shall be oriénted at

90 deg around the perimeter from the first specime
The axis of the tensile specimen shall be located, as hear
as practicable, midway between the center thickness ay
the surface of the rod or bar. Both specimens, shall me
the mechanical property requirements of ‘the materi
specification and, for Table UCS-23 materials, the redu
tion of area shall be not less than 30%.

(2) be ultrasonically examinéd jby the straight bea
technique in accordance with SA?388. The examinatio}
shall be performed along the perimeter of the head ay
also in the axial directiom The head shall be unacceptab
if:

(-a) the exantination results show one or more i
dications acconipahied by loss of back reflection larg
than 60% of.the/reference back reflection;

(-b).The examination results show indications

largerthan 40% of the reference back reflection when aj
companied by a 40% loss of back reflection.

(3) before welding, have the cut surfaces of the hej
adjacent to the weld examined by magnetic particle or
quid penetrant methods in accordance with Mandato
Appendix 6 or 8, respectively, of Section VIII, Division

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

ly
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’1_
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standards, laws, regulations or other relevant documents.

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
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

2156-3

Approval Date: March 20, 2018

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

Case 2156-3
Use of Rod and Bar for Hollow Cylindrical-Shaped Parts
Section VIII, Division 1

Inquiry: In lieu of the rules of UG-14, may rod and bar
material be used for hollow cylindrical-shaped parts con-
structed under Section VIII, Division 1?

Reply: It is the opinion of the Committee that, in lieu of
the rules of UG-14, rod and bar material may be used for
hollow cylindrical-shaped parts constructed under Sec-
tion VIII, Division 1, provided the following additional re-
quirements are met:

(a) The materials shall conform to one of the specifica-
tions given in Section II and shall be limited to those per-
mitted in the applicable part of Subsection C.

(b) The longitudinal axis of the part shall be parallel to
the longitudinal axis of the rod or bar.

(c) In addition to those required by the material speci-
fication, at least two transverse tensile test specimens
shall be taken from each lot (as defined in the material
specification) of rod or bar material and having the same
diameter. The second specimen shall be taken at 90«deg

around the perimeter from the first specimen. The-axis
of the tensile specimen shall be located, as nearly as‘pragc-
ticable, midway between the center thickness and ‘the sulr-
face of the rod or bar. Both specimens shall meet the
mechanical property requirements of the\material spegi-
fication and, for Table UCS-23 materials;*the reductign
of area shall be not less than 30%.
(d) Each rod or bar, before machining, shall be 10006
ultrasonically examined perpendicular to the longitudinal
axis by the straight beam téchnique in accordance with
SA-388. The shell shall bé-unacceptable if:
(1) The examinatiomresults show one or more indi-
cations accompanied by loss of back reflection larger thgn
60% of the referencé back reflection.
(2) The ekamiination results show indications larger
than 40% of the reference back reflection when accompp-
nied by a40% loss of back reflection.
(e)Before welding, the cut surfaces of the part adjacept
to~the’weld shall be examined by magnetic particle or Ji-
quid penetrant methods in accordance with Mandatofy
Appendix 6 or 8, respectively, of Section VIII, Division [.
(f) This Case number shall be shown on the Manufafc-
turer's Data Report.

standards, laws, regulations or other relevant documents.

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
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

Approval Date: August 8, 1994

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

2172

Case 2172

Use of B43 Seamless Red Brass Pipe (UNS C23000) With
Drawn General Purpose Temper (H58) for Threaded
Piping for Construction of PMB and PEB Miniature
Electric Boilers

Section |

Inquiry: May seamless red brass pipe (UNS C23000)
manufactured to Specification B43 with drawn general
purpose (H58) temper be used for threaded piping for
Section I, PMB and PEB miniature electric boilers?

Reply: It is the opinion of the Committee that B43 seam-
less red brass pipe (UNS C23000) with drawn general
purpose (H58) temper may be used for threaded piping
for Section I, PMB and PEB miniature electric boilers pro-
vided the following additional requirements are met.

(a) The seamless red brass pipe meets all otherr
quirements in Section II, Part B, Specification SB-43-¢
cept for temper.

(b) Stress values for design shall be those_provided
Table 1B of Section II, Part D, SB-43, UNS~C23000 f
the annealed condition (061).

(c) Operating temperatures do not.exceed 406°F, as s
pulated in para. PG-9.3.

(d) A warning label shall be provided stating that an
monia or ammonium comp@unds shall not be permitte
to come into contact withythe external or internal surfa
of the pipe. The labelhall be attached to the boiler ne
the feed water inlet.connections.

(e) This Casesaumber shall be shown on the Manufa|
turer's Data Report.

CAUTION: This material is sensitive to stress corrosion crackis
in certain aqueous environments.

19
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standards, laws, regulations or other relevant documents.

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
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

2179-8

Approval Date: June 28, 2012

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

Case 2179-8
9Cr-2W, UNS K92460 Material
Section I; Section VIII, Division 1

Inquiry: May 9Cr-2W, UNS K92460 material conforming
to one of the specifications listed in Table 1 be used for
Section I and Section VIII, Division 1 construction?

Reply: It is the opinion of the Committee that 9Cr-2W,
UNS K92460 material conforming to one of the specifica-
tions listed in Table 1 may be used for Section I and Sec-
tion VIII, Division 1 construction, provided the following
additional requirements are met:

(a) SA-369, FP92 material shall not exceed Brinell
Hardness of 250 HBW/265 HV (25 HRC).

(b) The maximum allowable stress values, the tensile
strength values, and the yield strength values for the ma-
terial shall be those given in Tables 2 and 2M, 3 and 3V,
4 and 4M, respectively. The maximum use temperature
for the material shall be 1,200°F (649°C).

(c) For the purposes of procedure and performance
qualifications, the material shall be considered P-Ng;
15E Group 1. The procedure and performance qualifica-
tions shall be conducted in accordance with Sectien IX.
Postweld heat treatment for this material is mandatory,
and the following rules shall apply:

(1) The time requirements shall be those given for
P-No. 15E, Group 1 materials in Tables PW-39 and
UCS-56 for Sections I and VIII, Division 1, respectively.

(2) The PWHT temperature.range shall be 1,350°F
to 1,470°F (730°C to 800°C).

(d) For Section VIII, Division 1 applications, all require-
ments of Subsection C, Party UCS shall apply.

(e) Repair welding of base material shall be permitted
as prescribed by the applicable material product specifi-
cation or its geneéral requirements specification. Repair
welding of base.material shall be performed using proce-
dures and'welders or welding operators that have been
qualified-in accordance with Section IX and with one of
the following welding processes: SMAW, SAW, GTAW,
and"FCAW. The composition of the welding consumables
shall be such that the lower critical transformation tem-

postweld heat tratment temperature in para. (c)(2). If
the lower critical transformation temperature is

calculated rather than measured, the formula used shall
be reported. If requested, data supporting the validity pf
the formula shall be provided to the Manufacturer.-All re-
pair welds to base material shall be normalized and terp-
pered according to the requirements ofithe applicable
material product specification.

(f) Except as provided in (e), if during the manufactujr-
ing any portion of the component.is)hieated to a temperp-
ture greater than 1,470°F (800°C), then the component
must be reaustenitized and'retempered in its entirety jn
accordance with the applicable material specification, ¢r
that portion of the €omponent heated above 1,470{F
(800°C), including the Heat-Affected Zone created hy
the local heating;.must be replaced, or must be removed,
reaustenitized;7and retempered, and then replaced in the
component.

(g) }f the allowable stress values to be used are lefs
thamor equal to those provided in Table 1A of Sectign
IE Part D for Grade 9 (SA-213 T9, SA-335 P9, or equivalept
product specifications) at the design temperature, th¢n
the requirements of para. (e) may be waived, provid¢d
that the portion of the component heated to a temperp-
ture greater than 1,470°F (800°C) is reheat-treated with-
in the temperature range 1,350°F to 1,425°F (7301C
to 775°C). If this provision is exercised, it shall be notg¢d
on the Manufacturer's Data Report.

(h) Formed areas of vessel shell sections, heads, anjd
other pressure boundary parts of this material shall e
heat treated as follows:

(1) For Section I, forming strains shall be calculatg¢d
using the equations of PG-19. For Section VIII, Divisign
1, forming strains (extreme fiber elongations) shall be cgl-
culated using the equations of UHA-44(a)(2). When the
forming strains cannot be calculated as shown in PG-19
of Section I or UHA-44(a)(2) of Section VIII, Division [L,
the Manufacturer shall have the responsibility to detefr-
mine the maximum forming strain, except as limited by
(2) and (3)(-a).

dance with (3)(-d), regardless of the amount of strain.

at or above the temperature of 1,300°F (705°C) and pro-
duces permanent strain in the material.

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
and nuclear components, and the inservice inspection of nuclear components and transport tanks. The user of the Code should refer to other pertinent codes,
standards, laws, regulations or other relevant documents.
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(3) Cold-Forming. Cold-forming is defined as any
forming that is performed at a temperature below
1,300°F (705°C) and produces permanent strain in the
material.

(-a) For cold-formed flares, swages, or upsets in
tubing or pipe, the material shall be normalized and tem-
pered in accordance with (-f) regardless of the amount of

ASME BPVC.CC.BPV-2019

(-f) Normalization shall be performed in accor-
dance with the requirements of the applicable material
specification and shall not be performed locally. The ma-
terial shall either be heat treated in its entirety, or the
cold-strained area (including the transition to the unde-
formed portion) shall be cut away from the balance of
the component and heat treated separately, or replaced.

stfrain.

(-b) For design temperatures exceeding 1,000°F
340°C) but less than or equal to 1,115°F (600°C), and
ld-forming strains greater than 25%, the material shall
b normalized and tempered in accordance with (-f).
(-c) For design temperatures exceeding 1,115°F
6400°C) and cold-forming strains greater than 20%, the
material shall be normalized and tempered in accordance
wlith (-f).

(-d) For design temperatures exceeding 1,000°F
(340°C) but less than or equal to 1,115°F (600°C), and
c¢ld-forming strains greater than 5% but less than or
equal to 25%, the material shall be heat treated in accor-
dfnce with (-g), (-h), or (-i).

(-e) For design temperatures exceeding 1,115°F
(600°C), and cold-forming strains greater than 5% but
less than or equal to 20%, the material shall be heat treat-
edl in accordance with (-g) or (-i).

~

oo

~

(-g) Post cold-forming heat treatment shall be per;
formed at 1,350°F to 1,425°F (730°C to 775°C) for 1 hr./
in. (1 h/25 mm) or 30 min minimum. Alternatively) the
material may be normalized and tempered in accordance
with (-f).

(-h) For design temperatures less thah or equal to
1,115°F (600°C) and cold-forming straing greater than
5% but less than or equal to 25%, if a'portion of the com-
ponent is heated above the post-forming heat treatment,
then either the component shall\bé normalized and tem-
pered according to (-f), or (g) shall apply.

(-i) If a longitudinalkweld is made to a portion of
the material that is cgld>strained, that portion shall be
normalized and tempered in accordance with (-f).

(i) This Case fimmiber shall be shown on the Manufac-
turer's Data Réport and in the certification and marking
of the matérial.

Table 1
Material Specifications and Grades
Flanges, fittings, valves, SA-182 F92
and parts
Forged and bored pipe SA-369 FP92
Forgings ASTM A336/A336M-10a F92
Plate ASTM A1017/Al017M-11 Grade 92
Seamless pipe SA-335 P92
Seamless tubes SA-213 T92

2 (2179-8)



https://asmenormdoc.com/api2/?name=ASME BPVC.CC.BPV.IV 2019.pdf

ASME BPVC.CC.BPV-2019

CASE (continued)

2179-8

Table 2
Maximum Allowable Stress Values

For Metal Temperature

Tensile Strength Values

Table 3

For Metal Temperature

Not Exceeding, °F ksi Not Exceeding, °F ksi
-20 to 100 25.7 -20 to 100 90.0
200 25.7 200 84.0
SUU £2.5 SUU oU.0
400 24.5 400 77.9
500 23.8 500 75.8
600 23.2 600 73.7
650 22.8 650 72.5
700 22.4 700 71.2
750 219 750 69:8
800 21.4 800 6©8.0
850 20.8 850 66.1
900 20.1 900 63.8
950 19.2 950 61.2
1,000 18.3 1,000 58.1
1,050 15.7 [Note (1)] 1,050 54.6
1,100 12.0 [Note (1)] 1,100 50.6
1,150 8.6 [Note (1)] 1,150 46.1
1,200 5.6 [Note (1)] 1,200 40.9
NOTE:
(1) These stress values are obtained from time-dependent
properties.
Table 3M
Tensile Strength Values
Table 2M For Metal Temperature
Maximum Allowable Stress Values Not Exceeding, °C MPa
-30 to 40 621
For Metal Temperature 85 621
Not Exceeding, °C MPa 100 621
-30 to 40 177 125 621
85 177 150 610
100 177 200 592
125 177 250 577
150 174 300 563
200 169 325 556
250 165 350 547
300 161 375 539
325 159 400 528
350 156 425 517
375 154 450 504
400 151 475 489
425 148 500 472
450 144 525 452
475 140 550 429
500 135 575 404
525 129 600 376
550 123 625 344
575 99.5 [Note (1)] 650 309
600 77.0 [Note (1)]
6285 565 [Note (1)]
650 [Note (2)] 38.3 [Note (1)]
NOTES:
(1) These stress values are obtained from time-dependent
properties.

(2) The maximum use temperature is 649°C. The value at
650°C is provided for interpolation purposes only.
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Table 4
Yield Strength Values

For Metal Temperature

Not Exceeding, °F ksi
-20 to 100 64.0
200 61.0
SUU 27.7
400 58.9
500 58.2
600 57.3
650 56.6
700 55.7
750 54.7
800 53.4
850 51.7
900 49.7
950 47.4

1,000 44.5
1,050 41.2
1,100 37.4
1,150 33.0
1,200 28.0
Table 4M

Yield Strength Values

For Metal Temperature

Not Exceeding, °C MPa
-30 to 40 441
85 428
100 419
125 415
150 411
200 406
250 402
300 397
325 393
350 389
375 383
400 377
425 368
450 359
475 347
500 333
525 316
550 297
575 276
600 251
625 223
650 191
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Approval Date: August 11, 2010

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

CASE

2180-6

Case 2180-6
Seamless 12Cr-2W Material
Section I; Section VIII, Division 1

Inquiry: May 12Cr-2W seamless tubes, pipes, plate, and
forgings with the chemical analysis shown in Table 1, and
minimum mechanical properties as shown in Table 2 that
otherwise conform to the specifications listed in Table 3
be used for Sections I and VIII, Division 1 construction?

Reply: It is the opinion of the Committee that 12Cr-2W
seamless tubes, pipes, plate, and forgings with the chem-
ical analysis shown in Table 1, and minimum mechanical
properties as shown in Table 2 that otherwise conform to
the specifications listed in Table 3 be used for Sections I
and VIII, Division 1 construction, provided the following
requirements are met:

(a) The material shall be austenitized within the tem-
perature range of 1900°F to 1975°F (1040°C
to 1080°C), followed by air cooling or accelerated cooling,
and tempered within the range of 1350°F to 1470°F
(730°C to 800°C).

(b) The material shall not exceed a Brinell Hardness
Number of 250 (Rockwell C 25).

(c) The maximum allowable stress values for thie mate-
rial shall be those given in Table 4.

(d) Separate weld procedure and performance qualifi-
cations conducted in accordance with Section IX shall be
required for this material. Postweld heat treatment for
this material is mandatory, and the-following rules shall
apply:

(1) The time requirements shall be those given for
P-No. 15E, Group 1 materials in Tables PW-39 and
UCS-56 for Sections I @nd' VIII, Division 1, respectively.

(2) The PWHT!\temperature range shall be 1350°F
to 1470°F (730°C\to 800°C).

(e) For Segtion' VIII, Division 1 applications, all require-
ments of Paxt-UCS shall apply.

(f) Exeept as provided in (g) if during the manufactur-
ing any portion of the component is heated to a tempera-
ture;greater than 1470°F (800°C), then the component

must be reaustenitized and retempered in its entirety jn
accordance with (a) or that portion of the component
heated above 1470°F (800°C), including the HeatyAffected
Zone created by the local heating, must be_replaced, ¢r
must be removed, reaustenitized, and retempered, aid

then replaced in the component.

(g) If the allowable stress valueste‘be used are lefs
than or equal to those provided(in Table 1A of Sectign
II, Part D for Grade 9 (SA-213 T9, SA-335 P9, or equivalent
product specifications) at theydesign temperature, th¢n
the requirements of (e);may be waived provided thpt
the portion of the component heated to a temperature
greater than 1470°F [800°C) is reheat treated withjn
the temperature.range 1350°F to 1425°F (7309C

to 775°C).

(h) This, Casé number shall be shown on the Manufafc-

turer's Data Report.

(i) “Phis Case number shall be shown in the materipl
certification and marking of the material.

Table 1

Chemical Requirements

Element

Composition Limits, %

Carbon
Manganese, max.
Phosphorus, max.
Sulfur, max.
Silicon, max.
Chromium
Molybdenum
Tungsten

Nickel, max.
Copper
Vanadium
Columbium
Nitrogen
Aluminum, max.
Boron, max.
Titanium, max.
Zirconium, max.

0.07-0.14
0.70

0.020

0.010

0.50
10.00-11.50
0.25-0.60
1.50-2.50
0.50
0.30-1.70
0.15-0.30
0.04-0.10
0.040-0.100
0.02

0.005

0.01

0.01

standards, laws, regulations or other relevant documents.

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
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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Table 2 Table 4
Mechanical Property Requirements Maximum Allowable Stress Values
Tensile strength, min., ksi 90 For Metal Temperature Max. Allowable Stress
Yield strength, min., ksi 58 Not Exceeding, °F Values, ksi
Elongation in 2 in.,, min., % [Note (1)] 20 —20 to 100 25.7
200 25.7
NOTE. SUU 2o0.U
(1) For longitudinal strip tests, a deduction from the basic 400 24.2
values of 1.00% for each 1/32 in. decrease in wall thickness 500 23.7
below %, in. shall be made. The following table gives the 600 23.1
computed values. 650 22.9
Elongation in 2 in., 700 225
Wall Thickness, in. min., % 750 221
16 (0.312) 20.0 800 216
%52 (0.281) 19.0 850 211
Y, (0.250) 18.0 900 20.3
/2 (0.219) 17.0 950 19.5
¥16 (0.188) 16.0 1,000 18.5
%42 (0.156) 15.0 1,050 14.4
Y5 (0.125) 14.0 1,100 10.6
352 (0.094) 13.0 1,150 7.2
Y16 (0.062) 12.0 1,200 4.5
0.062 to 0.035, excl. 11.6
0.035 to 0.022, excl. 109 GENERAL NOTE: Thé allowable stress values are based on the re-
0.022 to 0.015, incl. 10.6 vised criteria of tensile strength at temperature divided by 3.5,
GENERAL NOTE: The above table gives the com- where applicalle.
puted minimum elongation values for each Y55 in. de-

crease in wall thickness. Where the wall thickness lies
between two values shown above, the minimum elon-
gation value shall be determined by the following
equation:

E =32t + 1.00

where

E = elongation in 2 in., %
actual thickness of specimen, in.

~
(]

Table 3
Specification
Forgings SA-182
Pipe SA-335
Plate SA-1017
Tube SA-213

2 (2180-6)
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CASE

2192-9

Approval Date: October 16, 2015

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

Case 2192-9
9Cr-1Mo-V Material, UNS J84090
Section |

Inquiry: May 9Cr-1Mo-V material, UNS J84090, with the
chemical composition shown in Table 1, the mechanical
properties shown in Table 2, and otherwise conforming
to applicable requirements of Section II, Part A: SA-217/
SA-217M, Grade C12A or SA-426/SA-426M, Grade CP91
be used for Section I construction?

Reply: It is the opinion of the Committee that 9Cr-
1Mo-V material, UNS J84090, having the chemical re-
quirements shown in Table 1 and room temperature me-
chanical property requirements shown in Table 2, may be
used in Section I construction provided the following re-
quirements are met:

(a) The material shall meet the chemical analysis and
minimum tensile requirements described in the Inquiry,
and shall otherwise meet the requirements of SA-217/
SA-217M or SA-426/SA-426M, as applicable.

(b) The casting shall be inspected in accordance with
the requirements of Supplementary Requirements S5
(Radiographic Inspection) or S7 (Ultrasonic Inspection),
as described in ASTM A703. The choice of method shall
be at the option of the material manufacturer unless
otherwise stated in the purchase order.

(c) The material shall be austenitized,within the tem-
perature range of 1,900°F to"1y975°F (1040°C
to 1 080°C), followed by air or accélerated cooling® to a
temperature of 200°F (95°C)«or below, followed by tem-
pering within the range of(1,350°F to 1,470°F (730°C to
800°C). However, if a major weld repair, as defined in
SA-217/SA-217M, para. 9.4 is made to SA-217/SA-217M
or SA-426/SA-426M castings after the austenitizing and
tempering heattreatment, then a new austenitizing and
tempering heattreatment in accordance with the require-
ments of this subparagraph shall be carried out.

(d) When heat treating single castings, compliance with
the spécified temperature range shall be verified by ther-
mocouples placed directly on the casting. For castings
that are heat treated in batches, compliance with the spe-

thermocouples placed on selected castings in eachheht
treatment batch. The number and location of thermecop-
ples to be placed on each casting, or on each heat'treat-
ment batch of castings, for verification of heat treatment
shall be as agreed between the purchaser\and the prodji-
cer. A record of the final austenitizing andtempering hept
treatment and any subsequent subcritical heat treatment,
to include both the number and(location of thermocop-
ples applied to each casting, dor to each heat treatmept
batch of castings, shall be prepared and made availabje
to the purchaser. In additen, all heat treatment temperp-
tures and cycle times/Aofthe final austenitizing and tem-
pering heat treatmient’and any subsequent subcriticpl
heat treatment shall'be shown on the certification report.
(e) The hardness of the cast material after the final hept
treatment,shall be Brinell Hardness Number 185 - 248
HBW (Rackwell B90 - Rockwell C25).
(f)~The maximum allowable stress values for the mate-
ridl shall be those given in Table 3.
(g) Welding procedure and performance qualifications
shall be conducted in accordance with Section IX. Thfis
material shall be considered P-No. 15E, Group 1.
(h) Weld repairs to castings or cast pipe shall be made
with one of the following welding processes and
consumables:
(1) SMAW, SFA-5.5/SFA-5.5M E90XX-B9
(2) SAW, SFA-5.23/SFA-5.23M EB9 + neutral flux
(3) GTAW, SFA-5.28/SFA-5.28M ER90S-B9
(4) FCAW, SFA-5.29/SFA-5.29M E91T1-B9
In addition, the Ni + Mn content of all welding coh-
sumables shall not exceed 1.0%.
(i) Weld repairs to castings or cast pipe as part of mp-
terial manufacture shall be made with welding procg-
dures and welders qualified in accordance with Sectign
IX.
(j) All weld repairs shall be recorded with respect to
their location on the casting. For all major weld repaits,
as defined in SA-217/SA-217M, para. 9.4, the record sh4ll
include a description of the length, width, and depth of the
repair. Supplementary Requirement S12 of ASTM A7(3
shall apply. For weld repairs performed as part of materi-

Ciffed temperature Tange strail be verified by

at marnmufacture; tire documentation statt-beincludedwith

! To facilitate complete transformation to martensite after the austenitizing, cooling should be as uniform as possible.

standards, laws, regulations or other relevant documents.

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
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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the Material Test Report. For weld repairs performed by
the Manufacturer, documentation shall be included with
the Manufacturer’s Data Report.

(k) Except as provided in (1) if during the manufactur-
ing any portion of the component is heated to a tempera-
ture greater than 1,470°F (800°C), then the component
must be reaustenitized and retempered in its entirety in

ASME BPVC.CC.BPV-2019

Table 1
Chemical Requirements

ag¢cordance with (c), or that portion of the component
heated above 1,470°F (800°C), including the
Heat-Affected Zone created by the local heating, must be
rgplaced, or must be removed, reaustenitized, and retem-
pered, and then replaced in the component.

(1) If the allowable stress values to be used are less
than or equal to those provided in Table 1A of Section
[I} Part D for Grade 9 (SA-217/SA-217M, Grade C12;
SA-426/SA-426M, Grade CP9; or equivalent product spe-
ifications) at the design temperature, then the require-
ents of (k) may be waived, provided the portion of the
mponent heated to a temperature greater than
470°F (800°C) is reheat treated within the temperature
rgnge 1,350°F to 1,425°F (730°C to 775°C). Use of this
waiver shall be recorded on the Manufacturer's Data
Report.

(m) A manufacturer's test report meeting certification
rg¢quirements of SA-703/SA-703M shall be provided.

(n) This Case number shall be shown in the material
cgrtification and marking of the material.

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

= 0 3 O

Element Composition, %
Carbon 0.08-0.12
Manganese 0.30-0.60
Phosphorus, max. 0.020
Sulfur, max. 0.010
Silicon 0.20-0.50
Chromium 8.00-9.50
Molybdenum 0.85-1,05
Nickel, max. 040
Vanadium 018-0.25
Columbium 0.06-0.10
Nitrogen 0.03-0.07
Aluminum, max. 0.02
Titanium, max. 0.01
Zirconium, max. 0.01
Table 2
MechanicalProperty Requirements (Room
Temperature)

Tensile_Strength, min., ksi (MPa) 85 (585)

Yield strength, min., ksi (MPa) 60 (415)

Elongation in 2 in. (50 mm), min., % 18

Table 3
Maximum Allowable Stress Values

For Metal Temperature Not
Exceeding, °F

Allowable Stress Values, Max.,
ksi [Note (1)]

-20 to 100 24.3
200 24.3
300 23.6
400 22.7
500 22.0
600 21.4
650 21.0
700 20.6
750 20.2
800 19.7
850 19.1
900 18.5
950 17.7

1,000 14.3
1,050 11.4
1,100 8.8
1,150 6.5
1,200 4.2

NOTE:

(1) The allowable stress values are based on the revised criterion
of tensile strength at temperature divided by 3.5, where
applicable.
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CASE

2195-1

Approval Date: February 7, 2000

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

Case 2195-1

24.5Cr-22Ni-7.5Mo-3Mn-N Austenitic Stainless Steel
(UNS S32654)

Section VIII, Division 1

Inquiry: May solution annealed alloy UNS S32654
wrought sheet, strip, plate, seamless and welded pipe,
forgings, fittings, and welded tubing, with chemical com-
position conforming to Table 1, room temperature me-
chanical properties conforming to Table 2 and
otherwise conforming to the specifications SA-240,
SA-312, SA-182, SA-403, and SA-249 respectively, be used
in welded construction under the rules of Section VIII, Di-
vision 1?7

Reply: 1t is the opinion of the committee that solution
annealed alloy UNS S32654 as described in the inquiry,
may be used in welded construction under the rules of
Section VIII, Division 1, provided the following additional
requirements are met.

(a) The rules of Section VIII, Division 1, Subsection C
that shall apply are given in part UHA for austenitic stains
less steels.

(b) The maximum allowable stress values for the mate-
rial shall be those given in Table 3. For welded pipe, aid
tube products, a joint efficiency factor of 0.85)shall e
used for circumferential stress design.

(c) Separate welding procedure qualifications and peyr-
formance qualifications, conducted ifi;accordance with
Section IX, shall be required for this‘tmaterial.

(d) For external pressure degign;use Fig. HA-2 of Selc-
tion II, Part D to a maximum-temperature of 800°F.

(e) The minimum solutien annealing temperature shall
be 2100°F, to be followéd by quenching in water or rp-
pidly cooled by other means.

(f) Post-weld<heat treatment after forming or fabrich-
tion is neitherrequired nor prohibited, but when hept
treatmentcis performed, it shall be as noted in (e).

(g9) ENi€rMo-3 and ERNiCrMo-3 or similar corrosign
resiStant weld filler metals may be used to weld UNS
S82654 materials.

(h) This Case number shall be shown on the documep-
tation and marking of the material and on the Manufalc-
turer's Data Report.

standards, laws, regulations or other relevant documents.

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
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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Table 1
Chemical Requirements

Element Composition, %
Carbon, max. 0.020
Manganese 2.00-4.00
Phosphorous, max. 0.030
JUITUT, TNdx. U.UUS
Yilicon, max. 0.50
hromium 24.00-25.00
ickel 21.00-23.00
lolybdenum 7.00-8.00
opper 0.30-0.60
itrogen 0.45-0.55
Ifon Balance
Table 2
Mechanical Test Requirements (Room
Temperature)
Tensile strength, ksi 109
Yield strength, 0.2% offset, ksi 62
Klongation in 2 in., min,, % 35.0
Table 3

Maximum Allowable Stress Values

Allowable Stress Values, Max,,
ksi [Note (1)]

For Metal TemperatureNot
Exceeding, °F

75/100 31.1
200 311
300 30.3
400 285
500 27.3
600 26.6
650 26.4
700 26.3
750 26.1
800 25.9

INOTE:
1) The revised criterion,0f 3.5 on tensile strength was used in es-
tablishing these“yalues.
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Approval Date: June 26, 2018

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

2196-4

Case 2196-4

Austenitic Stainless Steel Seamless Tubes and Pipe,
Seamless Wrought Fittings, Plate, and Sheet, 18Cr-11Ni-
Cb-N, UNS S34751, 347LN

Section VIII, Division 1

Inquiry: May solution annealed stainless steel seamless
tubes and pipe, seamless wrought fittings, plate, and
sheet, UNS S34751, 347LN, with the seamless tubes and
pipe meeting the requirements of SA-213 TP347LN and
SA-312 TP347LN, respectively; and the seamless wrought
fittings, plate, and sheet, with chemical compositions con-
forming to Table 1, mechanical properties conforming to
Table 2, and otherwise conforming to the applicable re-
quirements of SA-182, SA-240, and SA-403 be used in
welded construction under the rules of Section VIII, Divi-
sion 17

Reply: It is the opinion of the Committee that
solution-annealed austenitic stainless steel seaml€ss
tubes and pipe, seamless wrought fittings, platey and
sheet, UNS S34751, 347LN, as described in thednquiry,
may be used in welded construction under the rules of
Section VIII, Division 1, provided that the following addi-
tional requirements are met:

(a) The seamless tubes and pipe shall meet the require-
ments of SA-213 TP347LN and~SA-312 TP347LN,
respectively.

(b) The seamless wrought fittings, plate, and sheet sh3
meet the chemical analysis of Table 1 and the mininru
tensile requirements of Table 2, and shall otherwise me
the requirements of SA-182, SA-240, and SA*403, as a
plicable, except as shown in paras. (d) and (e).

(c) The rules of Section VIII, Division 1; Subsection
Part UHA for austenitic stainless steels shall be met. T}
post-fabrication heat treatment niiles of UHA-44 that a
ply to Grade 347, UNS S34700 shall apply to this materi

(d) The seamless wrought fittings, plate, and sheet m|
terial shall be solution arinealed at a minimum temper
ture of 1,900°F (1 0409C).

(e) The hardness’of the plate material shall not exceg
201 HBW (92 HRB):

(f) The yield-strength and tensile strength values a
shown in Tablés 3 and 3M.

(g9) The maximum allowable stress values for the matj
rial shall be as given in Tables 4 and 4M. The maximu
design temperature is 1,250°F (677°C).

(h) For external pressure design, Fig. HA-2 in Section
Part D shall be used.

(i) The physical property values (modulus of elasticit
coefficients of linear thermal expansion, thermal condu
tivity and diffusivity, and density) shall be those show
for 18Cr-10Ni-Cb and High Alloy Steels (300 series) mat
rial in Section II, Part D, Subpart 2.

(j) The material shall be considered as P-No. 8, Groy
1.

(k) This Case number shall be included in the docume

tation and marking of the seamless wrought fitting, plate,
and sheet material and in the Manufacturer's Data Repof

e

n-

o

standards, laws, regulations or other relevant documents.

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
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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Table 1 Table 3
Chemical Requirements Yield Strength, S,, and Tensile Strength, S,
Element Composition, % Values
Carbon 0.005-0.020 Tensile
Manganese, max. 2.00 Strength
Phosphorus, max. 0.045 For Metal Temperature Yield Strength Values, ksi
quitor; Tmax. 0030 NotExceeding—F Yatues; hesifiNote {1t tNote{231
{ilicon, max. 1.00 100 30.0 75.0
Nickel 9.0-13.0 200 26.5 73.1
hromium 17.0-20.0 300 24.0 66.9
olumbium 0.20-0.50 [Note (1)] 400 219 623
itrogen 0.06-0.10 500 20.4 59.3
600 19.4 57.7
NOTE: 650 19.1 57.4
1) The material shall have a columbium content of not less than 700 18.9 572
15 times the carbon content. 750 18.7 571
800 18.7 57.0
850 18.6 56.9
900 18.6 56.6
Table 2 950 18.6 56.2
Mechanical Property Requirements for oo o o
Seamless Wrought Fittings, Plate, and Sheet 1100 183 31
(Room Temperature) 1,150 18.1 51.3
Tensile strength, min., ksi (MPa) 75 (515) 1';28 1;3 :2?
Yleld strength, 0.2% offset min., ksi (MPa) 30 (205) - - -
Elongation, in 2 in. (50 mm), min. % NOTES:
Fittings to SA-182 30 (1) .Sé€ Note (B) of Table Y-1 in Section II, Part D.
Fittings to SA-403 28 longitudinal, 20 (2).'See Note (B) of Table U in Section II, Part D.
transverse
Plate and Sheet 40
Reduction in Area, min. %
Fittings to SA-182 50
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2196-4

Table 3M
Yield Strength, S,, and Tensile Strength, S,
Values

Table 4
Maximum Allowable Stresses

Yield Strength Tensile Strength

For Metal
Temperature Not

For Metal Temperature Values, MPa Values, MPa Exceeding, °F Allowable Stress, ksi
Not Exceeding, °C [Note (1)] [Note (2)] 100 20.0, 20.0
40 207 517 200 177, 20°0[Note (1)1
65 192 517 300 16.0, 19.1 [Note (1)]
100 180 498 400 14.6, 17.8 [Note (1)]
125 172 478 500 13.6, 16.9 [Note (1)]
150 165 461 600 12.9, 16.5 [Note.(1)]
175 158 445 650 12.7, 16.4 [Note\(1)]
200 152 432 700 12.6, 16.3-[Nete (1)]
225 147 421 750 12.5, 16,3{Note (1)]
250 142 412 800 12,4, 163 [Note (1)]
275 138 405 850 12:4,16.3 [Note (1)]
300 135 400 900 1.2/4, 16.2 [Note (1)]
325 133 397 950 12.4, 16.1 [Note (1)]
350 131 395 1,000 12.4, 15.8 [Note (1)]
375 130 394 1,050 12.3, 15.6 [Note (1)]
400 129 394 1,100 12.2, 12.9 [Note (2)]
425 129 393 1,150 9.56, 9.56 [Note (2)]
450 129 392 1,200 7.03, 7.03 [Note (2)]
475 129 391 1,250 5.11, 5.11 [Note (2)]
500 128 389
525 128 385 NOTES:
550 128 380 (1) See Note G5 of Section II, Part D, Table 1A.
575 127 372 (2) Values in italics are obtained from time dependent proper-
600 126 363 ties. See Note T8 of Table 1A of Section II, Part D.
625 124 352
650 123 339
675 117 319
700 116 [Note (3)] 300 [Note [3)]

NOTES:

(1) See Note (B) of Table Y-1 in Section II, Part D.

(2) See Note (B) of Table U in Section II, Part D.

(3) These values are provided for interpolation purposes only.
The maximum design temperature of thisiunaterial is as stated

in (g).
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Table 4M
Maximum Allowable Stresses
For Metal
Temperature Not
Exceeding, °C Allowable Stress, MPa
40 138, 138
5 128, 137 [Note (1)1
100 120, 137 [Note (1)]
125 115, 136 [Note (1)]
150 110, 131 [Note (1)]
175 105, 127 [Note (1)]
200 101, 123 [Note (1)]
225 97.7, 120 [Note (1)]
250 94.7, 117 [Note (1)]
275 92.2, 115 [Note (1)]
300 90.2, 114 [Note (1)]
325 88.6, 113 [Note (1)]
350 87.5, 112 [Note (1)]
375 86.7, 112 [Note (1)]
400 86.2, 112 [Note (1)]
425 85.9, 112 [Note (1)]
450 85.7, 112 [Note (1)]
475 85.7, 111 [Note (1)]
500 85.6, 111 [Note (1)]
525 85.4, 110 [Note (1)]
550 85.1, 108 [Note (1)]
575 84.7, 106 [Note (1)]
600 83.0, 83.0[Note (1)], [Note (2)]
625 63.2, 63.2 [Note (2)]
650 47.8, 47.8 [Note (2)]
675 35.9, 35.9 [Note (2)]
700 26.9, 26.9[Note (2)], [Note (3)]
NOTES:
(1) See Note G5 of Section II, Part D, Table 1A.
(2) Values in italics are obtained from time dependent proper-
ties. See Note T8 of Table 1A of Section II, Part D,
(3) This value is provided for interpolation purposes only. The
maximum design temperature for this materialis as stated
in (g).
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Approval Date: February 17, 2000

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

2197-1

Case 2197-1

18.5Cr-15.5Ni-4.5Mo-N Alloy (UNS S31726) Austenitic
Stainless Steel

Section VIII, Division 1

Inquiry: May solution-annealed 18.5Cr-15.5Ni-4.5Mo-N
alloy (UNS S31726) plate conforming to SA-240 be used
in welded and unwelded construction under Section VIII,
Division 17

Reply: 1t is the opinion of the Committee that solution
annealed 18.5Cr-15.5Ni-4.5Mo-N alloy (UNS S31726)
plate, as described in the Inquiry, may be used in Section
VIII, Division 1 construction provided:

(a) The material meets the chemical analysis and mini-
mum tensile requirements detailed in the specification.

(b) Heat treatment after forming is neither required
nor prohibited. If heat treatment is used, the solution heat
treatment shall consist of heating to a temperature of
1,900°F min. and quenching in water or rapidly cooling
by other means.

(c) The maximum allowable design stress values-a
those given in Table 1.

(d) The welding procedure qualifications and"perfo
mance qualifications shall be conducted as prescribed
Section IX. Welding shall be done by any process or cor
bination of processes capable of megeting the requir
ments. The material shall be considered P-No. 8, Grot
4. ENiCrMo-3 and ERNiCrMo-3 or{similar corrosion resi
tant weld filler metals may be used.

(e) For external pressure (design, use Section II, Part
Fig. HA-1.

(f) The rules for austénitic stainless steels in Subse|
tion C, Part UHA, shall‘apply.

(g) This Case number shall be included in the marking

of the material-and shall be shown on the Manufacture
Data Report.

's

standards, laws, regulations or other relevant documents.

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
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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Table 1
Maximum Allowable Stress Values
For Metal Temperature Not Maximum Allowable Stress

Exceeding, °F Values, ksi [Note (1)]
100 229
200 18.8, 22.9 [Note (2)]
300 16.8;, 2270 [INOtE (2)]
400 15.6, 21.0 [Note (2)]
500 15.0, 20.3 [Note (2)]

INOTES:

1) The revised criterion of 3.5 on tensile strength was used in es-
tablishing these values.
2) Note G5 of Section II, Part D, Table 1A applies.

2 (2197-1)


https://asmenormdoc.com/api2/?name=ASME BPVC.CC.BPV.IV 2019.pdf

ASME BPVC.CC.BPV-2019

CASE
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Approval Date: September 8, 2015

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

Case 2199-8
2.25Cr-1.6W-V-Cb Material
Section |

Inquiry: May 2.25Cr-1.6W-V-Cb material with the chem-
ical analysis shown in Table 1, and minimum mechanical
properties as shown in Table 2, that otherwise conform to
the specifications listed in Table 3 be used for Section I
construction?

Reply: It is the opinion of the Committee that
2.25Cr-1.6W-V-Cb material with the chemical analysis
shown in Table 1, and minimum mechanical properties
as shown in Table 2 that otherwise conform to the speci-
fications listed in Table 3 may be used for Section I con-
struction, provided the following requirements are met:

(a) The material shall be austenitized within the tem-
perature range of 1,900°F to 1,975°F (1040°C
to 1 080°C), followed by air or accelerated cooling, and
tempered within the range of 1,325°F to 1,425°F (720°C
to 775°C).

(b) The material shall not exceed a Brinell Hardnéss
Number of 220 (Rockwell B 97, 230 HV) after tempering.

(c) The maximum allowable stress values forithe mate-
rial shall be those given in Table 4.

(d) Separate weld procedure qualification shall be re-
quired for this material. The welding procedure qualifica-
tion shall be conducted as prescribed in Section IX.
Exemptions to postweld heat treatment for this material
shall be in accordance with(the'rules for P-No. 5A materi-
als in PW-39. When posttveld heat treatment is required,
the time requirements shall be in accordance with the
rules for P-No. 5A materials in PW-39, and the PWHT tem-
perature rangeyshall be 1,325°F to 1,425°F (720°C to
775°C). For the purposes of performance qualification,
the matenial‘shall be considered P-No. 5A. The perfor-
mance qualification shall be conducted as prescribed in
Section JX.

(e)*All cold formed material with a thickness less than
Y/;-m. (13 mm), which is designed for service at a nominal

strain in the material and is performed at a temperatufe
below 1,125°F (605°C). The calculations of cold. strains
shall be made as described in Section I, PG-19.
(1) For materials with greater than 20%\strain, and

all cold swages, flares, or upsets regardless of the amoupt
of cold reduction, the cold formed areas; including the
transition to the unstrained portion,/shall be reausteni-
tized and retempered, in accorddnce with (a). This hept
treatment shall not be performed locally. The materia
shall either be heat treated in' its entirety, or the cold
strained area (includingthe\transition) shall be cut away
from the balance ofhé tube or component, and hept
treated separately Or réplaced.
(2) For materials with greater than 5% strain, and

less than or equal'to 20% strain, the cold strained portian
of the part oricomponent shall not be exposed to temperp-
tures between 1,325°F and 1,900°F (720°C and 1 040°()
during/fabrication or erection, whether purposefully ¢r
incidentally with other components. If such a cold
strained area is so exposed during fabrication, the co|d
strained area shall be scrapped or may be salvaged by r-
austenitizing and retempering, as described in (1).
(3) For material described in (2), if a weld is made o
that portion of the material that is cold strained, the cold
strained portion shall be reaustenitized and retempered,
prior to or following welding, as described in (1) aboveg.
(4) For materials with less than or equal to 5% strain,
heat treatment is neither required nor prohibited.
(f) All bending or forming in excess of 5% strain that
are performed at or above 1,125°F (605°C), or on materigl
with a thickness equal to or greater than Y in. (13 mm)
shall be reaustenitized and retempered, in accordan¢e
with (a). This heat treatment shall not be performed Ip-
cally. The material shall either be heat treated in its ep-
tirety, or the strained area (including the transition)
shall be cut away from the balance of the tube or compp-
nent, and heat treated separately or replaced. For materi-
al with less than or equal to 5% strain (e.g., as|a
consequence of final straightening of a component), hept
treatment is neither required nor prohibited unless the
hot forming temperature exceeds 1,425°F (775°C), |n
which case (g) is applicable.

—_
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treated in accordance with the following rules. Cold bend-
ing or forming is defined as any method that produces
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ing any portion of the component is heated to a tempera-
ture greater than 1,425°F (775°C), then the component

standards, laws, regulations or other relevant documents.

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
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)

2199-8

must be reaustenitized and retempered in its entirety in
accordance with (a), or that portion of the component
heated above 1,425°F (775°C), including the
Heat-Affected Zone created by the local heating, must be
replaced, or must be removed, reaustenitized, and retem-

ASME BPVC.CC.BPV-2019

Table 2
Mechanical Property Requirements

: Tensile strength, min., ksi 74
pered, and then replaced in the component. Yield strength, min., ksi 58
(h) If the allowable stress values to be used are less Elongation in 2 in., min., % [Note (1)] 20
tHan or equal to those provided in Table 1A of Section
NOTE:

I} Part D for Grade 22 (SA-213 T22, SA-335 P22, or
equivalent product specifications) at the design tempera-
tyre, then the requirements of (g) may be waived pro-
vided that the portion of the component heated to a
tdmperature greater than 1,425°F (775°C) is reheat treat-
edl within the temperature range 1,325°F to 1,425°F
(720°C to 775°C).

(i) This Case number shall be shown in the documenta-
tipn and marking of the material and on the Manufac-
tyrer's Data Report.

Table 1
Chemical Requirements
Element Composition Limits, %

arbon 0.04-0.10
Manganese 0.10-0.60
Hhosphorous, max. 0.030
YQulfur, max. 0.010
Yilicon, max. 0.50

hromium 1.90-2.60
Nolybdenum 0.05-0.30
Tungsten 1.45-1.75
VYanadium 0.20-0.30

olumbium 0.02-0.08
Nitrogen, max. 0.010
Aluminum, max. 0.030
Boron 0.0020~0.006
Nickel, max. 040
Titanium 0)010-0.060

(1) For longitudinal strip tests, a deduction from the basic values
of 1.00% for each Y, in. decrease in wall thickness below
16 in. shall be made. The following table gives the camputed

values.

Wall Thickness, in. Elongation in 27in., "min., %
%16 (0.312) 20/0
%52 (0.281) 19.0
Y4 (0.250) 18.0
52 (0.219) 17.0
%16 (0.188) 16.0
%52 (0.156) 15.0
Y (0.125) 14.0
%52 (0.094) 13.0
Y16 (0.062) 12.0

0.062 to 0.035, excl. 11.6

0.035 t0,0:022, excl. 10.9

0.0224t0'0.015, incl. 10.6

GENERAL NOTE: The above table gives the computed mini-
mund elongation values for each Y, in. decrease in wall thick-
néss. Where the wall thickness lies between two values shown
above, the minimum elongation value shall be determined by
the following equation:

E= 32t+ 10.0
where
E = elongation in 2 in.,, %
t = actual thickness of specimen, in.
Table 3
Specification
Forgings SA-182
Pipe SA-335
Plate SA-1017
Tube SA-213

2 (2199-8)
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Table 4

Maximum Allowable Stress Values

Maximum Allowable Stress Values, ksi

CASE (continued)

2199-8

For Metal Temperature [Note (1)]
Not Exceeding, °F Tubes Forgings, Pipe, Plate

-20 to 100 211 211
200 211 211

300 211 211

400 211 211

500 211 211

600 20.9 20.9

650 20.7 20.7

700 20.5 20.5

750 20.3 20.3

800 19.9 19.9

850 19.5 19.5

900 189 189

950 17.8 16.2

1000 14.3 13.3

1050 11.2 10.7

1100 8.4 8.3

1150 5.5 5.0

1200 1.4 1.4

NOTE:

(1) The allowable stress values are based on the revised criterion

of tensile strength of 3.5, where applicable.

3 (2199-8)
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CASE

2203-1

Approval Date: May 9, 2009

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

Case 2203-1

Omission of Lifting Device Requirements for Pressure
Relief Valves on Air, Water Over 140°F, or Steam Service
Section VIII, Division 1; Section VIII, Division 2

Inquiry: Under what conditions may the lifting device
specified in Section VIII, Division 1, UG-136(a)(3) for each
pressure relief valve on air, water over 140°F, or steam
service be omitted?

Reply: 1t is the opinion of the Committee that theyr
quirements for a lifting device as specified”In
UG-136(a)(3) may be omitted, provided:

(a) The user has a documented procedure and an assp-
ciated implementation program for the periodic removjl
of the pressure relief valves for inspection and testinlg,
and repair as necessary.

(b) The omission is specified by the user.

(c) The user shall obtain permission to omit the lifting
device from the authority having jurisdiction over the ip-
stallation of pressure vessels.

19
i

standards, laws, regulations or other relevant documents.

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
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

Approval Date: June 5, 1995

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

2205

Case 2205

Alternate Rules for Heat Treatment of Repair Welds to
Castings

Section VIII, Division 1

Inquiry: May a Certificate Holder apply Section VIII, Di-
vision 1 post weld heat treatment requirements to casting
repairs in lieu of the requirements of UG-24(b)?

Reply: It is the opinion of the Committee that a Certifi

cate Holder may apply the PWHT requirements of Sectic
VIII, Division 1 to castings repaired by welding-in-lieu
the requirements of UG-24(b).

This Case number shall be identified on the Manufa
turer's Data Report.

n
pf

standards, laws, regulations or other relevant documents.

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
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

Approval Date: June 17, 2003

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

2217-5

Case 2217-5

Precipitation-Hardening Ni-Cr-Mo Alloy (UNS N07725)
Section VIII, Division 1; Section VIII, Division 2; Section
VIII, Division 3

Inquiry: May precipitation-hardened Ni-Cr-Mo alloy
(UNS N07725) wrought sheet, strip, plate, bar, rod, seam-
less pipe and tube, and forgings with chemical analyses
per Table 1 and minimum mechanical properties per
Table 2, and otherwise conforming to one of the specifica-
tions listed in Table 3, be used in welded construction un-
der the rules of Section VIII, Divisions 1, 2, and 3?

Reply: It is the opinion of the Committee that the mate-
rial described in the Inquiry may be used for Section VIII,
Division 1 construction at a design temperature of
1000°F or less, and Section VIII, Division 2 construction
at a design temperature of 800°F or less, provided the fol-
lowing additional requirements are met.

(a) The rules in Section VIII, Division 1, Subsection C,
Part UNF; Division 2, Part AM; or Division 3, Part KM, as
applicable for nickel alloys, shall apply.

(b) The maximum allowable stress values for Division 1
shall be those given in Table 4. The design stress intensity
values and yield strength values for Division 2'shall be
those listed in Table 5. The yield strength values for Divi-
sion 3 shall be those listed in Table 6.

(c) Heat treatment of the alloy shall be per the
following:

1850-1950°F, air cool

1350°F (+25°F)
hold for 5.5 to 8.5 hrs., furnace'cool to
1150°F (+25°F)
hold for 5.5 to 8.5 hrs.air.cool

Solution Anneal:
Age Hardening:

(d) Separate welding procedutres and performance qu
lifications shall be condu¢ted in accordance with Sectig
IX.

(e) The use of filler metal that will deposit weld met]
with practically.the same composition as the materi
joined is recommended. When the Manufacturer is
the opinien that a physically better joint can be mag
by departure from these limits, filler metal of a differe
compesition may be used provided the strength of tk
weld,metal at the operating temperature is not appre
ably less than that of the high alloy material to be welde
and the user is satisfied that its resistance to corrosion
satisfactory for the intended service.

(f) Heat treatment after welding is required and shj
be per (c) above.

(g) For Divisions 1 and 2, the required thickness for e
ternal pressure shall be determined from the chart in Se
tion II, Part D, Fig. NFN-17.

(h) This Case number shall be shown on the Manufa|
turer's Data Report.

n-
n
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standards, laws, regulations or other relevant documents.

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
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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Table 1 Table 4
Chemical Requirements Maximum Allowable Stress Values, Division 1
Element Composition Limits, % For Metal Temperature Not Allowable Stress Values, max.,

Nickel 55.0-59.0 Exceeding, °F ksi [Note (1)]
Chromium 19.0-22.5 100 429
Iron [Note (1)] Remainder 200 429
yTanganese, max. 035 300 129

arbon, max. 0.03 400 42.9
Yilicon, max. 0.20 500 429

olumbium 2.75-4.00 600 419
Yulfur, max. 0.010 650 41.5
Fhosphorus, max. 0.015 700 41.1
Aluminum, max. 0.35 750 40,8
Titanium 1.00-1.70 800 40,6,

flolybdenum 7.00-9.50

NOTE:

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

1) This element shall be determined arithmetically by difference.

tablishing these values.

Table 2 Table 5
Mechanical Property Requirements (Room Design Stress-intensity and Yield Strength
Temperature) Values, Division 2
Tensile strength, min., ksi 150.0 For Metal Design Stress

Yield strength, 0.2% offset, min., ksi 120.0 Temperature Not Intensity Values, S,,, Yield Strength
Klongation, 2 in. gage or 4D, min., % 20.0 Exceeding, °F Kksi Values, S, ksi

100 50.0 120.0

200 50.0 118.1

300 50.0 1149

400 50.0 112.1

Table 3 500 50.0 110.1

Material Specifications 600 8.9 1088

650 48.4 108.4

9B-443 Plate, sheet, and strip 700 48.0 108.0

qB-444 Seamless pipe and tube 750 47.6 107.6

9B-446 Rod and bar 800 47.4 107.2

9B-564 Forgings 850 106.6

900 106.3

950 106.0

1000 105.7
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ASME BPVC.CC.BPV-2019 22 17-5

Table 6
Yield Strength Values, Division 3
For Metal Temperature Not
Exceeding, °F Yield Strength Values, S,, ksi
100 120.0
200 118.1
SUU 1147
400 112.1
500 110.1
600 108.8
650 108.4
700 108.0
750 107.6
800 107.2
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CASE

2222-2

Approval Date: October 29, 1999

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

Case 2222-2

Precipitation-Hardening Nickel Alloy (UNS N07718)
Used as Pressure Retaining Component Material
Section VIII, Division 1; Section VIII, Division 2

Inquiry: May precipitation-hardened nickel alloy rod,
bar, forgings, and forging stock (UNS N07718) conform-
ing to SB-637 be used for the construction of parts for
pressure retaining components in pressure vessels of Sec-
tion VIII, Divisions 1 and 2 construction?

Reply: It is the opinion of the Committee that the mate-
rial described in the Inquiry may be used for Section VIII,
Division 1 construction at a design temperature of
1,000°F or less, and Section VIII, Division 2 construction
at a design temperature of 800°F or less, provided the fol-
lowing additional requirements are met.

(a) The maximum allowable stress values for use in
Section VIII, Division 1 shall be those listed in Table 1.

(b) The maximum design stress intensity values for use
in Section VIII, Division 2 are shown in Table 2.

(c) The rules of Part UNF shall apply for Section VIIE Ii-
vision 1 construction and the rules of Article M-4 for Selc-
tion VIII, Division 2 construction.

(d) No welding is permitted.

(e) The limiting factors for bearing and shear shall be
applied on S, S, and S, as applicable

(f) Use for bolting is not permitted,

(g) This Case number shall be'shown on the materipl
certification, marking of the material, and on the Dafa
Report.

CAUTION: Austenitic alloys are subject to stress corrosi¢gn
cracking, intergranular attack, pitting, and crevice corrosign
when used in boilertapplications in aqueous environments. Fac-
tors that affect the'susceptibility of these materials are applied
or residual stressywater chemistry and deposition of solids, and
material condition. Susceptibility to attack is enhanced whé¢n
the material is used in the sensitized condition, or with residual
cold work. Concentration of corrosive agents (e.g., chloridds,
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 fo
continuous control of water chemistry.

standards, laws, regulations or other relevant documents.

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
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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Table 1
Maximum Allowable Stress Values, ksi
For Metal Temperature Not Max. Allowable Stress Values,
Exceeding, °F ksi [Note (1)]
100 52.9
200 529
SUU 24.7
400 52.9
500 529
600 52.9
650 52.9
700 52.6
750 52.5
800 52.3
850 52.2
900 52.0
950 51.6
1,000 51.0
NOTE:
1) The revised criterion of 3.5 on tensile strength was used in
establishing these values.

Table 2
Design Stress Intensity Values and Yield
Stress Values, ksi
For Metal
Temperature\Not Max. Design Stress
Exceeding,.°F Yield Stress, ksi Intensity Values, Kksi
100 150.0 61.7
200 144.4 61.7
300 140.6 61.7
400 138.2 61.7
500 136.6 61.7
600 135.5 61.7
650 135.0 61.7
700 134.5 61.4
750 133.8 61.2
800 133.1 61.1
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CASE

2223-3

Approval Date: June 20, 2002

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

Case 2223-3

Use of SA-705 Type 630 Forgings (UNS S17400) and
SA-693 Type 630 Plate (UNS S17400)

Section VIII, Division 1; Section VIII, Division 2

Inquiry: May martensitic precipitation hardened stain-
less steel, 17Cr-4Ni-4Cu (UNS S17400) forgings comply-
ing with SA-705 Type 630, and plate, sheet, and strip
complying with SA-693 Type 630, be used for pressure
vessels constructed under Section VIII, Divisions 1 and 2?

Reply: It is the opinion of the Committee that martensi-
tic precipitation hardened stainless steel, 17Cr-4Ni-4Cu
(UNS S17400) forgings, plate, sheet, and strip conforming
to the requirements of SA-705 Type 630, and plate, sheet,
and strip complying with SA-693 Type 630, may be used
for pressure vessels constructed under Section VIII, Divi-
sions 1 and 2, provided the following additional require-
ments are met.

(a) The material shall be in the H1100 or H1150 condi-
tion for Division 1 and in the H1150 condition for Division
2.

(b) The maximum allowable design stress values'for Di-
vision 1 shall be those listed in Table 1. The maximum de-
sign stress intensity values for Division 2*shall be those
listed in Table 2.

(c) No welding is permitted, except nonpressure parfs
may be welded to the pressure vessel provided the fql-
lowing rules are observed.

(1) Welding shall be performed on the UNS S174(Q0
pressure part only in the H1150 condition.
(2) The weld metal shall be the sadme'nominal com-
position as UNS S17400.
(3) After welding, the weldédycomponent shall Be
fully solution annealed and aged to the H1100 or H1130
condition, as applicable.
(4) The weldment shall'be liquid penetrant examingd
per Section VIII, Divisien 1, Appendix 8 after final hept
treatment.
(5) The depth of weld penetration into the pressufe
part shall be ng’more than 10% of the total pressure pajrt
thickness.
(6) Separate welding procedure and performange
qualification in accordance with Section IX shall he
conducted.

(d) Material in the H1100 condition shall be impagt
tested as prescribed in UHA-51, without exemption. Mate-
rial in the H1150 condition is not required to be impaft
tested if the MDMT is -20°F and warmer.

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

CAUTION: This material has reduced toughness at room temp-
perature after exposure for about 5000 hours at 600°F.

standards, laws, regulations or other relevant documents.

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
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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Table 1
Maximum Allowable Stress Values for
Section VIII Division 1

Allowable Stress Value, Max., ksi

For Metal Temperatures, [Note (1)]
Not Exceeding, °F H1100 Condition H1150 Condition
00 40.0 38.6
200 40.0 38.6
00 40.0 38.6
400 38.9 37.5
00 38.1 36.8
00 37.5 36.2
INOTE:

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

Table 2
Maximum Design Stress Intensity Values

Design Stress Intensity Value,

For Metal Temperatures Not Max., ksi
Exceeding, °F H1150 Condition
100 45.0
200 45.0
300 45.0
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CASE

Approval Date: September 18, 2006

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

Case 2224-2
Use of 304L Stainless Steel at Elevated Temperatures
Section VIII, Division 1

Inquiry: May Type 304L (UNS S30403) material con-
forming to SA-182, SA-213, SA-240, SA-249, SA-312,
SA-403, SA-479, SA-965 Material Specifications be used
in the construction of welded vessels designed to Section
VIII, Division 1, at 850°F to 1200°F for internal pressures
not greater than 175 psi, and for nonaqueous product
applications?

Reply: It is the opinion of the Committee that the mat|
rial described in the Inquiry may be used for welded.co
struction under the rules of Section VIII, Division)twith
the limits listed in the Inquiry, provided the following a
ditional requirements are met.

(a) The allowable stresses shall be obtained from Tabj
1.

(b) This Case number shall be (identified in the Man
facturer's Data Report.

2224-2

standards, laws, regulations or other relevant documents.

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
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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Table 1
Maximum Allowable Stress Values

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

Exceeding, °F [Notes (1)-(3)]
850 12.8 [Note (1)] 9.5
900 12.6 [Note (1)] 9.3
950 TT-3[NOtE (1)] 90
1000 7.8 7.8
1050 6.3 6.3
1100 5.1 5.1
1150 4.0 4.0
1200 3.2 3.2

ENERAL NOTE: Material sensitized by exposure to long-time
High-temperature operation may have reduced low-temperature
fjotch toughness.

NOTES:

1) Due to the relatively low yield strength of these materials,
these high stress values were established at temperatures
where the short-time tensile properties govern to permit the
use of these alloys where slightly greater deformation is ac-
ceptable. These higher stress values exceed 66%3%, but do
not exceed 90% of the yield strength at temperature. Use of
these stresses may result in dimensional changes due to per-
manent strain. These values are not recommended for the
flanges of gasketed joints or other applications where slight
amounts of distortion can cause leakage or malfunction.

2) Stress values for welded pipe and tube shall be the listed val-

ues multiplied by a factor of 0.85.

3) The revised criterion of 3.5 on tensile strength was used in es-

tablishing these values.
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https://asmenormdoc.com/api2/?name=ASME BPVC.CC.BPV.IV 2019.pdf

ASME BPVC.CC.BPV-2019

CASE

2226-2

Approval Date: May 21, 2003

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

Case 2226-2

Ni-Cr-Mo Alloy UNS N06022 for Code Construction for
Temperatures up to 1250°F

Section |

Inquiry: May solution annealed nickel-chromium-
molybdenum alloy UNS N06022 for the products listed
in Table 1 be used in welded construction under the rules
of Section I up to 1250°F?

Reply: It is the opinion of the Committee that the mate-
rial described in the Inquiry may be used in the welded
construction under the rules of Section I for temperatures
up to 1250°F provided that the following additional re-
quirements are met.

(a) The maximum allowable stress values for the mate-
rial shall be those given in Table 2.

(b) The P-Number for this alloy is 43.

(c) For welded products, the allowable stresses shown
in Table 2 shall be multiplied by 0.85.

(d) The y values (see Section I, para. PG-27.4, Note 6)
shall be as follows:

1050°F and below 0.4
1100°F 0.5
1150°F 0.7
1200°F 0.7
1250°F 0.7

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

CAUTION: Austenitic alloys are subject to stress corrosi¢n
cracking, intergranular attack, pitting, and crevice corrosi¢n
when used in boiler applications in aqueous environments. Fac-
tors that affect the susceptibility of these niaterials are appli¢d
or residual stress, water chemistry and deposition of solids, and
material condition. Susceptibility tosattack is enhanced whé¢n
the material is used in the sensitized cendition, or with residual
cold work. Concentration of corrosive agents (e.g., chloridds,
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 environmerts, careful attention must be paid to
continuous control ‘of water chemistry.

standards, laws, regulations or other relevant documents.

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
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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Table 1
Product Specifications
Fittings SB-366
Forgings SB-564
Bar SB-574
Sheet, plate, and strip SB-575
Wealded vr\Ivr\ SB.610
Yeamless pipe and tube SB-622
Welded tube SB-626
Table 2

Maximum Allowable Stress Values

For Metal Temperature Not

Exceeding, °F Allowable Stress Values, Max., ksi
420-100 28.6 28.6
400 28.6 26.7
jo00 28.2 [Note (2)] 24.6
400 27.2 [Note (2)] 229
q00 26.5 [Note (2)] 21.5
400 26.0 [Note (2)] 20.4
450 25.8 [Note (2)] 20.0
100 25.6 [Note (2)] 19.6
150 25.4 [Note (2)] 19.3
400 25.3 [Note (2)] 19.0
450 25.1 [Note (2)] 18.8
900 24.9 [Note (2)] 18.6
950 24.7 [Note (2)] 18.5
1000 [Note (1)] 24.4 [Note (2)] 18.3
1050 [Note (1)] 23.0 [Note (2)] 18.2
1100 [Note (1)] 17.5 175
1150 [Note (1)] 12.7 12.7
1200 [Note (1)] 9.6 9.6
1250 [Note (1)] 7.6 7.6

ENERAL NOTE: The revised criterion of 3.5 ontensile strength
Wwas used in establishing these values.

WOTES:

1) Alloy N06022 in the solution anpealed condition is subject to
severe loss of impact properties atroom temperature after ex-
posure in the range of 1000°F«to 1250°F.

2) Due to the relatively low\yield strength of these materials,
these higher stress values were established at temperatures
where the short-time/tensile properties govern to permit
the use of thesesalloys where slightly greater deformation is
acceptable. Fhé§e higher stress values exceed 66%3%, but do
not exceed\90% of the yield strength at temperature. Use of
these stresses may result in dimensional changes due to per-
manent'strain. These stress values are not recommended for
the.flanges of gasketed joints.
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CASE

2230-2

Approval Date: October 29, 1999

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

Case 2230-2

Use of Ni-Al Bronze C95820 Sand Castings for Pressure
Vessels

Section VIII, Division 1

Inquiry: Under what conditions may UNS C95820 sand
cast tubesheets and other pressure parts meeting chemi-
cal and mechanical requirements listed in Tables 1 and 2
of this Case, and otherwise conforming to all other re-
quirements of ASTM B148-93a, be used in the construc-
tion of Section VIII, Division 1 pressure vessels?

Reply: It is the opinion of the Committee that UNS
€95820 as described in the Inquiry may be used for the
construction of Section VIII, Division 1 welded pressure
vessels provided that the following additional require-
ments are met.

(a) The chemical composition and mechanical propejr-
ties shall conform to the requirements of Tables 1"and|2
below. The material is supplied in the as-cast@onditign
only.

(b) The Design Temperature shall not exceed 500°F.

(c) The maximum allowable stressyalues shall be thoge
listed in Table 3.

(d) This material shall be considered as P-No. 35.

(e) The applicable rules of Section VIII, Division 1, Palrt
UNF, for copper and coppeér alloys shall apply.

(f) The external pressure chart applicable to this mate-
rial is Section VIII,\Division 1, Fig. NFA-6.

(g) This Case-humber shall be identified in the docp-
mentation aind marking of the material and shown gn
the Manufacturer's Data Report.

standards, laws, regulations or other relevant documents.

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
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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Table 1
Chemical Requirements (UNS C95820)
Element Composition Limits, %
Copper, min. 77.5
Aluminum 9.0-10.0
Iron 4.0-5.0
Nramnganese, max. 5
Nickel 4.5-5.8
Yilicon, max. 0.10
Ilead, max. 0.02
Tin, max. 0.20

ENERAL NOTES:
) Zinc shall not exceed 0.20%.
b) Cu + Al + Fe + Mn + Ni > 99.2%.

Table 2
Mechanical Property Requirements
Tensile strength, min., ksi 94.0
Yield strength, min., ksi 39.0
Hlongation, in 2 in., min., % 13.0
Table 3
Maximum Allowable Stress Values (UNS
C95820)
For Metal Temperature Not Allowable Stress Values, max.;
Exceeding, °F ksi [Note (1)]
-20-100 26.0
150 26.0
200 25.8
250 255
300 25.2
350 249
400 24.5
450 24.0
500 23.5

ENERAL NOTES:

) Stress values in restricted’shear shall be 0.80 times the values
in this table.

b) Stress values in"beéaring shall be 1.60 times the values in this

table.

NOTE:
1) The revised criterion of 3.5 on tensile strength was used in es-
tablishing these values.
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CASE

2235-14

Approval Date: December 12, 2018

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

Case 2235-14
Use of Ultrasonic Examination in Lieu of Radiography
Section |

Inquiry: Under what conditions and limitations may an
ultrasonic examination be used in lieu of radiography,
when radiography is required in accordance with Section
I, PW-11?

Reply: It is the opinion of the Committee that all welds
in material %, in. (13 mm) or greater in thickness in pres-
sure vessels and power boilers may be examined using
the ultrasonic (UT) method in lieu of the radiography
(RT) method, provided that all of the following require-
ments are met:

(a) The ultrasonic examination area shall include the
volume of the weld, plus 2 in. (50 mm) on each side of
the weld for material thickness greater than 8 in.
(200 mm). For material thickness 8 in. (200 mm) or less,
the ultrasonic examination area shall include the volume
of the weld, plus the lesser of 1 in. (25 mm) or t on each
side of the weld. Alternatively, examination volume may
be reduced to include the actual heat affected zone
(HAZ) plus Y/, in. (6 mm) of base material beyond the heat
affected zone on each side of the weld, provided the fol-
lowing requirements are met:

(1) The extent of the weld HAZ islmeasured and
documented during the weld qualification process.

(2) The ultrasonic (UT) transducer positioning and
scanning device is controllediusing a reference mark
(paint or low stress stamp adjacent to the weld) to ensure
that the actual HAZ plusan-additional Y, in. (6 mm) of
base metal is examined.

(b) A documented examination strategy or scan plan
shall be provided.showing transducer placement, move-
ment, and conipohent coverage that provides a standar-
dized and repeatable methodology for weld acceptance.
The scan‘plan shall also include ultrasonic beam angle

!«Sectorial scans (S-scans) with phased arrays may be used for the examination of welds, provided they are demonstrated satisfactorily[in
decordance with para. (c). S-scans provide a fan beam from a single emission point, which covers part or all of the weld, depending on trar]s-

used, beam directions with respect to weld centerline,
and vessel volume examined for each weld. The doctirep-
tation shall be made available to the Owner/User upgn
request.
(c) The ultrasonic examination shall be performed |n
accordance with a written procedureonforming to the
requirements of Section V, Article 4.XThe procedure shall
have been demonstrated to perfotm acceptably on a qup-
lification block(s). The qualification block(s) shall be pr-
pared by welding or the hot isostatic process (HIP) and
shall contain a minimum-of-three flaws, oriented to simp-
late flaws parallel to the production weld's fusion line s
follows:
(1) one surface flaw on the side of the block reprg-
senting the vessel 0.D. surface
(2) onie surface flaw on the side of the block repr-
senting the vessel 1.D. surface
{3) one subsurface flaw
(4) If the block can be flipped during UT examinatio,
then one flaw may represent both the .D. and O.D. sur-
faces. Thus only two flaws may be required.
Flaw size shall be no larger than the flaw in Table 1,
2, or 3 for the thickness to be examined. Acceptable pefr-
formance is defined as response from the maximum gl-
lowable flaw and other flaws of interest demonstratgd
to exceed the reference level. Alternatively, for techniques
that do not use amplitude recording levels, acceptable
performance is defined as demonstrating that all imagg¢d
flaws with recorded lengths, including the maximum gl-
lowable flaws, have an indicated length equal to or gregt-
er than the actual length of the flaws in the qualificatign
block.
(d) The ultrasonic examination shall be performg¢d
using a device employing automatic computer based dafa
acquisition. The initial straight beam material examinp-
tion (T-472 of Section V, Article 4) for reflectors that
could interfere with the angle beam examination shgll
be performed (1) manually, (2) as part of a previo(s

ducer size, joint geometry, and section thickness. While S-scans can demonstrate good detectability from side drilled holes, because they are

omnidirectional reflectors, the beams can be misoriented for planar reflectors (e.g., lack of fusion and cracks). This is particularly true for thick-
er sections, and it is recommended that multiple linear passes with S-scans be utilized for components greater than 1 in. (25 mm) thick. An
adequate number of flaws should be used in the demonstration block to ensure detectability for the entire weld volume.

standards, laws, regulations or other relevant documents.

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
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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manufacturing process, or (3) during the automatic UT
examination provided detection of these reflectors is de-
monstrated [subpara. (c)].

(e) Data is recorded in unprocessed form. A complete
data set with no gating, filtering, or thresholding for re-
sponse from examination volume in para. (a) above shall
be included in the data record.

ASME BPVC.CC.BPV-2019

(-1) need not be characterized or sized in accor-
dance with (3) below;

(-2) need not be compared to allowable flaw ac-
ceptance criteria of Table 1, 2, or 3;

(-3) the maximum indication amplitude and lo-
cation shall be recorded, for example: internal attach-
ments, 200% DAC maximum amplitude, 1 in. (25 mm)

(f) Personnel performing and evaluating UT examina-
ipns shall be qualified and certified in accordance with
Heir employer's written practice. ASNT SNT-TC-1A or
P-189 shall be used as a guideline. Only Level II or III
ersonnel shall analyze the data or interpret the results.
(g) Contractor qualification records of certified person-
] shall be approved by the Certificate Holder and main-
tdined by their employer.

(h) In addition, personnel who acquire and analyze UT
dfita shall be trained using the equipment in (d) above,
apd participate in the demonstration of (c) above.

(i) Data analysis and acceptance criteria shall be as
fdllows:

(1) Data Analysis Criteria. Reflectors exceeding the
limits in either (-a) or (-b) below, as applicable, shall be
infvestigated to determine whether the indication origi-
nfites from a flaw or is a geometric indication in accor-
dhnce with para. (2) below. When a reflector is
determined to be a flaw, it shall be evaluated for accep-
tqnce in accordance with para. (4), Flaw Evaluation and
Afceptance Criteria.

(-a) For amplitude-based techniques, the location,
amplitude, and extent of all reflectors that produce a re-
sponse greater than 20% of the reference level shall:be
investigated.

(-b) For nonamplitude-based techniques,(the loca-
tipn and extent of all images that have an indi¢ated length
greater than the limits in (-1), (-2), or (-3).below, as ap-
plicable, shall be investigated.

(-1) For welds in materialiequal to or less than
11/> in. (38 mm) thick at the weld; images with indicated
lgngths greater than 0.150,in. (3.8 mm) shall be
irfvestigated.

(-2) For welds(in material greater than 1%, in.
(38 mm) thick but less than 4 in. (100 mm) thick at the
weld, images withtindicated lengths greater than
0J200 in. (5 mm) shall be investigated.

(-3)-Eor welds in material greater than 4 in.
(100 mm)'thick at the weld, images with indicated lengths
greater'than 0.05¢ or 0.75 in. (19 mm), whichever is smal-

ler,sshall be investigated (¢t = nominal material thickness
anttotha azald)

(@ ni=;

5=

=

above the weld centerline, on the inside surface, from
90 to 95 deg.

(-b) The following steps shall be taken to classify
an indication as geometric:

(-1) Interpret the area containing the reflector
in accordance with the applicable examinatign procedure;

(-2) Plot and verify the reflectot coordinates,
provide a cross-sectional display showing the reflector
position and surface discontinuity such as root or coun-
terbore; and

(-3) Review fabrieation or weld prep drawings.

(-c) Alternatively, other NDE methods or tech-
niques may be applied\to classify an indication as geo-
metric (e.g., alterhative UT beam angles, radiography,
I.D. and/or 0.D, profiling).

(3) Flaw(Sizing. Flaws shall be sized in accordance
with a pro€edure demonstrated to size similar flaws at
similarmaterial depths. Alternatively, a flaw may be sized
by @.supplemental manual technique so long as it has
Been qualified by the demonstration above. The dimen-
sions of the flaw shall be determined by the rectangle that
fully contains the area of the flaw, and the flaw shall be
classified as either a surface or subsurface flaw. (Refer
to Figures 1 - 5.)

(-a) The length (1) of the flaw shall be drawn par-
allel to the inside pressure-retaining surface of the
component.

(-b) The measured flaw through-wall dimension
shall be drawn normal to the inside pressure retaining
surface and shall be defined as a for a surface flaw or
2afor a subsurface flaw.

(-c) Subsurface flaw(s) close to a surface shall be
considered a surface flaw(s) if the distance between the
flaw and the nearest surface is equal to or less than one
half the flaw through-wall dimension, as shown in Figures
1 through 5.

(4) Flaw Evaluation and Acceptance Criteria. Flaws
shall be evaluated for acceptance using the applicable cri-
teria of Table 1, 2 or 3 and with the following additional

requirements:
L o)

adjacentto-the-weld)

(2) Geometric. Ultrasonic indications of geometric
and metallurgical origin shall be classified as follows:

(-a) Indications that are determined to originate

from the surface configurations (such as weld reinforce-
ment or root geometry) or variations in metallurgical
structure of materials (such as cladding to base metal in-
terface) may be classified as geometric indications, and

{eForsurfaceceonnectedflaws—the-measured
through-wall dimension, a, shall be compared to the value
of a as determined from the applicable flaw acceptance
criteria table.

(-b) For subsurface flaws, the measured through-
wall dimension, 2a, shall be compared to twice the value
of a as determined from the applicable flaw acceptance
criteria table.
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(-c) Surface Connected Flaws. Flaws identified as
surface flaws during the UT examination may or may
not be surface connected, as shown in Figures 1 through
5. Therefore, unless the UT data analysis confirms that
that flaw is not surface connected, it shall be considered
surface connected or a flaw open to the surface, and is un-
acceptable unless a surface examination is performed in

CASE (continued)

2235-14

Table 1
Flaw Acceptance Criteria for 7, in. (13 mm)
To Less than 1 in. (25 mm) Thick Weld

ajt I3

Surface flaw 0.087 025 in. (64 mm)
Ay 7

accordance with (-1), (-2), or (-3) below. If the flaw is sur-
face connected, the requirements above still apply; how-
ever, in no case shall the flaw length, I, exceed the
acceptance criteria in the applicable Construction Code
for the method employed.

Acceptable surface examination techniques are:

(-1) Magnetic particle examination (MT) in ac-
cordance with Nonmandatory Appendix A, A-260 of Sec-
tion I as applicable; or

(-2) Liquid penetrant examination (PT) in ac-
cordance with Nonmandatory Appendix A, A-270 of Sec-
tion I as applicable; or

(-3) Eddy current examination (ET) in accor-
dance with Supplement I of this Case. All relevant ET in-
dications that are open to the surface are unacceptable
regardless of length.

(-d) Multiple Flaws

(-1) Discontinuous flaws shall be considered a
singular planar flaw if the distance between adjacent
flaws is equal to or less than S as shown in Figure 2.

(-2) Discontinuous flaws that are oriented pri-
marily in parallel planes shall be considered a singular
planar flaw if the distance between the adjacent plaves
is equal to or less than Y in. (13 mm). (Refer to Figure 3.)

(-3) Discontinuous flaws that are copldnar and
nonaligned in the through-wall thickness direction of
the component shall be considered a singular’planar flaw
if the distance between adjacent flaws istequal to or less
than S as shown in Figure 4.

(-4) Discontinuous flaws\that are coplanar in
the through-wall direction withih two parallel planes
1/, in. (13 mm) apart\(i.e., normal to the
pressure-retaining surface 0f the component) are unac-
ceptable if the additive flaw depth dimension of the flaws
exceeds those shown in Figure 5.

(-e) Subsurface Flaws. Flaw length (1) shall not ex-
ceed 4t.

(j) The mameplate shall be marked under the Certifica-
tion Mark.by applying UT to indicate ultrasonic examina-
tion, ©f welded seams required to be inspected in
accordance with Section L.

(k) This Case number shall be shown on the Manufac-

turer's Data Rppnrf' and the extent of the UT examination

Subsurface flaw <0.143 <0.25 in. (6.4 mm)

GENERAL NOTES:

(a) t = the thickness of the weld excluding any allowable reiy-
forcement. For a buttweld joining two membets having diffey-
ent thickness at the weld, t is the thinner<of these twp
thicknesses. If a full penetration weld_includes a fillet weldl,
the thickness of the throat of the filletqweld shall be included
in t.

(b) A subsurface indication shall belconsidered as a surface flaw |f
the separation (S in Figure 17 of:the indication from the nea
est surface of the components equal to or less than half the
through dimension (2d\in Figure 1, sketch [b]) of the subsu
face indication.

shall be noted.
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Table 2
Flaw Acceptance Criteria for 1 in. (25 mm) To 12 in. (300 mm) Thick Weld

1in. (25 mm) < t < 2%, in. (64 mm) [Note (1)] 4 in. (100 mm) < ¢ < 12 in. (300 mm) [Note (1)]

Aspect Ratio, a/¥ Surtface Flaw, a/t Subsurface Flaw, a/t Surtface Flaw, a/t Subsurface Flaw, a/t
0.00 0.031 0.034 0.019 0.020
0.05 0.033 0.038 0.020 0.022
0.10 0.036 0.043 0.022 0.025
0.15 0.041 0.054 0.025 0.029
0.20 0.047 0.066 0.028 0.034
0.25 0.055 0.078 0.033 0.040
0.30 0.064 0.090 0.038 0,047
0.35 0.074 0.103 0.044 0.054
0.40 0.083 0.116 0.050 0.061
0.45 0.085 0.129 0.051 0.069
0.50 0.087 0.143 0.052 0.076

GENERAL NOTES:

(a) t =thickness of the weld excluding any allowable reinforcement. For a buttweld joining two mémbers having different thickness at
the weld, t is the thinner of these two thicknesses. If a full penetration weld includes a fillet weld, the thickness of the throat of the
fillet weld shall be included in t.

(b) A subsurface indication shall be considered as a surface flaw if separation (S in Figure(1).of the indication from the nearest surface
of the component is equal to or less than half the through thickness dimension {(2d'in Figure 1, sketch [b]) of the subsurface
indication.

(c) If the acceptance criteria in this table results in a flaw length, ¢, less than 025, in. (6.4 mm), a value of 0.25 in. (6.4 mm) may be
used.

NOTE:
(1) For intermediate flaw aspect ratio a/f and thickness t (2 in. [644hni] < t < 4 in. [100 mm]) linear interpolation is permissible.

Table 3
Flaw Acceptance Criteriafor Larger than 12 in. (300 mm) Thick Weld
Surface Flaw, a Subsurface Flaw, a
Aspect Ratio, a/f in. mm in. mm
0.00 0.228 5.79 0.240 6.10
0.05 0.240 6.10 0.264 6.71
0.10 0:264 6.71 0.300 7.62
0.15 0.300 7.62 0.348 8.84
0.20 0.336 8.53 0.408 10.4
0.25 0.396 10.1 0.480 12.2
0.30 0.456 11.6 0.564 14.3
0.35 0.528 13.4 0.648 16.5
0.40 0.600 15.2 0.732 18.6
0.45 0.612 15.5 0.828 21.0
0.50 0.624 15.8 0.912 23.2

GENERAL NOTES:
(a)~Bor intermediate flaw aspect ratio, a/¢ linear interpolation is permissible.
(b) t = the thickness of the weld excluding any allowable reinforcement. For a buttweld joining two members having different thick-

ness at the weld, ¢ 1s the thinner of these two thicknesses. If a Tull penetration weld includes a fillet weld, the thickness of the
throat of the fillet weld shall be included in t.

(c) A subsurface indication shall be considered as a surface flaw if separation (S in Figure 1) of the indication from the nearest surface
of the component is equal to or less than half the through thickness dimension (2d in Figure 1, sketch [b]) of the subsurface
indication.
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Figure 1
Single Indications

Surface Indications

\

(c) Subsurface Indications
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Figure 2
Muttiple Planar Flaws Oriented in Plane Normal to Pressure Retaining Surface
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Figure 3
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Figure 4

Configurations)

A

Nonaligned Coplanar Flaws in Plane Normal to Pressure Retaining Surface (Illustrative Flaw

Y
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Figure 5
Multiple Aligned Planar Flaws

~ Parallel planes

GENERAL NOTE: In the Notes below, the flaw depth dimensions ag and a, are the allowable flaw standards for surface and subsurfac

flaws, respectively.

Unclad surface ——>1 bounding aligned
flaws
B _ _ Y
. . | D
/2III.\IJIIIIII] —]
| } L Y
~— Clad surface
|81 |- a2 4
<< Pressure-retaining surface
L~ L of unclad component or
. clad-base metal interface
SectionT-T of clad component
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NOTES:

(1) This illustration indicates two surface flaws. The first, a,, is on the outer surface of the component, and the second, a,, is on the inner

surface: (a; + a,) < (a; + a’y)/2 within planes A-A’ and B-B’

(2) This illustration indicates two subsurface flaws: (a1 + a;) < (a. + a’.)/2 within planes C-C' and D-D’
(3) This illustration indicates two surface flaws and one subsurface flaw:
(a) (a; +az) < (ag + a’,)/2 within planes E-E’ and F-F’
(b)(aq +a3) < (ag +a, +a’y)/ 3 within planes F-F’ and G-G’
(c)(a, +a3) < (a’s + a,)/2 within planes G-G" and H-H’
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SUPPLEMENT I: EDDY CURRENT SURFACE
EXAMINATION PROCEDURE REQUIREMENTS

(a) Procedure Requirements. A written procedure shall
be provided containing a statement of scope that specifi-
cally defines the limits of procedure applicability (e.g.,
material specification, grade, type, or class). The proce-

ASME BPVC.CC.BPV-2019

Any process of calibrating the system is acceptable; a de-
scription of the calibration process shall be included in
the procedure.

(4) Data acquisition and analysis procedures may be
combined or separate, provided the above requirements
are met.

(c) Personnel Requirements

dpreshatt Teference a techmique spectftcatton, delneating
the essential variables, qualified in accordance with the
r¢quirements below.
(b) Procedure Specifications
(1) The eddy current procedure shall specify the fol-

lgwing regarding data acquisition:
(-a) instrument or system, including manufac-
tyrer's name and model
(-b) size and type of probe, including manufac-
tyrer's name and part number
(-c) analog cable type and length
(-d) examination frequencies, or minimum and
nfaximum range, as applicable

(-e) coil excitation mode (e.g., absolute or
fferential)

(-f) minimum data to be recorded

(-g) method of data recording

(-h) minimum digitizing rate (samples per inch) or
nmaximum scanning speed (for analog systems), as
applicable
(-i) scan pattern, when applicable (e.g., helical
pltch and direction, rectilinear rotation, length, scan in-
dex, or overlap)

(-j) magnetic bias technique, when applicable

(-k) material type

(-1) coating type and thickness, when applicable

(2) The eddy current procedure shall define-the fol-

wing regarding data analysis:

(-a) method of calibration (e.g., phase angle or am-
itude adjustments)

(-b) channel and frequenciesiused for analysis

(-c) extent or area of thé component evaluated

(-d) data review requirements (e.g., secondary
dfita review, computer screening)
(-e) reporting requirements (i.e., signal-to-noise
threshold, voltage threshold, flaw depth threshold)
(-f) methods of identifying flaw indications and
distinguishing/them from nonrelevant indications, such
a§ indications-from probe lift-off or conductivity and per-
meability.changes in weld material
(~g) manufacturer and model of eddy current data

o

—_—
@]

=l

(1) Personnel performing data acquisition shall hayé
received specific training and shall be qualified by exam-
ination, in accordance with the employer's written‘prac-
tice, in the operation of the equipment, applicable
techniques, and recording of examination results.

(2) Personnel performing analysis of-ddta shall have
received additional specific training in the’ data analysis
techniques used in the procedure qualification and shall
successfully complete the procedure qualification de-
scribed below.

(3) American Society, 'ef Nondestructive Testing
(ASNT) standards SNT-TC-1A or CP 189 shall be used as
a guideline.

(4) Personnel(qualifications may be combined pro-
vided all requirements are met.

(d) Procedure*Qualification

(1) bata sets for detection and sizing shall meet re-
quirerments shown below.

(2) The eddy current procedure and equipment shall
be eonsidered qualified upon successful completion of the
procedure qualification.

(3) Essential Variables. An essential variable is a pro-
cedure, software, or hardware item that, if changed, could
result in erroneous examination results. Further, any item
that could decrease the signal to noise ratio to less than
2:1 shall be considered an essential variable.

(4) Any two procedures with the same essential vari-
ables are considered equivalent. Equipment with essen-
tial variables that vary within the demonstrated ranges
identified in the Data Acquisition Procedure Specification
shall be considered equivalent. When the procedure al-
lows more than one value or range for an essential vari-
able, the qualification test shall be repeated at the
minimum and maximum value for each essential variable
with all other variables remaining at their nominal values.
Changing essential variables may be accomplished during
successive procedure qualifications involving different
personnel; each data analyst need not demonstrate quali-
fication over the entire range of every essential variable.

a11alysis equipment, as applicable (e) Qualification Requirements

sis software, as applicable

(3) The procedure shall address requirements for
system calibration. Calibration requirements include
those actions required to ensure that the sensitivity and
accuracy of the signal amplitude and time outputs of the
examination system, whether displayed, recorded, or
automatically processed, are repeatable and correct.

shall meet the requirements listed herein unless a set of
test specimens is designed to accommodate specific lim-
itations stated in the scope of the examination procedure
(e.g., surface roughness or contour limitations). The same
specimens may be used to demonstrate both detection
and sizing qualification. For examination of vessels with
coated surfaces, Section V, Article 8 shall apply.

10 (2235-14)
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(2) Specimens shall be fabricated from the same base
material nominal composition (UNS Number) and heat
treatment (e.g., solution annealed, precipitation har-
dened, solution heat treated and aged) as those to be
examined.

(3) Specimen surface roughness and contour shall be
generally representative of the surface roughness and

CASE (continued)

2235-14

(6) Demonstration Specimens. The demonstration
specimen shall include one crack or notch at each of the
following locations:

(-a) on the weld

(-b) in the heat affected zone

(-c) at the fusion line of the weld
(-d) in the base material

contour of the component surface to be examined. The ex-
amination surface curvature need not be simulated if the
ratio of the component diameter to the coil diameter ex-
ceeds 20:1.

(4) Welding shall be performed with the same filler
material AWS classification and postweld heat treatment
(e.g., as welded, solution annealed, stress relieved) as the
welds to be examined.

(5) Defect Conditions

(-a) The qualification flaws shall be cracks or
notches.

(-b) The length of cracks or notches open to the
surface shall not exceed 0.125 in. (3.2 mm).

(-c) The maximum depth of a crack or compressed
notch shall be 0.040 in. (1.02 mm).

(-d) Machined notches shall have a maximum
width of 0.010 in. (0.25 mm) and a maximum depth of
0.020 in. (0.51 mm).

(7) Procedure Qualification Acceptance Criterig. All
flaws in each of the four identified areas shall be detectgd
with a minimum 2:1 signal-to-noise ratio at the maximum
digitization rate (for digital systems) or maximum scap-
ning speed (for analog systems) permitted by the
procedure.

(f) Evaluation of Eddy Current Restlts: Eddy current re-
sults are evaluated in accordance/with the procedure dg-
scribed in para. (b)(2) above. Forythis Case, ET is used fo
simply confirm that a UT flawis in fact, surface connected.
If a UT flaw is determined-by ET to be surface connected,
it shall comply with Ac€eptance Standards in para. (g)
below.

(g) Acceptance Standards. These acceptance standargls
apply unless ather more restrictive standards are spedgi-
fied for specific materials or applications within the Cop-
struction~Code. All surfaces examined shall be free pf
relevant ET surface flaw indications.

11 (2235-14)
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CASE

2239-1

Approval Date: October 29, 1999

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

Case 2239-1

Use of Permanent Mold Cast Aluminum Alloys UNS
A13560 and A03570

Section VIII, Division 1

Inquiry: May aluminum alloys UNS A13560 and A03570
in the overaged temper meeting the chemical composi-
tion and mechanical properties given in Tables 1 and 2
and other requirements of SB-108 be used in Section VIII,
Division 1 construction?

Reply: 1t is the opinion of the Committee that aluminum
alloys UNS A13560 and A03570 as described in the above
Inquiry may be used in Section VIII, Division 1 construc-
tion of pressure vessels, up to 300°F under the following
conditions:

(a) The maximum allowable stress values for the mate-
rials shall be those given in Table 3.

(b) Welding is not permitted.

(c) External pressure applications are not permitted

(d) Applicable parts of Section VIII, Division 1 that shall
apply are those given in Part UNF.

(e) The castings shall be heat treated. The heat treg
ment shall be 980°F for 8 hours, followed by a water
quench, then 440°F for 7.5 hours}

(f) This Case number shall be’shown on the data repojrt
and the marking of the niaterial.

[
'

standards, laws, regulations or other relevant documents.

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
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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Table 1
Chemical Composition

Other Elements

UNS Al Si Fe Cu Mn Mg Zn Ti Each Total
A13560 Remainder 6.5-7.5 0.20 0.20 0.10 0.25-0.45 0.10 0.20 0.05 0.15
A03570 Remainder 6.5-7.5 0.15 0.05 0.03 0.45-0.65 0.05 0.20 0.05 0.15

ENERAL NOTE: When single units are shown, these amounts indicate the maximum permitted.
Table 2
Mechanical Properties
Elongation in 2 in.
Tensile Strength, Yield Strength (0.2%  or 4 Diameters,
Temper min., ksi Offset), min., ksi min., % UNS
Overaged 26 19 4.0 A13560
Overaged 27 20 4.0 A03570
Table 3

Maximum Allowable Stress Values

ksi (A13560) [Note~) ksi (A03570) [Note

Temperature, °F (€3]] )]
100 7.4 7.7
200 6.9 7.4
300 64 6.5
NOTE:

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

2244-2

Approval Date: January 20, 2000

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

Case 2244-2
UNS J93380 (CD3MWCuN)
Section VIII, Division 1

Inquiry: May solution annealed UNS J93380
(CD3MWCuN) casting material, with the chemical compo-
sition listed in Table 1 and the tensile properties listed in
Table 2, otherwise conforming to the requirements of
Specification SA-995, be used in the construction of ves-
sels under the rules of Section VIII, Division 1?

Reply: 1t is the opinion of the Committee that the mate-
rial described in the Inquiry may be used under the rules
of Section VIII, Division 1, provided the following addi-
tional requirements are met.

(a) The maximum allowable design stress values in ten-
sion shall be those listed in Table 3.

(b) For external pressure design, use Figure l-ard
Table 4 of this Case.

(c) The material shall be considered as P¢lNe. 10H,
Group 1.

(d) Heat treatment after welding is neither requirgd
nor prohibited. However, if heat treatment is applied,
the heat treatment shall consist of héating to a minimum
temperature of 2010°F followed(by water quenching ¢r
rapid cooling by other means.

(e) The rules that shall apply are those given in Subsefc-
tion C, Part UHA for austenitic-ferritic duplex stainles
steels.

(f) This Case number shall be included in the marking
of the material.and”’shown on the Manufacturer's Dafa
Report.

standards, laws, regulations or other relevant documents.

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
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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Table 1
Chemical Requirements
Element Composition, %

Carbon, max. 0.03
Manganese, max. 1.00
Silicon, max. 1.00

ITUr, Inax. U.UZ5

hosphorus, max. 0.030

hromium 24.0-26.0

ickel 6.5-8.5

olybdenum 3.0-4.0
Nitrogen 0.20-0.30
(opper 0.5-1.0
Tungsten 0.5-1.0

Table 2
Mechanical Property Requirements

Tensile strength, min., ksi 100
Yfield strength [Note (1)], min., ksi 65
Hlongation in 2 in. or 50 mm 25.0
NOTE:
(1) Determined by the 0.2% offset method.

Table 3
Maximum Allowable Design Stress Values in
Tension
Hor Metal Temperature Not Exceeding,

°F ksi [Note (1)]

100 28.6

200 28.6

300 27.2

400 26.6

500 26.6

600 26.6

=z

ENERAL NOTE: This materjal may embrittle after exposure at
hoderately elevated temperatures. See paras. A-340 and A-360
h Appendix A of Section Al Part D.

OTE:
1) The revised criterion of 3.5 on tensile strength was used in es-
tablishing these values.
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Figure 1
Chart for Determining Shell Thickness of Cylindrical and Spherical Shells Under External Pressure When
Constructed of High Alloy UNS S32760 And UNS J93380
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Table 4
Chart for Determining Shell Thickness of Cylindrical and Spherical Shells Under External Pressure
When Constructed of High Alloy UNS S32760 And UNS J93380

Temperature A B, psi Temperature A B, psi
70°F 7.07E-05 1000 300°F 7.41E-05 1000
0.0005 7080 0.0005 6750
0.00075 10600 0.00075 10100
0.000992 14000 0.000923 12400
0.00121 17100 0.00109 14400
0.00143 20100 0.00128 16500
0.00166 23100 0.00153 18600
0.00197 26200 0.00198 20400
0.00284 30100 0.00269 22000
0.00491 33300 0.00392 23600
0.00697 34500 0.00721 25700
0.00849 35700 0.00893 26400
0.0192 38700 0.019 28700
0.05 40000 0.05 29600
0.01 40000 0.1 29600
400°F 7.25E-05 1000 700°F 8.06E-05 1000
0.0005 6900 010005 6200
0.00075 10300 0,00075 9300
0.000939 12900 0.000933 11600
0.00112 15400 0.00108 13400
0.00133 17800 0.00124 15200
0.00163 20200 0.00143 17000
0.00194 21500 0.00171 18800
0.00272 24200 0.00277 21700
0.00431 26600 0.00375 22900
0.00683 27800 0.00701 24900
0.00872 28800 0.00934 25800
0.0187 31200 0.0192 27700
0.05 32200 0.05 28600
0.01 32200 0.1 28600

4 (2244-2)
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CASE

2247

Approval Date: July 9, 1998

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

Case 2247

Alternative Pressure Test Procedure to UG-99 and
UG-100 for the Construction of Multistream Aluminum
Vacuum Brazed Plate-Fin Heat Exchangers

Section VIII, Division 1

Inquiry: In Section VIII, Division 1, may an alternative
pressure test procedure be implemented in the construc-
tion of multistream aluminum vacuum brazed plate-fin
heat exchangers that differs from the testing require-
ments of UG-99 and UG-100?

Reply: It is the opinion of the Committee that multi-
stream aluminum vacuum brazed plate-fin heat exchan-
gers constructed to the rules of Section VIII, Division 1,
may be pressure tested in accordance with the following
procedure in lieu of the requirements of UG-99 and
UG-100.

(a) As a minimum, the vessel shall receive two pressure
tests:

(1) first, a hydrostatic test in accordance with-UG-99;
(2) all subsequent tests are pneumatic pressure tests.

(b) The hydrostatic test shall be conducted in accor-
dance with UG-99, including witness by-the Al All re-
quirements of UG-99 shall be satisfied. To facilitate
filling and draining of each vessel chamber (stream), vent
holes shall be drilled into the header ends, as required, to
purge each chamber of trapped air.

(c) Following the hydrostatic test, the vent holes shall
be welded shut using{pyocedures and welders qualified
in accordance with ‘Section IX.

(d) The exchangers are subsequently tested by a prece-
dure employing both pneumatic and solution film\Jledk
tests to disclose leaks in the sheet to bar brazed joints thpt
cannot be detected by the hydrotest. The test procedute
shall be as follows:

(1) Prior to application of the pneumatic and solutign
film leak tests the vessel shall be dried.

(2) The pneumatic fill rate is computer controllgd
such that the pressure is gradually increased from zefo
to full pressure with a fill rate decrease starting at 80%o
of the final pneumatic préssure. There are no intermedi-
ate stop points duringthe filling process. The pneumatic
test pressure shall/satisfy UG-100(b).

(3) The pneumatic test (pressurization cycle) shall he
automatically ‘recorded on a strip chart.

(4) The AT'is afforded the option but is not requirgd
to witness)either the pneumatic test or the solution film
leak test.

(5) Any leaks identified in brazed joints shall be re-
paired using a weld repair procedure pre-accepted by
the Al The existence of any such leaks requiring repair re-
quires a repeat of the test procedure. The Al shall be afl-
vised of the repair and afforded the option to witness the
retest at his discretion.

(6) The final pneumatic test pressure charts and film
leak test records shall be certified by the Manufacturgr
and made available to the Al for his/her review.

(e) Under Item II of the Form U-1 (Manufacturer's Dafa
Report) for Hydrostatic or Pneumatic Test Pressure, re-
ference shall be made to Form U-4 where the hydrostatfic
test pressure and all pneumatic test pressures shall e
listed for each independent pressure chamber of the hept
exchanger.

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

standards, laws, regulations or other relevant documents.

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
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

2249

Approval Date: August 11, 1997

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

Case 2249
Use of Furnace Brazing for Lethal Service
Section VIII, Division 1

Inquiry: May vessels intended for lethal service made of
nickel (UNS N02200 and/or N02201) be fabricated by
vacuum furnace brazing using nickel alloy brazing filler
metal?

Reply: Vessels intended for lethal service may be fabri-
cated by brazing under the following conditions:

(a) The design temperature shall not exceed 200°F and
the design pressure shall not exceed 2000 psi. The dia-
meter of the vessel shall not exceed NPS 8, and the volume
of the vessel shall not exceed 5 ft3. The size limits of
brazed joint members shall be as provided below.

(b) The components to be brazed shall be nickel alloy
UNS N02200 or N02201 manufactured in accordance
with Specification SB-160, SB-161, SB-162, SB-163, or
SB-366.

(c) The brazing process shall be vacuum furnace
brazing.

(d) The brazing filler metal shall be SFA5.8, BNi-5:

(e) Use of brazing shall be limited to Category Dyjoints
and heat exchanger tube joints. The joint shall ceisist of a
pipe or tube not greater than 2.0 in. outside diameter in-
serted into a socket in another member or into or through
a hole in another member. The lap length [as shown in
Fig. UB-16(a)] shall be not less thair foeur times the nom-
inal thickness of the inserted pipe-or tube, except that
U-tube type heat exchanger tubes shall have a lap length
that is not less than 1.5 timé€s the thickness of the inserted
tube.

(f) The brazing procedure specification (BPS) shall be
qualified in accordance with UB-31. In addition, a work-
manship sample.shall be prepared for each joint config-
uration and'combination of material thicknesses in
accordance with QB-182, except that the unbrazed length
may not-exceed 5% of the joint overlap. The workman-
shipissample shall consist of not less than six tubes in-
serted into the joint to the maximum depth proposed
for’construction. The clearance between the tube and

construction. The minimum and maximum clearances
permitted by the BPS shall not be greater than the miti-
mum and maximum clearances used in the workimanshjp
samples.
(g) Prior to assembly, each joint shall be verified &s
having the clearance specified in the BPS: Brazing pasfe
or preform shall be applied only to Gne*side of any joint.
Each joint shall be visually examifed: prior to brazing fpr
proper application of brazing paste or external braze m-
tal preform. These inspectionsyshall be conducted folloy-
ing a written procedure swhich shall provide for a writt¢n
record of these inspeetions.
(h) In order to demonstrate full penetration of the
braze metal, each\joint shall be visually examined aftgr
brazing on bothsides of each joint. The use of inspectign
mirrors, borascopes, or fiber-optic devices, as necessatrjy,
is requined to accomplish this inspection where both
sides‘of the joint are not readily viewed without optical
aid,\All surfaces of all joints shall be free from cracks
and voids. Any assembly that exhibits cracking of either
the base metal or the braze metal shall be discarded.
All joints shall show braze metal around the entire cifr-
cumference of the interface between the tube and tj[e
socket on the side opposite from that on which the br
ing paste or preform was applied. It is not required that
the braze metal be flush with the surface or that it form
a fillet. Assemblies that do not show braze metal around
the entire circumference of the interface shall Qe
discarded.
Where preforms are used, fillets at joint intersections
shall not be convex on the side that the preform was
placed.
These inspections shall be conducted following a writ-
ten procedure that is in accordance with Section V, Artidle
9, and a written report of these inspections shall he
prepared.
(i) Additional work may be done on brazed joints fo
achieve the desired surface geometry (e.g., fill concavity,
increase fillet size, etc.) after they have been accepted jn
accordance with (h) above. This may be done by mechap-
ical methods (e.g., grinding, machining, etc.) or by addi-
tional furnace brazing with the addition of more filler

socketinmtwoof these joints shattbe-the-minimumclear-
ance proposed for construction and the clearance in two
additional joints shall be the maximum proposed for

ol 4 sl A | £ 41 HP- 4 Jos
IIITtdr tU CTILIITT S5IUT Ul UIIT JUlllL adS uct.c.)oax_y to—acnreve
the desired surface geometry. Rebrazing to correct sur-
face geometry conditions shall be limited to three cycles.

standards, laws, regulations or other relevant documents.

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
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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Modification of surface geometry by torch brazing is not
permitted. All joints that have been reheated to brazing
temperature and those that are mechanically modified
shall be visually examined in accordance with (h) above.

(j) After brazing and any surface geometry modifica-
tions are completed, the component shall be subjected
to pressure testing in accordance with the requirements

ASME BPVC.CC.BPV-2019

leak test. The testing shall be conducted in accordance
with a written procedure and in accordance with the re-
quirements and acceptance criteria of Section V, Article
10. A written record of the testing shall be prepared.
Any assembly that fails the leak test shall be discarded.

(k) All other applicable rules of Section VIII shall apply.

of Section VIII. After completion of pressure testing, the
dints shall be subjected to a helium mass spectrometry

—

Iy 3 Tl 3 3 PN B
(1) TIHIS UdSE ITUIIIDCET SIIdIT DE SITOWIT U1 ULIIE€ Ddld RE=

port Form.
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CASE

2254

Approval Date: March 5, 1998

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

Case 2254

Changeover Valves Installed Between Safety Valves or
Safety Relief Valves and Boilers

Section |

Inquiry: Section I, PG-71.3, requires that no valve be
placed between the safety valve and boiler. For boilers
whose MAWP does not exceed 800 psi, under what condi-
tions may a changeover valve be installed between safety
valves or safety relief valves and the boiler or piping to be
protected?

Reply: It is the opinion of the Committee that for boilers
whose MAWP does not exceed 800 psi, changeover
valves! may be installed between safety valves or safety
relief valves and the boiler or piping to be protected (ex-
cluding Organic Fluid Vaporizers, Part PVG) under the fol-
lowing conditions.

(a) The stamped relieving capacity of the safety valve
or safety relief valve shall be available whenever the boil-
er is in service.

(b) The changeover valve shall be designed such‘that
there is no position where the internal plug, disc, ok ball
would isolate or block both safety valves or saféety relief
valves simultaneously.

(c) The changeover valve shall have an“indicator that
shows which safety valve or safety relief valve is in ser-
vice. This may be accomplished by¢indicating which port
of the changeover valve is open.

(d) The changeover valve shall have a positive locking
device that permits it to be locked only when one of the
outlet ports is fully open and the other outlet port is fully
closed. Also, a warnjng tag shall be affixed to the change-
over valve stating'that the changeover valve is to be
locked or sealedvat-all times except when being operated
by a trained pérson who shall remain stationed at the
changeoveér valve until it is again locked or sealed.

(e) Thechangeover valve shall be equipped with exter-
nal valveés to safely bleed off the pressure between the iso-
lated safety valve or safety relief valve and the fully closed
port of the changeover valve. Also, a warning tag shall be

affixed to the changeover valve stating that the blegd
valve shall be fully opened prior to servicing the isolat¢d
safety valve or safety relief valve.
(f) The changeover valve shall meet the requiremenjts
for materials and design of ASME B16.34:
(g) Calculations demonstrating thap the changeover
valve, the mounting nozzle, and its ‘sipporting vessel pr
pipe are capable of sustaining reaction forces from the
safety valve or safety relief valve.discharge shall be made
available to the Authorized Inspector.
(h) The changeover valve inlet shall be permanent]y
and clearly marked with the word “inlet.”
(i) The changeover valve shall be marked in accojr-
dance with thereguirements of ASME B16.34. In additiojn,
a nameplategshall be permanently affixed to the valve By
the changeover valve manufacturer with the following
information:
(1) the number of this Code Case;
(2) the actual orifice area of the safety valve or safefy
relief valve and coefficient of discharge K ;
(3) C, value of changeover valve; and
(4) the name of the changeover valve manufacturdr.
(j) The changeover valve flow path length may exceg¢d
the limit imposed by PG-71.2 provided the valve coeffi-
cient C, meets the requirement of (k) below. The use pf
the Y-bases and intervening pipe or fittings as provided
for in PG-71.1 and PG-71.2 respectively shall not be pejr-
mitted when applying this Code Case.
(k) The changeover valve shall have a valve coefficier]
C,, equal to or greater than the following:

K

I

C, = 569K,4K.A
v ds\(s

where

K4 = actual coefficient of discharge of the safety or safefy
relief valve

K¢ = superheat correction factor for the safety or safefy
relief valve

A = actual orifice area of the safety or safety relief valye

(in.%)

! Changeover Valve: A three-way stop (or diverter) valve with one inlet port and two outlet ports designed to isolate either one of the two
outlet ports from the inlet port, but not both simultaneously during any mode of operation.

standards, laws, regulations or other relevant documents.

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
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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P, = (1.03 x set pressure of the safety or safety relief
valve) + 14.7 (psia)
§ = density of steam @ P, (Ib/ft)

(I) The manufacturer of the changeover valve shall
provide to the certificate holder a certified test report de-
termining the rated C, for the valve model, type, and size.

ASME BPVC.CC.BPV-2019

(m) This Case number and the changeover valve name-
plate information shall be shown on the Manufacturer's
Data Report.

NOTE: It is recommended that the changeover valve be operated un-
der the following conditions. Personnel trained in the operation of

boilers (ASME Code Section VII) should be present during the opera-
tion of a changeover valve. Care should be taken to protect personnel

The-tests-shal-be-made-under-the-supervision-ofand-cer
tified by the manufacturer. The testing facilities, methods,
and procedures shall be in accordance with the applicable

r¢quirements of ANSI/ISA-S75.02-1988.

TrONT elevated TEMpPeTature, EXCeSSIVE I0ISE [EVels, ald escaping
fluids. It is further recommended that the boiler be operating at a re*
duced pressure and steady state conditions when a changeover valyve
is operated and also during the time any servicing is done ‘on the
safety valve or safety relief valve that is isolated from the bopiler.
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CASE

ASME BPVC.CC.BPV-2019 2256

Approval Date: August 11, 1997

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

Case 2256 Reply: 1t is the opinion of the Committee that photosen-

Valve Markings sitive imagery may be used to meet the requirements pf

Section IV HG-402.1, provided the marking will not be oblitérat¢d
in service.

Inquiry: HG-402.1 of Section IV permits the marking on
the valve nameplate to be stamped, etched, impressed, or
cast. May photosensitive imagery also be used to meet the
requirements of HG-402.1?

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
and nuclear components, and the inservice inspection of nuclear components and transport tanks. The user of the Code should refer to other pertinent codes,
standards, laws, regulations or other relevant documents.

1 (2256)
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CASE

2260-2

Approval Date: November 1, 2013

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

Case 2260-2

Alternative Rules for Design of Ellipsoidal and
Torispherical Formed Heads"

Section VIII, Division 1

Inquiry: For Section VIII, Division 1 vessels, may ellip-
soidal and torispherical formed heads subjected to inter-
nal pressure be designed to rules other than those given
in UG-32(d), 1-4(c) and UG-32(e), 1-4(d) respectively?

Reply: It is the opinion of the Committee that Section
VIII, Division 1 vessel ellipsoidal and torispherical formed
heads subjected to internal pressure may be designed
using the following rules in lieu of those given in
UG-32(d), 1-4(c), and UG-32(e), 1-4(d) respectively.

(a) Nomenclature

Er = modulus of elasticity at maximum design tem-
perature, psi. The value of E ¢ for all materials
shall be taken from Section II, Part D, Tables
TM-1, TM-2, TM-3, TM-4, or TM-5. If the maxi-
mum design temperature is greater than that
shown in the above tables, then use the value
of Er corresponding to the maximum tempera-
ture given in the above tables.

Err = modulus of elasticity at 70°F, psi.(The value of
modulus of elasticity for all materials shall be ta-
ken from Section II, Part D; Tables TM-1, TM-2,
TM-3, TM-4, or TM-5.

h = one-half of the lengthf the inside minor axis of
the ellipsoidal head;-orthe inside depth of the el-
lipsoidal head measured from the tangent line
(head-bend line);"in.

D/2h = ratio of themajor to the minor axis of ellipsoidal
heads, which equals the inside diameter of the
head«skirt divided by twice the inside height of
théhread.

See UG-=32(c) for other nomenclature.

(b)Torispherical Heads. The minimum required thick-
ness.of a torispherical head having 0.002 < t/L < 0.06
shall be larger of the thicknesses calculated by eq. (1)

PLM

- L
= 25— o02p ®
_ 3PLKEgy )
T aSEr ¥

The value of S, shall be 115,000 psi)for all ferrous and
nonferrous materials except for dluminum, aluminum gl-
loys, copper, copper alloys, titanium and zirconium, for
which the value of S, shall bejcalculated by eq. (3).

15,000 x By

L oo 3
7 30 x 10° ®

The value of-M:shall be obtained from Table 1. Interpp-
lation may he.used for r/D values which fall within the
range of the tabulated values. No extrapolation of the v3l-
ues ispermitted.

The,value of K shall be obtained from Table 2. Interpp-
lation may be used for r/D values which fall within the
range of the tabulated values. No extrapolation of the vdl-
ues is permitted.

For designs where t/L > 0.06, the rules of UG-32(f) ¢r
1-3 shall be used. In 1-3 equations (1) and (2), R shall lpe
replaced with L.

(c) Ellipsoidal Heads. The minimum required thicknefs
of an ellipsoidal head with D/2h ratio less than or equpl
to 2.0 shall be established as an equivalent torispheridal
head using the rules given in (b) above. An acceptable ap-
proximation of a 2:1 ellipsoidal head is one with a knuckle
radius of 0.17D and a spherical radius of 0.9D.

(d) The requirement of UHT-32 does not apply.

(e) Size of the finished openings in the knuckle ar¢a
shall not exceed the lesser of 2%; in. or 0.5r. For an ellip-
soidal head, the knuckle area is the area located outside a
circle whose center coincides with the center of the hegd
and whose diameter is equal to 80% of the head inside
diameter.

(f) This Case has been developed for fatigue life of 400
full pressure range cycles with nonintegral attachmenfs
and 1000 full pressure range cycles with integral attach-
ments. See U-2(g) for design of heads exceeding the aboye

amdeq. (2) betow:

! There is no change to this reinstated Case.

fatigue tife:

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

2260-2

(g) The rules of this Code Case may result in relatively
high local strains in the knuckle. The effect of these high

ASME BPVC.CC.BPV-2019

strains in areas where structural attachments are located Table 2
shall be considered. See U-2(g).
(h) This Case shall not be used for Part UCI and Part Kfor Kfor Kfor Kfor Kfor K for
UCD heads. r/D = r/D = r/D = r/D = r/D = r/D =
(i) The maximum design temperature shall not exceed nterm S'SS O'Sf ?'f? g':‘f 217 2'3?
th € maximum tempe.rature limit spec1.f1ed in Taple 3. . 0004 677 5 60 1.69 349 593 250
(j) All other applicable Code requirements including 0006  6.04 514 438 397 273 233
those of UG-32 shall be met. 0008 551 478 414 313 260 221
(k) This Case number shall be shown on the Manufac- 0.010  5.11 4.49 3.93 3.02 2,51 2.13
tyrer's Data Report. 0.012 479 4.25 3.76 293 2.44 2.06
0.016 431 3.87 3.47 2.77 2,33 1.97
0.020  3.96 3.58 3.24 2.63 2:24 1.91
0.030 348 3.10 2.84 2.37 2/07 1.79
Table 1 0.040 3.32 297 2.69 2.23 1.95 1.72
0.060 3.2 2.80 2.56 247 1.92 1.71
M for
M for M for M for 0.08<r/D <
t/L _r/D=0.06 r/D=0.07 r/D=0.08 0.2
0.002 1.00 1.00 1.00 1.00 Table 3
0-004 1.00 1.00 1.00 1.00 Maximum:Metal Temperature
0.006 1.28 1.00 1.00 1.00
0.008 1.41 1.20 1.00 1.00 Table in Which
0.010 1.41 1.26 1.10 1.00 Material is Listed Temperature, °F
0.012 1.38 1.25 1.13 1.00 U€s-23 700
0.016 1.31 1.21 1.12 1.00 UNF-23.1 300
0.020 1.25 1.17 1.08 1.00 UNF-23.2 150
0.030 1.14 1.08 1.01 1.00 UNF-23.3 900
0.040 1.07 1.01 1.00 1.00 UNF-23.4 600
0.060 1.00 1.00 1.00 1.00 UNF-23.5 600
UHA-23 800
UHT-23 700

2 (2260-2)
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CASE

2276-1

Approval Date: February 17, 2000

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

Case 2276-1
Austenitic Ni-Cr-Mo-Nb Alloy (UNS N06626)
Section VIII, Division 1

Inquiry: May austenitic Ni-Cr-Mo-Nb alloy (UNS
N06626), up to and including 0.100 in. in thickness,
wrought sheet and strip, welded pipes, welded tubes,
and welded fittings with the chemical analysis shown in
Table 1, the minimum mechanical properties shown in
Table 2, and the grain size requirements shown in Table
3 be used in welded construction under the rules of Sec-
tion VIII, Division 1?7

Reply: 1t is the opinion of the Committee that the mate-
rial described in the Inquiry may be used in Section VIII,
Division 1 construction up to a design temperature of
800°F, provided the following additional requirements
are met.

(a) The rules in Section VIII, Division 1 that shall apply
are those given in Part UNF for nickel alloys.
(b) The maximum allowable stress values forfthe’'matg-
rial shall be those given in Table 4. For welded pip€s,
tubes, and fittings, a joint efficiency factor of 0.85 shall
be used.
(c) Material shall conform to all othér requirements pf
SB-443, SB-704, SB-705, and SB-366, as applicable.

(d) Material shall be considered as P-No. 43.

(e) Heat treatment after-forming or fabrication fis
neither required nor pfohibited. However, if heat tregt-
ment is conducted, the resulting material must still corp-
ply with the requiréments of Tables 2 and 3.

(f) The applicable external pressure chart shall be Fig.
NFN-17 in Seetion II, Part D.

(g) This\CGase number shall be shown on the Manufaf-
turer’s/Data Report.

standards, laws, regulations or other relevant documents.

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
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)

2276-1
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Table 1
Chemical Requirements

Table 4
Maximum Allowable Stress Values

Element Composition Limits, % For Metal Temperature Not Allowable Stress Values, Max.,

Nickel [Note (1)] Remainder Exceeding, °F ksi [Note (1)]
Chromium 20.0-23.0 100 34.3
Molybdenum 8.0-10.0 200 34.3
IyIODIUITY 2.15=4.15 SUU 35.7, 54.5 [INOte (4]]
Ifon 5.0 max. 400 32.6, 34.3 [Note (2)]
(arbon 0.03 max. 500 31.7, 34.3 [Note (2)]
Silicon 0.15 max. 600 31.1, 34.3 [Note (2)]

itrogen 0.02 max. 650 30.8, 34.3 [Note (2)]
Nlanganese 0.50 max. 700 30.5, 34.3 [Note (2)]
SQulfur 0.015 max. 750 30.3, 34.3 [Note (23]
Aluminum 0.40 max. 800 30.1, 34.1 [Notey(2)]
Titanium 0.40 max.
Hhosphorus 0.015 max. NOTES:
(obalt 1.0 max. (1) The revised criterion of 3.5 on tensile\strength was used in es-

tablishing these values.

NOTE: (2) Due to the relatively low yield sttength of this material, these

1) This element shall be determined arithmetically by difference.

Table 2
Mechanical Property Requirements (Room
Temperature)

Tlensile strength, min., ksi 120
Ylield strength, 0.2%, offset min., ksi 60
Hlongation in 2 in. gage or 4D min., % 40

higher stress values were established at temperatures where
the short time tensile properties govern to permit the use of
this alloy where slightly/greater deformation is acceptable.
The stress values.ificthis range exceed 66%;%, but do not ex-
ceed 90% of the vield strength at temperature. Use of these
stresses may,result in dimensional changes due to permanent
strain. TheSe'stress values are not recommended for the
flangesiof gasketed joints or other applications where slight
amounts of distortion can cause leakage or malfunction.

Table 3
ASTM Grain Size No. Requirements

Up to 0.010 in,, incl.
4.010 to 0.050 in., incl.
(.050 to 0.100 in., incl.

8 or finer
6 or finer
5 or finer

2 (2276-1)
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CASE

Approval Date: March 5, 1998

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

Case 2277
Use of 17Cr-4Ni-4Cu (UNS S17400)
Section VIII, Division 2

Inquiry: May martensitic precipitation hardened stain-
less steel 17Cr-4Ni-4Cu (UNS S17400) forgings complying
with SA-705 Type 630; plate, sheet, and strip complying
with SA-693 Type 630; and bar complying with SA-564
Type 630, be used for pressure vessels constructed under
Section VIII, Division 2?

Reply: It is the opinion of the Committee that martens
tic precipitation hardened stainless steel, as described
the Inquiry, may be used for pressure vessels canstructg
under Section VIII, Division 2, provided the following a
ditional requirements are met.

(a) The material shall be in the H1100 condition.

(b) The design stress intensity and-yield strength v3
ues shall be those listed in Table(T.

(c) No welding is permitted.

(d) Exemption from impact tésting is not permitted.

(e) This Case number-shall be shown on the Manufa|
turer’s Data Report.

2277

standards, laws, regulations or other relevant documents.

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
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)

2277 ASME BPVC.CC.BPV-2019

Table 1
Design Stress Intensity and Yield Strength
Values
For Metal Temperature Not Stress Values, max., ksi
Exceeding, °F Design Intensity Yield
100 46.7 115.0
200 46.7 106.3
300 46.7 101.9
400 45.5 98.3
500 44.4 95.2
600 43.8 92.8
(GENERAL NOTE: CAUTION: This material has reduced tough-
1jess at room temperature after exposure for about 5000 hr at
400°F.

2 (2277)
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CASE

2286-6

Approval Date: October 30, 2015

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

Case 2286-6

Alternative Rules for Determining Allowable External
Pressure and Compressive Stresses for Cylinders,
Cones, Spheres, and Formed Heads

Section VIII, Division 1

Inquiry: May alternative rules for determining allow-
able external pressure and compressive stresses for cylin-
ders, cones, spheres, and formed heads be used for the
design of these components in lieu of the rules of Section
VIII, Division 1, UG-23, UG-28, UG-29, UG-33, and Appen-
dix 1-8?

Reply: (a) It is the opinion of the Committee that cylin-
ders, cones, spheres, and formed heads for pressure ves-
sels otherwise designed and constructed in accordance
with the rules of Section VIII, Division 1, may be designed
using the following rules for calculation of allowable ex-
ternal pressure and compressive stresses in lieu of the
rules stated in the Inquiry above.

(b) When used, this Case shall be made applicable to
the entire vessel.

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

1 SCOPE, DESIGN, METHOD, AND
NOMENCLATURE

1.1 SCOPE

This Case provides alternative rules to those given in
Section VIII, Division 1, UG-23(b), UG-28, UG-29, UG-33
and Appendix 1-8 for determining allowable compressive
stresses for unstiffenéd anhd ring stiffened circular cylin-
ders and cones, and. for unstiffened spherical, ellipsoidal,
and torispherical\heads. The allowable stress equations
are based upon.theoretical buckling equations that have
been reduced by knockdown factors and by plasticity re-
duction«factors that were determined from tests on fabri-
cated shells. (Nomenclature is provided in 1.4.)

This Case expands the coverage of load conditions and
shell geometries, and includes equations for combina-

D,/t= 1,000 limit is Fig. G in Subpart 3 of Section II; Bajrt
D. The slenderness limit for these rules in KL, /i~="200.
Use of these alternative rules assumes the shell,sectign
to be axisymmetric with uniform thicknessfor unstif-
fened cylinders and formed heads. Stiffened cylindels
and cones are also assumed to be of uniform thickness b-
tween stiffeners. Where nozzles with'teinforcing plates ¢r
locally thickened shell sections gxist) use the thinnest ur}i-
form thickness in the applicable-unstiffened or stiffen¢d
shell section for calculation-of allowable compressiye
stress.

The maximum temperature permitted for use of thiis
Case is shown in Tdble 1.

Alternative(equations for determination of allowable
compressjveStress due to loads specified in UG-22 afe
providedcAvlisting of the allowable stress cases, combinp-
tions Gf cases, requirements for tolerances, and reinforc-
ment of openings by Case paragraph number is given |n
Table 2, with indication of present coverage in Division [1.

1.2 BUCKLING DESIGN METHOD

The buckling strength formulations presented in thfis
Case are based on classical linear theory with simple sup-
port boundary conditions and Poisson’s ratio of 0.3. The
differences between elastic stresses obtained for buckling
tests on fabricated shells and the theoretical buckling
stresses are accounted for by knockdown factors. Thege
factors are equivalent to the ratio of strain in a fabricatgd
shell at buckling stress and the strain corresponding fo
the theoretical buckling stress. The design equations ap-
ply to shells with initial imperfections within the specifig¢d
fabrication tolerances of 7 and 8.3.

The design of cylinders and cones for compressiye
loads is an iterative procedure. The first step in the design
process is to assume a shell geometry and thickness and
calculate the resulting stresses from dead and live (ip-
cluding pressure) loads. The next step is to calculate the
allowable stresses for individual load cases and substitufe
these values into interaction equations for combined lo3d

dus. £1 | 4 A | P 41 Valugh | 1

LIUILS Ul TUAUS TTUL LULISTUTITU T UIC LOUT Pdldgldplls TTE
ferenced above. These alternative rules are applicable to
D, /t ratios not exceeding 2,000, compared to the

Lanl) 1 oelas ol 4 1 - Vapuga |
CASTS,. T1IT SIITIT UIITRIITSS Ul SCUlllCLly Cdll UT duJubLCu (0]
give the desired agreement between applied and allow-
able stresses.

standards, laws, regulations or other relevant documents.

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
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)

2286-6

Table 1

Table in Which Material is Listed,

ASME BPVC.CC.BPV-2019

outside diameter of assumed equivalent cyl-
inder for design of cones or conical sections,
in.

inside diameter of cylinder, in.

outside diameter at large end of cone, or con-
ical section between lines of support, in.
outside diameter of cylinder, in.

Division 1 Max. Temperature, °F
UCs-23.1 800
UNF-23.1 300
UNF-25.4 15U
UNF-23.3 900
UNF-23.4 600
UNF-23.5 600
UHA-23 800
UHT-23 700

The next step is to determine the stiffener sizes if rings
afe used. The stiffener elements must satisfy the require-
njents of 6.4 to prevent local buckling of the stiffener.

Special consideration shall be given to ends of mem-
ers (shell sections) or areas of load application where
tiress distribution may be in the inelastic range and local-
ed stresses may exceed those predicted by linear theory.
When the localized stresses extend over a distance equal
q one half the length of a buckle node (approximately

§yaoo

=

Zw."m), the localized stresses should be considered as

uniform stress around the full circumference. Additional
tiffening may be required.

©v o

1{3 GEOMETRY

Allowable stress equations are given for the following
ge¢ometries:

(a) Unstiffened cylindrical, conical, and spherical shells
(b) Ring stiffened cylindrical and conical Ghells

(c) Unstiffened spherical, ellipsoidal,(and torispherical
heads

The cylinder and cone geometrties are illustrated in
gures 1.4.1 and 1.4.3 and the-stiffener geometries in
gure 1.4.4. The effective sections for ring stiffeners are
shown in Figure 1.4.2. The-maximum cone angle a shall
npt exceed 60 deg.

' "]

1{4 NOMENCLATURE

NOTE: The tefms not defined here are uniquely defined in the sec-
ns in which they are first used. The word “hoop” used in this Case
synonymous with the term “circumferential.”

—
n =

fa

Faha

Lo

Fba

Fpha

Fcha

fn

Fha

tha

outside diameter at small end of cone, or
conical section between lines of support, ih.
modulus of elasticity of material at design
temperature, determined from the ‘applic-
able material chart in Subpart 2, of.Section
I1, Part D, ksi. The applicable material chart
is given in Tables 1A and 1B;Subpart 1, Sec-
tion 11, Part D. Use linear ifiterpolation for in-
termediate temperatures;

tangent modulus, ksi

axial (longitudinal),compressive membrane
stress resulting{from applied axial load, Q,
ksi

allowable axial compressive membrane
stressiof'a cylinder due to axial compression
loadvin the presence of hoop compression
with A; > 0.15, ksi

axial (longitudinal) compressive membrane
stress resulting from applied bending mo-
ment, M, ksi

allowable axial compressive membrane
stress of a cylinder due to bending moment,
M, in the absence of other loads, ksi
allowable axial compressive membrane
stress of a cylinder due to bending in the
presence of hoop compression, ksi
allowable compressive membrane stress of a
cylinder due to axial compression load with
Ac> 0.15, ksi

allowable axial compressive membrane
stress of a cylinder due to axial compression
load in the presence of hoop compression for
015 <A¢ < 1.2,ksi. Fepg = Fang when f; =
0.

hoop compressive membrane stress result-
ing from applied external pressure, P, ksi
allowable hoop compressive membrane
stress of a cylinder or formed head under ex-
ternal pressure alone, ksi

allowable hoop compressive membrane
stress of a cylinder in the presence of longi-
tudinal compression due to a bending mo-

A = cross-sectional area of cylinder
= TT[DO - t]t. in2
Ap = cross-sectional area of a large ring stiffener
that acts as a bulkhead, in.?
As = cross-sectional area of a ring stiffener, in.?
¢ = distance from neutral axis of cross-section to
point under consideration, in.

2 (2286-6)
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Fhva

ment, ksi

elastic hoop compressive membrane failure
stress of a cylinder or formed head under ex-
ternal pressure alone, Kksi

allowable hoop compressive membrane
stress in the presence of shear stress, ksi
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Table 2
Para. No. Subject Covered in Div. 1
3 Allowable Compressive Stresses for cylindrical shells Yes, in part
31 External Pressure Yes
3.2 Uniform axial compression Yes
32T Tocat buckimg Yes
3.2.2 Column buckling No
33 Axial compression due to bending No
3.4 Shear No
4 Allowable Compressive Stresses for Cones Yes, in_part
4.1 External pressure Yes
4.1.1 Allowable Circumferential Compression Stresses Yes
4.1.2 Intermediate Stiffener Rings No
4.1.3 Cone-Cylinder Junction Rings Yes
4.2 Uniform Axial Compression and Bending Yes, in part
4.2.1 Allowable Longitudinal and Bending Stresses Yes
4.2.2 Unstiffened Cone-Cylinder Junctions Yes
4.2.3 Cone-Cylinder Junction Rings Yes
4.3 Shear No
4.4 Local Stiffener Geometry Requirements No
5 Allowable Stress Equations for Unstiffened and Ring Stiffened Cylinders and\Cones Under No
Combined Loads
5.1 Combination of Uniform Axial Compression & Hoop Compression No
52 Combination of Axial Compression Due to Bending Moment, M, and Hoop Compression No
5.3 Combination of Hoop Compression and Shear No
5.4 Combination of Uniform Axial Compression, Axial Compressioent Due to Bending Moment, M, No
and Shear in the Presence of Hoop Compression
5.5 Combination of Uniform Axial Compression, Axial Compression Due to Bending Moment, M, No
and Shear in the Absence of Hoop Compression
6 Sizing of Rings (General Instability) Yes, in part
6.1 External pressure Yes, but only (b)
6.2 Uniform Axial Compression and Axial Compression — Bending No
6.3 Shear No
6.4 Local Stiffener Geometry Requiremerits No
7 Tolerances for Cylindrical & Conical\Shells Yes, in part
7.1 Shells Subjected to Internal Préssure Yes, in part
7.2 Shells Subjected to UniformAxial Compression and Axial Compression Due to Bending No
Moment
7.3 If Tolerances are ExCeeded, Allowable Buckling Stress Adjustment No
7.4 Measurements for. DeViation Yes, in part
7.5 Shells Subjected'to Shear Yes
8 Allowable Conipressive Stresses for Spherical Shells and Formed Heads, with Pressure on Yes, in part
Convéx Side
8.1.1 Spherical Shells with Equal Biaxial Stresses Yes
8.1.2 Spherical Shells with Unequal Biaxial Stresses, both Compressive No
8.1.3 Spherical Shells with Unequal Biaxial, one stress compressive and the other tensile No
8.1.4 Shear No
8.2 Toroidal and Ellipsoidal Heads Yes, in part
8.3 Tolerances for Formed Heads Yes, in part
9 Reinforcement for Openings Yes, in part

3 (2286-6)
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Figure 1.4.1
Geometry of Cylinders
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as bulkhead) © 1, L ©
-—
Lp
L
y
T 0.5 —
0.5L + 1 Y
Large ring o B2 L j L4 L
(effective as LS¢ —
bulkhead) 1t L2 L=Ly
T
05Lp | Lpo
_____________ I
Lr R
o
_ Y
Head (effective I
as bulkhead) - Lp3
_\ 0.5Lp3 1 Y
v oL \
KW 2 \ A T
h 4 h 4
- h/3 - h/3
(a) Ring Stifféned (b) Unstiffened
Fuxa = allowable hoop-compressive membrane F., = allowable compressive membrane stress of a
stress of a cylindet in the presence of axial cylinder due to axial compression load with
compression)\for A. < 0.15, ksi A¢ £ 0.15, ksi
fq = axial (lofigitudinal) compressive membrane F.. = elastic axial compressive membrane failure
stresstresulting from pressure load, @,, on (local buckling) stress of a cylinder in the ab-
end.of cylinder, ksi sence of other loads, ksi
F., =_allewable stress in tension, from applicable Fynq = allowable axial compressive membrane
table in Subpart 1 of Section II, Part D, ksi stress of a cylinder in the presence of hoop
v\ = shear stress from applied loads, 1.<si compression for A < 0.15, Ksi.
F), = allowable shear stress of a cylinder sub- F, = yield strength of material at design metal
jected only to shear stress, Kksi " . £ PR PUFUR IR DU TN A
j j . LCIIIPCI dltulrtT 11 UIIT CllJlJllLaUlC LavulIT 11T ouvu
F,. = elastic shear buckling stress of a cylinder part 1 of Section 11, Part D, ksi. For values
subjected only to shear stress, ksi of F, not provided in Section 11, Part D, use
F,na = allowable shear stress of a cylinder sub- UG-28(c)(2), Steps (3)(a) and (3)(b).
jected to shear stress in the presence of hoop FS = stress reduction factor or design factor
compression, ksi I, = moment of inertia of ring stiffener about its
fo= 1y +fq, ksi centroidal axis, in.*
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Figure 1.4.2

Sections Through Rings

R, —> Re=R+2Z;
—>| | Zc
1, —>| -~ 7.
— 1/2
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- 12 V. / _
Le=1.1Do0"2 Aq/Ay T L 7 (Ag, Is)
Aq=Ag+ Lgt /
Ay = Ap+ Lyt Le U ]
Le 3
I A t A %
t—
R
<~ Z,
R s
ZS
(a) Large Ring That (b) Small Ring

Acts as a Bulkhead

Figure 1.4<3

Geometry of Conical Sections

‘ 0.50, ‘ N
|
>t T
B _ — L Q\_/
X —
Lq i tﬁ’c = 0.55[(Dot) 2 + (Dyt/cos ) 2] et
Y /] / ,
A ¢
Lo V'
L
_V_\O( < +c \ o | b4
Vil Internal
d Junction Ring > |«
¢ 0.50, Ly =
-~
|
T
' bc\
External
Junction Ring
(a) Stiffened (b) Unstiffened
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Figure 1.4.4
Stiffener Geometry for Eqs. 6.4(a)(6-6) and 6.4(b)(6-7)
— — <2
Mmoo Mmoo
B " - 1A
Shell Y Shell ¥ Shell — Y 1
1 \ 2h,
f P v
] ty I ty
J <t —>‘ -1
(a) Bar (b) Angle (c) Tee
I’ = moment of inertia of ring stiffener plus effec- L, L4,
tive length of shell about centroidal axis of Lo, L... = design length/of unstiffened vessel section
combined section, in.* between lines of support or the total length
of tube between tube sheets, in. A line of sup-
Ag + Lt 12 (a) a circumferential line on a head (ex-
. . . ¢luding conical heads) at one-third the depth
I = moment of inertia of full cross-section, of the head from the head tangent line as
I = 7R3, int shown on.Figu.re 1.4..1
(b) a stiffening ring that meets the re-
K = effective length factor for column buckling; quirements of eq. 6.1(a)(6-1)
refer to 3.2 for further definition (c) a tubesheet
L, Lg1, M = applied bending moment across the vessel
Lk,, Lp... = length of cylinder between bulkheads-or cross-section, in.-Kips
lar'ge rings designed to act as bulkhe(?lds, 1n M, = L f\.‘llR_gt
L. = axial length of cone or conical segtion, in. -
(see Figure 1.4.3) My = L/{Ryt
L. = effective length of shell, in. (seeFigure 1.4.2) P = applied external pressure, ksi
Lr = one-half of the sum of the distances, L, from P, = allowable external pressure in the absence
the centerline of a large ring to the next large of other loads, ksi
ring or head line of support on either side of Q = applied axial compression load, Kips
the large ring, in,(see Figure 1.4.1) Qp = axial compression load on end of cylinder re-
Ls = one-half of the sum/of the distances from the sulting from applied external pressure, kips
center line of a stiffening ring to the next line R = radius to centerline of shell, in.
of support'on either side of the ring, mea- r = radius of gyration of cylinder, in.
sured parallel to the axis of the cylinder, in.
A lide.of support is described in the defini- (D2 + D,;]U?
tion)for L (see Figure 1.4.1), in. ==
L. =“overall length of vessel as shown in Figure
1.4.1, in. R. = radius to centroid of combined ring stiffener
Ly = laterally unbraced (laterally unsupported) and effective length of shell, in.
length of a cylindrical member that is subject R.=R+2Z
TO column bUcKIing, in. TNis applies to sup-
ports for pressure vessels or pedestal type R, = radius to outside of shell, in.
vessels. Stiffening rings are not points of S = elastic section modulus of full shell cross-

support unless they are externally sup-
ported. (Refer also to additional explanation
at the end of this nomenclature section.)

6 (2286-6)
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4 4
._ 7Dy - Di)
32D,

t = thickness of shell, less corrosion allowance,
in.
t. = thickness of cone, less corrosion allowance,

in

CASE (continued)

2286-6

to other materials for which a chart or table is provided in
Subpart 3 of Section II, Part D. The method for calculating
the allowable stresses for shells constructed from these
materials is determined by the following procedure.

Step 1.Calculate the value of factor A using the follow-
ing equations. The terms F,,, Fj., and F,, are defined in
the Nomenclature (1.4).

V = shear force from applied loads at cross-
section under consideration, kips
Z. = radial distance from centerline of shell to
centroid of combined section of ring and ef-
fective length of shell, in.

__AZ
Ag + Lot

C

Z, = radial distance from centerline of shell to
centroid of ring stiffener (positive for out-
side rings), in.

a = one-half of the apex angle of a conical section
B = capacity reduction factor to account for
shape imperfections

A. = slenderness factor for column buckling

_ KL, [F, Fs
" mwr\N E

@ = angle measured around the circumference
from the direction of applied shear force to
the point under consideration

In the equation for A, above, a laterally unsupported
length, L, for a free-standing pressure vessel without
guide wires or other bracing should be measured from
the top head tangent line to the base of the vessel support
skirt. For A, values < 0.15, consideratien for column in-
stability (column buckling) is not required for either the
vessel shell or the vessel skirt for any ‘of the load combi-
nations in 5. For A, > 0.15, consideration for column buck-
ling is required, see 5 and spécifically 5.1.2.

For load combinations ineluding external pressure, the
load on the end of a egylinder due to external pressure
does not contribute~to-instability of the pressure vessel
as a free standing column (column buckling). The axial
compressive stress due to external pressure load does,
however, lower the effective yield stress of the pressure
shell [see'eq. 5.1.2(5-3)], and the quantity in the paren-
theses (1 - f,/F,) accounts for this reduction. The re-
duced.€effective yield stress does not apply to parts that
dreynot part of the pressure shell.

4_Fe ,_Fre 5_Fe
E E E

Step 2.Using the value of A calculated inStep 1, enter
the applicable material chart in Subpart '3 of Section |[],
Part D for the material under consideration. Move verti-
cally to an intersection with the material temperature lifie
for the design temperature. Use ‘interpolation for intejr-
mediate temperature values.
Step 3.From the intersectioen obtained in Step 2, moye
horizontally to the rightto obtain the value of B. E, is giy-
en by the following, eqliation:

Ef = 2—3
A

When yalues of A fall to the left of the applicable mate-

rial/témperature line in Step 2, £ = E.

Step 4. Calculate the allowable stresses from the folloy
ing equations:

<
'

Fye E| Fhe E E,e E
F, = xZt g _F F, = -heZt — —ve”t
Xa~ e | ba xa Tha FS E va = e g

2.2 STRESS REDUCTION FACTORS

Allowable stresses in this Case for design and test cop-
ditions are determined by applying a stress reduction fac-
tor, FS, to predicted buckling stresses calculated in thiis
Case. The required values of FS are 2.0 when the buckling
stress is elastic and 1.67 when the buckling stress equdls
yield stress at design temperature. A linear variation shall
be used between these limits. The equations for FS afe
given below.

FS = 2.0 if Fc<055F,
FS = 2.407 — 0.741F;/F, if 055F, < F <F,
FS = 1.667 if Fe>Fy

F;. is the predicted buckling stress, which is detefr-
mined by letting F'S = 1 in the allowable stress equatiors.
For combinations of earthquake loading or wind loading
with other load cases listed in UG-22, the allowable

2 GENERAL DESIGN INFORMATION

2.1 MATERIALS

The allowable stress equations apply directly to shells
fabricated from carbon and low alloy steel materials
listed in Table UCS-23 of Section VIII at temperatures be-
low the creep range. These equations can also be applied

stresses may be increased as permitted by UG-23(c).

2.3 CAPACITY REDUCTION FACTORS (B)

Capacity reduction factors that account for shape im-
perfections are built into the allowable stress equations
in this Case. These factors are in addition to the stress re-
duction factors in 2.2.

7 (2286-6)
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(a) For unstiffened or ring stiffened cylinders under ax-
ial compression:

B = 0.207 ror% > 1,247

ASME BPVC.CC.BPV-2019

t
Fpe = 1.6ChE— (3-2)
Do

¢ p.\0-94
G, = 055— for M, > 2(—0) (3-2a)
Dy t
F= —338 -l oy
389 + o t 0.94
t - DO
Gy = 1.12Mg 058 for 13 < M, < 2[—0] (3:2b)
(b) Unstiffened and ring stiffened cylinders and cones t
under external pressure: f = 0.8
(c) Spherical, torispherical, and ellipsoidal heads under Gy = 0.92 for 15 <M, <13 (3-20)
external pressure: § = 0.124 M, - 0.579
2|4 STRESS COMPONENTS FOR STABILITY G =10 for M.<5 (3-2d)

ANALYSIS AND DESIGN

Stress components that control the buckling of a cylind-
rifcal shell consist of longitudinal, circumferential, and in-
plane shear membrane stresses.

3|ALLOWABLE COMPRESSIVE STRESSES FOR
CYLINDRICAL SHELLS

The maximum allowable stresses for cylindrical shells
stibjected to loads that produce compressive stresses
are given by the following equations. For stress compo-
nents acting alone, the maximum values shall be used.
For combined stress components, the concurrent (coex-
isking) stress values shall be used.

In no case shall the allowable primary membrane ¢om-
pressive stresses exceed the maximum allowable tensile
sfress listed in Section II, Part D.

31 EXTERNAL PRESSURE

The allowable circumferential compressive stress for a
cylinder under external pressure-is;given by Fj, and the
allowable external pressure-is-given by the following
equation.

3.2 UNIFORM AXIAL COMPRESSION

Allowable longitudinal stress for a cylindrical shell un-
der uniform axial cempression is given by F,, for values
of A; < 0.15 andtby-F ., for values of A, > 0.15.

KLy [FeaFS

A=
" awr \ E

where‘KL, is the effective length. L, is the unbraced
length. Minimum values for K are:

(a) 2.1 for members with one end free and the other
end fixed (i.e., “free standing” pressure vessels supported
at grade)

(b) 1.0 for members with both ends pinned

(c) 0.8 for members with one end pinned and the other
end fixed

(d) 0.65 for members with both ends fixed

In this case, “member” is the unbraced cylindrical shell
or cylindrical shell section as defined in the Nomencla-
ture, 1.4.

3.2.1 Local Buckling (for A. < 0.15). F,, is the smal-
ler of the values given by egs. (3-3a) through (3-3c) and
(3-4).

t
BZ 2
D F
0 Fyq = X for & <135 (3-3a)
FS t
F, K
Fhg = = for-h€ > 2439 -
ha=Fs TR, (3-13) 466F, D,
va= T pa— for 135< -2 <600 (3-30)
(331 + J]FS t
t
. 04
wirir
Fiq = Fs»"t%J for 0.552<€ <2439 (3-1b) 05F
: D,
y y Frq = Fy for —2 > 600 (3-30)
¥ oy or
Fra = % for % <0552 (3-10)
» E
Fra = 22 (3-4)

where
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CASE (continued)
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where 2.0
-5 w29
Fye = =X (3-5) ‘
DO
3.4 SHEAR
C = 409ED not to exceed 0.9 for 22 <1247 Allowable in-plane shear stress for a cylindrical shell is
3g8q . 0 t given by F
n
Fpa = fve (3-p)
D FS
C,=0.25¢c for — = 1247
t where
Fe = a,C EL
¢=264 for M,< 15 ve = WivED” (3-1p)
C, = 4454 f M; <15 3-11
=23 for 15<My< 15 v &, (3-11p)
M,
(9.64 31/2
=10 for M, 215 C, = [?3](1 +0.02300;) " for 1.5<M,<26 (3-11p)
x=7L1;z (3-6) che B9 o0 26 < M, < 434720
(Rot) S M2 < My < 4347 (3-11kc)
3.2.2 Column Buckling (1. >0.15and KL, /r < 200).
1/2
t D,
Fop = Feg[1 — 0.74(A, — 0.15))°3 (3-7a) Cy= 0.716[3J for M, = 4'34770 (3-11d)
o
for 0.15 <A.< 1.2
a, =08 for% <500 3-11k)
Fy = m;’“’ for A.=12 (3-7b)
c
Dy Dy
ay = 1.389 - 0.218 log, T forT > 500 (3-11)
3.3 AXIAL COMPRESSION DUE(TO BENDING
MOMENT
tudi - - - 1.0 for e <048
Allowable longitudinal stress-for a cylinder subjected to My = 1.0 tor-p= =0 (3-11g)
a bending moment acting across the full circular cross- Y
section is given by F (.
F
D n, =043 + 0.1 for 048 < Fe 17 (3-11h)
Fpq'=Eyq (see 3.2.1) fm'T0 > 135 (3-8a) Ve Fy
466F, D, =II]6i for i>17 3-11i
B> — Y for 100 <2 <135 (3-8b) =0 F, ~ G-110
F5[331 + f] t Y
1.081F, D, ag 4 ALLOWABLE COMPRESSIVE STRESSES FOR
Fg = for e <100 and y=0.11 (3-8¢) CONES
Unstiffened conical transitions or cone sections be-
(14 - 29y)F, D, 28d tween rings of stiffened cones with an angle o < 60 deg
Fpa = FS for i 100andy < 0.11 (3-8d) shall be designed for local buckling as an equivalent cylin-
der according to the following procedure. See Figure 1.4.3
where for cone geometry.
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4.1 EXTERNAL PRESSURE

4.1.1 Allowable Circumferential Compression
Stresses. Assume an equivalent cylinder with diameter,
D.,equalto 0.5 (D, + Ds)/cos &, L., =L./cos a. The value
D, is substituted for D, L, for L, and D, /2 for R, in the
equations given in 3.1 to determine Fj,. The allowable

stress must be satisfied at all cross-sectians nln‘ng the

ASME BPVC.CC.BPV-2019

4.2.2 Unstiffened Cone-Cylinder Junctions. Cone-
cylinder junctions are subject to unbalanced radial forces
(due to axial load and bending moment) and to localized
bending stresses caused by the angle change. The longitu-
dinal and hoop stresses at the junction may be evaluated
as follows:

(a) Longitudinal Stress. In lieu of detailed analysis, the

legngth of the cone.

4.1.2 Intermediate Stiffening Rings. If required, cir-
cimferential stiffening rings within cone transitions shall
b¢ sized using eq. 6.1(a)(6-1).

4.1.3 Cone-Cylinder Junction Rings. A junction ring
not required for buckling due to external pressure if fj
<|Fpq, where Fj, is determined from eqs. 3.1(3-1a)
Hrough 3.1(3-1c) with Fj, computed using C, equal to

55 [CUS a] [t/Do] in eq. 3.1(3-2). D, is the cylinder dia-
meter at the junction. The hoop stress may be calculated
from the following equation.

—-
w

-

P D,
Jn = 2tcosa

If t.cos a is less than t, then substitute ¢ for t. to deter-
nline Cp, and fj.
Circumferential stiffening rings required at the cone-
cylinder junctions shall be sized such that the moment
of inertia of the composite ring section satisfies the fol-
Igwing equation:

2
D teloFhee
L> 2 1 F, 4 ccecthec (4:1)
c 16E 1 he Cosga

D = cylinder outside diameter at jufiction

Fre = elastic hoop buckling stress for cylinder [see eq.

3.1(3-2)]

Flec = Fp. for cone sectiontreated as an equivalent
cylinder

L; = distance to first stiffening ring in cylinder section
or line of suppert

L. = distance to_first stiffening ring in cone section
along cone.axis as shown in Figure 1.4.3

t = cylindér thickness
t. = conéthickness

4|2 UNIFORM AXIAL COMPRESSION AND BENDING
4:2.1” Allowable Longitudinal and Bending Stresses.

localized bending stress at an unstiffened cone-cylinder
junction may be estimated by the following equation,

0.6¢/D(t + &)
\’tizc[fx + fp) tana (4-2)
e

Jp=

where

D = outside diameter of cylinder’at junction to cone
f» = longitudinal stress in<ylinder section at the cone-
cylinder junction reéstlting from bending moment

fx = uniform longitudihal stress in cylinder section at
the cone-cylinder junction resulting from pressure
and/or applied axial loads, see Nomenclature, 1.4

t = thickness of cylinder

. = thickness of cone

= tto\find stress in cone section

e =010 find stress in cylinder section

a ~=, cone angle as defined in Figure 1.4.3

@

t
t
t

For strength requirements, the total stress
(f; + fp + f'p) in the cone and cylinder sections shall be
limited to 3 times the allowable stress at temperature
listed in Section II, Part D, Tables 1A and 1B. The com-
bined stress [fx - fb] shall not exceed the allowable stress
at temperature listed in Section II, Part D, Tables 1A and
1B.

(b) Hoop Stress. The hoop stress caused by the unba-
lanced radial line load may be estimated from:

fi = 045D/t(f, + f) tana (4-3)

For hoop tension, fj, shall be limited to 1.5 times the

tensile allowable per (a) above. The applicable joint effi-
ciency shall be included when determining the allowable

tensile stress. For hoop compression, f;; shall be limited to

Fnq where Fp,, is computed from eqs. 3.1(3-1a) through
3.1(3-1c) with

ASsure amequivatent cytinder with dtameter D, equat to
D /cos a, where D is the outside diameter at the cross-
section under consideration and length equal to L.. D,
is substituted for D, in the equations given in 3.2 and
3.3 to find F,, and F,, and L. for L in eq. 3.2.1(3-6).
The radius R, is equal to D./2 at the large end of the
cone. The allowable stress must be satisfied at all cross-
sections along the length of the cone.

Fie = 0.4E(t/D)

A cone-cylinder junction that does not satisfy the above
criteria may be strengthened either by increasing the cyl-
inder and cone wall thickness at the junction, or by pro-
viding a stiffening ring at the junction.

10 (2286-6)
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4.2.3 Cone-Cylinder Junction Rings. If stiffening
rings are required, the section properties shall satisfy
the following requirements:

CASE (continued)

2286-6

5 ALLOWABLE STRESS EQUATIONS FOR
UNSTIFFENED AND RING-STIFFENED
CYLINDERS AND CONES UNDER COMBINED
LOADS

tD
Aez —(f, + fy)tana (4-4)
Fy The following rules do not apply to cylinders and cones
under load combinations that include external pressure
tD(D) for values of A= 1.2, For A. = 1.2, this Case isnpt
c -
le2 =gV +fp)tana (4-5) applicable.

A, = cross-sectional area of composite ring section
D = cylinder outside diameter at junction = D or D, in
Fig. UG-33.1
D. = diameter to centroid of composite ring section for
external rings
= D, for internal rings
I. = moment of inertia of composite ring section

In computing A and I, the effective length of shell wall
acting as a flange for the composite ring section shall be
computed from:

be = 0.55(J/Dt + /Dt /cosa) (4-6)

The nearest surface of the stiffening ring shall be lo-
cated within a distance of ¢, or 1 in., whichever is greater,
from the cone junction. The thickness of the ring, t,, is de-
fined by t; or ¢, in Figure 1.4.4.

4.3 SHEAR

4.3.1 Allowable In-Plane Shear Stress:’Assume an
equivalent cylinder with a length equal to-the slant length

between rings (Lc/cosa) and a diameter D, equal to

D/cosa, where D is the outside diameter of the cone at
the cross-section under consideration. This length and
diameter shall be substituted’/into the equations given in
3.4 to determine F, .

4.3.2 Intermediate Stiffening Rings. If required, cir-
cumferential stifferling rings within cone transition shall
be sized using'eq. 6.4(a)(6-6) where L is the average dis-
tance to adjacent rings along the cone axis.

44 LOCAL STIFFENER GEOMETRY
REQUIREMENTS

For load combinations that include uniform axial com-
pression, the longitudinal stress to use in thie-interactign

equations is f, for local buckling equations [/1,: <01 5]

and f, for column buckling equations' (A, > 0.15). The

stress component, f,, which results from pressure qn
the ends of the cylinder, does not contribute to column
buckling.

5.1 FOR COMBINATION OF UNIFORM AXIAL
COMPRESSION AND HOOP COMPRESSION

5.1.1 Forx, < 0.15 the allowable stress in the longi-
tudinal ditection is given by F,,, and the allowable strefs
in thé\circumferential direction is given by Fj -

er b8 Fxha
-0.5
; 1 G, 1 (-
ha = | 72—
R xaz CoFxaFha CEEF haz
where
C = (FyaFS + FpalS) 1.0 (5-1h)
F.V
and
f
G =4 (5-1p)
/8
- . _Q Qﬂ . _PD,
fx—f“+fq—;+7 and f = ot

Equation (5-1) should not be used (does not apply)|if
either f} is not present (or not being considered), ¢r
fy=0.F,, FS is given by the smaller of eqf.
3.2.1(3-3a) through 3.2.1(3-3c) or eq. 3.2.1(3-4), and
Fpq FS is given by eqgs. 3.1(3-1a) through 3.1(3-1c). To

To preclude local buckling of a stiffener, the require-
ments of 6.4 must be met.

4.5 TOLERANCES

The tolerances specified in 7 shall be met.

determine F,, and F},, the values of FS are obtained from
2.2.

(5-2)

The values of FS are to be determined independently
for the axial and hoop directions.
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5.1.2 For 0.15 < A, < 1.2, the allowable stress in the
longitudinal direction is given by F,;,, and is determined
from column buckling considerations. (The rules do not
apply to values of A = 1.2 for shells under combined axial
compression and external pressure.)

Y

ASME BPVC.CC.BPV-2019

1/2

Rl ) Fya?

Foha = ﬁ + ﬁ*ﬂz - A (5-7)
5Fha 2C5Fpq

where

fo
Jq = Faha Where Fgpg = P&ha{ - F_" (5-3)
Y

The load on the end of a cylinder due to external pres-
sure does not contribute to column buckling and there-
fdre F,p, is compared with f, rather than f,. The stress
dyie to the pressure load does, however, lower the effec-
tive yield stress and the quantity in parentheses

(1 _fq/Fy] accounts for this reduction. F.j, is obtained
filom eqgs. 3.2.2(3-7a) and 3.2.2(3-7b) by substituting

Flna, determined from eq. 5.1.1(5-1) for F,,. The result-
ing equations are:

Feha = Fepg for A, <0.15 (5-3a)

Fohg = Fepall - 0.74(2 — 0.15)]°3for0.15 <A, < 1.2 (5-3b)

5|2 FOR COMBINATION OF AXIAL COMPRESSION
DUE TO BENDING MOMENT, M, AND HOOP
COMPRESSION

The allowable stress in the longitudinal direction is giv-
eh by F, 4, and the allowable stress in the circumferen-
tipl direction is given by Fjp 4.

Fp = Fpha

(5-4)
Fpha = C3C4Fpq

where C3 and C, are given by the following équations and
F} 4 is given by eqgs. 3.3(3-8a) through 3.3(3-8e).

f
Jh

V sing/mRt

Cs

f

F,, is given by eq. 3.4(3-9) and F;, is-given by eq.
3.1(3-1a).

Foha
G5

Fpyg = (5-8)

5.4 FOR COMBINATIONOF UNIFORM AXIAL
COMPRESSION, AXIAL COMPRESSION DUE TO
BENDING MOMENT, M, AND SHEAR, IN THE
PRESENCE'OF HOOP COMPRESSION (f,, = 0)

2
Let Kg=1-(i] (59)
va
5.4.1 ForA,<0.15
1.7
{fa] vt <1g (5-10)
KsFiha KsFpha

Fynaq is given by eq. 5.1.1(5-1), Fpn, is given by eq.
5.2(5-4) and F,, is given by eq. 3.4(3-9).

5.4.2 For0.15 <. < 1.2
. _ o By
Cy = EH: (5-4a) Ja 8 4 4y (5-11)
KsFaha 9 KsFpha o
C3%(Ca? + QB¢s) + 52" - 1= 0 (5-5)
for Ja = 0.2 (5-12)
KsFaha
fb:$ aid fh:% and n':5—‘1rM
¥
L+i£1.0 for L <0.2
Solve for'C; from eq. (5-5) by iteration. Fy,, is given by 2Ksfaha  KsFbha islaha
eq. 34(3+1a). where
.
Fiba = Foha (5-6) A= Cm
i A (5-12a)
FE
5.3 FOR COMBINATION OF HOOP COMPRESSION
AND SHEAR 2E
The allowable shear stress is given by F,,, and the al- e~ (KL I;,-]z (5-12b)
u

lowable circumferential stress is given by Fp, 4.

12 (2286-6)
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See 5.1 for Fypq- Fpna is given by eq. 5.2(5-4). K is the
effective length factor (see 3.2). FS is determined from
equations in 2.2, where Fi;=F, FS [see eqs.
3.2.1(3-3a) and 3.2.1(3-4)].

C,, = coefficient whose value shall be taken as follows:
(a) For compression members in frames subject

CASE (continued)

2286-6

A .
§ i < 1.0 fori <02
KeFpq KsFzq

fa
2KFq (19)

F., is given by eqgs. 3.2.2(3-7a) through 3.2.2(3-7b),
Fpq is given by egs. 3.3(3-8a) through 3.3(3-8e), and K
is given by eq. 5.4(5-9). See 5.4.2 for definition of A.

LO JOIIU I allSIAatIOIT (SIUC Swdy J,
Cp = 0.85

(b) For rotationally restrained compression
members in frames braced against joint translation
and not subject to transverse loading between their
supports in the plane of bending,

G = 0.6 — 0.4(M; /M)

where My /Ms is the ratio of the smaller to larger
moments at the ends of that portion of the member
unbraced in the plane of bending under considera-
tion. My /Ma is positive when the member is bent in
reverse curvature and negative when bent in single
curvature.

(c) For compression members in frames braced
against joint translation and subjected to trans-
verse loading between their supports:

(1) for members whose ends are restrained
against rotation in the plane of bending,

Cpy = 0.85

(2) for members whose ends are unrestrained
against rotation in the plane of bending,.for,exam-
ple, an unbraced skirt supported vessel;

Cn =10

5.5 FOR COMBINATION OF UNIFORM AXIAL
COMPRESSION, AXIAL COMPRESSION DUE TO
BENDING MOMENT, M;-AND SHEAR, IN THE
ABSENCE OF HOOP COMPRESSION (f, = 0)

55.1 For A, < 0.45

1.7
{ Ja ] R/ S (5-13)
KsFxa KsFba

E, NS given by the smaller of egs. 3.2.1(3-3a) through
3.21(3-3c) or eq. 3.2.1(3-4), Fp,, is given by eqs.
373(3-8a) through 3.3(3-8e) and K, is given by eq.

6 SIZING OF RINGS (GENERAL INSTABILITY]
6.1 EXTERNAL PRESSURE
(a) Small rings

ps 15 Fhe LiR 2t

z 6-[L
i .f:‘[n2 -1) S

where
F,, = stress detérinined from eq. 3.1(3-2) with M, = M
. apt

n = ——0 \ o~

315t /2

2forn<4
10 for n? > 100

n

(b) Large rings that act as bulkheads

=y (6-p)
FrepLpR 2t
Jp = ~heFeFtc b (6-2h)
2E
where
Fner = average value of the hoop buckling stresses, F/,,
over length L where Fj,, is determined from eqg.
3.1(3-2), ksi
Ir = the value of I, which makes a large stiffener act

as a bulkhead. The effective length of shell |s
Le=11 \."DT’?(Al ;Az]

A1 = cross-sectional area of small ring plus sh¢ll
area equal to Lt, in.2
A, = cross-sectional area of large ring plus sh¢ll

area equal to L t, in.?

R, = radius to centroid of combined large ring and gf-

5.4(5-9).

5.5.2 For0.15 <A, < 1.2

. 4 )
Ja + Ei < 1.0 for Ja = 0.2
KsFeq 9 KsFpq KsFeq

(5-14)

Foorrmdus s 1l £ eloall
ICTCLIVE WIULID UT SIITII, II1.

6.2 UNIFORM AXIAL COMPRESSION AND AXIAL
COMPRESSION DUE TO BENDING

When ring stiffeners are used to increase the allowable
longitudinal compressive stress, the following equations
must be satisfied. For a stiffener to be considered, M,
shall be less than 15.

13 (2286-6)
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0.6

Ag > [0'334 - 0.063}1,5: and  Ag > 0.06Lgt (6-3)
MS

3
5.33Lt
also Il = £l
¥ Msl.ﬂ

(6-4)

e = 0.0165¢(M, + 3.25)1-069 (7-1)

e need not be less than 0.2t, and shall not exceed the
smaller of 0.0242R or 2t.

7.2 SHELLS SUBJECTED TO UNIFORM AXIAI

6|3 SHEAR
> 0.184 ¢,M 8631, (6-5)

here

s

)

= value determined from eqs. 3.4(3-11a) through
3.4(3-11i) with M,, = M,.

6{4 LOCAL STIFFENER GEOMETRY
REQUIREMENTS

Stiffener geometry requirements are as follows. See
Flgure 1.4.4 for stiffener geometry and definition of
tdrms.

(a) Flat bar stiffener, flange of a tee stiffener, and out-
standing leg of an angle stiffener

1/2
h <0375 £ (6-6)
t] F}"

where h; is the full width of a flat bar stiffener or out-
sfanding leg of an angle stiffener and one-half of the full
idth of the flange of a tee stiffener and ¢; is the thickiieéss
of the bar, leg of angle, or flange of tee.

(b) Web of tee stiffener or leg of angle stiffener-attached
tq shell

s

1/2
h <10 £ (6-7)
52 Fy

where h; is the full depth of atee section or full width of
an angle leg and ¢; is thethickness of the web or angle leg.

N

TOLERANCES FOR CYLINDRICAL AND
CONICAL-SHELLS

711 SHELLS SUBJECTED TO EXTERNAL PRESSURE

Cylindrical and conical shells shall meet the tolerances

COMPRESSION AND AXIAL COMPRESSION
DUE TO BENDING MOMENT

Cylindrical and conical shells shall meet the out-
of-roundness limitations specified in UG-80(a). Addition-
ally, the local deviation from a straight line;je;*measured
along a meridian over a gauge length L ,<hall not exceed
the maximum permissible deviation e; given below.

0.002R
4. /Rt but not greater than't for cylinders

€x
Ly

4,/Rt /cos a but notgreater than L./cos a for cones
25t across circumferential welds

Also L, is not greater than 95% of the meridional dis-
tance between citeumferential welds.

7.3 IF TOLERANCES ARE EXCEEDED, ALLOWABLE
BUCKLING STRESS ADJUSTMENT

The maximum deviation, e, can exceed e, if the maxi-
mum axial stress is less than F,, for shells designed for
axial compression only or less than Fy,, for shells de-
signed for combinations of axial compression and exter-
nal pressure. The change in buckling stress is given in
eq. (7-2), and the reduced allowable buckling stress, F,
(reducea), iS determined as shown by eq. (7-3a) using the
values for F,, and FS,, from eqgs. 3.2.1(3-3a) through
3.2.1(3-3¢) and eq. 3.2.1(3-4).

Fie = [0.944 - 0.286 Iog[iﬂ.UODSHE% (7-2)

€x

where e is the new maximum deviation. The quantity

e 1
0.286 Iog[—0,0DUS
ey )

is an absolute number (i.e., the log of a very small number
is negative). See example for e = 2e, below.

For example, when e = 2ey, the reduction in allowable
buckling stress can be calculated by the following

as DPCLifiUd }lCl Uill- TlleU tUlCl dllItT1 U\.iuil UlllClltb I C}J‘ldbc
some portions of those specified in UG-80(b). All require-
ments of UG-80(a) are applicable. In place of the maxi-
mum deviation requirements specified in UG-80(b)(2),
the following requirements apply.

The maximum deviation from a true circular form, e,
shall not exceed the value given by the following
equations.

formula:

Fle = D.OBEE% (7-3)

F:m*sta - FJ:’E

FSya (7-3a)

Then an[rsduced] =

14 (2286-6)
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7.4 MEASUREMENTS FOR DEVIATIONS

Measurements to determine e shall be made from a
segmental circular template having the design outside ra-
dius, and placed on outside of the shell. The chord length
L. is given by the following equation

L, = 2R sin (/2n) (7-4)

CASE (continued)

2286-6

where R, is the radius to the outside of the spherical shell
and F}, is given by eqgs. (8-1a) through (8-1d).

8.1.2 With Unequal Biaxial Stresses — Both Stress-
es Are Compressive. The allowable compressive stresses
for a spherical shell subjected to unequal biaxial stresses,
01 and 0,, where both 04 and o are compression stress-
es resnlting from applied loads, are given hy the following

——d
n= c[ﬂ] and 2 < n < 1.41(R/6)> (7-5)
L/R

where

2.28(R/t)%** < 2.80
0.38(R/t)%** < 0.485

The requirements of UG-80(b)(3), (4), (6), (7), (8), and
UG-80(b)(10) remain applicable.

c
d

7.5 SHELLS SUBJECTED TO SHEAR

Cylindrical and conical shells shall meet the tolerances
specified in UG-80(a).

8 ALLOWABLE COMPRESSIVE STRESSES FOR
SPHERICAL SHELLS AND FORMED HEADS,

equations.

0.6
=— F 8-1
la 1 - 0.4k ha (8-#)
Faq = kFiq 8-F)

where k= 07/01 and Fj, is given by eqs. 8.1.1(8-14)
through 8.1.1(8-1d). F, is the(allowable stress in the di-
rection of o; and F,, is the@llowable stress in the direfc-
tion of 0,. 0 is the larger.of the compression stresses

8.1.3 With Unequal,Biaxial Stresses — One Stress|ls
Compressive anddthe Other Is Tensile. The allowable
compressive stress for a spherical shell subjected to up-
equal biaxial stfeésses o; and 0,, where o is a comprefs-
sion stress.and o, is a tensile stress, is given by Fq,.

F 1, iS_the value of F,, determined from eq|s.
8.1,1(8-1a) through 8.1.1(8-1d) With F,. given by eqg.
(86)

WITH PRESSURE ON CONVEX SIDE Fie = (G + GIE--~ ek
o
8.1 SPHERICAL SHELLS
8.1.1 With Equal Biaxial Stresses. The allowable 1022 R,
compressive stress for a spherical shell under uniform ex- ©7 195 + Ry/t for T < 622 (8-6p)
ternal pressure is given by Fj,, and the allowable external
pressure is given by P,.
. C,=0.125 for= > 622 (8-6p)
£
Fra = Fg furFL; {6.25 (8-1a)
2
1.06 o° R
Gp=—"—1 P=—7"F -
131F, F P 32441 E t (8-60)
Fha = ) for 1,6<% < 6.25 (8-1b) p
E‘)‘[I,IS * ;_L] Y
he 8.1.4 Shear. When shear is present, the princippl
stresses shall be calculated and used for o; and o,.
0.18Fe + 0.45F,
Fpg & —% for 0.55<% <16 (8-1¢) 8.2 TOROIDAL AND ELLIPSOIDAL HEADS
g The allowable compressive stresses for formed headsl|is
determined by the equations given for spherical shells
Firg = % for % <055 (8-10) where R, is defined below.
¥ T, = outstde hetghtof the ettipsotdat ead mreasured
from the tangent line (head-bend line), in.
B = 00758t K, = factor depending on the ellipsoidal head propor-
he = 007554 (8-2) tions D,/2h, (see Table 3)
R, = for torispherical heads, the outside radius of the
¢ crown portion of the head, in.
fa = 2Fha- (8-3) = for ellipsoidal heads, the equivalent outside spheri-

o

cal radius taken as K,D,, in.

15 (2286-6)
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Table 3
Factor K,
Use Interpolation for Intermediate Values
D,/2h, 3.0 2.8 2.6 2.4 2.2
K, 1.36 1.27 1.18 1.08 0.99
B2 26 +-6 +6 4 -2 +-6
K, 0.90 0.81 0.73 0.65 0.57 0.50
8|3 TOLERANCES FOR FORMED HEADS A=0 (9-1)
= -
Formed heads shall meet the tolerances specified in
U[G-81. Additionally, the maximum local deviation from _ R/t 2
trjue circular form, e, for spherical shells and any spherical Ford>04VRt and y, < (E ) O-ZZJ
pertion of a formed head designed for external pressure
shall not exceed the shell thickness. Measurements to de- Ar = 03¢ (9-2)
tdrmine e shall be made with a gage or template with the 2
chord length L, given by the following equation: For d > 0.4JRt and/ y, > (R/t 40 22}
' 291
Le=3.72JRt (8-7) A, = 1.0dt, (9-3)

9| REINFORCEMENT FOR OPENINGS

The reinforcement for openings in vessels that do not
exceed 25% of the cylinder diameter or 80% of the ring
spacing into which the opening is placed may be designed
inf accordance with the following rules. Openings in shells
that exceed these limitations require a special design that
cgnsiders critical buckling performed in accordance with
tHe rules of Division 1, U-2(g) as applicable, in addition to
the rules provided in this Case. Small nozzles that do not
exceed the size limitations in UG-36(b)(3)\are exempt
from reinforcement calculations.

91

Reinforcement for nozzle openings in vessels designed
fdr external pressure alone shall be in accordance with
the requirements of UG-37(d)(1) as applicable. The re-
ghired thickness shall-be.determined in accordance with
31 or 4.1.

Openings that)exceed dimensional limits given in
U[G-36(b) (1) shall meet the requirements of Appendix
117.

9|2

For cylinders designed for axial compression (which in-

and A, is thearea of reinforcement required, d is the in-
side diameéter of the opening and ¢, is the thickness of
shell required for the axial compression loads without ex-
ternal‘pressure. The reinforcement shall be placed within
a distance of 0.75./Rt from the edge of the opening. Rein-
forcement available from the nozzle neck shall be limited
to a thickness not exceeding the shell plate thickness at
the nozzle attachment, and be placed within a limit mea-
sured normal to the outside surface of the vessel shell of

0.5,/(d/2)t, (but not exceeding 2.5 x t), where ¢, is the
nozzle wall thickness.

9.3

For cylinders designed for axial compression in combi-
nation with external pressure, the reinforcement shall be
the larger of that required for external pressure alone 9.1
or axial compression alone 9.2. Required reinforcement
shall be placed within the limits described in 9.2 above.
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CASE

Approval Date: November 30, 1999

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

Case 2297

F-Number Grouping for 9Cr-1Mo-V FCAW Consumable
Section I; Section II, Part A; Section Il, Part B; Section II,
Part C; Section Il, Part D; Section IV; Section VIII,
Division 1; Section VIII, Division 2; Section VIII, Division
3; Section IX; Section X; Section XII; Section IlI, Division
1; Section lll, Division 2; Section Ill, Division 3; Section
Ill, Division 5; Section XI, Division 1

Inquiry: What alternative rules may be applied to
grouping welding filler metal meeting the chemical re-
quirements of Table 1 and mechanical properties of Table
2 but otherwise conforming to AWS A5.29 to reduce the
number of performance qualifications?

Reply: 1t is the opinion of the Committee that weldij
filler metal meeting the chemical requirements of Tab

1 and mechanical properties of Table 2 but gtherwis

conforming to AWS A5.29 may be considered as 3
F-No. 6 for performance qualifications only. Separate pr
cedure qualifications are required.

This Case number shall be showhyon the Manufa
turer’s Data Report.

2297

1S
le

standards, laws, regulations or other relevant documents.

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
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(2297)
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Table 1
Chemical Requirements
Element Composition, %

Carbon 0.08-0.13
Manganese 0.70-1.3
Phosphorus, max. 0.015

ITUT, TIdX. U.U15

ilicon 0.15-0.25

hromium 8.5-10.5

olybdenum 0.85-1.20
Vanadium 0.18-0.30
Nickel, max. 0.40
(Jolumbium 0.02-0.040
Aluminum, max. 0.01
(opper, max. 0.40
Nitrogen 0.03-0.055
(Jobalt, max. 0.6

Table 2
Mechanical Property Requirements (ALl Weld
Metal Tension Test)

Tlensile strength, min., ksi 90
Hlongation in 2 in., min. % 17

2 (2297)
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CASE

2300

Approval Date: September 23, 1999

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

Case 2300

Use of SA-372 Grade E Class 55, Grade J Class 55, and
Grade F, G, and H Class 55 and 65 Forgings, Quenched
and Tempered

Section VIII, Division 1

Inquiry: May liquid-quenched and tempered forging
material complying with SA-372 Grade E Class 55, Grade
] Class 55, and Grade F, G, and H Class 55 or 65 be used for
pressure vessels fabricated by forging in construction un-
der Section VIII, Division 1?

Reply: 1t is the opinion of the Committee that ligquifl-
quenched and tempered forging material as describée
in the inquiry may be used for pressure vessels fabricate
by forging in construction under Section VIII)\Division 1
provided the following additional requirements are mét:

(a) The rules in Section VIII, Division 1; Subsection B
that apply are those given in Part UE:

(b) The maximum allowable stressvalues for the mate-
rials shall be those given in Table)1. The stress values ap-
ply to quenched and tempered ‘material only, as per the
specification.

(c) This material shallnot be used for external pressufe
design.

(d) This Caseaquniber shall be referenced in the docpi-
mentation of the material and recorded on the Manufafc-
turer’s Data Report.

standards, laws, regulations or other relevant documents.

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
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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Table 1
Maximum Allowable Stress Values

Maximum Allowable Stress

Nominal Specified Min. Specified Min. Values, ksi for Metal
Composition Grade Yield, ksi Tensile, ksi Temperatures of 100-600°F
1Cr-%sMo E, Class 55 55 85 24.3
1L,r—1/5M0 T, CIass o5 00 Bo 273
1Cr-YsMo F, Class 65 65 105 30.0
Y,Cr-Y,Mo G, Class 55 55 85 24.3
,cr-Y%,Mo G, Class 65 65 105 30.0
Y,Cr-Y%,Mo H, Class 55 55 85 24.3
Y,Cr-Y,Mo H, Class 65 65 105 30.0
1Cr-sMo J, Class 55 55 85 24.3

GENERAL NOTE: The revised criterion of 3.5 on tensile strength was used in establishing these values.

2 (2300)
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CASE

Approval Date: May 12, 2004

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

2304-2

Case 2304-2
Austenitic Fe-35Ni-27Cr Alloy (UNS $35045)
Section I; Section VIII, Division 1

Inquiry: May annealed austenitic Fe-35Ni-27Cr alloy
(UNS S35045) wrought sheet, strip, plate, rod, bar, seam-
less and welded pipe and tube, fittings, and forgings, with
the chemical analysis shown in Table 1 and minimum me-
chanical properties shown in Table 2 and otherwise con-
forming to one of the specifications given in Table 3, be
used in welded construction under the rules of Section I
and Section VIII, Division 1?

Reply: 1t is the opinion of the Committee that material
described in the Inquiry may be used in Section I and Sec-
tion VIII, Division 1 construction at a design temperature
of 1,650°F (900°C) or less, provided the following addi-
tional requirements are met:

(a) The rules in Section VIII, Division 1 that shall apply
are those given in Part UNF for nickel alloys.

(b) For Section I design the y values (see PG-27.4 npte
used for PG-27.2.2 shall be as follows:

<1150°F (620°C) y =04
1200°F (650°C) y =05
>1250°F (675°C) y=97

(c) The maximum allowable stress ‘values for the mat
rial shall be those given in Tablés 4 (U.S. Customary Unit]
and 4M (SI Metric Units). The maximum design temper
ture shall be 1,650°F (900°C). For welded pipe and tul
products, a joint efficiéncy factor of 0.85 shall be used.

(d) Separate welding procedures and performance qu
lifications shallsbesconducted for the material in acco,
dance with Seetion IX.

(e) Heat txeatment after forming or fabrication f

neither réquired nor prohibited.

(f)-For external pressure values, use Fig. NFN-9 of S|
tien\ll, Part D.

{g) This Case number shall be shown on the materfj
certification, on the material, and on the Manufacturey
Data Report.

standards, laws, regulations or other relevant documents.

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
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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Table 1
Chemical Requirements

Table 4
Maximum Allowable Stress Values, U.S.
Customary Units [Note (1)]

Element Composition Limits, %
Nickel 32.0-37.0 For Metal Temperature
Chromium 25.0-29.0 Not Exceeding, °F Allowable Stress Values, Max., Kksi
Iron [Note (1)] Balance -20-100 16.7 16.7
5 700 126 T6.7 [Note (2]
0.06-0.10 300 13.6 16.7 [Note (2)]
1.0 400 12.3 16.7 [Note (2]]
0.015 500 12.1 16.4 [Note(2)]
0.15-0.60 600 11.7 15.8 [Note (2)]
0.15-0.60 650 11.5 15.5 [Note (2)]
(opper, max. 0.75 700 11.3 15.3 [Note (2)]
750 11.2 15.2 [Note (2)]
NOTE: 800 111 15.1 [Note (2)]
(1) This element shall be determined arithmetically by difference. 850 11.0 149 [Note (2)]
900 10.9 14.7 [Note (2)]
950 108 14.6 [Note (2)]
1,000 107 14.5 [Note (2)]
Table 2 1,050 10:6 13.7 [Note (2)]
Mechanical Property Requirements (Room e o PO
Temperature) 1.200 7.1 71
Tensile strength min. (ksi) 70 1,250 58 5.8
Yfield strength 0.2% offset min. (ksi) 25 1,300 4.7 4.7
Hlongation in 2 in. gage or 4D min. (%) 35 1,350 38 38
1400 3.1 3.1
1,450 2.5 2.5
1,500 2.0 2.0
1,550 1.5 1.5
1,600 1.2 1.2
Table 3 1,650 0.90 0.90
Product Specifications
NOTES:
Hittings SA403 (1) The revised criterion of 3.5 on tensile strength was used in es-
Horgings SA-182 tablishing these values.
Hlate, sheet, and strip SA-240 (2) Due to the relatively low yield strength of this material, these
Hod and bar SA-479 higher stress values were established at temperatures where
Seamless and welded pipe SA-312 the short-time tensile properties govern to permit the use of
Seamless tubing SA-213 these alloys where slightly greater deformation is acceptable.
Welded tubing SA-249 These higher stress values exceed 66%;% but do not exceed

90% of the yield strength at temperature. Use of these stresses
may result in dimensional changes due to permanent strain.
These stress values are not recommended for the flanges of
gasketed joints or other applications where slight amounts
of distortion can cause leakage or malfunction.
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Maximum Allowable Stress Values, SI Metric

Table 4M

Units [Note (1)]

For Metal Temperature
Not Exceeding, °C

Allowable Stress Values, Max., MPa

CASE (continued)

2304-2

-30-40 115 115
%5 TS T0T2 [Note (2)]
100 115 99.6 [Note (2)]
150 115 93.1 [Note (2)]
200 115 88.0 [Note (2)]
250 114 84.1 [Note (2)]
300 109 81.1 [Note (2)]
325 108 79.9 [Note (2)]
350 106 78.8 [Note (2)]
375 105 77.9 [Note (2)]
400 104 77.1 [Note (2)]
425 103 76.4 [Note (2)]
450 102 75.2 [Note (2)]
475 102 75.2 [Note (2)]
500 101 74.6 [Note (2)]
525 100 74.0 [Note (2)]
550 99.1 73.4
575 87.4 72.7
600 71.8 718
625 58.9 58.9
650 485 485
675 40.1 40.1
700 33.3 33.3
725 27.8 27.8
750 23.2 23.2
775 19.2 19.2
800 15.7 15.7
825 12.6 12.6
850 9.8 9.8
875 7.6 7.6
900 6.4 6.4

NOTES:

(1) The revised criterion of 3.5 on tensile stréngth was used in es-

tablishing these values.

(2) Due to the relatively low yield strength of this material, these
higher stress values were established at temperatures where
the short-time tensile propérties govern to permit the use of
these alloys where slightly greater deformation is acceptable.
These higher stress yalues exceed 66%;% but do not exceed
90% of the yield strength at temperature. Use of these stresses
may result in dimensional changes due to permanent strain.
These stress values are not recommended for the flanges of
gasketedjoints or other applications where slight amounts
of disteftion can cause leakage or malfunction.
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CASE

Approval Date: December 14, 2009

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

Case 2305-1

Exemption From Postweld NDE Requirements of
UG-93(d)(4)(-b) on Fig. UW-13.2(d) Construction
Section VIII, Division 1

Inquiry: Under what conditions may vessels con-
structed to Fig. UW-13.2(d) be exempted from the post-
weld NDE requirements of UG-93(d)(4)(-b)?

Reply: It is the opinion of the Committee that vesse
constructed to Fig. UW-13.2(d) may be exempted\fro
the postweld NDE requirements of UG-93(d)(4)(*b) pr
vided the following requirements are met:

(a) t, shall not be thicker than ¥ in.

(b) The flat plate pre-machined nominalthickness shj
not be thicker than 1%, in.

(c) Materials for construction(ane limited to P-No.
Groups 1 and 2, and P-No. 8, Group 1.

(d) This Case number shdll be shown on the Manufal
turer’s Data Report.

2305-1

s
m

o
T

standards, laws, regulations or other relevant documents.

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
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

ASME BPVC.CC.BPV-2019 2309

Case 2309

Alternative Rules for Ultrasonic Examination
of Cladding and Base Metal Clad Interfaces
Section V

ANNULLED
Annulment Date: December 30, 2018

Reason: No longer needed.

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
and nuclear components, and the inservice inspection of nuclear components and transport tanks. The user of the Code should refer to other pertinent codes,
standards, laws, regulations or other relevant documents.
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CASE

2313

Approval Date: May 4, 1999

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

Case 2313

Electric Resistance and Autogenous Welded Tubing
With 100% Longitudinal Weld Joint Factor for Use in
Feedwater Heaters

Section VIII, Division 1

Inquiry: May electric resistance or autogenous welded
tubing be used in Section VIII, Division 1, feedwater heat-
ers with a 100% longitudinal weld joint factor at tempera-
tures up to the maximum values listed in Tables 1A and
1B of Section II, Part D, but not higher than 850°F?

Reply: It is the opinion of the Committee that electric re-
sistance or autogenous welded tubing may be used in Sec-
tion VIII, Division 1, feedwater heaters with a 100%
longitudinal weld joint factor at temperatures up to the
maximum values listed in Tables 1A and 1B of Section
II, Part D, but not higher than 850°F, provided the follow-
ing additional requirements are met:

(a) This Case shall be limited to the tube specifications
and materials listed in Table 1.

(b) The tubing shall be installed in the shell of a feeds
water heater. Heating medium shall be water or steain,

(c) This Case shall be limited to tube nominal outside
diameters from % in. to 1 in. and average wall thicknesses
from 0.028 in. to 0.120 in.

(d) The longitudinal weld joint of eachttube shall be
subjected to an ultrasonic examinatienin accordance
with para. S1 of SA-557. Calibrationnetches shall be pro-
vided in the weld of the reference standard at the Type A
and Type B locations.

(e) Each tube shall also bé subjected to an eddy current
examination in accordance with para. S1 of SA-688. Exter-
nal calibration notche$ shall be located in the weld of the
reference standard,

(f) Calibration notches shall be formed by electricpl
discharge machining. The reference standard shall'be"yi-
sually inspected on the inside and outside surfaces’to ep-
sure absence of defects.

(g) A baseline (noise level) signal shall, be. established
for the reference standard. If the baseline‘signal level pf
the production tube exceeds the ba§eline signal level pf
the reference tube by more than(40% of the calibratign
notch signal level, a sufficient quantity of production tup-
ing shall be examined by other (destructive or nondef-
tructive) methods to ensure that the high baseline
signal level of the produg¢tion tubing is not caused by de-
fects in the tubing,

(h) Tube ends.that'cannot be evaluated by the examinp-
tions of (d) arid+(e) shall be discarded.

(i) Each tube shall be subjected to an air-under-watgr
leak testdn‘accordance with para. 10.6.1.2 of SA-688.

(j)Fach tube shall be subjected to a hydrostatic test
aftex U-bending and heat treatment (if applicable). Mirfi-
mum test pressures shall be P = 32000 t/D, where t [is
the specified wall thickness and D is the specified outside
diameter. For tubing grades with specified minimum yie|d
strengths greater than 35,000 psi, the minimum specifig¢d
yield strength should be used instead of the value pf
32,000 in the calculation of hydrostatic test pressure.

(k) Maximum allowable tensile stress shall be detejr-
mined by dividing by 0.85 the Tables 1A and 1B tabulat¢d
values for welded tubing.

(1) This Case number shall be shown in the documenth-
tion and marking for the material and on the Manufaf-
turer’s Data Report.

standards, laws, regulations or other relevant documents.

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
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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Table 1
Permitted Tube Specifications and Materials
Specification Grade UNS Number
SA-557 A2, B2, C2 K01807, K03007, K03505
SA-688 TP304, TP304L, TP304N, TP316, TP316L, $28300, S30400, $30403, S30451, $31600,
TPXM-29 $31603
dA-0US I'e4U7, TF457, 46-5-5, 16-4, 249-4U 4UTUU, 5343US5)5, S944UU, 534400V, dS344/390
SB-676 N08367
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CASE

2318

Approval Date: September 23, 1999

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

Case 2318

Alternative Flanged Joint Design for Nuclear Material
Fluidized Bed Reactors

Section VIII, Division 1

Inquiry: Under what conditions may a vessel for nuclear
material fluidized bed reactors intended for lethal service
use a slip-on flange as a body flange?

Reply: It is the opinion of the Committee that a vessel
for nuclear material fluidized bed reactors intended for
lethal service may use a slip-on flange as a body flange
provided all of the following conditions are met:

(a) The vessel does not exceed NPS 6 or 0.280-in. nom-
inal wall thickness.

(b) The material is limited to N06600.

(c) Final weld surfaces are liquid penetrant examined
in accordance with Appendix 8 of UW-2(a)(1)(-b).

(d) The flange is welded as shown in Appendix 2, Fig.
2-4(10a) of UW-2(a)(1)(-b).

(e) The maximum allowable working pressure does not
exceed 150 psig.

(f) The maximum allowable working pressure shalknot
exceed 1000°F.

(g) The User shall stipulate to the Manufacturep that

(1) the vessel is operated within an engineered en-
closure providing secondary containment

(2) the enclosure shall be maintained at a negatiye
pressure during all modes of operation
(3) the enclosure shall be equipped with redundapt
leak detectors inside with both local and remote alarmis
(4) the process shall be shut down if a detector fis
actuated
(h) The User shall stipulate to the{Manufacturer thatja
hazard analysis will be conducted by an engineer experi-
enced in the applicable analysis methodology that exam-
ines all credible scenarios that could result in a leak. The
User shall also stipulate to-the Manufacturer that the ep-
closure shall be designed to contain the contents from|a
leak. The results of tlie analysis shall be documentgd
and signed by the\individual identified to be in charge
of the operatiomof the vessel.
(i) TheUser shall stipulate to the Manufacturer that
documentation of the hazard analysis shall be made avajl-
able tosthe regulatory and enforcement authorities havipg
jurisdiction at the site where the vessel will be installeld.
The User of this Case is cautioned that prior jurisdictiongl
acceptance may be required.
(j) Pressure testing in accordance with UG-99(c) [is
required.
(k) Provisions of this Case apply only to nonreactor np-
clear facilities.
(1) This Case number shall be shown on the Manufafc-
turer’s Data Report.

standards, laws, regulations or other relevant documents.

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
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

2321-1

Approval Date: February 20, 2002

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

Case 2321-1

Exemption From Postweld Heat Treatment for P-No. 4
or P-No. 5A Tube-to-Tubesheet Seal Welds

Section VIII, Division 1

Inquiry: Under what conditions may tube-to-tubesheet
seal welds between P-No. 4 or P-No. 5A tubes and P-No.
8 or P-No. 4X cladding on P-No. 1 tubesheets be exempt
from postweld heat treatment requirements of UCS-56?

Reply: 1t is the opinion of the Committee that tube-to-
tubesheet seal welds between P-No. 4 or P-No. 5A tubes
and P-No. 8 or P-No. 4X cladding on P-No. 1 tubesheets
may be exempted from postweld heat treatment require-
ments of UCS-56 under the following limitations:

(a) The P-No. 4 or P-No. 5A tubes shall have awdll
thickness less than or equal to 0.150 in.
(b) The tubes are seal welded to the face of the\cladding
using the GTAW process.
(c) The cladding is deposited using F-No. 4X filler metpl
or deposited using F-No. 6 filler metabhaving a depodit
chemistry of A-No. 8.
(d) The filler metal used to weld the tubes to P-No. 4X
cladding is F-No. 4X filler metal. The filler metal used fo
weld the tubes to the P-N0O. 8 cladding is F-No. 4X ¢r
F-No. 6 filler metal having-a\deposit chemistry of A-No. 8.
(e) The vessel is gptifor lethal [UW-2(a)] servige
applications.
(f) This Caseauniber shall be shown on the Manufaf-
turer’s Data Repprt.

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

standards, laws, regulations or other relevant documents.
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CASE

2324-1

Approval Date: March 21, 2012

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

Case 2324-1

Use of Automated Ultrasound Leak Detection System in
Lieu of Visual Inspections Required by UG-100(d)
Section VIII, Division 1

Inquiry: Under what conditions may an automated ul-
trasound monitored leak detection system be used in lieu
of the visual inspections required by UG-100(d)?

Reply: It is the opinion of the Committee that an auto-
mated ultrasound monitored leak detection system may
be used in lieu of the visual inspections required by
UG-100(d), provided that all of the following require-
ments are met:

(a) The materials of construction shall be P-No. 1 Group
1 or Group 2 and the weld thickness shall not exceed
%q in. The vessel will not contain a “lethal” substance.

(b) The vessel design pressure shall not exceed 350 psi.
The vessel shall be pressurized pneumatically, and the
pressure in the vessel during the leak test shall meet
the requirements of UG-100(d). All weld seams, which
will be hidden by assembly, shall be given a visual exams
ination for workmanship prior to assembly.

(c) The test shall be performed in an acoustically sealed
chamber that is monitored by an array of ultrasound
transducers capable of detecting the high-frequency
emissions (20 kHz and higher) produced by a leak in
the pressure vessel being tested. The ultrasound sensors

shall be positioned so that the entire pressure vessel fis
monitored following the pressurization to detect leakage.
The detection of any leakage shall be cause forrnejectiopn.

(d) The automated ultrasound leak inspection’shall he
monitored in accordance with a written proecedure that
includes the following:

(1) Calibrations of the airborne altrasound leak dp-
tection system shall be conducted in accordance with
methods and criteria of ASTM(E1002-11 test method A,
pressurization.

(2) A test shall be peifermed once each shift to verify
the operation of the entire system. The test must confirpn
the ultrasound arrays dare working properly and confirm
the operability ef\any vessel routing sensors, conveyots,
and related dévices. This test shall be performed using a
white noise to simulate a leak. Date, time, and operator ip-
itials confirming acceptance shall be recorded.

(3) The white noise calibration shall be validated pt
least.once per month by demonstrating the system's ab{l-
ityto detect a leak through a 0.001 in. test orifice installg¢d
in a vessel.

(4) The manufacturer shall certify that personngl
performing the calibration testing have been qualifigd
and certified in accordance with their employer's writt¢n
practices. The qualification records of certified personngel
shall be maintained by their employer.

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

standards, laws, regulations or other relevant documents.

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
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

2327-2

Approval Date: January 29, 2009

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

Case 2327-2
9Cr-1Mo-1W-Cb Material
Section |

Inquiry: May seamless tubes, seamless pipes, forged
and bored pipes, fittings, forgings, and plates, with the
chemical analysis shown in Table 1, the minimum me-
chanical properties shown in Table 2, and otherwise con-
forming to the specifications listed in Table 3, be used in
Section [ construction?

Reply: 1t is the opinion of the Committee that 9Cr-1Mo-
1W-Cb seamless tubes, seamless pipes, forged and bored
pipes, fittings, forgings, and plates, with the chemical
analysis shown in Table 1, the minimum mechanical
properties shown in Table 2, and otherwise conforming
to the specifications listed in Table 3 may be used in Sec-
tion I construction, provided the following additional re-
quirements are met:

(a) The material shall be austenitized within the tem-
perature range of 1,900°F to 1,975°F (1 040°C
to 1 080°C), followed by air or accelerated cooling, and
tempered within the range of 1,365°F to 1,435°F (740°C
to 780°C).

(b) The maximum allowable stress values for thie mate-
rial shall be those shown in Table 4.

(c) Separate weld procedure and performance qualifi-
cations, conducted in accordance with-Section IX, shall
be required for this material. Postweld heat treatment
for this material is mandatory, and’the following rules
shall apply:

(1) The time requirements shall be those given,for
P-No. 15E, Group 1 materials in Table PW-39.
(2) The PWHT temperature range shall be)1,350{F

to 1,470°F (730°C to 800°C).
(d) Material cold worked to strains greaterithan 10% to
and including 20%,! and intended foruse' 1,000°F, shall
be stress relieved at 1,365-1,435°F{(740-780°C). Strefs
relief may be combined with the PWHT. Material co|d
worked to strains greater thafi 20%," and intended f
use above 1,000°F, shall be peaustenitized and retem-
pered, per (a).
(e) Except as providediin (f), if during the manufactufr-
ing any portion of the component is heated to a temperp-
ture greater than\1470°F (800°C), then the componept
must be reaustenitized and retempered in its entirety |n
accordance with (a) above, or that portion of the compp-
nent heated above 1470°F (800°C), including the
Heat-Affected Zone created by the local heating, must be
replaced, or must be removed, reaustenitized, and reterp-
pered, and then replaced in the component.
(f) If the allowable stress values to be used are lefs
than or equal to those provided in Table 1A of Sectign
I, Part D for Grade 9 (SA-213 T9, SA-335 P9, or equivalept
product specifications) at the design temperature, th¢n
the requirements of (e) may be waived, provided the poyr-
tion of the component heated to a temperature greater
than 1,470°F (800°C) is reheat treated within the tem-
perature range 1,350°F to 1,470°F (730°C to 800°C).
(g) This Case number shall be shown in the marking
and documentation of the material and in the Manufak-
turer’s Data Report.

—

1 See PG-19 for applicable strain definitions.

standards, laws, regulations or other relevant documents.

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
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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Table 1
Chemical Requirements
Element Composition Limits, %
Carbon 0.09-0.13
Manganese 0.30-0.60
Phosphorous, max. 0.020
ITUT, TIdX. U.U1U
ilicon 0.10-0.50
hromium 8.5-9.5
olybdenum 0.90-1.10
ungsten 0.90-1.10
ickel, max. 0.40
anadium 0.18-0.25
olumbium 0.060-0.100
itrogen 0.040-0.090
luminum, max. 0.02
oron 0.0003-0.006
itanium, max. 0.01
Zlirconium, max. 0.01

Table 2
Mechanical Property Requirements

Elongation in 2 in., min%

Product Form Tensile Strength, ksi Yield Strength, ksi [Note (1)] Hardness, max. [Note (2)]
YJeamless tubes 90 min. 64 min. 20 238 HB/250 HV (99.5 HRB)
Yeamless pipe 90 min. 64 min. 20 238 HB/250 HV (99.5 HRB)
Horged and bored pipe 90 min. 64 min. 20 238 HB/250 HV (99.5 HRB)
Hittings 90-115 64 min, 20
Horgings [Note (3)] 90 min. 64 min. 20 238 HB/250 HV (99.5 HRB)
Horgings [Note (4)] 90-115 64, min. 20
Hlate 90-115 64 min. 20

Wall Thickness (in.) Elongation in 2 in., min., %

16 (0.312) 20.0
%52 (0.281) 19.0
Y4 (0.250) 18.0
a2 (0.219) 17.0
%16 (0:188) 16.0
52((0:56) 15.0
s (07125) 14.0
345 (0.094) 13.0

ENERAL NOTE: The above-table gives the computed minimum elongation values for each Y, in. decrease in wall thickness. Where the
wall thickness lies between two values shown above, the minimum elongation value shall be determined by the following equation:
E = 32t+ 10.0

Where
K = elongation in 2 in., %
= actual thickness of specimen, in.

OTES:

8.

Ll) FUI IUllsiLuL‘lllldl SUI l}) eSS Uf l,u‘UCb dllb‘l pipcb, d L,‘lCduLLiUll fl UIIT l,llC ‘Uabil, lllillilllulll ClUlldeiUll valuc: Uf 1GU 0 fUl Cdbll 1/32 ill. L‘{CLI €4St
in wall thickness below ¥4 in. shall be made. The table above gives the computed value.

(2) Where ellipses (...) appear in this table, there is no requirement.

(3) Otherwise meeting SA-182.

(4) Otherwise meeting SA-336.
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Table 3
Specifications
Seamless tubes SA-213
Seamless pipes SA-335
Forged and bored pipes SA-369
Fittings SA-234
E rg;r\gr SA 1Q’)’ SA-336
Plates SA-1017
Table 4
Material Property Values
For Metal Temperature Maximum Allowable Yield Strength Values, TFensile Strength Values,
Not Exceeding, °F Stress Values, ksi [Note (1)] ksi [Note (2)] ksi [Note (3)]
-20 to 100 25.7 64.0 90.0
200 25.7 60.2 90.0
300 25.1 57.5 87.7
400 24.1 55.6 84.5
500 23.6 54.5 82.5
600 23.2 539 81.1
650 23.0 53.5 80.3
700 22.7 53.1 79.3
750 22.3 52.5 77.9
800 21.7 51.5 76.0
850 21.0 50.3 73.5
900 20.1 48.6 70.3
950 19.0 46.5 66.5
1,000 17.7 44.0 62.0
1,050 14.9 41.1 56.9
1,100 11.4 37.9 51.4
1,150 6.7 345 45.8
1,200 31.0 40.3
NOTES:

(1) These allowable stress values have been éstablished using the factor of 3.5 on tensile strength.

(2) The tabulated values of yield strength.are’those the Committee believes are suitable for use in design calculations. At temperatures
above room temperature, the yield strength values correspond to the yield strength trend curve adjusted to the minimum specified roorp
temperature yield strength. The,yiéld strength values do not correspond exactly to minimum, as this term is applied to a statistical treat-
ment of a homogeneous set of.data.
Neither the ASME Material Specifications nor the rules of Section [ require elevated temperature testing for yield strengths of productio
material for use in Codecomponents. It is not intended that results of such tests, if performed, be compared with these tabulated yiel
strength values for ASME Code acceptance/rejection purposes for materials. If some elevated temperature test results on productio
material appear lgwer than the tabulated values by a large amount (more than the typical variability of material and suggesting th
possibility of s¢me error), further investigation by retest or other means should be considered.

(3) The tabulated\values of tensile strength tend toward an average or expected value that may be as much as 10% above the tensil
strength £rend curve adjusted to the minimum specified room temperature tensile strength. The tensile strength values do not corrd-
spond (exactly to “average,” as this term is applied to a statistical treatment of a homogeneous set of data.

Neither the ASME Material Specifications nor the rules of Section I require elevated temperature testing for tensile strengths of produg
tiefi material for use in Code components. It is not intended that results of such tests, if performed, be compared with these tabulatefl
tensile strength values for ASME Code acceptance/rejection purposes for materials. If some elevated temperature test results on prg
duction material appear lower than the tabulated values by a large amount (more than the typical variability of material and suggesting
the possibility of some error), further investigation by retest or other means should be considered.

147 LA
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CASE

Approval Date: September 18, 2010

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

2328-2

Case 2328-2

Austenitic Stainless Steel Tubes, SA-213/SA-213M, UNS
S$30432, 18Cr-9Ni-3Cu-Cb-N

Section |

Inquiry: May SA-213/SA-213M, UNS S30432, tubes be
used for steam service in Section I construction?

Reply: 1t is the opinion of the Committee that SA-213/
SA-213M, UNS S30432, tubes may be used for steam ser-
vice in Section I construction, provided that the following
requirements are met.

(a) The material shall be reheated to the solution treat-
ment temperature specified in SA-213/SA-213M for the
required time before quenching.

(b) The maximum allowable stress values for the mat
rial shall be those given in Tables 1 and 1M. The'may
mum design temperature is 1,500°F (815°C).

(c) The rules of PG-19 for TP347H shall apply for thi

material.

(d) Separate welding procedure and/pérformance qu|
lifications shall be conducted for tHe-material in acco,
dance with Section IX. Postweld heat treament
neither required nor prohibited.

(e) This Case number shdll be referenced in the doc
mentation and marking,df-the material and recorded ¢
the Manufacturer's Data‘Report.

standards, laws, regulations or other relevant documents.

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
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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Table 1
Maximum Allowable Stress Values, U.S.
Customary Units

Table 1M
Maximum Allowable Stress Values, S| Metric
Units

For Metal Temperature Not

Exceeding, °F Stress Values, ksi

For Metal Temperature Not

Exceeding, °C Stress Values, MPa

-20 to 100 22.7,22.7 -30 to 40 157, 157
700 198, 22.7 [Note (1] 65 T4%, 157 [Note (1)]
300 18.2, 22.7 [Note (1)] 100 135, 157 [Note (1)]
400 17.1, 22.7 [Note (1)] 150 126, 157 [Note (1)]
500 16.3, 21.9 [Note (1)] 200 119, 157 [Note (1)]
600 15.6, 21.1 [Note (1)] 250 113, 153 [Note (1)]
650 15.3, 20.7 [Note (1)] 300 109, 147 [Note (1)]
700 15.1, 20.4 [Note (1)] 325 107, 145 [Note (1)}
750 14.9, 20.1 [Note (1)] 350 106, 143 [Note{1)]
800 14.6, 19.8 [Note (1)] 375 104, 140-4Noté (1)]
850 14.4, 19.5 [Note (1)] 400 103, 139\Note (1)]
900 14.2, 19.2 [Note (1)] 425 101, 137 [Note (1)]
950 14.0, 18.9 [Note (1)] 450 99.9,135 [Note (1)]
1,000 13.8, 18.6 [Note (1)] 475 98.5, 133 [Note (1)]
1,050 13.6, 18.3 [Note (1)] 500 97.2, 131 [Note (1)]
1,100 13.4, 18.1 [Note (1)] 525 95.9, 129 [Note (1)]
1,150 13.2, 14.7 [Note (1)] 550 94.6, 128 [Note (1)]
1,200 114, 11.4 575 93.4, 126 [Note (1)]
1,250 8.7, 8.7 600 92.3, 121 [Note (1)]
1,300 6.5, 6.5 625 91.3, 97.9 [Note (1)]
1,350 4.7, 4.7 650 78.0, 78.0
1,400 33,33 675 61.1, 61.1
1,450 2.2,2.2 700 46.9, 46.9
1,500 15,15 725 35.3,35.3
750 25.9, 25.9
NOTE: 775 18.5, 18.5
1) Due to the relatively low yield strength of these materials, 800 12.9,12.9
these higher stress values were established at temperatures 825 8.9, 8.9

where the short time tensile properties govern to permit
the use of these alloys where slightly greater deformation’is
acceptable. These higher stress values exceed 66%;% but do
not exceed 90% of the yield strength at temperatute! Use of
these stresses may result in dimensional changes due to per-
manent strain. These stress values are not re¢ommended for
the flanges of gasketed joints or other applications where
slight amounts of distortion can cause leakage or malfunction.

NOTE:

(1) Due to the relatively low yield strength of these materials,
these higher stress values were established at temperatures
where the short time tensile properties govern to permit the
use of these alloys where slightly greater deformation is ac-
ceptable. These higher stress values exceed 66%;% but do
not exceed 90% of the yield strength at temperature. Use of
these stresses may result in dimensional changes due to per-
manent strain. These stress values are not recommended for
the flanges of gasketed joints or other applications where
slight amounts of distortion can cause leakage or malfunction.
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CASE

2334

Approval Date: July 10, 2000

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

Case 2334

Single Fillet Lap Joints in the Shell of a Shell-and-Tube
Heat Exchanger

Section VIII, Division 1

Inquiry: Under what conditions may a single fillet lap
joint weld be used to join a cast tubesheet with flange ex-
tension to the shell in a shell-and-tube heat exchanger?

Reply: 1t is the opinion of the Committee that a single
fillet lap joint weld may be used to join a cast tubesheet
with flange extension to the shell in a shell-and-tube heat
exchanger provided the following requirements are met.

(a) Outside diameter of the shell shall not exceed 12 in.,
and the nominal thickness of the shell (¢) shall not ex-
ceed Y, in.

(b) The fillet weld shall be attached on the outside and
shall be examined by either magnetic particle or liquid
penetrant methods after welding. The fillet weld shall
meet the minimum cross-sectional requirements shown
in Figure 1. A joint efficiency of 0.45 shall be used for this
joint.

(c) MAWP on the shell side or the tube side shall not,ek-
ceed 250 psig.

(d) Maximum design metal temperature (MDMT) shall
not exceed 450°F.

(e) MDMT stamped on the nameplate shall not he
colder than -20°F.

(f) Cyclic loading is not a controlling design require-
ment (see UG-22).

(g) The heat exchanger, is not in lethal service (s¢e
Uw-2).
(h) The tubesheet shall be supported such that at lealst
80% of the pressute load on the tubesheet is carried by
tubes, stays, or.hraces.

(i) The tubesheet shall be a casting that has an integrl
flange and*shell hub. The shell hub shall extend at least sjix
timesthe*hub thickness beyond the back of the tubeshept
and/meet the dimensional requirements of Figure 1. The
casting material shall be either P-No. 1 or 8, or per UNF8.

(j) This Case number shall be shown on the Manufaf-
turer’s Data Report.

standards, laws, regulations or other relevant documents.

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
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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Figure 1
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CASE

2346-1

Approval Date: February 14, 2003

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

Case 2346-1

Alternative Rules for Ellipsoidal or Torispherical Heads
Having Integral Backing Strip Attached to Shells
Section VIII, Division 1

Inquiry: Under what conditions may ellipsoidal or tori-
spherical heads having an integral backing strip be at-
tached to shells?

Reply: It is the opinion of the Committee that an ellip-
soidal or torispherical head having an integral backing
strip be attached to shells provided the following require-
ments are met.

(a) MAWP on the vessel shall not exceed 470 psig.

(b) Maximum design metal temperature shall not ex-
ceed 400°F.

(c) MDMT stamped on the nameplate shall not be
colder than -20°F.

(d) Cyclic loading is not a controlling design require-
ment (see UG-22).

(e) The vessel is not in lethal service (see UW-2).

(f) The straight flange (skirt) of the head is machined
to form an integral backing strip meeting the require-
ments of Figure 1.

(g) Outside diameter of the formed head and shell sh3ll
not exceed 30 in. and the overall vessel length shall npt
exceed 96 in.

(h) The required thickness of the formed head shall npt
exceed %/ in. The thickness of the head‘straight flange
shall be at least that required for a seamless shell of the
same outside diameter.

(i) The required thickness of-the/shell shall not exce¢d
7/16 in.

(j) Heads shall have a driving force fit before weldinlg.

(k) The joint efficienicy: of the head-to-shell joint shall
be determined fromy Table UW-12 for a Type 2 joint dp-
pending on the dégree of radiographic examination. The
limitations in‘Fable UW-12 for the Type 2 joints do npt
apply.

(1) The_materials of construction shall be P-No. [,
Group*l or 2.

(m) If this Case is used for vessels in chlorine services
the requirements of the Chlorine Institute Pamphlet 17
shall apply.

(n) This Case number shall be shown on the Manufaf-
turer’s Data Report.

1 Pamphlet 17 can be obtained from The Chlorine Institute, Inc., 2001 L Street NW, Suite 506, Washington, DC 20036

standards, laws, regulations or other relevant documents.

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
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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Figure 1
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CASE

2350

Approval Date: February 26, 2001

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

Case 2350
Strength of Aluminum Brazed Joints Up to 400°F
Section VIII, Division 1

Inquiry: Under what conditions may the upper tem-
perature limit of 350°F shown in column 2 of Table
UB-2 be increased to 400°F for brazed joints between alu-
minum alloy 3003 when BAISi-7 filler metal is used for
the construction of brazed plate-fin heat exchangers?

Reply: It is the opinion of the Committee that the upper
temperature limit of 350°F shown in Column 2 of Table
UB-2 may be increased to 400°F for brazed joints be-
tween aluminum alloy 3003 when BAISi-7 filler metal is
used for the construction of brazed plate-fin heat exchan-
gers under the following conditions:

(a) The brazing process shall be furnace brazed using
braze metal clad sheet or preplaced shim stock brazing
filler metal fully covering one surface to be joined.

(b) The minimum time at brazing temperature shall lpe
15 min.
(c) The joint designs shall be either a plate-finl pr-a sedl-
ing bar (lap) joint.
(d) The width of the brazed joint shall.be a minimum pf
2.5 times the thickness of the fin.
(e) Above 350°F, the stress in the brazed joint shall npt
exceed one-half of the allowable-stress for the 3003 allgy
base material in the “O” temper:-The stress in the brazg¢d
joint is defined as the force ‘(due to pressure) supported
by the joint divided by the area of the joint.
(f) The braze procedure specification shall be qualifi¢d
in accordance with UB-12 using the minimum holding
time that will be\tised in production.
(g) All otherapplicable Code requirements shall he
met.
(h)<This Case number shall be shown on the Data
Report.

standards, laws, regulations or other relevant documents.

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
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

2351-1

Approval Date: November 30, 2017

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

Case 2351-1
Alternative Rules for Brazing Qualifications®
Section VIII, Division 1

Inquiry: In lieu of the specified rules in Section IX, what
alternative rules for brazing procedure and performance
qualifications may be used in fabricating furnace brazed
plate-fin heat exchangers in compliance with Section VIII,
Division 1?

Reply: 1t is the opinion of the Committee that, in lieu of
the specified rules in Section IX, the following alternative
rules for brazing procedure and performance qualifica-
tions may be used in fabricating furnace brazed plate-fin
heat exchangers in compliance with Section VIII, Division
1.

1 ALTERNATIVE TESTS AND EXAMINATIONS

1.1 TENSION TEST OF BASE METAL

1.1.1 Purpose. Tension tests are used to verify*that
the ultimate strength of the base material subjected to
heating in a brazing cycle meets minimum tensile
requirements.

1.1.2 Specimens. Test specimens\of the same materi-
al specifications and thickness as,used in the brazed ves-
sel shall be processed through a complete brazing
temperature cycle. Each tensipn test specimen shall con-
sist of a single piece of the material (without braze joints)
and conform to the dimensions shown in QB-462.1(a) of
Section IX.

1.1.3 TestProcedure. The tension test specimen shall
be tested tofailure under tensile load and the tensile
strength 'measured.

1.1.4 Acceptance Criteria. The test shall be accept-
ableif the resulting tensile strength is not more than
5% below the minimum specified tensile strength of the

1.2 STRENGTH TESTS

1.2.1 Purpose. A test panel shall be brazed and.test¢d
to failure to verify that the strength of the braze joint ek-
ceeds the strength of the base material.

1.2.2 Specimens. Representative.components shall
be brazed together into a test panel_Fhe test panel shall
accurately represent the materialg, thicknesses, and plafe
pattern of the production configuration in an arrangg-
ment acceptable to the Authorized Inspector. A minimum
of one plate-fin layer shall.be assembled, complete with
sealing bars and sepanation plates. The test panel ne¢d
not exceed three plate*fin layers. All brazed joints in the
test panel shall be.the same size, shape, and overlap as
those on the preduction vessel. Provisions for adequate]y
filling and. venting the test panel shall be provided.

1.2,3 “Test Procedure. The test panel is pressurized fo
thespoint of failure in the presence of the Authorized
Inspéctor.

1.2.4 Acceptance Criteria. The test is considered afc-
ceptable if the failure occurs in the base material.

1.3 WORKMANSHIP COUPONS

1.3.1 Purpose. Workmanship coupons are used to de-
termine the soundness of the brazed joints.

1.3.2 Specimens. The dimensions and configuratign
of the workmanship coupon shall be sufficient to repre-
sent a cross section of the maximum width of each braz¢d
joint used on the production vessel. Each plate-fin and
sealing bar brazed joint design used in production undgr
these rules shall be examined and evaluatgd
independently.

1.3.3 Test Procedure. After completion of the
strength test, the test panel shall be sectioned in two
roughly parallel cuts across the width of the braze joints,
and the outer sections discarded. Care should be taken to
avoid making the cuts in the vicinity of any rupturg¢d
areas. Each cut edge face of the remaining center sectign
shall be polished, and each brazed area examined with pt

base metat i tire anmeated condition:

! There is no change to this reinstated Case.

feast four-power magmnification:

standards, laws, regulations or other relevant documents.

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
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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1.3.4 Acceptance Criteria

The collective sum of the lengths of all indications of
unbrazed areas for each individual edge shall not exceed
20% of the length of the joint overlap.

N N

1 TENSION, WORKMANSHIP, AND STRENGTH
TESTS

The type and number of test specimens required to
qhalify a Brazing Procedure Specification, and the quali-
fied thickness range of base materials, are shown in Table
1

2|2 RE-TESTS

The failure of any test specimen to meet the required
ceptance criteria shall require preparation and testing
a new test specimen.

o

2|3 VARIABLES FOR BRAZING PROCEDURE
QUALIFICATIONS

The Essential and Nonessential variables applicable to
tHis qualification process shall be those listed in QB-253
of Section IX except as follows:

2.3.1 The thickness range qualified shall be as shown
Table 1 of this Case, in lieu of the requirements of.
QB-402.3.

—
—

2.3.2 The requirements for overlap length for'lap
ints specified in QB-408.4 shall be applied.

—-
(@]

ASME BPVC.CC.BPV-2019

3 BRAZING PERFORMANCE QUALIFICATIONS
3.1 TYPE AND NUMBER OF TESTS REQUIRED

Workmanship samples shall be brazed and examined
as specified in 1.3 of this Case. Both edges of the test spe-
cimen shall meet the acceptance criteria specified.

BRAZING PROCEDURE QUALIFICATIONS — 3 > SIMULTANEOUS PROCEDURE AND |

PERFORMANCE QUALIFICATION

Brazing operators who successfully prepare Procediire
Qualification test coupons meeting the requirements of
sections 1 and 3 of this Case are considered qualified with
no further testing required.

3.3 RANGE OF QUALIFICATION

Brazing operators qualified for-any Brazing Procedure
Specification for furnace brazing under the provisions of
this Case, shall also be qualified for all other Brazing Pro-
cedure Specifications qualified under the provisions of
this Case.

3.4 MAINTENANCE OF QUALIFICATIONS

The maintenance of Brazing Operator Qualifications
shall be invaccordance with QB-320.

4 DPOCUMENTATION

(a) All applicable procedure and performance qualifica-
tion test documentation required by Section IX, Part QB
shall also apply for tests performed using this Case.

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

Table 1
Tension, Workmranship, anmd-StrengthTests

Thickness Range of Materials

Qualified Type and Number of Test Specimens Required
Min. Max. Tension Workmanship Strength
Specimen Thickness, T (as 0.5T 2T 2 1 1

Brazed)

2 (2351-1)
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CASE

2353-1

Approval Date: October 18, 2004

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

Case 2353-1
Seamless 1.15Ni-0.65Cu-Mo-Cb Material
Section |

Inquiry: May high-strength low alloy steel seamless
pipes and tubes having a chemical composition conform-
ing to the requirements shown in Table 1, and heat treat-
ed to achieve the minimum mechanical properties shown
in Table 2, that otherwise conform to the specifications
listed in Table 3 be used for Section I construction?

Reply: 1t is the opinion of the Committee that high-
strength low alloy seamless pipes and tubes having a
chemical composition that conforms to the requirements
shown in Table 1, and heat treated to achieve the mini-
mum mechanical properties shown in Table 2, that other-
wise conform to the specifications listed in Table 3 may
be used for Section I construction, provided the following
requirements are met:

(a) For Class 1 the material shall be normalized at
1,650°F (899°C) minimum and tempered at 1,100°F
(593°C) minimum. For Class 2 the material may be nogs
malized and tempered at the same conditions specified

for Class 1, or may be austenitized at 1,650°F (899°C
minimum, quenched, and then tempered at 1,700{F
(593°C) minimum.

(b) The material shall not exceed a Brinell Hardnefs
Number of 252 HB (HRC 25).

(c) The maximum allowable stress values for the matg-
rial shall be those given in Table 4.

(d) Separate weld procedure-and’ performance qualifi-
cations shall apply for both classes of this material. The
post-weld heat treatment of the Class 1 and Class 2 matg-
rials shall be in accordance with the rules specified |n
Table 5.

(e) After eithertceld bending to strains in excess of 50
or any hot bending of this material, the full length of tme
component Shall be heat treated in accordance with the
requiremehts specified in (a). (See para. PG-19 of Sectign
[ for method for calculating strain.)

(f) Post-weld heat treatment is mandatory under 3gll
conditions.

—

(g) This Case number shall appear in the marking and
certification for the material and on the Manufacturer’
Data Report.

%]

standards, laws, regulations or other relevant documents.

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
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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Table 1 Table 3
Chemical Requirements Specification
Element Composition Limits, % SA-213 Tube
Carbon 0.10-0.17 SA-335 Pipe
Manganese 0.80-1.20
Phosphorus, max. 0.030
ITUT, TIdX. U.UZ5
ilicon 0.25-0.50
hromium, max. 0.30 Table 4
olybdenum 0.25-0.50 .
) Maximum Allowable Stress Values
ickel 1.00-1.30
Qolumbium 0.015-0.045 Maximum Allowable Stress
itrogen, max. 0.020 For Metal Temperature Not Values, kst
Aluminum, max. 0.050 Exceeding, °F Class 1 Class 2
(opper 0.50-0.80
Yanadium, max. 0.02 -20 to 100 25.7 27.3
200 25.7 27.3
300 25:1 26.6
400 25.1 26.6
500 25.1 26.6
600 25.1 26.6
Table 2 700 25.1 26.6
Mechanical Properties Requirements
Class 1 Class 2
Tensile strength, min., ksi 90 95.5
Yfield strength, min., ksi 64 66.5
Hlongation in 2 in., min., % [Note (1)] 15 15

NOTE:

values.

1) For longitudinal strip tests, a deduction from the basic values
of 1.00% for each 1/32 in. decrease in wall thickness below
%16 in. shall be made. The following table gives the computed

Elongation in 2 in., Min.,

Wall Thickness, in.

%

%16 (0.312)

%52 (0.281)

Ya (0.250)

752 (0.219)

%6 (0.188)

%52 (0.156)

s (0.125)

Y52 (0.094)

Y16 (0.062)

0.062 to 0.035, excl.
0.035 to 0.022, excl,
0.022 to 0.015, inel,

15
14
13
12
11
10
9

8

7
6.6
5.9
5.6

E=32t+ 5.0

GENERALNOTE: The above table gives the com-
puted mimithum elongation values for each Y, in. de-
crease in'wall thickness. Where the wall thickness lies
between two values shown above, the minimum elon-
gation shall be determined by the following equation:

where
E = elongation in

F = actual thickness of specimen, in.

2 in, %

2 (2353-1)
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Table 5
Requirements for Post-Weld Heat Treatment
(PWHT)
Class PWHT Temperature, °F Holding Time
1 1,100-1,200 Up to 2 in. thickness, 1 hr/in.,

15 min minimum. Over

CASE (continued)

2353-1

2 1n., add 15 min for each
additional inch of thickness.
2 1,000-1,150 1 hr/in,, %, hr min.

GENERAL NOTE: CAUTION: Corrosion fatigue occurs by the
combined actions of cyclic loading and a corrosive environ-
ment. In boilers, corrosion fatigue occurs frequently on the
water side of economizer tubes and headers, waterwall tubes
and headers, risers, downcorners and drums, with a prefer-
ence toward regions with increased local stresses. While the
mechanisms of crack initiation and growth are complex and
not fully understood, there is consensus that the two major
factors are strain and waterside environment. Strain excur-
sions of sufficient magnitude to fracture the protective oxide
layer play a major role. In terms of the waterside environ-
ment, high levels of dissolved oxygen and pH excursions are
known to be detrimental. Historically, the steels applied in
these water-touched components have had the minimum spe-
cified yield strengths in the range of 27 to 45 ksi (185 to
310 MPa) and minimum specified tensile strengths in the
range of 47 to 80 Kksi (325 to 550 MPa). As these materials
are supplanted by higher strength steels, some have concern
that the higher design stresses and thinner wall thicknesses
will render components more vulnerable to failures by corro-
sion fatigue. Thus, when employing such higher strength
steels for water circuits it is desirable to use “best practices”
in design by minimizing localized strain concentrations; in
control of water chemistry and during layup by limiting,dis-
solved oxygen and pH excursions, and in operation by.conser-
vative startup, shutdown, and turndown practices:

3 (2353-1)
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CASE

2357-2

Approval Date: December 30, 2006

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

Case 2357-2
Ni-Fe-Cr Alloy N08801 for Water-Wetted Service
Section |

Inquiry: May nickel-iron-chromium alloy N08801,
seamless condenser and heat exchanger tubes and seam-
less pipe and tubes conforming to SB-163 and SB-407 be
used in water-wetted service construction in Section I?

Reply: 1t is the opinion of the Committee that nickel-
iron-chromium alloy forms as described in the Inquiry
may be used in construction under Section I for water-
wetted service, provided the following requirements are
met:

(a) The material will be given a 1,725°F (940°C) to
1,825°F (995°C) stabilizing heat treatment.

(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.

(d) Welds that are exposed to the effects of corrosion
should be made using a filler material having a corrosion
resistance comparable to that of the base metal.

(e) Heat treatment after forming or fabrication fis
neither required nor prohibited, but if performed-shgll
be in accordance with (a).

(f) The required thickness for external pressure shall
be determined from the chart in Fig. NEN=9 of Sectign
II, Part D.

(g) This Case number shall be shéwir on the Manufafc-
turer’s Data Report.

CAUTION: Austenitic alloys are subject to stress corrosi¢n
cracking, intergranular attack, pitting, and crevice corrosi¢n
when used in boiler applications in aqueous environments. Fdc-
tors that affect the susceptibility of these materials are appli¢d
or residual stress, water chemistry and deposition of solids, and
material conditionfSusceptibility to attack is enhanced wh¢n
the material is used'in a sensitized condition, or with residual
cold work. Concentration of corrosive agents (e.g., chloridgs,
caustic, or‘reduced sulfur species) can occur under deposits
formed on the surface of these materials, and can result in %
vere underdeposit wastage or cracking. For successful ope

tion\in water environments, careful attention must be paid fo
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
and nuclear components, and the inservice inspection of nuclear components and transport tanks. The user of the Code should refer to other pertinent codes,

standards, laws, regulations or other relevant documents.

1(2357-2)


https://asmenormdoc.com/api2/?name=ASME BPVC.CC.BPV.IV 2019.pdf

INTENTIONALLY> LEFT BLANK



https://asmenormdoc.com/api2/?name=ASME BPVC.CC.BPV.IV 2019.pdf

ASME BPVC.CC.BPV-2019

CASE

Approval Date: June 23, 2005

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

2359-2

Case 2359-2
Ni-25Cr-9.5Fe-2.1Al Alloy (UNS N06025)
Section I; Section VIII, Division 1

Inquiry: May solution annealed Ni-25Cr-9.5Fe-2.1Al] Al-
loy (UNS N06025) wrought forgings, bar (up to 4 in. in
diameter), plate, sheet, strip, welded pipe, seamless pipe
and tube, and welded tube and fittings with chemical
composition conforming to Table 1, mechanical proper-
ties conforming to Table 2, and otherwise conforming to
the requirements of Specifications SB-163, SB-166,
SB-167, SB-168, SB-366, SB-462, SB-516, SB-517, and
SB-564 as applicable, be used in Section I for steam ser-
vice and in Section VIII, Division 1 construction?

Reply: 1t is the opinion of the Committee that the mate-
rial described in the Inquiry may be used for construction
under the rules of Section I and Section VIII, Division 1,
provided the following additional requirements are met:

(a) For Section I use, the y values [see Section I, para.
PG-27.4, Note (6)] shall be as follows:

(1) 1,050°F and below: 0.4
(2) 1,100°F: 0.5

(3) 1,150°F and above: 0.7

(b) The rules of Section VIII, Division 1, Subsection
that shall apply are those given in Part UNF for-nick]
alloys.

(c) For external pressure design use Section II, Part
Fig. NFN-13 for temperatures not exceeding 1,200°
The external pressure charts do not aecount for reductig
of buckling strength due to creep/under long-term load
The effect of creep on buckling shall be considered at ter
peratures for which allowablejstresses are shown in it
lics in Table 3.

(d) The maximum allowable stress values for the mat
rial shall be those given in Table 3.

(e) For welded\pipe and tube products, a joint ef
ciency factor 6f0:85 shall be used.

(f) Separate weld procedure and performance qualif

cations, conducted in accordance with Section IX, sha
be reguired for this material.

(g)Heat treatment after welding or fabrication
neither required nor prohibited.

(h) This Case number shall be shown on the docume
tation and marking of the material and reproduced on t}
Manufacturer’s Data Report.

is

e

standards, laws, regulations or other relevant documents.

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
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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https://asmenormdoc.com/api2/?name=ASME BPVC.CC.BPV.IV 2019.pdf

CASE (continued)

2359-2

ASME BPVC.CC.BPV-2019

Table 1
Chemical Requirements

Table 3
Maximum Allowable Stress Values

Element Composition, % For Metal Temperature Maximum Allowable Stress Values,
Nickel Balance Not Exceeding, °F ksi [Note (1)] and [Note (2)]
Chromium 24.0-26.0 100 26.0 26.0
Iron 8.0-11.0 200 255 26.0 [Note (3)]
TUTTHITTUTTT 1.0=-24.4 SUU 9. <6.U [NOtE (3]]
arbon 0.15-0.25 400 23.7 26.0 [Note (3)]
ilicon, max. 0.50 500 22.7 26.0 [Note (3)]
Ifur, max. 0.010 600 21.7 26.0 [Note (3)}
hosphorus, max. 0.020 650 21.2 26.0 [Note.(3)]
ttrium 0.05-0.12 700 20.8 26.0 [Note“(3)]
750 20.5 26.0-{Nete (3)]
800 20.2 26:0Note (3)]
850 20.0 26:0 [Note (3)]
900 19.8 26.0 [Note (3)]
Table 2 950 19.6 21.3 [Note (3)]
o o 1,000 163 16.3
Mechanical Property Requirements (Room 1,050 3 123
Temperature) 1,100 9.2 9.2
Tensile strength, min., ksi 98 1150 69 69
. . . 1,200 4.1 4.1
Yfield strength, 0.2% min., ksi 39 1,250 28 28
Hlongation in 2 in., min., % 30 1,300 20 20
1,350 1.5 1.5
1,400 1.2 1.2
1450 0.97 0.97
1,500 0.80 0.80
1,550 0.68 0.68
1,600 0.58 0.58
1,650 0.51 0.51
1,700 0.44 0.44 [Note (4)]
1,750 0.37 0.37 [Note (4)]
1,800 0.32 0.32 [Note (4)]

(2)
(3)

GENERAL NOTES:

(@) Time-dependent values are shown in italics.

(b) The criteria used to establish allowable stresses at design
temperatures above 1,500°F included consideration of the
Fqyg4 factor as defined in Appendix 1 of Section II, Part D.

(c) Creep-fatigue, thermal ratcheting, and environmental effects
are increasingly significant failure modes at temperatures in
excess of 1,500°F and shall be considered in the design.

NOTES:

(1) This alloy in the solution-annealed condition is subject to se-

vere loss of rupture ductility in the approximate temperature
range of 1,200°F to 1,400°F.

The allowable stress values are based on the revised criterion
for tensile strength of 3.5, where applicable.

Due to the relatively low yield strength of this material, these
higher stress values were established at temperatures where
the short-time tensile properties govern to permit the use of
these alloys where slightly greater deformation is acceptable.
These higher stress values exceed 66%;%, but do not exceed
90% of the yield strength at temperature. Use of these stresses

4

may result in dimensional changes due to permanent strain.
These stress values are not recommended for the flanges of
gasketed joints or other applications where slight amounts
of distortion can cause leakage or malfunction.

For Section VIII, Division 1 use only.
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CASE

Approval Date: January 27, 2003

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

2377

Case 2377
Radiographic Requirements for SA-612 Steel Plate
Section VIII, Division 1

Inquiry: Section VIII, Division 1, UCS-57 requires full
radiographic examination of all butt welded joints in
P-No. 10C Grade No. 1 materials with thickness greater
than % in. Under what conditions may steel plate material
conforming to specification SA-612 be used in welded
construction without the full radiographic requirements
of UCS-57?

Reply: It is the opinion of the Committee that steel plate
materials conforming to specification SA-612 may be
used in welded construction without the full radiographic
requirements of UCS-57 provided the following require-
ments are met:

(a) The plate material shall be normalized and the nom-
inal plate thickness shall not be thicker than 1 in.

(b) The maximum columbium (Cb) content is 0.02% I
heat analysis or 0.03% by product analysis.

(c) All of the Category A butt weld joints with/thickne
greater than % in. in the vessel shall be examined 100
by radiography in accordance with UW-51.

(d) All of the Category B and C buttweld joints wi
thickness greater than % in. in the ¥éssel shall be exar
ined by spot radiography in accotdance with UW-52.

(e) The completed vessel shall-be hydrostatically testg
per UG-99(b) or (c).

(f) Design temperatute is no warmer than 650°F.

(g) The thermal or mechanical shock loadings are nofj
controlling design.requirement. (See UG-22.)

(h) Cyclical foading is not a controlling design requir]
ment. (See UG-22.)

(i) The-vessel shall not be used for lethal service.

(j).This Case number shall be listed on the Manufa
turer’s Data Report.

y

BS

h

=]
]

d

C-

standards, laws, regulations or other relevant documents.

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
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

2385-1

Approval Date: May 4, 2004

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

Case 2385-1
37Ni-30Co0-28Cr-2.75Si Alloy (UNS N12160)
Section VIII, Division 1

Inquiry: May annealed alloy UNS N12160 wrought
sheet, strip, plate, rod, welded pipe and tube, wrought fit-
tings, seamless pipe and tube, wrought fittings, seamless
pipe and tube, and forgings, which meet the requirements
of the specifications listed in Table 1, be used in welded
construction under Section VIII, Division 1 above
1,500°F?

Reply: It is the opinion of the Committee that annealed
alloy UNS N12160 wrought sheet, strip, plate, rod, welded
pipe and tube, wrought fittings, seamless pipe and tube,
and forgings as described in the Inquiry, may be used in
the construction of welded pressure vessels complying
with the rules of Section VIII, Division 1 above 1,500°F,
providing the following additional requirements are met:

(a) The rules in Section VIII, Division 1, Subsection|C
that shall apply are those given in Part UNF for hickel
alloys.

(b) The maximum allowable stress values-for the mate-
rial shall be those given in Table 2. For welded pipe anid
tube products, a joint efficiency factgp of 0.85 shall Be
used.

(c) Welding shall be limited to'\GTAW and GMAW prp-
cesses using filler metal with the.same nominal compogi-
tion as the base metal. The_hominal thickness of the
material at the weld shall hot exceed 0.5 in.

NOTE: Thickness limitation is due to solidification cracking in sqc-
tions greater than 0.5%.

(d) Heat treatment after forming or welding is neithgr
required noy’prohibited. When heat treatment is to he
employed; the requirements of UNF-56(b) shall apply.

(e)<This Case number shall be referenced in the docp-
mentation and marking of the material and recorded ¢n
the Manufacturer's Data Report.

standards, laws, regulations or other relevant documents.

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
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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Table 1
Product Specifications
Sheet, plate, and strip SB-435
Rod SB-572
Wrought fittings SB-366
Forgings SB-564
aRless vr\Ivr\ ald-tub. SB.622
Welded pipe SB-619
Welded pipe SB-626
Table 2

Maximum Allowable Stress Values

For Metal Temperature Not Maximum Allowable Stress, ksi

Exceeding, °F [Note (1)] - [Note (4)]
1,550 1.8
1,600 1.5
1,650 1.3
1,700 1.0
1,750 0.85
1,800 0.73

NOTES:

(L) Stresses are values obtained from time-dependent properties.
) The criteria used to establish allowable stresses at design tem-
peratures above 1,500°F included consideration of the F,, 4
factor as defined in Appendix 1 of Section I, Part D.

B) Creep-fatigue, thermal ratcheting, and environmental effects
are increasingly significant failure modes at temperatures in
excess of 1,500°F and shall be considered in the design.

(#) Allowable stress values up to and including 1,500°F are in Secs
tion II-D, Table 1-B.

2 (2385-1)
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CASE

2397-1

Approval Date: September 21, 2016

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

Case 2397-1

Pressure Relief Valves That Exceed the Capability of
Testing Laboratories

Section I; Section VIII, Division 1

Inquiry: If a valve design exceeds the size, capacity, or
pressure capability of an ASME-accepted testing laborato-
ry, what alternative requirements to Section I, PG-69 or
Section VIII, Division 1, UG-131, Capacity Certification
Testing, and Section I, PG-73 or Section VIII, Division 1,
UG-136, Minimum Requirements, may be followed?

Reply: 1t is the opinion of the Committee that if a valve
design exceeds the size, capacity, or pressure capability of
an ASME-accepted testing laboratory the requirements of
Section I, PG-67 through PG-73 and PG-110 or Section
VIII, Division 1, UG-125 through UG-136 shall be met with
the following exceptions:

(a) For Section I, PG-69; or Section VIII, Division 1,
UG-131:

(1) If the design exceeds the laboratory pressure cap-
ability, Section I, PG-69.2.2 or PG-69.2.3; or Section ViIi,
Division 1, UG-131(d)(2) or UG-131(e) shall be followed
with the exception that the valves will be tested-with their
disks fixed at the minimum design lift to establish the
rated capacity.

(2) If the design exceeds the laboratory size or capac-
ity capability, Section I, PG-69.2.3; or-Section VIII, Division
1, UG-131(e) shall be followed with the exception that
flow models of three different Sizes, each tested at three
different pressures, shall Be‘used in place of valves re-
quired in Section I, PG-69.2)3(a); or Section VIII, Division
1, UG-131(e)(1). Such(flow models shall be sized consis-
tent with the capabilities of the accepted test laboratory,
where the test will be conducted and shall accurately
model those features that affect flow capacity, such as or-
ifice size, walve lift, and internal flow configuration. The
test models need not be functional pressure relief valves,
but shdll be geometrically similar to the final product.

(3) In either case of subpara. (1) or (2) above, the
valve design (i.e., parameters such as spring properties,

(b) For Section I, PG-73.4.3; or Section VIII, Divisien [1,
UG-136(c)(3), the requirements of either subpara. /(1) ¢r
(2) below shall be met:

(1) In lieu of the test requirements_-of, Section|I,
PG-73.4.3 or Section VIII, Division 1, UG-136(c)(3):
(-a) two production valves that@re representatiye

of the design shall be tested per PTC¢25, Part III (editign
adopted by the governing Code_Section), to demonstrafe
to the satisfaction of the representative of the ASME dg-
signated organization that:

(-1) The meastired set pressure is consisteht
with the stamped set\préssure within the tolerances rg-
quired by SectiondyPG-72.2; or Section VIII, Division 1,
UG-134(d).

(-29-The valve will achieve the minimum lift for
its certified capacity.

(<3) The valve will operate without chatter ¢r
fluttexIf only one valve of the design will be produced
within the six-year period within which the permissign
{s granted, only that valve need be tested as stated above.

(-b) The testing shall be performed at a facility
that is mutually agreeable to the manufacturer, the repre-
sentative of an ASME-designated organization, and the fh-
cility owner. The facility shall be capable ¢f
demonstrating the characteristics stated above.

(-¢) In the event of failure of the tests, the manp-
facturer shall submit a written explanation to the ASME
designated organization stating the cause and the correfc-
tive action taken to prevent recurrence followed by a re-
peat of the demonstration tests.

(2) The test requirements of Section [, PG-73.4.3; ¢r
Section VIII, Division 1, UG-136(c)(3) are followed using
two functional models that are representative of the de-
sign in lieu of the production samples and the additionpal
following tests are satisfactorily completed:

(-a) two production valves that are representatiye
of the design shall be tested per PTC 25, Part III (editign
adopted by the governing Code Section), to demonstrafe
to the satisfaction of the representative at the ASME dg-
signated organization that:

(-1) The measured set pressure is consistent

DUCI‘I: sCUlllCtl_y, dlld lllCL}ldlliLa} Vd‘lVU }lft) b‘lla}} 1l.JC cva}u-
ated to ensure that production valves will achieve design
lift as modeled above.

VVitll t}lC btaulycd DCt Pl T33UIT VVit}lill t}lC tU}Cl dIlItTS'1 =
quired by Section I, PG-72.2 ; or Section VIII, Division 1,
UG-134(d);

standards, laws, regulations or other relevant documents.

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
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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(-2) Seat tightness and a secondary pressure-
zone leakage test are demonstrated in accordance with
Section I, PG-73.5.3 or Section VIII, Division 1, UG-136
(d)(3) and UG-136(d)(5).

If only one valve of the design will be produced
within the six-year period within which the permission is
granted, only that valve need be tested as stated above.

ASME BPVC.CC.BPV-2019

(-c) In the event of failure of the tests, the manu-
facturer shall submit a written explanation to the ASME
designated organization stating the cause and the correc-
tive action taken to prevent recurrence followed by a re-
peat of the demonstration tests.

(-d) After initial permission is granted in accor-
dance with Section I, PG-73.4.3, or Section VIII, Division

(-b) The testing shall be performed at a facility
that is mutually agreeable to the manufacturer, the repre-
s¢ntative of an ASME-designated organization, and the fa-
cllity owner. The facility shall be capable of
demonstrating the characteristics stated above.

1, UG-136(c)(3), permission may be extended for six-year
periods if the tests of production samples are successfully
completed in accordance with subparas. (-a) through,(t)
above.

(c) This Case number shall be included with the mark-
ing information required in Section I, PG-110;-or Section
VIII, Division 1, UG-129; and on Form-8 or UV-1 for
the valve, as applicable.

2 (2397-1)
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CASE

2400

Approval Date: February 14, 2003

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

Case 2400

Alternative Rules for the Postweld Heat Treatment of
Finned Tubes

Section VIII, Division 1

Inquiry: May electric resistance welded fins be exempt
from the postweld heat treatment requirements of Table
UHA-32 for P-No. 7 base materials?

Reply: 1t is the opinion of the Committee that it is not
necessary that electric resistance welds used to attach ex-
tended heat absorbing surfaces to tubes be postweld heat
treated provided the following requirements are met:

(a) The fin thickness is no greater than 0.125,ip.
(3.2 mm).
(b) The maximum carbon content of the base metpl
shall be restricted to 0.15%.
(c) The maximum outside pipe or tube diameter (ek-
cluding fins) shall be 4, in.
(d)Postweld heat treatment/is' not a servige
requirement.
(e) Prior to using the welding procedure, the Manufafc-
turer shall demonstrate that the heat affected zone dogs
not encroach upon the minimum wall thickness.
(f) This Case numbgr shall be shown on the Manufa-
turer's Data Reporxt.

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
and nuclear components, and the inservice inspection of nuclear components and transport tanks. The user of the Code should refer to other pertinent codes,
standards, laws, regulations or other relevant documents.
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CASE

2402-1

Approval Date: September 25, 2012

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

Case 2402-1

SA-995, UNS J92205, (CD3MN), Austenitic/Ferritic
Duplex Stainless Steel

Section VIII, Division 1

Inquiry: May SA-995 UNS J92205 (CD3MN) solution an-
nealed casting material be used in the construction of ves-
sels under the rules of Section VIII, Division 1?

Reply: It is the opinion of the Committee that the mate-
rial described in the Inquiry may be used under the rules
of Section VIII, Division 1, provided the following addi-
tional requirements are met:

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

NOTE: This material may be expected to develop embrittlement after

exposure at moderately elevated temperatures. See paras. A-340 and
A-360 in Appendix A of Section II, Part D.

(b) Tensile, S, and yield strength, S, at temperature
are shown in Table 2, 2M, 3, and 3M, respectively.

(c) For Section VIII external pressure design, Figufe
and Table HA-5 of Section II, Part D shall be used.
(d) Separate welding procedure qualificationsyand pejr-
formance qualifications shall be conducted as\prescribed
in Section IX.
(e) Heat treatment after welding is'neither requirg¢d
nor prohibited. However, if heat tfeatment is applied,
the solution annealing treatment(shall consist of heating
to a minimum temperature of 2050°F and then quenché¢d
in water or rapidly cooled By ether means.
(f) The rules in Sectior*VAII, Division 1 that shall apply
are those given in Subsection C, Part UHA for austenitic
ferritic duplex stainless steels.
(g) This Case number shall be shown on the Manufaf-
turer's Data Report.

standards, laws, regulations or other relevant documents.

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
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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Table 1 Table 2M
Maximum Allowable Stress Values In Tension Tensile Strength Values

For Metal Temperature of SA-995 Castings

For Metal Temperature

For Metal Temperatures Not Maximum Allowable Stress Exceeding, °C Tensile Strength, MPa

Exceeding, °F Values, ksi 40 621
100 25.7 65 621
150 25. 1UU 041
200 25.7 150 594
250 25.2 200 587
300 24.6 250 587
400 243 300 587
500 24.3

Table 3
Table 1M Yield Strength'Values

Maximum Allowable Stress Values In Tension
For Metal Temperature of SA-995 Castings

For Metal Temperature Not

Exceeding, °F Yield Strength, ksi
For Metal Temperatures Not Maximum Allowable Stress 100 60.0
Exceeding, °C Values, MPa 200 53.9
40 177 300 479
65 177 400 44.5
100 177 200 42.3
150 170
200 168
250 168
300 168 [Note (1]
NorE: Table 3M
(L) This value is provided for interpolation purposes only. The Yield Strength Values
maximum temperature for this materials is 260 °C. For Metal Temperature Not
Exceeding, °C Yield Strength, MPa
40 414
65 395
Table 2 100 366
Tensile Strength Values 150 330
200 308
For Metal Temperature Not 250 294
Exceeding, °F Tensile Strength, ksi 300 284
100 90.0
200 90.0
300 86.2
400 85.2
500 85.2
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CASE

Approval Date: February 13, 2003

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

2403

Case 2403

Aluminum Alloy (Aluminum-6.3Magnesium) for Code
Construction

Section VIII, Division 1

Inquiry: May aluminum alloy (Aluminum-6.3
Magnesium), plate, sheet, bar, rod, and wire that meet
the chemical and mechanical property requirements in
Tables 1 and 2, respectively, and otherwise conforming
to one of the specifications listed in Table 3, be used in
Section VIII, Division 1 welded construction?

Reply: It is the opinion of the Committee that aluminum
alloy (Aluminum-6.3Magnesium) plate, sheet, bar, rod,
and wire, as described in the Inquiry may be used in Sec-
tion VIII, Division 1 welded construction provided the fol-
lowing additional requirements are met.

(a) The rules in Section VIII, Division 1, Subsection C
that shall apply are those given in Part UNF for aluminum
alloys.

(b) The maximum allowable stress values for the mat
rial shall be those given in Table 4.

(c) Separate welding procedure and performance qu|
lifications shall be conducted for the material in acco
dance with Section IX. The minimum tensile streng
and elongation for weld procedure qualification shall |
that given for the base metal productform.

(d) Heat treatment after weldidg is not permitted.

(e) This Case is not intended for material to be used fi
external pressure applications;

(f) This Case number,shall be shown on the docume
tation and marking of)the material and recorded in tj
Manufacturer's Data, Report.

CAUTION: Prolonged elevated temperature exposure abo
150°F may make this material susceptible to exfoliation, int¢
granular attack, or stress-corrosion cracking.

standards, laws, regulations or other relevant documents.

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
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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Table 1
Chemical Requirements
Element Composition, %
Silicon, max. 0.4
Iron, max. 0.4
Copper, max. 0.10
U.5=-U.o0
5.8-6.8
0.20
0.02-0.10
Heryllium 0.0002-0.005
Qther elements, each 0.05
(ther elements, total 0.10
Aluminum remainder
Table 2

Mechanical Property Requirements

Product Form

Bar/Rod/
Property Sheet Plate Wire
Tensile strength, min., ksi 43.5 39.5 45.0
Yfield strength (0.2% 21.0 18.0 22.5
offset), min., ksi
Hlongation, min, % 15.0 6.0 15.0

Table 3
Product Specifications
Hroduct Specification
Hlate, sheet SB-209
Har, rod, wire SB-211
Table4
Maximum Allowable Stress Values
For Metal Product Form
Temperature Not Bar/Rod/
Exceeding, F Sheet Plate Wire
100 12.4 11.3 12.9

(ENERAL\NOTE: The revised criterion of 3.5 on tensile strength
Was useéd in establishing these values.
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Approval Date: February 13, 2003

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

2407

Case 2407
Pneumatic Test
Section VIII, Division 1

Inquiry: Is it permissible to use a pneumatic test in lieu
of the hydrostatic test specified in ULT-99 for pressure
testing of vessels constructed in accordance with the re-
quirements of Section VIII, Division 1, Part ULT?

Reply: It is the opinion of the Committee that it is per-
missible to use a pneumatic test in lieu of the hydrostatic
test specified in ULT-99 for pressure testing of vessels
constructed in accordance with the requirements of Sec-
tion VIII, Division 1, Part ULT, provided the following ad-
ditional requirements are met:

(a) The vessel shall be pneumatically tested at ambient
temperature for a minimum of 15 min.

(b) The pneumatic test shall be performed in aceo
dance with UG-100, except that the ratio of stresses
not applied, and the test pressure shall be atleast 1
times the internal design pressure at 100°F (38°C).
no case shall the pneumatic test pressure‘exceed 1.3
times the basis for calculated test pressure as defined
3-2.

(c) The liquid penetrant examination required |
ULT-57(b) shall be performed prior to the pneumatic te

(d) This Case number shall be shown on the Manufa|
turer's Data Report.

CAUTION: The vessel should be tested in such a manner as to e
sure personnel safety from a release of the stored energy of t
vessel.

standards, laws, regulations or other relevant documents.

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
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

2411

Approval Date: June 23, 2005

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

Case 2411
Use of Polymer Material for Bolted Box Headers
Section IV

Inquiry: May the polymer composed of a polystyrene-
modified polyphenylene ether reinforced with 30% glass
fibers, be used as the material for a bolted box header in
Section IV construction?

Reply: It is the opinion of the Committee that a
polystyrene- modified polyphenylene ether reinforced
with 30% glass fibers, by weight, may be used as the ma-
terial for a bolted box header in Section IV “H” stamped
construction, provided the following requirements are
met:

1 GENERAL REQUIREMENTS

(a) The polymer material shall be in compliance with
the ASTM material specification D4349-93 and shall be
limited to the polymer with a classification designation
of PPE210G30A40452G1125F11 in accordance with the
ASTM D4349-93 specification. In addition, the polymer
material shall be certified by the materials manufacturer,
and a report of test results shall be furnished to-the boiler
manufacturer for each lot of material.

(b) The bolted box headers shall not be-exposed to the
products of combustion.

(c) The completed boiler shall be-Jimited to hot water
service.

(d) The maximum heat input to the completed boiler
shall be limited to 400,000 jBtu/hr (120 kW).

(e) The maximum allowable working pressure shall be
limited to 30 psig (200 kPa).

(f) The maximum water temperature shall be limited
to 115°F (452€),-which shall be noted in the ASME stamp-
ing and decumented on the Manufacturer’s Data Report.

(g) Thesmaximum volume of the bolted box header
shallb¢ limited to 1.0 gal (3.7 L).

(h)*The polymer box header shall not be repaired prior
to-the application of the ASME marking.

(j) The polymer box header shall be insulated fromithe
tubesheet to which it is bolted.
(k) The polymer box header shall be permanent]y
marked in a manner to provide traceability to'the matefi-
al manufacturer’s report of test results and'to the injec-
tion molding machine.
() The injection molding process shall be controlled by
a written procedure in which all of the following proceps
variables shall be considered esséntial:
(1) melt temperature
(-a) nozzle
(-b) front
(-c) middle¢
(-d) rear
(2) moldstemperature
(3) drying time (average)
(4) drying time (maximum)
(5) moisture content (% maximum)
(6) back pressure
(7) screw speed
(8) shot size to cylinder size
A change in any of the essential variables shall requife
requalification of the written procedure per the test prp-
cedure specified below. The Authorized Inspector shgll
monitor compliance of the written procedure.
(m) Headers used for qualification testing shall not be
used on Code stamped boilers.
(n) The use of regrind material is prohibited.
(o) This Code Case number shall be shown on the Mah-
ufacturer’s Data Report.

2 DESIGN QUALIFICATION

The maximum allowable working pressure of the
bolted box header shall be established by the following
procedure:

(a) One or more full-scale prototype headers shall he
subjected to a cyclic pressure test followed by a hydrp-
static qualification test.

(b) The temperature of the test fluid for all tests sh3ll

L) T 1 1 1 | 1 111 4]

(L 11T pPpuUIyllITl DUATITAUTT SlidIl 1IdVT d pPTIIIIAIICIIL Y
attached label stating, “No repairs are permitted to this
polymer box header.”

bao 11LCO00 (ACOMY 1393
OC—TTO 1 ([ T9 G, ottt

(c) The pressure shall be cycled from atmospheric to
the design pressure and back 30,000 times.

standards, laws, regulations or other relevant documents.

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
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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2411

(d) Then the pressure in the same prototype header
shall be applied at a uniform rate so that six times the
MAWP is reached in not less than 1 min.

(e) Leaks are prohibited.

(f) The Authorized Inspector shall verify the cyclic
pressure test and shall witness the hydrostatic pressure
test.

ASME BPVC.CC.BPV-2019

(b) Each production header shall be weighed within an
accuracy of 0.1 oz (2.8 g), and the weight shall not be less
than 98.75% of the weight of the prototype unit.

(c) The first ten headers in a production run shall be
examined for conformance with dimensions and toler-
ances shown on the design drawings. Any dimension fail-
ing outside the specified limit shall be cause for rejection.

(g) The prototype need not be tested to destruction.
(h) The prototype header shall be weighed to an accu-
rqcy of 0.1 oz (2.8 g). The weight shall be recorded on
tHe Manufacturer’s Data Report, Supplementary Sheet,
Ht6.

(i) The prototype header shall be visually examined for
imperfections. Classification and acceptance level of im-
perfections shall be according to Table 1.

3|PRODUCTION HEADERS

(a) Each header shall be examined internally and exter-
nglly for imperfections. Classification and acceptance lev-
el of imperfections shall be according to Table 1.

(d) Every tenth header after the first ten headers in a
production run shall be examined for conformance with
dimensions and tolerances shown on the design draw-
ings. Any dimension failing outside the specified lithits
shall be cause for rejection of that header and‘the pre-
vious nine headers.

4 PRODUCTION QUALIFICATION

(a) At least one header per,1000 duplicate headers
shall be subjected to a cycli¢pressure and hydrostatic
qualification pressure test-per the requirements listed
above.

(b) The header tobeused for this test shall be selected
at random by the Authorized Inspector.

Table 1
Visual Acceptance.Criteria

Defects Definitions

Maximum

Black spots, brown streaks Dark spots or streaks

Blisters Hollows on or in the part

Bubbles Air entrapped’in-the part

Burn marks, dieseling
Cracking, crazing Any visible
Delamination

Discoloration
or severe

Flow, halo, blush dnarks

Charred or dark plastic caused by trapped gas

Single surface layers flake off the part

Similar to burn marks, but generally not as dark

Marks seen on the part due to flow of molten
plastic across the molding surface

Gels Bubbles or blisters on or in the part due to poor None permitted
melt quality
Jetting Undeveloped frontal flow None permitted

None permitted

Pressure side: none permitted; None Pressure
side: % in. (3 mm) max. diameter, max. density
1/sq. ft (1/0.1 sq. m), none less than 2 in.

(50 mm) apart

Y in. (3 mm) max. diameter, max. density 4/sq. in.
(4/650 sq. mm); Y46 in. (1.5 mm) max.
diameter, max. density 10/sq. in. (10/650 mm)

None permitted
None permitted
None permitted

Acceptable

Acceptable
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CASE

2416

Approval Date: February 13, 2003

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

Case 2416
Use of 15Cr-5Ni-3Cu (UNS S15500)
Section VIII, Division 2

Inquiry: May martensitic precipitation hardened stain-
less steel 15Cr-5Ni-3Cu (UNS S15500) forgings complying
with SA-705 Type XM-12 be used for pressure vessels
constructed under Section VIII, Division 2?

Reply: 1t is the opinion of the Committee that martensi-
tic precipitation hardened stainless steel forgings as de-
scribed in the Inquiry may be used for pressure vessels
constructed under Section VIII, Division 2 provided the
following additional requirements are met:

(a) The material shall be in the H1100 condition.

(b) External pressure not permitted.

(c) The design stress intensity and yield values‘shall e
those listed in Table 1.

(d) No welding is permitted.

(e) Exemption from impact testing isinot permitted.

(f) This Case number shall be showh on the materipl
certification, marking on the material, and on the Manfi-
facturer's Data report.

standards, laws, regulations or other relevant documents.

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
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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Table 1
Yield Strength and Design Stress Intensity
Values
For Metal
Temperature Not Design Stress
Exceeding, °F Yield Strength S, ksi _ Intensity S,,, ksi
100 115.0 46.7
200 107.1 46.7
300 103.2 46.2
400 100.5 44.7
500 98.1 43.5
600 95.4 42.4
LENERAL NOTE: Caution is advised when using this material
bove 550°F. After prolonged exposure above 550°F, the tough-
hess of this material may be reduced See Appendix A, A-360 of
ection II, Part D.
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CASE

2418-2

Approval Date: June 23, 2014

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

Case 2418-2

SA-182, SA-240, SA-479, SA-789, SA-790, and SA-815
21Cr-5Mn-1.5Ni-Cu-N (UNS S32101) Austenitic-Ferritic
Duplex Stainless Steel

Section VIII, Division 1

Inquiry: May solution annealed UNS S32101 wrought
material conforming to the requirements of specifications
SA-182, SA-240, SA-479, SA-789, SA-790, and SA-815, or
meeting the requirements of Table 1 and mechanical
properties of Table 2 and otherwise meeting the require-
ments of SA-182 be used in the construction of vessels un-
der the rules of Section VIII, Division 1?

Reply: It is the opinion of the Committee that the mate-
rial described in the Inquiry may be used under the rules
of Section VIII, Division 1, provided the following addi-
tional requirements are met:

(a) For SA-182, the material meets the chemical analy-
sis and minimum mechanical properties shown in Table 1
and Table 2, respectively.

(b) The maximum allowable design stress values in-teh-
sion shall be those listed in Table 3 and Table 3V The
maximum applicable use temperature shalle-600{F
(316°C).

(c) For external pressure design, Figure HA-5 arjd
Table HA-5 of Section II, Part D shall be' used.

(d) This material is assigned P-No.Y0H, Group 1.

(e) The solution annealing témperature shall bhe
1,870°F (1 020°C) minimum and then quenched in watgr
or rapidly cooled by other.means.

(f) Heat treatment(after welding is neither requirg¢d
nor prohibited. However, if heat treatment is applied,
the solution annealing treatment shall be as noted in (¢).

(g) The rules-that shall apply are those given in Subsejc-
tion C, Part UHA for austenitic-ferritic duplex stainles
steels,

(h) This Case number shall be included in the markilg
and documentation of the material and shown on the
Manufacturer's Data Report.

standards, laws, regulations or other relevant documents.

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
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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Table 1
Chemical Requirements
Element Weight, %
Carbon 0.040
Manganese 4.0-6.0
Silicon, max. 1.00
ulrar, mdx. U.U5U
hosphorus, max. 0.040
hromium 21.0-22.0
ickel 1.25-1.70
olybdenum 0.10-0.80
Nitrogen 0.20-0.25
opper 0.10-0.80
Table 2
Mechanical Properties
Mechanical Properties t >0.187 in. t >5.00 mm t < 0.187 ins t < 5.00 mm
Tensile Strength
Min. ksi 94 107
Min. MPa 650 700
Yield Strength
Min. ksi 65 77
Min. MPa 450 530
Elongation in 2 in., % 30 30 30 30
Table 3
Maximum_ Allowable Stress Values, ksi
Seamless Products, Welded Products,
For Metal Temperature Not Seamless$.Products, Welded Products, t <0.187 in. t <0.187 in.
Exceeding, °F t > 0,187 in. t > 0.187 in. [Note (1)] [Note (1)]
100 26.9 229 28.9 24.6
200 26.9 229 28.9 24.6
300 25.6 21.8 27.5 23.4
400 24.7 21.0 26.5 22.5
500 24.7 21.0 26.5 22.5
550 24.7 21.0 26.5 22.5
600 24.7 21.0 26.5 22.5

CAUTION: This material may be expected to develop embrittlement after exposure at moderately elevated temperatures. See Section
II{ Part D, Nonmandatory Appendix A, A-207 and A-208.

NOTE:
(1) All SA-815 products shall only use allowable stresses listed for ¢t > 0.187 in.
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Table 3M

Maximum Allowable Stress Values, MPa

Seamless Products,

Welded Products,

For Metal Temperature Not Seamless Products, Welded Products, t <5.00 mm t <5.00 mm
Exceeding, °C t > 5.00 mm t > 5.00 mm [Note (1)] [Note (1)]
40 186 158 200 170
[8)9) 100 150 ZUU 17U
90 186 158 200 170
150 177 150 190 161
200 171 145 184 156
250 170 145 183 156
300 170 145 183 156
325 170 145 183 [Note (2)] 156 [Nete-(2)]

CAUTION: This material may be expected to develop embrittlement after exposure at moderately elevated teniperatures. See Secti¢n
II, Part D, Nonmandatory Appendix A, A-207 and A-208.

NOTES:

(1) All SA-815 products shall only use allowable stresses listed for ¢t > 5.00 mm.

(2) This value is provided for interpolation purposes only. The maximum design temperature for this material is as stated
in (b).
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CASE

Approval Date: May 21, 2003

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

2419

Case 2419

Use of SA-268 Ferritic Stainless Steel Welded Tubing,
TP430 Ti, UNS S43036

Section VIII, Division 1

Inquiry: Under what conditions is it permissible in con-
struction conforming to the rules of Section VIII, Division
1, to use welded tubing of UNS S43036 ferritic stainless
steel conforming to the requirements of SA-268 Grade
TP430 Ti?

Reply: 1t is the opinion of the Committee that the
welded tubular product materials described in the In-
quiry may be used in Section VIII, Division 1, construction
provided the following requirements are met:

(a) The rules in Section VIII, Division 1, Subsectipn
Part UHA, for ferritic stainless steel shall apply.

(b) The design temperature shall not exceed(800°F.

(c) The maximum allowable design stress values shg
be those listed in Table 1.

(d) For external pressure design, use)Fig. CS-2 of Se|
tion II, Part D.

(e) Welding procedure and performance qualificatio}
shall be performed in accordance) with Section IX.

(f) This Case number shall be included on the Da
Report.

NS

fa

standards, laws, regulations or other relevant documents.

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
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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Table 1
Maximum Allowable Stress Values
For Metal Temperature Not Stress Values, ksi [Note (1)]
Exceeding, °F and [Note (3)]
100 14.6 [Note (2)]
200 14.6 [Note (2)]
300 TAT[NOtE (2)]
400 13.7 [Note (2)]
500 13.4 [Note (2)]
600 13.1 [Note (2)]
650 12.9 [Note (2)]
700 12.6 [Note (2)]
750 12.3 [Note (2)]
800 11.9 [Note (2)]
WOTES:

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

2) These stress values include a joint efficiency factor of 0.85.
3) This material may be expected to develop embrittlement after
service at moderately elevated temperatures.
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Approval Date: May 21, 2003

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

2421

Case 2421
Single Fillet Lap Joint for Heat Exchanger Tube Welds
Section VIII, Division 1

Inquiry: Under what conditions may a Type (6), single
fillet lap joint, be used for Category B joints in heat ex-
changer tubes in Section VIII, Division 1 construction?

Reply: 1t is the opinion of the Committee that a Type (6)
lap joint may be used for Category B joints in heat exchan-
ger tubes provided the following requirements are met:

(a) The Type (6) joint is not allowed in heat exchangers
where the tubes act as stays or for fixed-fixed tubesheets.

(b) The maximum design temperature shall not exceed
800°F (425°C).

(c) Neither cyclic loading nor tube vibration shallbe
controlling design requirement. (See UG-22.)

(d) The vessel shall not be in lethal service.

(e) The joint efficiency to be used in the appropriate d
sign equations shall be 0.45.

(f) The tube outside diameter shallynot exceed 2 in.

(50 mm).

(g) The nominal wall thickness(ofjthe tube shall not e
ceed Y in. (3 mm).

(h) The lap at the joint and the weld size shall meet t}
requirements of Figure 1,

(i) The joint shall have a pressed fit before welding.

(j) No tube forming is permitted at the joint aft
welding.

(k) This Case'number shall be shown on the Manufal
turer's Data Report.

he

28

standards, laws, regulations or other relevant documents.

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
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

2426

Approval Date: January 27, 2003

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

Case 2426

Titanium Nickel-Molybdenum Ruthenium Alloy,
Ti-0.8Ni-0.3Mo-0.1Ru

Section VIII, Division 1

Inquiry: May a Ti-0.8Ni-0.3Mo-0.1Ru alloy identical to
ASME Grade 12 (UNS R53400) with 0.1 ruthenium added
for corrosion enhancement may be used in Section VIII,
Division 1 construction?

Reply: 1t is the opinion of the Committee that a
Ti-0.8Ni-0.3Mo-0.1Ru alloy identical to ASME Grade 12
(UNS R53400) with 0.1 ruthenium added for corrosion
enhancement may be used in Section VIII, Division 1 con-
struction provided the following requirements are met:

(a) The material shall meet the chemical analysis
shown in Table 1 and all other requirements of the corre-
sponding specifications listed in Table 2.

(b) The material shall meet the minimum mechanicpl
properties of Grade 12 in the respective specifications
shown in Table 2.

(c) The maximum allowable stress values shall be as
shown in Table 3.

(d) External pressure chart NFT-1 shall be used for the
material.

(e) Separate welding procedure qualifications arjd
welding performance qualifications conducted in accojr-
dance with the requirements of Section IX shall be re-
quired for these materials.

(f) All other rules forSection VIII, Division 1 applicable
to titanium-nickelsthelybdenum alloy Grade 12 (including
F12, WPT12, andsWPT12W) shall be met.

(g) This, Case number shall be referenced in the docfi-

mentation'and marking of the material and shown gn
the Manufacturer's Data Report.

standards, laws, regulations or other relevant documents.

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
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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Table 1

Chemical Requirements

Element Composition, %

Oxygen 0.25 max.
Iron 0.30 max.
Hydrogen 0.015 max.
(arbom 0-08 Tax.

itrogen 0.03 max.
Nickel 0.6-0.9
Niolybdenum 0.2-0.4
Huthenium 0.08-0.14
Hesiduals, each 0.1
Hesiduals, total 0.4
Tlitanium Remainder

Table 2
Product Specifications
Product Specification Grade
Hlate, sheet, strip SB-265 12
Har, billet SB-348 12
Horgings SB-381 F12
Seamless tube SB-338 12
Welded tube SB-338 12
Seamless pipe SB-861 12
Welded pipe SB-862 12
SJeamless fittings SB-363 WPT12
Welded fittings SB-363 WPT12W
Table 3
Maximum Allowable Stress Values
For Metal Allowable Stress Values; ksi [Note (1)]
Temperature Not Welded Pipe and
Exceeding, °F Wrought Tube [Note (2)]

420 to 100 20.0 17.0
150 20,0 17.0
400 18:7 15.9
450 17.4 14.8
300 16.2 13.8
350 15.2 129
400 14.3 12.1
450 13.6 115
300 13.1 11.1
450 12.7 10.8
400 12.3 10.5
WOTES:

(1) Values are identical to the values for Grade 12 in ASME Sec-
tion II, Part D, Table 1B.

(2) A joint efficiency of 85% has been used in determining the
joint efficiency in welded pipe, fittings, and tube.
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2427

Approval Date: May 21, 2003

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

Case 2427
Chromium-Nickel-Molybdenum-Nitrogen-Tungsten
Duplex Stainless Steel UNS S39274 Plate

Section VIII, Division 1

Inquiry: Under what conditions may solution-annealed
UNS S39274 plates be used in welded construction under
the rules of Section VIII, Division 1?

Reply: It is the opinion of the Committee that the mate-
rial described in the Inquiry may be used in the construc-
tion of welded pressure vessels conforming to the rules of
Section VIII, Division 1, provided the following additional
requirements are met:

(a) The material meets the chemical requirement given
in Table 1 and the minimum mechanical property re-
quirements given in Table 2, and otherwise conforms to
the requirements of SA-240.

(b) For Section VIII, Division 1 construction, the rules
for austenitic-ferritic stainless steels in Subsection C, Part
UHA, shall apply.

(c) The plates shall be solution annealed in the tem-
perature range of 1920°F-2100°F (1050°C-1150°C), and
shall then be quenched in water or rapidly cooled by
other means.

(d) The maximum allowable stress values shall be &s
given in Table 3. The maximum design temperature fis
650°F (345°C).

(e) For external pressure design;Fig. HA-2, in Section
Part D, shall be used.

(f) Welding proceduresand performance qualifications
shall be performed in-accordance with Section IX.

<

(g) Heat treatmlent after forming or fabrication fis
neither required-nor prohibited. When heat treatment fis
performed, it shall be performed as noted in (c).

(h) Welding shall be done using the GTAW or SMAW
process.
(i) This Case number shall be included in the materijl

documentation and marking and shall be shown on the
Manufacturer's Data Report.

standards, laws, regulations or other relevant documents.

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
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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Table 1
Chemical Requirements
Element Composition, %

Carbon 0.030 max.
Manganese 1.00
Phosphorus 0.030 max.
JUITUT U.UZU TIdXx.
ilicon 0.80 max.
Nickel 6.0-8.0

hromium 24.0-26.0
lolybdenum 2.5-3.5

itrogen 0.24-0.32

opper 0.20-0.80
Tungsten 1.50-2.50

Table 2
Mechanical Property Requirements (Room Temperature)
Tensile strength, min., ksi (MPa) 116 (800)
Yield strength, 0.2% offset, min., ksi (MPa) 80 (550)
Elongation in 2-in., (50 mm) gage length, min, % 15
Hardness, max. 310 HB or’32 HRC
Table 3

Maximum Allowable Stresses

For Metal Temperature Not Allowable Stress  For Metal Temperature Not Allowable Stress

Exceeding, °F Values, ksi Exceeding, °C Values, MPa
100 331 40 229
200 338.1 100 228
300 31.6 150 218
400 31.4 200 216
500 31.4 250 216
600 31.4 300 216
650 31.4 350 216 [Note (1)]

GENERAL NOTES:

(@) The revised criterion of 3.5 on tensile strength was used in establishing these values.

(b) The material embrittles after exposure at moderately elevated temperatures. See paras. A-340 and
A-360N\n/Appendix A of Section II, Part D.

NOTE;
(1} Fhis value is provided for interpolation purposes only. The maximum design temperature for this ma-
terial is as stated in (d).
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Approval Date: October 8, 2012

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

2428-3

Case 2428-3

Attachment of Tubes to Flat Tubesheets Using
Complete Penetration Welds

Section VIII, Division 1

Inquiry: Under what conditions is it permissible to at-
tach tubes to a flat tubesheet by welding when the tubes
have partial or no penetration into the tubesheet for Sec-
tion VIII, Division 1 construction?

Reply: It is the opinion of the Committee that it is per-
missible to attach tubes to a flat tubesheet by welding
when the tubes have partial or no penetration into the
tubesheet for Section VIII, Division 1 construction, pro-
vided the following requirements are met:

(a) The tube and tubesheet materials shall be restricted
to P-No. 1, P-No. 3, or P-No. 4 materials.

(b) The maximum design temperature at the weld joint
shall not exceed 700°F (370°C).

(c) The weld joining the tube to the tubesheet shall be a
full penetration weld made from the 1.D. of the tube. (See
Figure 1.) The throat of the weld shall be equal.to or
greater than the thickness of the tube. The root:-pass shall
be made using the GTAW process.

(d) PWHT per UCS-56 is mandatory. The*exemptions to
PWHT noted in Table UCS-56 shall not-apply.

(e) The welding procedure specifications, the weldej
and the welding operators shall be qualified in_acco
dance with Section IX.

(f) In addition to meeting the performance qualific
tion requirements of (e), before making a-productid
weld each welder and welding operator' shall demo
strate his or her ability to achieve cofnplete weld penetr

tion and minimum thickness by successfully welding s

test pieces. The test pieces shall be welded in a mocky
of the production weld. The. mockup shall be of identid
position, dimensions, and materials as that of the produ|
tion weld. The test pieces shall be visually examined
verify complete peretrdtion and sectioned to verify miry]
mum required weld thickness. The results shall be r
corded andtmaintained with the performan
qualificatipn'\récord.

(g) Eachyweld surface on the tube I.D. shall receiy
eithef\a@ magnetic particle or liquid penetrant examinatig

in-accordance with Section III Appendices, Mandator

Appendix 6 or Mandatory Appendix 8, as applicable.
addition, a visual examination of the weld surface d
the tube 0.D. shall be performed. The maximum practi
able number of these welds, but in no case fewer tha
50%, shall be visually examined. Visual examination shz
show complete penetration of the joint root and freedo
from cracks.

(h) This Case number shall be shown on the Manufa|
turer's Data Report.

standards, laws, regulations or other relevant documents.

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
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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Figure 1
Full Penetration Weld
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2430

Approval Date: January 12, 2005

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

Case 2430

Use of A213/A213M-04 UNS S31060 Austenitic Stainless
Steel Seamless Tubing and A240/A240M-04a*' UNS
S$31060 Austenitic Stainless Steel Plate

Section I; Section VIII, Division 1

Inquiry: Under what conditions may A213/A213M-04a
UNS S31060 austentic stainless steel seamless tubes and
A240/A240M-04a*' UNS S31060 austenitic stainless steel
plates be used in steam service under the rules of Section
I and in welded construction under the rules of Section
VIII, Division 1?

Reply: It is the opinion of the Committee that the mate-
rial described in the Inquiry may be used in steam service
under the rules of Section I and in welded construction
under the rules of Section VIII, Division 1, provided the
following additional requirements are met:

(a) The grain size of UNS S31060 shall conform to an
average grain size of ASTM No. 7 or coarser, as measured
by Test Methods E112.

(b) For Section I construction, the rules of PG-19 for
304N shall apply for this material, except that solutioh
treatment, when required, shall be in the range of
1,975°F to 2,160°F (1 080°C to 1 180°C); and the'y coeffi-
cient shall be that for austenitic materials in Note (6) of
PG-27.4.

(c) For Section VIII, Division 1 construction, the rules
for austenitic stainless steels in Subsection C, Part UHA
shall apply. The rules of UHA-44 for 304N shall apply

for this material, except that solution treatment, when,re-
quired, shall be in the range of 1,975°F to 2,260{F
(1 080°C to 1180°C).

(d) The maximum allowable stress valuesshall be &s
given in Tables 1 and 1M. The maximum design temperp-
ture is 1,740°F (950°C).

(e) For external pressure design, Figures 1 and 1M and
Table 2 shall be used.

(f) Separate welding procedure and performance qup-
lifications shall be performed-in accordance with Sectign
IX.

(g) For a designtemperature above 1,500°F (815°Q),
filler metals shall\be’limited to those having a compoqi-
tion similar to-that of the base material, except having
an aim chemistry including 1% Mo, 0.04% (Ce + Ld),
and 0.3% M

(h)-When welding is performed with filler metal of sirh-
ilap eemposition as the base metal [see (g)] welding prp-
cesses shall be limited to the GTAW and SMAW welding
processes.

(i) Post-weld heat treatment is neither required n¢r
prohibited. When heat treatment is performed, the matg-
rial shall be solution treated in the range of 1,975{F
to 2,160°F (1 080°C to 1 180°C).

(j) This Case number shall be included in the materijl
documentation and marking and shall be shown on the
Manufacturer's Data Report.

standards, laws, regulations or other relevant documents.

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
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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Table 1
Maximum Allowable Stresses

Table 1M
Maximum Allowable Stresses

For Metal

Temperature Not Allowable Stress Allowable Stress

For Metal

Temperature Not Allowable Stress Allowable Stress

Exceeding, °F Values, ksi Values, ksi Exceeding, °C Values, MPa Values, MPa
-20 to 100 24.9 249 -30 to 100 171 171
Uu L%, La.4 [s}s) 171 171
300 229 229 100 166 166
400 22.0 22.3 [Note (1)] 125 161 161
500 213 22.0 [Note (1)] 150 158 158

600 20.7 21.8 [Note (1)] 175 155 156 [Note (1)]

650 205 21.7 [Note (1)] 200 152 154 [Note (1)]

700 20.2 21.6 [Note (1)] 225 150 153 [Note (1)]

750 20.0 21.4 [Note (1)] 250 157 152 [Note (1)]

800 19.8 21.2 [Note (1)] 275 145 151 [Note (1)]

850 19.6 20.9 [Note (1)] 300 144 151 [Note (1)]

900 19.5 20.5 [Note (1)] 325 142 150 [Note (1)]

950 19.3 20.1 [Note (1)] 350 141 150 [Note (1)]

1,000 19.2 19.5 [Note (1)] 375 139 149 [Note (1)]

1,050 18.8 18.8 400 138 148 [Note (1)]

1,100 15.3 15.3 425 137 146 [Note (1)]

1,150 12.2 122 450 136 145 [Note (1)]

1,200 9.4 9.4 475 134 142 [Note (1)]

1,250 7.1 7.1 500 134 140 [Note (1)]

1,300 5.4 5.4 525 133 136 [Note (1)]
1,350 4.0 4.0 550 132 132
1,400 3.1 3.1 575 121 121
1,450 2.4 2.4 600 100 100
1,500 1.9 1.9 625 81.5 81.5
1,550 1.5 1.5 650 64.2 64.2
1,600 1.3 1.3 675 50.0 50.0
1,650 1.0 1.0 700 38.7 38.7
1,700 0.87 0.87 725 29.9 29.9
1,750 0.74 [Note (2)] 0.74 [Note (2)] 750 234 234
775 185 18.5
ENERAL NOTE: The revised criterion of 3.5 on tensile strength 800 14.8 14.8
Wwas used in establishing these values. 825 12.2 12.1
NOTES: 850 10.0 10.0
1) Due to the relatively low yield strength of this.material, these 875 8.4 8.4
higher stress values were established at temiperatures where 900 71 7.1
the short-time tensile properties govern to permit the use of Zig g; g;

these alloys where slightly greater‘deformation is acceptable.
These higher stress values exceéd 66%3%, but do not exceed
90% of the yield strength at temperature. Use of these stress-
es may result in dimensional changes due to permanent
strain. These stress values are not recommended for the
flanges of gasketed joints or other applications where slight
amounts of distortion can cause leakage or malfunction.
2) These values are-provided for interpolation purposes only.

GENERAL NOTE: The revised criterion of 3.5 on tensile strength
was used in establishing these values.

NOTE:

(1) Due to the relatively low yield strength of this material, these
higher stress values were established at temperatures where
the short-time tensile properties govern to permit the use of
these alloys where slightly greater deformation is acceptable.
These higher stress values exceed 66%;%, but do not exceed
90% of the yield strength at temperature. Use of these stress-
es may result in dimensional changes due to permanent
strain. These stress values are not recommended for the
flanges of gasketed joints or other applications where slight

amounts of distortion can cause leakage or malfunction.
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Figure 1
Chart for Determining Shell Thickness of Components under External Pressure When Constructed of
Alloy UNS S31060
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Figure 1M
Chart for Determining Shell Thickness of Components under External Pressure When Constructed of
Alloy UNS S31060
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Table 2

Tabular Values for UNS S31060
Temp.,°F Temp.,°C A B, Kksi B, Mpa
RT RT 7.33-05 1.0 6.9
1.06-03 14.5 100.0
3.00 16.0 110.3
4.0U 17.U 117.2
6.85 18.0 124.1
1.00-02 19.0 131.0
1.75 20.0 137.9
2.52 20.5 1413
1.00-01 20.5 141.3
930 500 8.97-05 1.0 6.9
6.82-04 7.6 524
1.50-03 8.0 55.2
3.30 8.5 58.6
5.70 9.0 62.1
9.40 9.5 65.5
1.50-02 10.0 69:0
2.10 10.5 72.1
1.00-01 10.5 72.1
1,290 700 1.00-04 1.0 6.9
6.80 6.8 46.9
1.80-03 7.5 51.7
6.20 8.5 58.6
9.90 9.0 62.1
2.05-02 9.75 67.2
1.00=01 9.75 67.2
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CASE

Approval Date: June 20, 2008

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

2432-1

Case 2432-1

Use of 5052-H32, 6061-T6, and 6061-T651 Temper
Aluminum Alloys in Part HF of Section IV, for
Construction of Heating Boilers

Section IV; Section Il, Part B

Inquiry: May aluminum alloys, 5052-H32, 5052-0,
6061-T6, and 6061-T651 be used in the construction of
Section IV hot water heating boilers?

Reply: It is the opinion of the committee that 5052-H32,
5052-0, 6061-T6, and 6061-T651 aluminum alloys may
be used for the construction of Section IV hot water heat-
ing boilers provided the following conditions are met:

(a) Materials shall conform to the specifications listq
in Table 1 for the various product forms.

(b) The minimum allowable thickness shall be the san
as that shown in Table HF-301.2 for copper)admiralt
and red brass.

(c) Maximum metal temperaturesshall not exceg
300°F (150°C).

(d) Maximum allowable stress values shall be as show
in Table 2, Table 2M, Table 3, and Table 3M.

(e) All other requirement$ of*Section IV shall apply.

(f) This Case number,shall be shown on the Manufa|
turer's Data Report.

ne

standards, laws, regulations or other relevant documents.

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
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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Table 1
Product Specifications
Product Form Specification Number UNS Number

Sheet and plate SB-209 A95052/A96061

Drawn seamless tube SB-210 A95052/A96061

Bar, rod, and wire SB-211 A96061

EXTruded bdrl, I'od, diid Sllape db-2441 AJOUDL

Seamless pipe and seamless extruded tube SB-241/SB-241M A95052/A96061

Table 2
Maximum Allowable Stress Values for Welded 5052 Aluminum
Specified Allowable Stress Values, ksi for,Metal
Min. Tensile  Specified Temperature Not Exceeding, °F
Strength, Min. Yield
Specification Number Temper ksi Strength, ksi  -20 to 100 150 200 250 300
Sheet and Plate
SB-209 H32 welded 25 9.5 5.0 50 5.0 4.7 4.5
Drawn Seamless Tube
SB-210 H32 welded 25 10 5.0 5.0 5.0 47 45
Seamless Pipe and Seamless Extruded Tube
SB-241/SB-241M H32 welded 25 10 5.0 5.0 5.0 4.7 4.5
Drawn Seamless Tube
SB-210 0 brazed 25 10 5.0 5.0 5.0 4.7 4.5
Table 2M

Maximum Allowable Stress Values for Welded 5052 Aluminum

Specified Allowable Stress Values, MPa for Metal

Spécified Min.  Min. Yield Temperature Not Exceeding, °C
Tensile Strength,

Specification Number Temper Strength, MPa MPa -30 to 40 65 100 125 150
Sheet and Plate
SB-209 H32 welded 172 69 34.5 345 345 345 328
Drawn Seamless Tube
SB-210 H32 welded 172 69 34.5 34.5 345 345 328
Seamless Pipe and Séamless Extruded Tube
SB-241/SB-241M H32 welded 172 69 345 345 345 345 328
Drawn SeamleSs*Tube
SB-210 0 brazed 172 69 34.5 34.5 345 345 32.8
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Table 3
Maximum Allowable Stress Values for Welded 6061-T6 And 6061-T651 Aluminum
Specified Min. Allowable Stress Values, ksi for Metal Temperature Not

Specification Tensile Strength,  Specified Min. Exceeding, °F
Number Temper ksi Yield Strength, ksi  -20 to 100 150 200 250 300
Sheet and Plate
SB-209 T6 welded 24 8.0 4.8 4.8 4.8 4.7 4.4

T651 welded 24 8.0 4.8 4.8 4.8 4.7 4.4
Drawn Seamless Tube
SB-210 T6 welded 24 8.0 4.8 4.8 4.8 4.7 4.4
Bar, Rod, Wire
SB-211 T6 welded 24 8.0 4.8 4.8 4.8 4.7 4.4

T651 welded 24 8.0 4.8 4.8 4.8 4.7 4.4
Extruded Bar, Rod, and Shapes
SB-221 T6 welded 24 8.0 4.8 4.8 48 4.7 4.4
Seamless Pipe and Seamless Extruded Tube
SB-241/SB-241M T6 welded 24 8.0 4.8 4.8 4.8 4.7 4.4

Table 3M

Maximum Allowable Stress Values for Welded 6061-T6-And 6061-T651 Aluminum

Specified Min. Specified Min. Allowable Stress Values, MPa for Metal Temperature Not

Specification Tensile Strength, Yield Exceeding, °C

Number Temper MPa Strength, MPa +30 to 40 65 100 125 150

Sheet and Plate

SB-209 T6 welded 165 55 33.1 331 33.1 32.6 31.2
T651 welded 165 55 33.1 331 33.1 32.6 31.2

Drawn Seamless Tube

SB-210 T6 welded 165 55 33.1 331 33.1 32.6 31.2

Bar, Rod, Wire

SB-211 T6 welded 165 55 331 331 33.1 32.6 31.2
T651 welded 165 55 331 331 33.1 32.6 31.2

Extruded Bar, Rod, and Shapes

SB-221 T6 welded 165 55 33.1 33.1 331 32.6 31.2

Seamless Pipe and Seamless Extruded Tube

SB-241/SB-241M T6 welded 165 55 33.1 33.1 33.1 32.6 31.2
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CASE

2437-1

Approval Date: June 23, 2005

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

Case 2437-1

Rules for Diffusion Bonded, Flat Plate, Microchannel
Heat Exchanger

Section VIII, Division 1

Inquiry: In the absence of rules covering diffusion bond-
ing of flat plate heat exchangers in Section VIII, Division 1,
what alternative rules may be used to fabricate diffusion
bonded flat plate, microchannel heat exchangers in com-
pliance with Section VIII, Division 1?

Reply: It is the opinion of the Committee that the follow-
ing alternative rules for diffusion bonding may be used in
fabricating flat plate, microchannel heat exchangers in
compliance with Section VIII, Division 1.

1 SCOPE

The alternative rules in this Code Case cover minimum
requirements for design, fabrication, and inspection of
microchannel heat exchangers manufactured from flat
plates of SA-240 Type 316L stainless steel.

(a) The microchannel flow passages may be farmed in
the flat plates to be bonded together by any of'thée follow-
ing means prior to bonding:

(1) photochemical machining
(2) stamping
(3) electrochemical machining

(b) Bonding processes covered in this Code Case in-

clude ram press and isostatic)pressing.

2 SERVICE RESTRICTIONS

(a) Assembliesas defined in this Code Case shall not be
used for the\containment of substances defined as lethal
by UW-2(a):

(b)*Assemblies as defined in this Code Case shall not be
used-as unfired steam boilers or as vessels subject to di-
reet firing.

3 THICKNESS LIMITATIONS

The range of thickness of pressure containing parts that
may be diffusion bonded under the provisions\of this Cage
shall be limited to that qualified by the bonding'procedufe
under the provisions of para. 5.

4 MAXIMUM ALLOWABLE WORKING
PRESSURE

The MAWP or minimiim thickness of the stacked hept
exchanger plates shall be calculated by the following
equations:

p=st?/ch? m

t = b(CP/S)" ®

= factor from Table 1 based on a /b ratio

maximum design pressure (see UG-21), psi (kPa)

= maximum allowable stress value given in Section [I,
Part D, psi (kPa)

a = maximum length of the microchannels, in. (mm)

b = maximum width of the microchannels, in. (mm)

t = minimum thickness of plate, in. (mm)

5 DIFFUSION BONDING CONTROL

In the absence of diffusion bonding requirements |n
Section IX, the following requirements shall be met:

(a) Proof Testing for Procedures Qualification. A pre|
sure proof test shall be conducted on a finished vessgl
or representative panel. If a representative panel is used,
it shall be constructed using rectangular plates with at
least five channels in each direction. The aspect ratjo
(width/thickness/spacing) of the channels used in a rp-
presentative panel shall be the same as to be used |n
the production bonding. The proof test shall be conduct¢d
in accordance with the requirements of UG-101 using the
bursting test procedures of UG-101(m). In using the fojr-

[l o
Il

2]
[

L) 11 4o 1 I dolas Val | Val H

(L) 114U TALIAIIZFTIS LUVEITU 1T UIIS LUUT LA4dST 4dIT 1I=
tended for service above room temperature. Impact test-
ing of the diffusion bonding process is not required.

lllu}db fUl Ld}l,u‘ldtills t}lC llldAilllulll d}lUVVd‘U}U VWUl }\ll g
pressure, a value of 0.80 shall be used for E, the weld joint
efficiency factor.

standards, laws, regulations or other relevant documents.

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
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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2437-1

(b) Workmanship Samples for Procedure and Perfor-
mance Qualification. One diffusion bonded test block spe-
cimen shall be made in accordance with Figure 1, using
the same plate thickness and material of the same speci-
fication and grade as used in the proof test vessel. These
bonds shall be representative of the manufacturing prac-
tice employed in the fabrication of the proof and of the

ASME BPVC.CC.BPV-2019

(3) bonding temperature (minimum)

(4) bonding hold time (minimum)

(5) atmosphere

(6) equipment (make and model)

(7) filler metal (composition, form, size)

(8) prebonding surface condition (surface finish, pas-

sivation -etching cleaning coating flatness lav waviness)
4 =2 =7 57 TSy 7

plactice to be used for the production vessel. The test
block shall be cross-sectioned into at least three speci-
ens. The welds shall be visually examined and shown
tq be free of cracks, incomplete penetration, and inclu-
sions. At least one specimen from each test block shall
suitably polished on its edge and etched to show
clearly the diffusion bond line. The etched macrosection
shall reveal complete fusion along the bond line and com-
plete freedom from cracks in the bond or base metal. At
lgast two specimens from each test block shall be ma-
clined for reduced section tensile testing and subjected
tq tensile loading to failure and the tensile strength mea-
syred. The test specimen shall exhibit strength at least
eIual to the minimum ultimate tensile strength of the
bjase metal.

(c) Controls and Machine Settings. For procedure and
performance qualifications, all applicable paramters used
il making proof test and workmanship samples shall be
r¢corded. Parameters to be recorded are as follows:

(1) thickness (maximum)

(2) bonding pressure (minimum)

(9) maximum channel aspect ratio (width/depth/
spacing)

(10) postbonding cleaning method

(11) pre or postbonding heat treatment

(12) maximum time between prebond.cleaning and
bonding

(13) width of the diffusion bonded zone, d

All of the above parameters aré considered essential
variables. Any changes to the esSential variables outside
values qualified required requalification. The settings re-
corded above shall be used-inthe fabrication of all vessels
fabricated under the proyisions of this Code Case.

6 HYDROSTATIC TEST

The conipleted heat exchanger shall be subjected to a
hydrostatictest in accordance with UG-99.

This€Code Case shall be recorded on the Manufacturer's
Data‘Report.

Table 1
Values of C

a/b C

1.0 0.4182
1.2 0.4626
1.4 0.4860
1.6 0.4968
1.8 0.4971
2.0 0.4952
>2.0 0.5000
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Figure 1
Bonding Specimen for Tension and Macrosection

|<— As required ——— >

Tension

Macrosection

3 >

Tension

GENERAL NOTE: 1 in. (25 mm) <D < 1Y, in. (32 mm).
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CASE

2439

Approval Date: February 14, 2003

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

Case 2439
Ni-Cr-Co-Mo Alloy (UNS N06617)
Section |

Inquiry: May solution annealed Ni-Cr-Co-Mo alloy (UNS
N06617) wrought plate, rod, bar, forgings, and seamless
tube that meet the requirements of the specifications
listed in Table 1 be used in water wetted service in
welded construction under Section 1?

Reply: 1t is the opinion of the Committee that solution
annealed Ni-Cr-Co-Mo alloy (UNS N06617) as described
in the Inquiry may be used in the construction of welded
pressure vessels under Section I, provided the following
additional requirements are met.

(a) Material shall be solution annealed at a temperature
of 2100-2250°F and quenched in water or rapidly cooled
by other means.

(b) The materials shall conform to the specifications
listed in Table L

(c) The maximum allowable stress values for the mate-
rial shall be those given in Table 2.

(d) For welding, P-No. 43 shall be applied for procedure
qualifications and performance qualifications in_ accor-
dance with Section IX.

(e) Heat treatment after forming or fabrication fis
neither required nor prohibited.
When heat treatment is performed, it shall bein-acco
dance with (a) above. For parameter y [see PG-27.4, Nofe
(6], the y values shall be as follows:

=
¥

1050°F and below y =04
1200°F y =05

This Case number shall be'shown in the documentatiqn
and marking of the material.

CAUTION: Austenitic alloys are subject to stress corrosi¢n
cracking, intergranular attack, pitting, and crevice corrosi¢gn
when used in boilerapplications in aqueous environments. Fqc-
tors that affect the susceptibility of these materials are appli¢d
or residual stfiess;, water chemistry and deposition of solids, and
material condition. Susceptibility to attack is enhanced wh¢n
the material is used in a sensitized condition, or with residual
cold-wark. Concentration of corrosive agents (e.g., chloridgs,
caustic, or reduced sulfur species) can occur under deposits
formed on the surface of these materials, and can result in %
vere under deposit wastage or cracking. For successful ope

tion in water environments, careful attention must be paid fo
continuous control of water chemistry.

standards, laws, regulations or other relevant documents.

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
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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Table 1
Product Specifications
Product Specifications
Forgings SB-564
Plate and sheet SB-168
Rod and bar SB-166
ube Ob-107/
Table 2
Maximum Allowable Stress Values
For Metal
Temperature Not
Exceeding, °F Maximum Allowable Stress, ksi [Note (1)]
100 23.3
200 20.5 23.3 [Note (2)]
300 19.1 23.3 [Note (2)]
400 18.1 23.3 [Note (2)]
500 173 23.3 [Note (2)]
600 16.7 22.5 [Note (2)]
700 16.2 21.9 [Note (2)]
800 15.9 21.5 [Note (2)]
900 15.7 21.1 [Note (2)]
1,000 155 20.9 [Note (2)]
1,100 15.4 20.7 [Note (2)]
1,150 15.4 20.7 [Note (2)]
1,200 15.3 16.9 [Note (2)]
INOTES:

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

2) Due to the relatively low yield strength of this material, these
higher stress values were established at temperatures where
the short time tensile properties govern to permit'the use of
these alloys where slightly greater deformation‘is-acceptable.
The higher stress values exceed 66%;% butdo not exceed
90% of the yield strength at temperature.\Use of these stress-
es may result in dimensional changes.due to permanent
strain. These stress values are not'tecommended for flanges
of gasketed joints or other applications where slight amounts
of distortion can cause leakage or malfunction.
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CASE

2440

Approval Date: February 20, 2004

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

Case 2440
Use of Mn-/,Mo-%,Ni (UNS K12039) Pipe
Section |

Inquiry: Under what conditions may UNS K12039
seamless pipe material, conforming to the chemical and
mechanical properties of SA-302 C but meeting all the
other requirements of SA-335, be used in the manufacture
of Section I boilers?

Reply: It is the opinion of the Committee that UNS
K12039, as described in the Inquiry, may be used for
the manufacture of Section I boilers provided the follow-
ing requirements are met:

(a) The material shall meet the chemical composition
and mechanical property requirements of Table 1 and
Table 2 of this Case and otherwise conform to applicable
requirements in Specification SA-335.

(b) Material shall be supplied in the normalizgd
condition.
(c) The design temperature shall not exceed L000{F
(540°C).
(d) The maximum allowable stress values shall be thoge
listed in Table 3 and Table 3M.
(e) This material shall be treated @syP-No. 3, Group 3.
(f) This Case number shall be(shown on the materipl
certification and marking of thé material and on the Map-
ufacturer's Data Report.

standards, laws, regulations or other relevant documents.

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
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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Table 1
Chemical Requirements

Element

Composition, %

Table 3
Maximum Allowable Stress Values
(Customary Units)

Carbon, max.

For Metal Temperature Not Maximum Allowable Stress

Up to 1 in, (25 mim) incl. in thickness 0.20 Exceeding, °F (ksi)
Over 1 to 2 in. (50 mm), incl. 0.23 ~20 to 100 229
Over 2 in. (50 mm) in thickness 0.25 200 229
Ylanganese 300 22.9
heat analysis 1.15-1.50 400 229
product analysis 1.07-1.62 500 229
Hhosphorous, max. [Note (1)] 0.035 600 229
Yulfur, max. [Note (1)] 0.035 700 2709
Jilicon 800 )
heat analysis 0.15-0.40 850 20.0
product analysis 0.13-0.45 900 13.7
Nolybdenum 950 82
heat analysis 0.45-0.60 1000 4.8
product analysis 0.41-0.64
Nickel
heat analysis 0.40-0.70
product analysis 0.37-0.73
WOTE:
1) Value applies to both heat and product analyses.
Table 2
Mechanical Property Requirements
Tensile strength, ksi (MPa) 80-100 (550-690)
Yield strength, min, ksi (MPa) 50 (345)
Klongation in 2 in., min., % 20
Table 3M
Maximum Allowable Stress Values (Metric
Units)
For Metal Temperature Not Maximum Allowable Stress
Exceeding, °C (MPa)
-30 to 40 158
65 158
425 158
450 143
475 106
500 68.4
525 43.0
550 23.1
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CASE

2445-2

Approval Date: June 25, 2010

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

Case 2445-2

23Cr-25Ni-5.5Mo-N, UNS $32053, Austenitic -Stainless
Steel

Section VIII, Division 1

Inquiry: May 23Cr-25Ni-5.5Mo-N, UNS S32053, austeni-
tic stainless steel sheet, strip, plate, pipe, tube, and bar,
meeting the chemical composition and mechanical prop-
erty requirements shown in Tables 1 and 2, and other-
wise conforming to one of the specifications given in
Table 3, be used in welded construction under the rules
of Section VIII, Division 1?

Reply: It is the opinion of the Committee that the mate-
rial described in the Inquiry may be used in Section VIII,
Division 1 construction, provided the following additional
requirements are met:

(a) The rules in Section VIII, Division 1, Subsection C
that shall apply are those given in Part UHA for austenitic
stainless steels.

(b) For external pressure design, use Fig. NFN-12 |n
Section II, Part D.
(c) The maximum allowable stress values for¢the’matg-
rial shall be those given in Tables 4 and 4M. For weld¢d
pipe and tube products, a joint efficiency factor of 0.85
shall be used.
(d) Maximum design temperature{gfithe material shall
be 662°F (350°C).
(e) Separate welding proceduré and performance qup-
lifications shall be conducted)for the material in accofr-
dance with Section IX.
(f) Heat treatment)after forming or fabrication fis
neither required ngy prohibited.
(9) The matexial\shall be furnished in the solution ap-
nealed condition' at a temperature range from 1967{F
(1080°C) to 2156°F (1180°C) followed by rapid cooling
in air or water.
(h)‘This Case number shall be shown on the documeh-
tatiop’and marking of the material and on the Manufalc-
turer's Data Report.

standards, laws, regulations or other relevant documents.

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
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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Table 1 Table 4
Chemical Requirements Maximum Allowable Stress Values
Element Composition, % For Metal
Carbon, max. 0.030 Temperature Not
Manganese, max. 1.00 Exceeding, °F Allowable Stress Values, Max., ksi
Phosphorus, max. 0.030 100 26.5 26.5
ulIruar, mdx. U.U1U ZUU £ £40.5 [NOte (1]]
Bilicon, max. 1.00 300 219 25.1 [Note (1)]
Chromium 22.00-24.00 400 20.8 239 [Note (1)]
Nickel 24.00-26.00 500 19.3 23.0 [Note (1]
olybdenum 5.00-6.00 600 18.5 22.3 [Note\(1)]
Nitrogen 0.17-0.22 650 18.2 22.0 [Note (1)]
ron Balance 700 179 21.8 [Note\ (1)], [Note
)]
GENERAL NOTE: The revised criterion of.3.5/on tensile strength
was used in establishing these values.
Table 2 NOTES:
Mechanical property Requirements (Room (1) Due to the relatively low yield strength of this material, these
Temperature) higher stress values were{gstablished at temperatures where

Tensile strength, min. (ksi) 93 [640 MPa]
Yield strength, 0.2% offset, min. (ksi) 43 [295 MPa]

the short-time tensile¢groperties govern to permit the use of
these alloys where slightly greater deformation is acceptable.
These higher stréss values exceed 66%;%, but do not exceed
90% of the yield strength at temperature. Use of these stresses
may result iridimensional changes due to permanent strain.
These stress-values are not recommended for the flanges of gas-
keted-jeints or other applications where slight amounts of dis-
tortioh/can cause leakage or malfunction.

(2) .These values are provided for interpolation purposes only. The
maximum use temperature is 662°F.

Elongation in 2 in., or 4D, min. (%) 40
Table 3
Product Specifications
Bars and shapes SA-479
Bolting materials SA-193
Flanges, fittings, and valves SA-182
Nuts for bolts SA-194
Piping fittings SA-403
Seamless and welded pipes SA-312
Sheet, strip, and plate SA-240
Welded tubes SA-249
Welded pipes SA-358
Welded pipes SA-409
Welded pipes SA=813
Welded pipes SA-814
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2445-2

Table 4M
Maximum Allowable Stress Values
For Metal
Temperature
Not Exceeding,
°C Allowable Stress Values, Max., MPa

4U 165 165
65 177 183 [Note (1)]
100 164 182 [Note (1)]
150 151 173 [Note (1)]
200 141 165 [Note (1)]
250 134 160 [Note (1)]
300 129 155 [Note (1)]
325 127 153 [Note (1)]
350 125 152 [Note (1)], [Note

(2)]

GENERAL NOTE: The revised criterion of 3.5 on tensile strength
was used in establishing these values.

NOTES:

(1) Due to the relatively low yield strength of this material, these
higher stress values were established at temperatures where
the short-time tensile properties govern to permit the use of
these alloys where slightly greater deformation is acceptable.
These higher stress values exceed 66%;%, but do not exceed
90% of the yield strength at temperature. Use of these stresses
may result in dimensional changes due to permanent strain.
These stress values are not recommended for the flanges of gas-
keted joints or other applications where slight amounts of dis-
tortion can cause leakage or malfunction.

(2) These values are provided for interpolation purposes only. The
maximum use temperature is 350°C.
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CASE

2446

Approval Date: November 29, 2004

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

Case 2446

Pilot-Operated Pressure Relief Valves for PG-67.2.6
Applications

Section |

Inquiry: Under what conditions may a pilot-operated
pressure relief valve be used to satisfy the requirements
of PG-67.2.67

Reply: 1t is the opinion of the Committee that a
pilot-operated pressure relief may valve be used to satisfy
the requirements of PG-67.2.6, provided all of the follow-
ing conditions are met:

(a) all requirements of PG-67 through PG-73 inclusive,
as applicable for economizer overpressure protection.

(b) the pilot-operated pressure relief valve must be
self-actuated and the main valve will open automatically
at not over the set pressure and will discharge its full
rated capacity if some essential part of the pilot should
fail.

(c) the pilot-operated pressure relief valve shall be ca-
pacity certified for steam service per PG-69.

(d) the pilot-operated pressure relief valve shall be ca-
pacity certified for water service to the test requirements
of PG-69 with the following exceptions:

(1) set pressure and blowdown adjustment tests
shall be performed using steam in accerdance with
PG-69.1.1 but the flow capacity certification tests shall
be conducted on water at a temperdture between 40°F
and 125°F (4°C and 52°C);

(2) if the slope method of PG-69.2.2 is used, the in-
stantaneous slope of each test point shall be calculated
and averaged, where slope is defined as the measured ca-
pacity divided by the square root of the difference be-
tween the flow rating pressure and the valve discharge
pressure. If anyf.the experimentally determined slopes
fall outside of'a'range of 5% of the average slope, the un-
acceptable valves shall be replaced by two valves of the
same sizesand set pressure. Following the test of these
valves{a new average slope shall be determined, exclud-
ing'the replaced valve test results. If any individual slope
is-iow outside of the +5% range, then the tests shall be

the average slope multiplied by the square root of the-dif-
ference between the flow rating pressure and the*valye
discharge pressure;

(3) if the coefficient of discharge method-of PG-69.23
is used, the theoretical flow rate for watek shall be calchi-
lated as:

(-a) for 45 deg seat
(U.S. Customary Units)

Wy = 2,4077D1(0.707),/(P - Pjw

(SI Units)
W= 5.092nDL(0.707) /(P = F)w

(-b) for flat seat
(US. Customary Units)
W = 2,407A,/(P - F)w
(SI Units)
Wr = 5.0924,/(P - Fy)w

where

nozzle throat area, in.? (mm?)

seat diameter, in. (mm)

lift at pressure, P, in. (mm)

= (1.03 x set pressure + 14.7), psia or
(set pressure + 2 + 14.7), psia, whichever is greatgr
P = (1.03 x set pressure + 0.101), MPa, or
(set pressure + 0.015 + 0.101), MPa, whichever [is
greater

P, = pressure at discharge of the valve, psia (MPa)

o ~T >
I I

w = specific weight of water at inlet conditions, Ib/ft>
(kg/m?)
Wt = theoretical flow, Ib/hr (kg/hr)

To convert Ib/hr of water to gal/min of water myl-

HA | <l el de pa i) 111 £ 41 ACNAL
LUILIUTTCTU UIISAatlsSIdliul y dllu SlidI UT L4UST 1UT LT ASIVIL
designated organization to refuse certification of the par-
ticular valve design. The certified capacity shall be 90% of

PICTRG B, | e i 11 /] 1 1 T L /1 f
LllJl_y LIIT LddelLy 11T IU/ IT1 Uy /500. I'U CLUIIVTI U 1\5/ 11
water to liter/min of water multiply the capacity in li-
ter/min by Yo.

standards, laws, regulations or other relevant documents.

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
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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(e) for overpressure conditions where the fluid is (g) the pilot sensing line shall be adequately protected
water, the discharge capacity of the pilot valve(s) shall from freezing;
be sufficient to prevent the pressure from rising more (h) this Case number shall be on a plate permanently
than the requirements of PG-67.2; attached to the valve.

(f) the nameplate shall be marked in accordance with

PG-110. The set pressure shall be based on steam tests.
In addition to the steam capacity in lb/hr (kg/hr), the

n

hmeplate shall be marked with water capacity in gal/

nfin (L/min) at 70°F (20°C);

2 (2446)



https://asmenormdoc.com/api2/?name=ASME BPVC.CC.BPV.IV 2019.pdf

ASME BPVC.CC.BPV-2019

CASE

2450

Approval Date: May 4, 2004

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

Case 2450
Use of UNS S38815 Stainless Steel to 800°F (427°C)
Section VIII, Division 1

Inquiry: Under what conditions is it permissible in
welded construction conforming to the rules of Section
VIII, Division 1, to use UNS S38815 wrought austenitic
stainless steel conforming to the composition require-
ments of Table 1 and the mechanical property require-
ments of Table 2, and otherwise conforming to the
requirements of SA-213, SA-240, SA-249, SA-312,
SA-403, and SA-479 as applicable?

Reply: 1t is the opinion of the Committee that S38815
materials described may be used in Section VIII, Division
1 construction, provided the following requirements are
met:

(a) The rules in Section VIII, Division 1, Part UHA, for
austenitic stainless steel shall apply, except the exemp-
tions of UHA-51(d) do not apply.

(b) The design temperature shall not exceed 800{F
(427°C).
(c) The maximum allowable design stress values shgll
be those listed in Tables 3 and 3M. For welded pipe and
tube joints, a joint efficiency factor of 0.85 shall be usef.
(d) For external pressure design, us€)Fig. HA-2 of Selc-
tion II, Part D.
(e) Separate welding procedure and performance qup-
lifications shall be performed in_accordance with Sectian
IX.
(f) This Case numbersshall be included in the materill
identification and on4he*Manufacturer's Data Report.

NONMANDATORY APPENDIX

Thé.use of filler metal that will deposit metal within the
composition limits of the base metal is recommendgd
when maximum corrosion resistance is needed.

standards, laws, regulations or other relevant documents.

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
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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Table 1 Table 3M
Chemical Requirements Maximum Allowable Stress Values
Element Composition, % For Metal

Carbon, max. 0.04 Temperature

Manganese, max. 2.00 Not Exceeding,

Phosphorus, max. 0.040 °C Allowable Stress Values, Max., MPa [Note (1)]

ulruar, mdx. U.UZU 4U 159 15%

Silicon 55-6.5 65 153 154 [Note (2)]

Chromium 13.0-15.0 100 141 154 [Note (2)]

Nickel 15.0-17.0 150 127 153 [Note (2]

Molybdenum 0.75-1.50 200 118 148 [Note_(2)]

Copper 0.75-1.50 250 113 145 [Notey(2)]

Aluminum, max. 0.30 300 110 143 [Note (2)]
325 110 143 [Note (2)]
350 110 142 [Note (2)]
375 110 142 [Note (2)]
400 110 142 [Note (2)]
425 110 142 [Note (2)]

. Table 2 . 450 [Note (3)] 110 142 [Note (2)]
Mechanical Property Requirements

NOTES:

¥

[ensile strength, min.
Field strength, 0.2% offset, min.

78.0 ksi (540 MPa)
37.0 ksi (255 MPa)

longation in 2-in. gage, min., % 30
Table 3
Maximum Allowable Stress Values
For Metal
Temperature
Not Exceeding,
°F Allowable Stress Values, Max., ksi [Note (1)}
100 22.3 22.3
b00 20.7 223 [Noté [2)]
B0O 185 22.2 [Noté (2)]
100 17.0 215 [Note (2)]
500 16.2 21.0 [Note (2)]
500 16.0 20.7 [Note (2)]
550 16.0 206 [Note (2)]
700 16.0 206 [Note (2)]
V50 16.0 20.6 [Note (2)]
00 16.0 20.6 [Note (2)]
NOTES:

1) The revised criteria,0£3.5 on tensile strength was used in es-
tablishing theseyvalues.

2) Due to the gelatively low yield strength of this material, these
higher stress-values were established at temperatures where
the shopt*time tensile properties govern to permit the use of
these alloys where slightly greater deformation is acceptable.
These higher stress values exceed 66%;%, but do not exceed
90% of the yield strength at temperature. Use of these stress-

(1) The revised criteria of'3,5 on tensile strength was used in es-
tablishing these yalues.

(2) Due to the relatively low yield strength of this material, these
higher stress vdlues were established at temperatures where
the short-tilme tensile properties govern to permit the use of
these alloys where slightly greater deformation is acceptable.
Thése higher stress values exceed 66%;%, but do not exceed
90% of the yield strength at temperature. Use of these stress-
es may result in dimensional changes due to permanent
strain. These stress values are not recommended for the
flanges of gasketed joints or other applications where slight
amounts of distortion can cause leakage or malfunction.

(3) The value at 450°C is for interpolation only. The maximum
use temperature is 427°C (800°F).

CS IIIdy leu}L ill L‘lilllCllbiUlld} L}ldllscb dut LU PCTIHIdIIcIIe
strain. These stress values are not recommended for the
flanges of gasketed joints or other applications where slight
amounts of distortion can cause leakage or malfunction.
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Approval Date: August 4, 2006

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

2451-1

Case 2451-1

Steel Plates Produced by Thermomechanical Control
Process (TMCP)

Section VIII, Division 3

Inquiry: Is it permissible to use steel plates produced by
the thermomechanical control process (TMCP) with
chemical analysis shown in Table 1, the mechanical prop-
erties shown in Table 2, and otherwise conforming to
SA-841, in construction of welded pressure vessels con-
forming to the rules of Section VIII, Division 3?

Reply: 1t is the opinion of the Committee that steel
plates produced by TMCP with chemical analysis shown
in Table 1, the mechanical properties shown in Table 2,
and otherwise conforming to SA-841, may be used in
the construction of welded pressure vessels conforming
to the rules of Section VIII, Division 3, provided the fol-
lowing additional requirements are met:

(a) The thickness of the material designated as Class 6
shall not exceed 1.25 in. (32 mm). The thickness of the
material designated as Class 7 shall not exceed 1 in;
(25 mm).

(b) The yield strength values, S, shall be those_shown
in Table 3.

(c) For external pressure design, the requirements
Section VIII, Division 3, KD-222 shall apply.

(d) Transverse Charpy V-notch impact tests‘are r
quired and shall meet the requirements of Tab
KM-234.2(a).

(e) Except for cutting and welding, heating of the mat
rial above 1200°F (650°C) during/fabrication is n
permitted.

(f) For the purpose of postweld heat treatment ay
radiography, the material shall be considered as P-No.
If postweld heat treatmentiis performed, the maximu
postweld heat treatmrenit temperature shall not excee
1200°F (650°C).

(g) Separate weldihg procedures and performance qu|
lifications shallbe conducted in accordance with Sectid
IX.

(h) Welding by electroslag or electrogas process is n
permitted.

(i) Materials certification shall be in accordance wit

KM-101 of Section VIII, Division 3.

(j) This Case number shall be marked on the materi
shown and documented on the material test report, ay
shown on the Manufacturer's Data Report.

Dt

al,

standards, laws, regulations or other relevant documents.

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
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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Table 1
Chemical Composition

Element

Composition, Classes 6 and 7

Carbon, max.

0.10 [Note (1)]

Manganese 1.10-1.70 [Note (1)]
Phosphorus, max. 0.020

TifoT, Tax: 0-008

bilicon 0.10-0.45

Copper, max. 0.40

ickel 0.85 max.
Chromium, max. 0.30
Molybdenum, max. 0.50

Columbium, max.
Vanadium, max.

[itanium [Note (2)],[Note (3)]

Boron 0.0007 max.

Aluminum, min. 0.020 total or 0.015 acid soluble
[Note (3)]

0.10 [Note (2)]
0.09 [Note (2)]

NOTES:

1) For each reduction of 0.01 percentage point below the speci-
fied maximum for carbon, an increase of 0.06 percentage
points above the specified maximum for manganese is per-
mitted, up to a maximum of 1.85%.

2) The sum of columbium, vanadium, and titanium contents
shall not exceed 0.15% by heat analysis.

3) By agreement, the steel may be produced with titanium, in
which case the minimum aluminum content shall not apply.
When this option is exercised, the titanium content, by heat
analysis, shall be 0.006% to 0.03%, and the actual titanium
content shall be reported on the test report.

Table 2
Tensile Requirements

Class 6 Class 7
Yield strength, min., ksi (MPa) 70 (485) 75 (515)
Tensile strength, ksi (MPa) 82-102 (565-705) 86-106 (590-730)
Elongation in 2 in. (50 mm), min., % [Note (1)] 20 19
Elongation in 8 in. (200.mm), min., % [Note (1)] 16 15
NOTE:

(1) See Specification SA-20/SA-20M for elongation requirement adjustment.

Table 3
Values of Yield Strength

Specification, Grade,

Yield Strength, ksi (MPa), for Metal Temperature Not Exceeding, °F (°C)

Class, Thickness 100 °F (38°C) 150°F (65°C)

Class 6

t <1%in. (32 mm) 70 (483) 65 (448)
Class 7

t < 1in. (25 mm) 75 (517) 70 (483)
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CASE

2458-3

Approval Date: January 22, 2007

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

Case 2458-3

Austenitic Fe-27Ni-22Cr-7Mo-Mn-Cu-N Alloy (UNS
$31277)

Section I; Section VIII, Division 1

Inquiry: May annealed austenitic Fe-27Ni-22Cr-7Mo-
Mn-Cu-N Alloy (UNS S31277) wrought sheet, strip, plate,
rod and bar, flanges and fittings, and seamless and welded
pipe and tubing with chemical analysis shown in Table 1
and minimum mechanical properties shown in Table 2
and otherwise conforming to one of the specifications
shown in Table 3, be used in welded construction under
the rules of Section I for water wetted and steam service?

Reply: 1t is the opinion of the Committee that material
described in the inquiry may be used in Section I con-
struction at a design temperature of 800°F (427°C) or
less, provided the following additional requirements are
met:

(a) The maximum allowable stress values for material
shall be those given in Tables 4 and 4M. The maximum de-
sign temperature shall be 800°F (427°C). For welded pipe
and tube products, a joint efficiency factor of 0.85 shall'be
used.

(b) The material shall be considered as P-No.45.

(c) Heat treatment during or after fabrication is neither
required nor prohibited.
(d) For external pressure design, use Figures(1l'and 1M
and Tables 5 and 5M.
(e) This Case number shall be shown on the documeh-
tation and marking of the material add recorded in tlhe
Manufacturer's Data Report.

CAUTION: Austenitic alloys are subject to stress corrosi¢n
cracking, intergranular attack,pitting, and crevice corrosi¢gn
when used in boiler applications.in aqueous environments. Fdc-
tors that affect the susceptibility of these materials are appli¢d
or residual stress, water/chemistry and deposition of solids, and
material condition. Susceptibility to attack is enhanced whé¢n
the material is used\in“a sensitized condition, or with residual
cold work. Concentration of corrosive agents (e.g., chloridgs,
caustic, or reéduced 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-
tionin‘water environments, careful attention must be paid fo
continuous control of water chemistry.

standards, laws, regulations or other relevant documents.

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
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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Table 1 Table 4
Chemical Composition Maximum Allowable Stress Values
Element Composition, % For Metal
Carbon, max. 0.020 Temperature Not
Manganese, max. 3.00 Exceeding, °F Allowable Stress Values, Max., ksi
Phosphorus, max. 0.030 100 32.0 32.0
UITUr, Tidax. U.U1U 15U 54.U 34.U
Yilicon, max. 0.50 200 32.0 32.0
Nickel 26.0-28.0 250 30.4 315 [Note (1)]
hromium 20.5-23.0 300 28.8 30.7 [Note (1)]
flolybdenum 6.5-8.0 350 27.5 30.0 [Note\(1)]
opper 0.50-1.50 400 26.5 29.4 [Note (1)]
INitrogen 0.30-0.40 450 259 28.4 [Note (1)]
Iron [Note (1)] Balance 500 25.5 28.4 [Note (1)]
550 25.4 27.9 [Note (1)]
INOTE: 600 25.4 275 [Note (1)]
1) This element shall be determined arithmetically by difference. 650 25.4 271 [Note (1)]
700 253 2638 [Note (1)]
750 25.1 26.5 [Note (1)]
800 24.9 26.3 [Note (1)]

Table 2
Mechanical Property Requirements (ALl
Product Forms)

ensile strength, min.
Yield strength, 0.2% offset, min.

112 ksi (770 MPa)
52 ksi (360 MPa)

Klongation in 2 in. or 4D, min. 40%
Table 3
Product Specifications
langes and fittings SA-182
late, sheet, and strip SA-240
od and bar SA-479
eamless and welded pipe SA-312
eamless tubing SA-213
elded tubing SA-249

GENERAL NOTE: The reviSed criteria of 3.5 on tensile strength
was used in establishing-these values.

NOTE:

(1) Due to the rélatively low yield strength of this material, these
higher stress values were established at temperatures where
the short-time tensile properties govern to permit the use of
thesealloys where slightly greater deformation is acceptable.
These higher stress values exceed 66%;%, but do not exceed
90% of the yield strength at temperature. Use of these stress-
es may result in dimensional changes due to permanent
strain. These stress values are not recommended for the
flanges of gasketed joints or other applications where slight
amounts of distortion can cause leakage or malfunction.
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Table 4M
Maximum Allowable Stress Values
For Metal
Temperature
Not Exceeding,
°C Allowable Stress Values, Max., MPa
4U yAAY U
65 220 220
100 218 220 [Note (1)]
150 198 212 [Note (1)]
200 184 203 [Note (1)]
250 177 197 [Note (1)]
300 175 191 [Note (1)]
325 175 189 [Note (1)]
350 175 186 [Note (1)]
375 175 185 [Note (1)]
400 173 183 [Note (1)]
425 172 181 [Note (1)]
450 172 182 [Note (1)], [Note
()]

GENERAL NOTE: The revised criteria of 3.5 on tensile strength

was used in establishing these values.

NOTES:

(1) Due to the relatively low yield strength of this material, these
higher stress values were established at temperatures where
the short-time tensile properties govern to permit the use of
these alloys where slightly greater deformation is acceptable.
These higher stress values exceed 66%;%, but do not exceed
90% of the yield strength at temperature. Use of these stress-
es may result in dimensional changes due to permanent
strain. These stress values are not recommended for the
flanges of gasketed joints or other applications where slight
amounts of distortion can cause leakage or malfunction:

(2) The maximum use temperature is 427°C, the value listed at
450°C is provided for interpolation purposes only:

3 (2458-3)
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Figure 1
Chart for Determining Shell Thickness of Components under External Pressure When Constructed of
Alloy UNS S31277
100
Up to~100°F
L — < ~200°F
— - £ 400°F
— T | Lz S 600°F
_ =1 800°F
2]
" E-278x 100 | | | /= |
5 10 E=27.1%x10°T—=
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©
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Figure 1M
Chart for Determining Shell Thickness of Components under External Pressure When Constructed of
Alloy UNS S31277

1000
Up to 38°C
L] < 95°C
o B =y 205°C
S F// W:‘EN?C
S 00 == 425°C
9
o
& E =191.7 X 103 ——
E = 186.8 X 103 —I=
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E =174.4 X 103 ——]
E = 166.8 X 103
10
0.00001 0.0001 0.001 0.01 0.1

Factor A
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Table 5
Tabular Values for UNS S31277
Temp., °F A B, Kksi Temp., °F A B, Kksi
Up to 100 1.00 -05 0.139 400 8.90 -03 18.0
7.21 1.0 2.10 =02 19.8
1.37 -03 19.0 1.00 -01 19.8
4.UU <U.U ouUU 1.UU =U>S U.1Z20
5.00 22.0 7.92 1.0
1.10 -02 24.0 9.50 -04 12.0
2.40 26.0 2.00 -03 14.0
1.00 -01 26.0 450 16.0
200 1.00 -05 0.136 1.20 -02 18.0
7.38 1.0 2.10 19.0
1.22 -03 16.6 1.00 -01 19.0
2.10 18.0 800 1.00 -05 0.121
4.70 20.0 8.27 1.0
2.10 -02 24.1 9.27 -04 11.3
1.00 -01 24.1 1.70 -03 13.0
400 1.00 -05 0.131 3.50 15.0
7.63 1.0 8.50 17.0
9.92 -04 13.0 2.00 -02 18.7
2.20 -03 15.0 1.00 -01 18.7
5.50 17.0
Table 5M
Tabular Values for UNS S31277
Temp., Temp.,
°C A B, MPa °C A B, MPa
Up to 38 1.00 -05 0.958 205 8.90 -03 124.1s
1.04 -04 10.0 2.10 -02 1365
1.37 -03 131.0 1.00 -01 136.5
2.00 137.9 315 1.00 -05 0.869
5.00 151.7 1.15 -04 10.0
1.10 -02 165.5 9.50 82.7
2.40 179.3 2.00%03 96.5
1.00 -01 179.3 4.50 110.3
95  1.00 -05 0.938 1:20 -02 1241
1.07 -04 10.0 2.10 131.0
1.22 -03 114.5 1.00 -01 131.0
2.10 124.1 425 1.00 -05 0.834
4.70 137.9 1.20 -04 10.0
2.10 -02 166.2 9.27 77.6
1.00 -01 166.2 1.70 -03 89.6
205 1.00 -05 0.903 3.50 103.4
1.11 -04 10.0 8.50 117.2
9.92 89.6 2.00 -02 128.9
2.20n-03 103.4 1.00 -01 128.9
5.50 117.2
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CASE

2461-2

Approval Date: September 12, 2017

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

Case 2461-2

Use of Chromium-Silicon Alloy Steel Wire for Pressure
Vessel Winding

Section VIII, Division 3

Inquiry: May a flat hardened and tempered chromium-
silicon alloy steel wire be used for winding of Section VIII,
Division 3 pressure vessels constructed to the require-
ments of KD-9 and KF-9?

Reply: It is the opinion of the Committee that flat har-
dened and tempered chromium-silicon alloy steel wire
may be used for winding of Section VIII, Division 3 pres-
sure vessels, provided the wire conforms to SA-905 with
the following exceptions:

(a) Materials and Manufacture

(1) The steel may be made by any commercially ac-
cepted steel making process. The steel shall be continu-
ously cast.

(2) The finished wire shall be free from detrimental
pipe and undue segregation.

(b) Chemical Analysis

(1) The steel shall conform to the requirements for
chemical composition specified in Tables1.

(2) Heat Analysis. Each heat of steel shall be analyzed
by the manufacturer to determine-the percentage of ele-
ments prescribed in Table t~This analysis shall be made
from a test specimen preferably taken during the pouring
of the heat. When requested, this shall be reported to the
purchaser and shall(conform to the requirements of Table
1.

(3) ProductAnalysis. An analysis may be made by the
purchasenfrom finished wire representing each heat of
steel. The.average of all the separate determinations
made shall be within the limits specified in the analysis
column. Individual determinations may vary to the extent
shown in the product analysis tolerance column, except

(4) For reference purposes, A751, Test Metheds,
Practices, and Terminology, shall be used.
(c) Metallurgical Requirements
(1) Decarburization
(-a) Transverse sections of the ‘wire proper|y
mounted, polished, and etched shall siow no complete]y
decarburized (carbon-free) areas when examined usifg
100x magnification. Partial decarburization shall not ek-
ceed a depth of 0.001 in. (0.025.nm).
(-b) Number of Tests. One test specimen shall e
taken for each of five coils, or fraction thereof, in a lot.
(-c) Location 6f Tests. Test specimens may be th-
ken from either erd’of the coil.
(2) InclusiefContent
(-a) The-inclusion content of the wire rod in the
worst case shall not exceed the limits shown in Table(2
as described in Test Method E45, Plate I-r, Method D, ef-
ceptthat alternate methodologies are acceptable upgn
agree€ment between the purchaser and supplier, provided
minimum requirements are not lower than those of Tefst
Method E45, Method D.
(-b) If any coil exceeds the limits in Table 2, gll
coils in the lot will be inspected. Each coil that fails fo
meet the requirements will be rejected.
(-c) Number of Tests. One test specimen shall be
taken for each group of 10 coils, or fraction thereof, |n
the lot.
(-d) Location of Tests. Test specimens may be th-
ken from either end of the coil.
(-e) Test Method. Examination shall be made in alc-
cordance with Test Method E45.
(d) Final heat treatment shall consist of austenitizinlg,
quenching, and tempering to achieve the required mp-
chanical properties.
(e) Mechanical properties shall meet the properti¢s
given in Table 3.
(f) The nondestructive examination according to Sup-
plementary Requirement S1 of SA-905 is mandatory.
(g) Yield strength values provided in Tables 4 and 4M
shall be used for design.
(h) The design temperature shall not exceed 300{F

t}ldt SCTVCTI1 Cl} dCtCl lllillatiullb Uf d bills}c C}Clllcllt ill dll_y
one heat shall not vary both above and below the speci-
fied range.

V- Wl aYeYah Willsal) uj H H 4y 4l el 1 43
1JU LUJ. THT ucalsutﬂ S—Catutrorea—thnat stressTreraxaton

might occur at design conditions permitted by this Code
Case.

standards, laws, regulations or other relevant documents.

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
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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(i) This Case number shall be shown on the marking
and certification of the material and on the Manufac-

turer's Data Report.

Table 1
Chemical Requirements

Product Analysis

Element He , Jo S 70
Carbon 0.51-0.59 +0.02
Manganese 0.50-0.80 +0.03
Phosphorus 0.025 max. +0.005
Sulfur 0.025 max. +0.005
Silicon 1.20-1.60 +0.05
Chromium 0.60-0.80 +0.03
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Table 2
Maximum Inclusion Content

Inclusion Type

Zone A B C D
[Note (1)] Thin Heavy Thin Heavy Thin Heavy Thin Heavy
Surface 1 1 1 % 1 1 1 %
Core 2 1Y%, 2 1 2 1Y, 2 1
NOTE:

(1) The surface zone is from the wire surface to ; radius deep. The core is the balance.

Table 3
Tensile Requirements

Tensile Strength min., ksi Yield Strength min., ksi
Thickness, in. (mm) (MPa) (MPa) Elongation min., %

0.04-0.06 (1.0-1.5) 297 (2 050) 261 (1.800) 4.0

Table 4
Design Data for Yield Strength

Yield Strength, ksi for Metal Temperature Not Exceeding
Thickness, in. 100°F 200°F 300°F
0.04-0.06 261 254 230

Table 4M
Design Data for Yield Strength

Yield Strength, MPa for Metal Temperature Not Exceeding

Thickness, mm 40°C 65°C 100°C 125°C 150°C
1.0-1.5 1800 1800 1740 1670 1580
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CASE

2463-1

Approval Date: September 8, 2010

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

Case 2463-1

Welding of Tubes to Tubesheets by Deformation
Resistance Welding (DRW) Process

Section VIII, Division 1

Inquiry: Deformation Resistance Welding (DRW) is a
resistance welding process in which coalescence of mat-
ing components is accomplished by heating them to-
gether in a resistance weld machine and facilitating
their relative movement at the weld interface, while de-
forming them. The resulting joint is primarily a solid-state
weld while some melting and solidification of the mating
parts may also occur. May the DRW process be used to
weld tubes to tubesheets for Section VIII, Division 1 con-
struction if impact testing of the tube-to-tubesheet joint is
not required?

Reply:

(a) It is the opinion of the Committee that it is permis-
sible to use the DRW process to weld tubes to tubesheets
for Section VIII, Division 1 construction, if impact testing
of the tube-to-tubesheet joint is not required, provided
the following requirements are met.

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

1 TEST AND EXAMINATIONS
1.1 WELD SAMPLE

A demonstration qualification mockup assembly, con-
sisting of ten mockup welds, shall be prepared and exam-
ined in accordance with/Section IX, QW-193.1.

1.2 WELDING

Welding Procedure Specifications (WPSs) and Proce-
dure Qualification Records (PQRs) shall address the re-
quirendents specified in 2.1. The requirements of Section
IX; QW-288, as well as the additional requirements speci-
fied in 2.1 shall apply. The original Welder/Welding Op-

1.3 SHEAR LOAD TEST

The tensile strength of the weld shall be at ledst equil
to the tube strength as verified by shear loadtesting tep-
sile test specimens in accordance with para=A-3, Shegr
Load Test, of Section VIII, Division 1, Appendix A.

2 WELD SAMPLE
2.1 ESSENTIAL VARIABLES

In addition to the applicable requirements in Section IX,
QW-288, the following essential variables shall apply for
the WPS and PQR:

(a) a change’in the method of preparing the base metal
prior to welding (e.g., changing from mechanical cleaning
to chemical or to abrasive cleaning or vice versa)

(b)achange in the specified tube fold diameter by mote
than'0.25¢ from the nominal value, when tubes are pr-
folded prior to welding (see Figure 1)

(c) a change of more than 15% in the extension of the
tube above the surface of the tubesheet when tubes afe
not prefolded prior to welding (see Figure 1)

(d) a change in the tubesheet counterbore diameter by
more than 3% (see Figure 1)

(e) a change in the tubesheet counterbore depth by
more than 5% (see Figure 1)

(f) an increase in tubesheet thickness by more than
20%

(g) change from one RWMA (Resistance Welding Mah-
ufacturer's Association) class electrode material o
another

(h) a change of more than 5% in the electrode pressurje,
weld current, or the weld time from those qualified

(i) a change of more than 5% in the pulse width from
that qualified

(j) any change in the number of weld pulses from that
qualified

(k) a change in cool time between pulses by more than
5%

4= D L ral 1. 6e b 1 111 £ P
CldiUul I'CITUTIAIILT QUdHUTILAUUILS Sllidll DT pPTlrlulliicu 111
accordance with QW-303.5, with the renewal being per-
formed per 2.2.

Fahl Ph R Aol ad £ 1 | 1

(1) 4UUltivll Ul ucictiull Ul upsSIiuvptc Ul UUWIISIUpT LUl =
rent control or a change of more than 10% in the slope
current time or amplitude

standards, laws, regulations or other relevant documents.

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
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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Tubesheet counterbore
—> diameter <
Tube fold

diameter

A

Counterbore depth \ :

Figure 1

Typical Tube-toTubesheet Configurations Prior to Welding

\
NN A
\

counterbore | :
j diamleter ‘
|
| I

dDNeter Counterbore depth

—>|  Tubésheet
counterbore
diameter

| 5{%?

(a) DRW Welding on Front Side of Tubesheet (b) DRW Welding on Rear Side of Tubesheet
With or Without Tubesheet Counterbore With or Without Counterbore

Tube extension above tubesheet

T h
ubesheet Counterbore depth

0

§\

A 4 i /

(c) DRW Welding on Front Side of Tubesheet
With or Without Tubesheet Counterbore

GENERAL NOTE: These figures show the configuration prior to welding.
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2.2 RENEWAL OF WELDING OPERATOR
PERFORMANCE QUALIFICATIONS

Only the mockup weld per the tests in para. 1 is re-
quired to renew a welding operator's performance quali-
fication per the requirements of Section IX, QW-322.1.

CASE (continued)

2463-1

(c) The test is acceptable provided the tube is not ex-
pelled from the test assembly.

3.3 METALLOGRAPHIC TEST

The metallographic tests shall be performed as follows

on-test counons-containing at least one tube:
r (=]

3 PRODUCTION TEST MONITORING
3.1 GENERAL

Production test monitoring is required to ensure the
quality and repeatibility of the DRW process. If there is
a change in the WPS, welding machine, or operator, a
new production test shall be performed.

(a) Either one push-out test or one metallographic test
shall be performed at the beginning and end of each shift.

(b) Production welds made during a shift shall be con-
sidered acceptable if the tests at the beginning and end of
the shift pass.

3.2 PUSH-OUT TEST

The push-out tests shall be performed as follows on
test coupons containing at least one tube:

(a) Cut the tube flush with the surface of the coupon op-
posite the weld.

(b) Apply a uniform load to the cut surface of the tube
using suitable equipment and any required jigs and fix-
tures to hold the test coupon. The load shall be at least
1.5 times the strength of the tube (specified minimum
tensile strength divided by the nominal cross-sectighal
area of the tube).

(a) Make a cut on the tube-to-tubesheet coupon,along
the length of the tube at its centerline.

(b) Grind or polish one of the two sections tq reveal two
weld interfaces approximately 180 deg apart.

(c) Etch the weld section with a suitable etchant to re-
veal the bond length.

(d) Visually examine the test coupon at a minimum pf
10 x magnification to verify there is complete bonding
for a distance at least equal t6 the minimum requirgd
bond length.

3.4 REJECTION CRITERIA AND CORRECTIVE
ACTION

(a) If theé\production test fails at the beginning of a shift,
a new’ production test shall be performed. Productign
welding shall not commence until a successful productign
tést is achieved.

(b) If the production test fails at the end of a shift, 3ll
the welds made during the shift shall be rejected. All rp-
jected tube welds shall be repaired using an arc welding
procedure qualified in accordance with Section IX.
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CASE

Approval Date: September 30, 2018

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

Case 2468-2

Use of Nickel-Chromium-Molybdenum-Columbium
Alloy UNS N06625 for Class 2

Section VIII, Division 2

Inquiry: Under what conditions may UNS N06625
SB-443, Grade 1 (annealed) plate, sheet, and strip,
SB-444 Grade 1 (annealed) pipe and tube, SB-446 Grade
1 (annealed) rod and bar, and SB-564 be used in Section
VIII, Division 2, Class 2?

Reply: It is the opinion of the Committee that HN
N06625 SB-443 Grade 1 (annealed) plate, sheet, and'stri
SB-444 Grade 1 (annealed) pipe and tube, SB-446 Grade
(annealed) rod and bar, and SB-564 may_be used f
welded construction in Section VIII, Division 2, Class
provided the following additional requiréments are mg

(a) The allowable stress values, S{shall be those listq

in Tables 1 and 1M. The maximtim‘use temperature i

800°F (427°C).

(b) For external pressure design, the requirements
Fig. NFN-17 of Section L;;Part D shall apply.

(c) This Case numbeér, shall be shown on the Manufa|
turer's Data Report.

2468-2

standards, laws, regulations or other relevant documents.

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
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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Table 1
Allowable Stress Values, S

For Metal
Temperatures Not

Allowable Stress
Values for SB-443
Gr. 1 Annealed

Allo

SB-444 Gr. 1 Annealed

Allowable Stress Values for
SB-446 Gr. 1 Annealed and
SB-564 Material Over 4 in. to

Allowable Stress Values for
SB-446 Gr. 1 Annealed and
SB-564 Material Up to 4 in.

wable Stress Values for

Exceeding °F Material, ksi Material, ksi incl., ksi 10 in. incl,, ksi
10U 50.7 4U.U 4U.U 33.9
200 35.3 38.5 38.5 32.1
300 34.3 37.4 37.4 31.2
400 33.3 36.3 36.3 30.3
500 32.4 35.3 35.3 29.4
600 31.5 34.4 34.4 28.6
650 31.1 339 33.9 28,3
700 30.7 33.5 33.5 27.9
750 30.4 33.2 33.2 276
800 30.1 329 32.9 27.4
Table 1M
Allowable Stress Values, S
Allowable Stress Values
Allowable Stress Values for for SB-446 Gr. 1 Annealed
For Metal Allowable Stress Values Allowable Stress Values for SB-446-Gr. 1 Annealed and and SB-564 Material Over

Temperatures Not

for SB-443 Gr. 1 Annealed

SB-444 Gr. 1 Annealed SB-564 Material Up to 100mm to 250mm incl.,

Exceeding °C Material, MPa Material, MPa 100 mm incl., MPa MPa
40 253 276 276 230
65 247 270 270 225
100 243 265 265 221
125 239 261 261 218
150 236 258 258 215
175 233 254 254 212
200 230 251 251 209
225 227 248 248 206
250 224 245 245 204
275 221 242 242 201
300 219 239 239 199
325 216 236 236 197
350 214 233 233 194
375 212 231 231 192
400 210 229 229 191
425 208 227 227 189
450 [Note 1] 206 225 225 187

NOTE:

(1) This value is forsinterpolation purposes only. The maximum design temperature is 427°C.
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CASE

2469-1

Approval Date: October 21, 2009

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

Case 2469-1
Pneumatic Testing
Section IV

Inquiry: Under what conditions may heating boilers
manufactured and stamped in accordance with Section
IV be tested pneumatically in lieu of the hydrostatic test
required in HG-510(c)?

Reply: It is the opinion of the Committee that pneumatic
testing may be substituted for the hydrostatic test re-
quired in HG-510(c), provided the following require-
ments are met:

(a) The water volume of the boiler shall be less than 70
gals (265 L).

(b) Maximum material thickness of any component part
shall not exceed ', in. (12.7 mm). No components of the
pressure vessel that will be subject to pneumatic testing
may be constructed of cast iron.

(c) The MAWP shall not be greater than 160 psi
(1100 kPa).

(d) The boiler shall be externally cleaned to prevent air
bubble adherence while being tested to prevent leaks
from being masked.

(e) The pneumatic test shall be conducted with-the
boiler submerged in water. Minimum water temperatufe
shall be 60°F (16°C). The upper most portion of the-boilgr
as oriented in the test tank, shall be a minimun of 6 in.
(150 mm) below the surface of the waten,

(f) The required test pressure shall be greater of 38 psi
(262 kPa) or 1Y, times the MAWP.

(g) The pressure in the boilershall be gradually ih-
creased to not more than one*half of the required tept
pressure. Thereafter, the pressure shall be increased |n
steps of approximately one-tenth of the required tept
pressure until the fequired test pressure has beg¢n
reached.

(h) A hold time'of 5 min shall be maintained on the bojl-
er at the required test pressure. Thorough visual inspefc-
tion is notequired during this stage. The pressure shall
then be reduced to its maximum MAWP and maintaingd
at this‘pressure while a thorough visual inspection for
léakage is made with the boiler submerged under watdr.

(i) The boiler shall meet all other requirements of Sefc-
tion IV.

(j) This Code Case number shall be shown on the Man-
ufacturer's Data Report.

standards, laws, regulations or other relevant documents.

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
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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Approval Date: December 18, 2018

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

CASE

2473-2

(19)

Case 2473-2

F-Number Grouping for Cr-Fe-Ni-Mo-Cu, Classification
UNS R20033 Filler Metal

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

Inquiry: What alternate rules may be applied to group-
ing UNS R20033 Cr-Fe-Ni-Mo-Cu welding filler metal
meeting the chemical requirements of Table 1, but other-
wise conforming to AWS A5.9 to reduce the number of
welding procedures and performance qualifications?

Reply: It is the opinion of the Committee that UNS
R20033 Cr-Fe-Ni-Mo-Cu welding filler metal meeting
the requirements of Table 1, but otherwise conforming
to AWS A5.9 may be considered as F-No. 45 for both pro-
cedure and performance qualification purposes. Further,
this material shall be identified as UNS R20033 in the
Welding Procedure Specification, Procedure Qualification
Record, and Performance Qualification Records.

This Case number shall be shown in the Manufactureq's

Data Report.

Table 1

Chemical Requirements (UNS R20033)

Element

Cemposition, %

Carbon, max.
Chromium
Nickel
Molybdenum
Manganese, max.
Silicon, max.
Phosphorus, max.
Sulfur, max.
Nitrogen

Copper

Iron
Other‘Elements

0.015
31.0-35.0
30.0-33.0
0.050-2.0
2.0

0.50

0.02

0.01
0.35-0.60
0.30-1.2
Balance
0.5 max.

standards, laws, regulations or other relevant documents.

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
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

2475

Approval Date: November 29, 2004

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

Case 2475
18Cr-9Ni-2.5W-V-Cb Austenitic Seamless Tube Steel
Section |

Inquiry: May solution-treated 18Cr-9Ni-2.5W-V-Cb aus-
tenitic stainless seamless tube steel with chemical analy-
sis shown in Table 1, the mechanical properties shown in
Table 2, and that otherwise conform to applicable re-
quirements in specification SA-213 be used for steam ser-
vice in Section I construction?

Reply: It is the opinion of the Committee that the mate-
rial listed in the Inquiry may be used for steam service in
Section I construction, provided the following require-
ments are met:

(a) The material shall meet the chemical analysis and
minimum tensile requirements described in the Inquiry
and shall otherwise meet the requirements of SA-213 as
applicable, except as shown in paras. (b) and (c).

(b) The minimum solution treating temperature for-thlis
material shall be 2000°F (1100°C).
(c) This material shall have a hardness not exceeding
219 HB/230 HV (95 HRB).
(d) The rules of PG-19 for TP347H shall apply for this
material, except that solution treatment, when required,
shall be at the minimum temperaturé of 2000°F (1100°().
(e) The maximum allowable stressvalues for the matg-
rial shall be as given in Tables\3 and 3M. The maximum
design temperature is 1427¢F (775°C).
(f) Separate welding pfocedures and performance qup-
lification shall be condiicted for the material in accor-
dance with Section/IX.
(g) Welding procésses shall be limited to GTAW and
SMAW.
(h) This.Casé number shall be referenced in the docfi-
mentatiofijyand marking of the material and recorded gn
the Manhufacturer's Data Report.

standards, laws, regulations or other relevant documents.

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
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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Table 1 Table 3
Chemical Requirements Maximum Allowable Stresses
Element Composition, % For Metal
Carbon, max. 0.05 Temperature Not Allowable Stress Allowable Stress
Manganese, max. 2.00 Exceeding, °F Values, ksi Values, ksi
Phosphorus, max. 0.040 -20 to 100 25.3 25.3
ITUT, TIdX. U.U5U ZUU ZU.U 4.7 [NOte (1]]
Silicon, max. 1.00 300 17.9 23.5 [Note (1)]
Nickel 8.00-11.0 400 16.6 22.4 [Note (1)]
(hromium 17.0-20.0 500 15.7 21.1 [Note (1)]
(olumbium 0.25-0.50 600 15.0 20.2 [Note (1)]
Nitrogen 0.10-0.25 650 14.7 19.8 [Note (1)]
Tungsten 1.50-2.60 700 14.4 194 fNote (1)]
VWanadium 0.20-0.50 750 14.1 194 [Note (1)]
800 13.9 18.7 [Note (1)]
850 13.7 18.5 [Note (1)]
900 13.5 18.2 [Note (1)]
950 133 18.0 [Note (1)]
1000 13.2 17.9 [Note (1)]
. Table 2 . 1050 13.2 17.8 [Note (1)]
Mechanical Property Requirements 1100 132 17.8 [Note (1)]
Tensile strength, min. ksi (MPa) 90 (620) 1150 N 15.6 [Note (1)]
Vield strength, min. ksi (MPa) 38 (260) 1200 .9 119
Elongation in 2 in. or 50 mm, min. % 30 1250 9.1 9.1
1300 6.9 6.9
1350 5.3 5.3
1400 4.0 4.0
1450 3.1 [Note (2)] 3.1 [Note (2)]

GENERAL NOTE: The revised criterion of 3.5 on tensile strength
Wwas used in establishing these values.

NOTES:

(1) Due to the relatively low yield strength of this material, these
higher stress values were established at temperatures where
the short-time tensile properties govern to permit the use of
these alloys where slightly greater deformation is acceptable.
These higher stress values exceed 662/3%, but do not exceed
90% of the yield strength at temperature. Use of these stress-
es may result in dimensional changes due to permanent
strain. These stress values are not recommended for the
flanges of gasketed joints or other applications where slight
amounts of distortion can cause leakage or malfunction.

(2) These values are provided for interpolation purposes only.
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CASE (continued)

2475

Table 3M
Maximum Allowable Stresses
For Metal
Temperature Not Allowable Stress Allowable Stress
Exceeding, °C Values, MPa Values, MPa

-30 to 40 175 175
[3}9) 9 T75NOte (1)1
100 136 170 [Note (1)]
125 129 165 [Note (1)]
150 123 162 [Note (1)]
175 118 159 [Note (1)]
200 115 155 [Note (1)]
225 112 151 [Note (1)]
250 109 147 [Note (1)]
275 107 144 [Note (1)]
300 104 141 [Note (1)]
325 103 138 [Note (1)]
350 101 136 [Note (1)]
375 98.9 134 [Note (1)]
400 97.3 131 [Note (1)]
425 95.8 129 [Note (1)]
450 94.5 128 [Note (1)]
475 933 126 [Note (1)]
500 92.3 125 [Note (1)]
525 91.6 124 [Note (1)]
550 91.1 123 [Note (1)]
575 90.9 123 [Note (1)]
600 90.8 123 [Note (1)]
625 90.8 103 [Note (1)]
650 80.8 80.8
675 63.3 63.3
700 49.7 49.7
725 38.9 38.9
750 30.5 30.5
775 23.9 23.9

GENERAL NOTE: The revised criterion of 3.5 on ténsile strength

was used in establishing these values.

NOTE:

(1) Due to the relatively low yield strength/of this material, these
higher stress values were established at temperatures where
the short-time tensile properties govern to permit the use of
these alloys where slightly ‘greater deformation is acceptable.
These higher stress values exceed 66%;%, but do not exceed
90% of the yield strengtlr at temperature. Use of these stress-
es may result in(dimensional changes due to permanent
strain. These §tress values are not recommended for the
flanges of gasketed joints or other applications where slight

amounts‘of-distortion can cause leakage or malfunction.
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CASE

ASME BPVC.CC.BPV-2019 2476

Case 2476
Radiography Using Phosphor Imaging Plate
Section V

ANNULLED
Annulment Date: December 30, 2018

Reason: No longer needed.

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
and nuclear components, and the inservice inspection of nuclear components and transport tanks. The user of the Code should refer to other pertinent codes,
standards, laws, regulations or other relevant documents.
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Approval Date: November 17, 2016

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

CASE

2481-1

Case 2481-1
Ni-29Cr-3.5Fe-3.3AL-1.5Nb Alloy (UNS N06693)
Section VIII, Division 1

Inquiry: May annealed austenitic Ni-
29Cr-3.5Fe-3.3A1-1.5Nb Alloy (UNS N06693) wrought
sheet, strip, plate, rod and bar, and seamless pipe and tub-
ing with chemical analysis shown in Table 1 and mini-
mum mechanical properties shown in Table 2 and
otherwise conforming to one of the specifications shown
in Table 3 be used in welded construction under the rules
of Section VIII, Division 1?

Reply: It is the opinion of the Committee that material
described in the Inquiry may be used in Section VIII, Divi-
sion 1 construction at a design temperature of 1,200°F
(649°C) or less, provided the following additional re-
quirements are met:

(a) The maximum allowable stress values for material
shall be those given in Tables 4 and 4M. The maximum de-
sign temperature shall be 1,200°F (649°C). For welded
pipe and tube products, a joint efficiency factor of 0.85
shall be used.

(b) Separate welding procedure and performance\qua-
lifications shall be conducted in accordance with<Section
IX.

(c) Heat treatment during or after fabrication is neither
required nor prohibited. For Section VHIapplications, all
other requirements in Part UNF fopnickel alloys shall be
required.

(d) This Case number shall.besshown on the documen-
tation and marking of the material and recorded in the
Manufacturer's Data Report.

Table 1

Chemical Composition

Element Composition, %
Carbon, max. 0.15
Manganese, max. 1.0
Sulfur, max. 0.01
Silicon, max. 0.5
Nickel [Note (1)] Balahce
Chromium 27.0-31.0
Copper, max. 0.5
Iron 2.5-6.0
Aluminum 2.5-4.0
Titanium, max. 1.0
Niobium 0.5-2.5
NOTE;:
(1) This element shall be determined arithmetically by
difference.
Table 2

Mechanical Property Requirements (ALl
Product Forms)

Tensile strength, min., ksi (MPa) 85 (586)
Yield Strength, min., ksi (MPa) 40 (276)
Elongation in 2 in., or 4D min., % 30.0

Table 3
Product Specifications
Fittings SB-462, SB-366
Forgings SB-564
Plate, sheet, and strip SB-168
Rod, bar and wire SB-166
Seamless pipe and tube SB-167
Welded pipe SB-517
Welded tube SB-516

standards, laws, regulations or other relevant documents.

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
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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(@) The revised criterion of 3.5 on tensile strength was used
in establishing these values.

(b) The alloy in the solution-annealed condition is subjecf\te
severe loss of rupture ductility in the approximate tem-
perature range of 1,112°F to 1,200°F.

NOTES:

(1) Due to the relatively low yield strength of\this material,
these higher stress values were established at tempera-
tures where the short-time tensile'properties govern to
permit the use of these alloys/where slightly greater de-
formation is acceptable. Thése high stress values exceed
66%5% but do not exceed 90% of the yield strength at
temperature. Use of these/stresses may result in dimen-
sional changes due-te'permanent strain. These stress val-
ues are not recormimended for flanges of gasketed joints or
other applications'where slight amounts of distortion can
cause leakage or malfunction.

(2) These are timhe-dependent values.

Table 4 Table 4M
Maximum Allowable Stress Values Maximum Allowable Stress Values
Maximum Maximum Maximum Maximum
For Metal Temperature Allowable Stress Allowable Stress For Metal Temperature Allowable Stress Allowable Stress
Not Exceeding, °F Values, ksi Values, Kksi Not Exceeding, °C Values, MPa Values, MPa
75 24.3 24.3 21 167.4 167.4
100 24.3 24.3 40 167.4 167.4
150 24.3 24.3 65 167.4 167.4
200 24.3 24.3 100 167.4 167.4
250 24.3 24.3 125 167.4 167.4
300 24.3 24.3 150 167.4 1674
350 24.3 24.3 175 167.4 167.4
400 24.3 24.3 200 167.4 167.4
450 24.3 24.3 225 167.4 167.4
500 24.2 24.3 [Note (1)] 250 167.2 167.4 [Note (1)]
550 24.0 24.2 [Note (1)] 275 166/0 167.4 [Note (1)]
600 23.8 23.9 [Note (1)] 300 164.6 166.3 [Note (1)]
650 23.5 23.7 [Note (1)] 325 163.3 164.4 [Note (1)]
700 23.4 23.4 350 162.0 162.6 [Note (1)]
750 23.2 23.2 375 160.9 161.0 [Note (1)]
800 23.0 23.0 400 159.7 159.7
850 23.0 23.0 425 158.8 158.8
900 23.0 23.0 450 158.3 158.3
950 23.0 23.0 475. 158.2 158.2
1,000 23.0 23.0 500 158.4 158.4
1,050 17.5 17.5 [Note (2)] 525 158.7 158.7
1,100 12.3 12.3 [Note (2)] 550 143.9 143.9
1,150 8.3 8.3 [Note (2)] 575 107.5 107.5
1,200 5.6 5.6 [Note (2)] 600 77.0 77.0 [Note (2)]
625 53.8 53.8 [Note (2)]
GENERAL NOTES: 650 37.8 37.8 [Note (2)],

[Note (3)]

GENERAL NOTES:

(@) The revised criterion of 3.5 on tensile strength was used
in establishing these values.

(b) The alloy in the solution-annealed condition is subject to
severe loss of rupture ductility in the approximate tem-
perature range of 600°C to 650°C.

NOTES:

(1) Due to the relatively low yield strength of this material,
these higher stress values were established at tempera-
tures where the short-time tensile properties govern to
permit the use of these alloys where slightly greater de-
formation is acceptable. These high stress values exceed
66%5% but do not exceed 90% of the yield strength at
temperature. Use of these stresses may result in dimen-
sional changes due to permanent strain. These stress val-
ues are not recommended for flanges of gasketed joints or
other applications where slight amounts of distortion can
cause leakage or malfunction.

(2) These are time-dependent values.

(3) The maximum use temperature is 649°C, the value listed

2 (2481-1)
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Approval Date: September 18, 2006

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

Pl

case 2483 Im — lllc.ll&ll;llulll LCIISTIC SUI Cllstll Ul ldllst‘ Ul leCLllllCl S,

Use of Aluminum Alloy EN AC-ALSi7Mg Sand Castings in _ pst (, Pa)

F Temper Condition Meeting All Requirements of BS 1 = maximum allowable stress at room temperature,

EN1706 1998 pst (kPa) .

Section IV S> = maximum allowable stress at desigmtemperature,
psi (kPa)

Inquiry: May aluminum alloy EN AC-AISi7Mg sand cast-
ings in the F temper condition meeting the requirements
of BS EN1706 1998, be used in Section IV, Part HF, con-
struction of heating boilers?

Reply: 1t is the opinion of the Committee that aluminum
alloy EN AC-AISi7Mg sand castings in the F temper condi-
tion meeting the requirements of BS EN1706 1998, may
be used in Section 1V, Part HF, construction of heating
boilers, under the following conditions:

(a) Maximum Allowable Working Pressure shall not ex-
ceed 60 psi (413 kPa).

(b) The maximum water temperature shall be 250°F
(120°0).

(c) The Castings may not be repaired.

(d) All applicable requirements of BS EN1706 1998
shall apply.

(e) The specified minimum tensile strength atitoom
temperature shall be 20.3 ksi (140 MPa), and:the maxi-
mum allowable stresses are those given in Tables 1 and
1M.

(f) The design P, psi (kPa) shall be computed by the fol-
lowing formula:

p=B, __3N_-x%2
5 SprentS; 5
where
B = bursting test'pressure, psi (kPa)

S
Sa

specified ‘minimum tensile strength, psi (kPa)
average.actual tensile strength of test specimens,
psi{(kPa)

(g) The foundry shall provide material certifications
that are traceable to the parts delivered in accordange
with HF-203.2.

(h) All other applicable parts‘of Section IV shall apply.

(i) This Case numbershall be shown on the Manufafc-
turer's Data Report.

Table 1
Maximum Allowable Stress Values

For,Metal Temperature Not Max. Allowable Stress Values,

Exceeding, °F ksi
-20 to 100 3.2
150 3.2
200 3.1
250 3.1
300 3.0

Table 1M

Maximum Allowable Stress Values

For Metal Temperature Not Max. Allowable Stress Values,)

Exceeding, °C MPa
-28 to 40 24.0
65 23.3
100 229
125 22.7
150 22.2

standards, laws, regulations or other relevant documents.

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
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

2489

Approval Date: February 22, 2005

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

Case 2489
Use of SA-508 Class 1, Grades 2 and 3 Forgings
Section |

Inquiry: Under what conditions may SA-508 Class 1,
Grades 2 and 3 forgings be used in the manufacture of
Section I boilers?

Reply: 1t is the opinion of the Committee that SA-508
Class 1, Grades 2 and 3 forgings may be used in the man-
ufacture of Section I boilers, provided the following re-
quirements are met:

(a) The design temperature shall not exceed 800{F
(427°C).
(b) The maximum allowable stress value shall Qe
22.9 ksi (158 MPa) at all temperatures from —=20°F to
800°F (-29°C to 427°C)."
(c) For external pressure design, use€)Fig. CS-5 of Sec-
tion II, Part D to a maximum temperature of 6501F
(343°C). For temperatures highér than 650°F (343°(),
use Fig. CS-2 of Section II, Part\D,
(d) This Case number shall be shown on the materipl
certification and marking,ofs‘the material and on the Map-
ufacturer's Data Report:

1 The revised criterion of 3.5 on tensile strength was used in establishing the maximum allowable stress value.

standards, laws, regulations or other relevant documents.

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
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

2493-1

Approval Date: September 12, 2017

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

Case 2493-1

Parallel Plate Explosion Welding for Butt Joints
Between Dissimilar Metals

Section VIII, Division 1; Section VIII, Division 2; Section
IX

Inquiry: May the Parallel Plate Explosion Welding Pro-
cess (with or without interlayers) be used to weld dissim-
ilar metal plate and sheet to produce butt joint transitions
for cryogenic systems, which can then be welded by con-
ventional processes to adjacent similar metals, be quali-
fied under the rules of Section IX?

Reply: It is the opinion of the Committee that butt joints
between dissimilar metal plate and sheet produced by
Parallel Plate Explosion Welding (with or without inter-
layers) used to produce butt joint transitions for cryo-
genic systems may be qualified under the rules of
Section IX, provided the joints meet the applicable re-
quirements of Section IX, the specific ASME or other De-
sign Code where they will be utilized, and the following
requirements:

1 GENERAL REQUIREMENTS

(a) The welds shall be produced between parallel flat
plates in the horizontal position in normal air
atmosphere.

(b) The prime, interlayer;if\used, and backer compo-
nent materials shall meef the requirements of appropri-
ate ASME SA- or SB- specifications. The backer
component may cdn3ist of previous explosion welded
plates for multildyer requirements.

(c) Where multilayer welded plates are produced, me-
chanical test'specimens shall be taken from the finished
multilayex welded plate with a single test representing
all wélds.

(d)*Weld repairs to the explosion weld are prohibited.
Weld repair of surface blemishes or defects that do not

(e) Fabricators shall satisfy themselves through apprp-
priate testing that subsequent heat treatment applied fo
completed weldments that include explosion weldgd
transitions does not adversely affect the explosion we|d
properties.

(f) Finished transition components shall meet all other
applicable requirements of the ASME Process Piping ¢r
Pressure Vessel Code for which they-will be used.

2 WELDING PROCEDURE QUALIFICATION

(a) The prime, interlayer, and backer materials shall be
the same type and{grade as the material to be welded |n
production (type\and grade are materials of the sanpe
nominal chegmiecal analysis and mechanical property
range, even though of different product form).

(b) Thé arrangement of components, explosive, arjd
other €ssential welding parameters listed in 5 shall he
the same as will be used in production.

{c) The welding procedure shall be qualified in the
same facility as the production welding.

(d) The welded plate shall be 100% ultrasonic ih-
spected in accordance with 6.

(e) A minimum of one longitudinal bend sample in ak-
cordance with para. 7(a) shall be taken from each corng¢r
of the qualification test plate (4 tests total).

(f) A minimum of one tensile test in accordance parfa.
7(b) shall be taken from each corner of the qualificatign
test plate (4 tests total).

(g) When impact testing is required by other Code sec-
tions or other standards, a minimum of three Charpy
V-notch tests for each weld and each test temperature
shall be taken from representative material from the qup-
lification plate and tested in accordance with para. 7(c) (3
tests for each weld at each test temperature).

(h) Remaining material from a successful procedufe
qualification plate welded by a qualified operator may
be used for production requirements.

UAtClld tU 1TUT dffCLt t}lC CAP}UbiUll VVC}d ib PCI lllibbiblc.
Procedures and welders shall be qualified in accordance
with Section IX.

standards, laws, regulations or other relevant documents.

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
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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3 WELDING OPERATOR PERFORMANCE
QUALIFICATION

(a) The prime, interlayer(s), and backer materials shall
be the same type and grade as the material to be welded
in production.

(b) The arrangement of components, explosive, and

ASME BPVC.CC.BPV-2019

(6) a change in thickness of the prime or interlayer (if
used) of more than 25%

(7) a reduction in the total thickness of the backer of
more than 50%

(8) addition or deletion of an interlayer welded si-
multaneously in the same shot as the prime and backer

(9) a change in the stand-off between the prime and

ofiterEsSEmtial Welding parameters Hsted 1 5 sitatt be
the same as will be used in production.

(c) The welding operator shall be qualified in the same
f4cility as the production welding.

(d) The welded plate shall be 100% ultrasonic in-
spected in accordance with 6.

(e) A minimum of two longitudinal bend tests in accor-
dfnce with 7(a) shall be taken from material from at least
two corners of the qualification test plate (4 tests total).
(f) A minimum of two tensile tests in accordance 7(b)
shall be taken from material from at least two corners
of the qualification test plate (4 tests total).

(g) Remaining material from a successful performance
halification plate using a qualified procedure may be
ed for production requirements.

s Q

4/ PRODUCTION WELDING

(a) The welded plate shall be 100% ultrasonic in-
spected in accordance with 6.

(b) A minimum of two tensile tests taken from material
from at least two corners of each production plate shall be
rg¢quired (4 tests total).

(c) A minimum of two bend tests taken from material
from at least two corners of each production plate shall
b¢ required (4 tests total).

(d) When impact testing is required by the*customer,
other Code sections, or other standards, a-minimum of
three Charpy V-notch tests for each weld and each test
tgmperature shall be taken from representative material
from each production plate and tested in accordance with
7(c) (3 tests for each weld and gtést temperature).

5|WELDING VARIABLES

Qualified weldingtprocedures may be applied to pro-
dyiction within thelimits of the welding variables defined
a§ follows:

(a) The fellowing shall be considered essential
vdriables;

(Z):a‘change in the number of layers or sequence of
agsembly of multiple layer plates

the backer (or interlayer and interlayer to backer, when
used) of more than +100% or -50%

(10) QW-406.1

(11) QW-407.1

(12) a change in roughness of the prepared weld sur-
face greater than 50% of the roughness (iymicroinches
RMS) of the qualified surface

(13) a change in the material Gsed for stand-off
spacers that will be inside the area\of usable material

(14) addition, deletion, or alchange of an anvil

(15) a change in the logation of the initiation point
from the perimeter of the plate to the interior of the plate

(16) an increase inlthe run of explosive of more than
10%

(17) a change ‘ifVexplosive composition of more than
10%

(18) a_change in the explosive loading of more than
10%

(b)The/following shall be considered nonessential

variables:

(1) QW-410.31

(2) a change in the arrangement or spacing of stand-
off spacers of more than 25%

(3) addition, deletion, or a change in buffer

(4) a change in the material used for stand-off
spacers that will be outside the area of usable material

(5) a change in booster type or booster protection

(6) addition, deletion, or change in extension bar

(7) addition, deletion, or change in score

6 EXAMINATION

Explosion welded plate material shall be 100% nondes-
tructively tested using contact ultrasonic inspection in ac-
cordance with Section V, Article 4. The acceptance
standard shall be based on a calibration block with
5 mm diameter flat bottomed holes drilled to each weld
interface.

7 MECHANICAL TEST REQUIREMENTS

(Z2jacirange i the type or grade of tire primTe; imter=
layer (if used), or backer material

(3) a change in the heat treat condition of the prime,
interlayer (if used), or backer material

(4) a change from a backer consisting of one material
to a multilayer backer

(5) an increase in the length or the width of the
plates to be welded of more than 10%

(o Tensite propertiesshatt be demonstrated by testing
in accordance with Section IX, QW-150.

(1) Standard round tensile specimens as defined in
Section IX, Figure QW-462.1(d) taken in the Z-direction
from the welded plate shall be used. Tests of plates
welded with one or more interlayers may be taken from
the finished multilayer welded plate with a single test
representing all welds.
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(2) Acceptance criteria for tensile tests shall be as de-
fined in QW-153.1 considering interlayer materials as
base metals when plates with interlayers are tested.

(b) Weld ductility shall be demonstrated by testing in
accordance with Section IX, QW-160 using Longitudinal
Bend tests in accordance with QW-161.5, except speci-
mens shall be cut from the thickness of the plate with

CASE (continued)

2493-1

explosion welding (EXW): a welding process that uses ex-
plosive energy to generate a jet of surface oxides and im-
purities that is expelled ahead of the collision point of the
two materials to achieve a clean surface and to supply
force to achieve atomic closeness.

explosion welding operator: the member of the team that

the weld oriented along the length of the specimen. No
distinction between face and root side is required.

(1) Specimen dimensions shall be in accordance with
Figure QW-462.3(b) and shall be at least ¥ in. thick and
1%, in. wide or wider if necessary to capture all of the
welds in a multilayer material, with a minimum of the les-
ser of '/, in. or the thickness of each face material included
in the overall width.

(2) Bend testing shall be in accordance with Section
IX, QW-162. Bend testing shall be performed on a jig using
same criteria described in Section IX, QW-466.1 for the
component material with the largest ram diameter “A” al-
lowable for the materials in the weld, including any inter-
layer materials.

(3) Acceptance criteria for longitudinal bend tests
shall be as defined in Section IX, QW-163.

(c) Weld toughness shall be demonstrated by testing in
accordance QW-171. Charpy V-notch specimens shall be
made with the notch located at the weld interface or at
each weld interface for multilayer joints.

(1) Acceptance criteria for impact tests shall be as
defined in Section IX, QW-171.

8 DEFINITIONS

anvil: a heavy plate material, usually-steel, used to sup-
port backer components of insufficient thickness to with-
stand the explosive force witheut excessive deformation.

backer component (backer); material to which the prime
(and interlayer, if used).is welded, usually of greater
thickness than the prime’and usually providing a struc-
tural function in the clad plate.

booster: a highwexplosive used to create sufficient energy
to initiate the detonation of the base explosive charge.

booster<protection: material placed between the booster
and théprime to protect the prime metal surface.

buffer: a substance used to inhibit chemical reaction be-
tween the explosive and the prime, usually applied as a

assembles-theplatefor-weldingtstresponsibleto—chegk
the assembly and to verify the explosive compositiopn,
loading, and detonation, and is therefore responS§ible for
the overall weld joint.

explosive composition: the chemical composition, the phy-
sical characteristics, and other factors that affect the detp-
nation velocity and energy released‘by) the explosive.

explosive loading: the amount((mass) of explosive us¢d
per unit area of material to be, welded.

extension bar: a steel bar’sutrounding the perimeter of the
prime used to maintain‘a‘steady state of explosive energy
beyond the edge of the plate. Can be compared to run-gff
tabs in conventional welding.

frame: a steel’frame surrounding the explosive that is spt
at an approximate height based on the density of the e
plosive: Frame height is a secondary calculation. The rg-
quired explosive loading is maintained.

=
1

initiation point: the point on the predetonation assemblly
of material where the detonation is initiated. Usually thfis
is at the perimeter of the plate, e.g., at a corner or center pf
the long side, but may be in the interior.

interlayer component (interlayer): a material placed b-
tween the prime and the backer to improve metallurgidal
compatibility in the overall weld. Interlayers may be
welded to the backer separately (in which case they are
the prime for the specific welding procedure) or in the
same explosion welding operation used to weld the prinje
and backer.

multilayer backer: a backer component that consists pf
two or more previously explosion welded plates.

parallel plate explosion welding: the arrangement of flat
plates in a parallel configuration with a controlled stanfl-
off in preparation for explosion welding.

prime component (prime): the material closest to the ek-
plosive that is to be welded to the backer componerjt.
The prime usually provides special surface characteristifs
like corrosion resistance or metallurgical compatibility o

the backer orintermediates—The prime-isusuallyv{but nbt
the-backer-oFHtermeaiates—-he-prine S HsSHaty{(bButi

paint-like coating.

explosion weld: a weld produced between two materials
using the energy released during a controlled detonation
of an explosive material. A clean surface is achieved by ex-
pulsion of a jet of surface oxides and impurities ahead of
the collision point of the two materials. Atomic closeness
is achieved by the force of the explosion.

always) of lesser thickness than the backer.

run of explosive: the distance from the initiation point to
the extreme limit of the plate.

score: a groove cut into the prime along the periphery of
the plate that controls the location of edge shearing dur-
ing explosion welding.
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stand-off: the spacing between the prime and the backer
materials (or the prime and the interlayer, and interlayer
and backer where interlayers are used) that are being
joined by the EXW process.

9 DOCUMENTATION

ASME BPVC.CC.BPV-2019

CAUTION: Dissimilar metal joints are known to be susceptible
to galvanic and other corrosion effects. Users shall satisfy them-
selves, at minimum, by appropriate corrosion tests at condi-
tions comparable to the service conditions to which the weld
joint will be exposed, including start-up and upset conditions,
that the weld and adjacent material will not suffer adverse me-
tallurgical, corrosion, or mechanical degradation.

Use of this Case shall be documented on the applicable
PQR, WPS, WOPQ, and Data Report Forms.
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Approval Date: March 28, 2017

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

CASE

2494-2

Case 2494-2

Corrosion-Resistant Cu-Sb Carbon Steel Tube and
Seamless Pipe

Section |

Inquiry: May seamless and electric resistance welded
Cu-Sb carbon steel tube and seamless pipe with chemical
analysis shown in Table 1, the mechanical properties
shown in Table 2, and otherwise conforming to the re-
quirements in SA-423/SA-423M for tube and SA-106/
SA-106M for pipe be used in Section I construction?

Reply: It is the opinion of the Committee that the mate-
rial listed in the Inquiry may be used in Section I construc-
tion, provided the following requirements are met:

(a) The material shall meet the chemical analysis and
minimum tensile requirements given in Tables 1 and 2,
and shall otherwise meet the requirements of SA-423/
SA-423M for tube and SA-106/SA-106M for pipe.

(b) The maximum allowable stress values for the mate-
rial are given in Tables 3 and 3M. The maximum design
temperature is 797°F (425°C).

(c) Separate welding procedure and performance qua-
lifications shall be conducted for the material in accor-
dance with Section IX. For the purpose of postwéld heat
treatment, this material shall be considered P=No. 1 Gr.
No. 1.

(d) This Case number shall be referenced in the docu-
mentation and marking of the material and recorded on
the Manufacturer's Data Report.

Table 1

Chemical Requirements

Element Composition, %
Carbon, max. 0.06
Manganese 0.70-1.40
Phosphorus, max. 0.020
Sulfur, max. 0.020
Silicon, max. 0.55
Copper 0:25-0.45
Nickel, max. 0.50
Molybdenum, max. 0.20
Antimony 0.05-0.15
Table 2

Tensile Requirements
Tensile strength, min. ksi (MPa) 55 (380)
Yield strength, min. ksi (MPa) 33 (230)
Elongation in 2 in. (50 mm), min. % 35
For tube having a specified wall thickness of [Note (1)]

less than ¢ in. (8 mm), if tested using

longitudinal strip test specimen

NOTE:

(1) The minimum elongation shall be determined by the followinjg
equation, with the calculated value rounded to the neareg

percent:

where

E = minimum elongation in 2 in. (50 mm), %

E =56t + 165

t = specified wall thickness, in.

—+

standards, laws, regulations or other relevant documents.

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
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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Table 3
Maximum Allowable Stresses

Table 3M
Maximum Allowable Stresses

For Metal
Temperature Note

Allowable Stress Values, ksi

For Metal
Temperature Note

Allowable Stress Values, MPa

(L) These S values include a 0.85 weld efficiency factor. Values for
seamless tubing may be used provided the following addi-
tional restrictions requirements are met:

(a) The tubing shall be used for boiler, waterwall, super-
heater, and economizer tubes that are enclosed within the
setting.

(b) The maximum outside diameter shall be 3%, in. (89 mm).

(c) The weld seam of each tube shall be subjected to an an-
gle beam ultrasonic inspection per SA-450.

(d) A complete volumetric inspection of the entire length of
each tube shall be perfomed in accordance with SA-450.

(e) Material test reports shall be supplied.

P) This value is provided for interpolation purposes only.

Exceeding, °F Seamless Welded [Note (1)] Exceeding, °C Seamless Welded [Note (1)]
-20 to 100 15.7 13.4 -30 to 40 109 92.7
200 15.7 13.4 65 109 92.7
300 15.7 13.4 125 109 92.7
400 15.7 13.4 150 109 92.7
500 15.7 13.4 175 109 92.7
600 15.2 129 200 109 92.7
650 14.4 12.2 225 109 92.7
700 13.8 11.7 250 109 92.7
750 13.5 11.5 275 109 92.7
800 13.5 [Note (2)] 11.5 [Note (2)] 300 109 92.7
325 103 87.6
(ENERAL NOTE: The revised criterion of 3.5 on tensile strength 350 979 83.2
Was used in establishing these values. 375 94.8 80.6
NOTES: 400 93.3 79.3
425 92.9 79.0

GENERAL NOTE: THe-xevised criterion of 3.5 on tensile strength
was used in establishing these values.

NOTE:

(1) These Svalues include a 0.85 weld efficiency factor. Values for
seamless tubing may be used provided the following addi-
tional restrictions requirements are met:

(a) The tubing shall be used for boiler, waterwall, super-
heater, and economizer tubes that are enclosed within the
setting.

(b) The maximum outside diameter shall be 3%, in. (89 mm).

(c) The weld seam of each tube shall be subjected to an an-
gle beam ultrasonic inspection per SA-450.

(d) A complete volumetric inspection of the entire length of
each tube shall be performed in accordance with SA-450.

(e) Material test reports shall be supplied.
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CASE

Approval Date: September 30, 2018

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

2496-4

Case 2496-4

27Cr-7.6Ni-1Mo-2.3W-N UNS S32808, Solution
Annealed Austenitic-Ferritic Duplex Stainless Steel
Plate, Seamless Tubing, Seamless Pipe, Forgings, and
Bar for Class 2

Section VIII, Division 1; Section VIII, Division 2

Inquiry: May solution annealed 27Cr-7.6Ni-
1Mo-2.3W-N, UNS S32808, seamless tubing, seamless
pipe, plate, forgings, and bar conforming to the specifica-
tions listed in Table 1 be used in welded construction un-
der the rules of Section VIII, Division 1 and Division 2,
Class 2?

Reply: It is the opinion of the Committee that
solution-annealed 27Cr-7.6Ni-1Mo-2.3W-N, UNS S32808
material, as described in the Inquiry, may be used in
welded construction under the rules of Section VIII, Divi-
sion 1 and Division 2, Class 2, provided that the following
additional requirements are met:

(a) For Section VIII, Division 1 application, the rules of
Subsection C, Part UHA for austenitic-ferritic duplex
stainless steels shall apply. For Section VIII, Division 2xap-
plication, the rules for austenitic-ferritic duplex stainless
steels shall apply.

(b) The yield strength and tensile strength values shall
be as given in Tables 2 and 2M.

(c) The maximum allowable stress values for the mate-
rial shall be as given in Tables 3 and\3M. The maximum
design temperature is 662°F (350°C).

(d) For external pressure design, Fig. HA-5 in Sectipn
Part D shall be used.
(e) Physical properties for UNS S32808 shall’be
follows:
(1) modulus of elasticity, as given in, Table TM-1
Section II, Part D, Subpart 2, for Material Group B
(2) coefficients of mean linear thérmal expansion,
given in Table 4
(3) thermal conductivity dnd diffusivity, as given
Table TCD of Section II, PartD, Subpart 2 for Materi
Group ]
(4) density, 0.2841bYin.® (7 860 kg/m?)
(f) Separate welding”procedure and performance qu
lifications shall be'pérformed in accordance with Sectig
IX.

(g) Heat treatment after welding or fabrication fi
neither required nor prohibited. When heat treatment i

perfofmed, the tube, pipe, or plate material shall be he
treated at a temperature of 1,925°F to 2,100°F (1 050°C
1 150°C) followed by rapid cooling in air or water.

(h) Product analysis tolerances for SA-789/SA-789
tubing, ASTM A790/A790M pipe, and SA-240/SA-240
plate shall be as specified in Table 1 of SA-484/SA-484]

(i) This Case number shall be included in the docume
tation and marking of SA-789/SA-789M tubing, AST
A790/A790M pipe, and SA-240/SA-240M plate, and
the Manufacturer's Data Report for all product forms.

—

nS

bf

standards, laws, regulations or other relevant documents.

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
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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Table 1
Specifications

Specification

Product Form

SA-789/5A-789M [Note (1)]
SA-240/SA-240M

ASTM A182/A182M-14a
ASTM A479/A479M-13

ASTM A790/A790M-14

General Service

Seamless and Welded Ferritic/Austenitic Stainless Steel Tubing for

Chromium and Chromium-Nickel Stainless Steel Plate for Pressure

Vessels and General Service
Forged or Rolled Alloy and Stainless Steel Pipe Flanges, Forged Fittings,

and Valves and Parts for High-Temperature Service

Vessels

Stainless Steel Bars and Shapes for Use in Boilers and Other Pressure

Seamless and Welded Ferritic/Austenitic Stainless Steel Pipe

NOTE:

(1) Only the editions listed in Section II, Part A, Mandatory Appendix II, Table 1I-200-1 (2013Jedi-
tion) under SA-789/SA-789M without the application of item (f) may be used for\this Case.

Table 2

Yield Strength, S,, and Tensile Strength, S,, Values

Yield Strength Values, ksi [Note (1)]

Tensile Strength Values, ksi [Note (2)]

SA-789/SA-789M
and ASTM A790/
A790M for
t 20.40in,;

SA-789/SA-789M and SA-240/

SA-789/SA-789M
and ASTM A790/
A790M for
t 2 0.40 in,;

SA-789/SA-789M and SA-240/

For Metal and ASTM A790/ SA-240M, ASTM and ASTM A790/ SA-240M, ASTM
Temperature Not A790M for A182/A182M, and A790M for A182/A182M, and
Exceeding, °F t < 0.40 in. ASTM A479/A479M t < 0.40 in. ASTM A479/A479M
100 80.0 72.0 116.0 102.0
200 65.5. 61.2 113.7 101.5
300 60.7 55.9 109.1 95.8
400 57.6 53.5 106.5 93.6
500 56.0 52.9 106.0 93.6
600 56.0 52.5 106.0 93.6
650 56.0 51.9 106.0 93.6
700 [Note (3)] 56.0 51.1 106.0 93.2

NOTES:

terial is 662°F.

(1) See Section II, Part D, Subpart 1, Table Y-1, General Note (b).
(2) SeeSection 1, Part D, Subpart 1, Table U, General Note (b)
(3)~These values are provided for interpolation purposes only. The maximum design temperature of this ma-
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Table 2M
Yield Strength, S,, and Tensile Strength, S,, Values
Yield Strength Values, MPa [Note (1)] Tensile Strength Values, MPa [Note (2)]
SA-789/SA-789M SA-789/SA-789M
and ASTM A790/ and ASTM A790/
A790M for A790M for
t 210 mm; t 210 mm;
SA-789/SA-789M and SA-240/ SA-789/SA-789M and SA-240/
For Metal and ASTM A790/ SA-240M, ASTM and ASTM A790/ SA-240M, ASTM
Temperature Not A790M for A182/A182M, and A790M for A182/A182M, and
Exceeding, °C t <10 mm ASTM A479/A479M t <10 mm ASTM A479/A479M
40 550 500 800 700
65 478 452 800 700
100 445 420 779 691
125 429 401 764 671
150 417 388 752 657
175 406 378 743 648
200 397 372 735 643
225 390 369 731 642
250 386 368 731 642
275 384 367 781 642
300 384 366 731 642
325 384 363 731 642
350 384 359 731 642

NOTES:
(1) See Section 1], Part D, Subpart 1, Table Y-1, General Note (b).
(2) See Section II, Part D, Subpart 1, Table U, General Note (b).

Table 3
Maximum Allowable Stress Values

Division 1 Values, ksi

Division 2 Values, Kksi

SA-789/SA-789M
and ASTM A790/

SA-789/SA-789M
and ASTM A790/

A790M for A790M for
t 2 0.40 in; t 2 0.40 in;
For Metal and SA-240/ SA-789/SA-789M and SA-240/
Temperature-Not SA-789 SA-240M, ASTM and ASTM A790/ SA-240M, ASTM
Exceeding, °F [Note Tube; Pipe, A182/A182M, and A790M for A182/A182M, and
(1)] t < 0.40 in. ASTM A479/A479M t < 0.40 in. ASTM A479/A479M
100. 33.1 29.1 48.3 42.5
200 325 29.0 43.7 40.8
300 31.2 27.4 40.4 38.2
400 30.4 26.8 38.4 35.7
500 30.3 26.8 37.3 35.2
600 30.3 26.8 37.2 35.0
650 30.3 26.8 37.2 34.6
700 [Note (2)] 30.3 26.6 37.2 34.1

NOTES
™NOT O

(1) This material may embrittle by exposure to moderately elevated temperatures. See Section I, Part D, Non-
mandatory Appendix A, A-207 and A-208.

(2) These values are provided for interpolation purposes only. The maximum design temperature of this ma-
terial is 662°F.
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Table 3M

Maximum Allowable Stress Values

Division 1 Values, MPa

Division 2 Values, MPa

SA-789/SA-789M
and ASTM A790/

SA-789/SA-789M
and ASTM A790/

For Metal
Temperature Not

A790M for
SA-789M t =210 mm;
Tube; Pipe, SA-789/ and SA-240/

SA-789M and ASTM SA-240M, ASTM

A790M for

t 210 mm;

and SA-240/
SA-240M, ASTM

SA-789/SA-789M
and ASTM A790/

Exceeding, °C [Note | A790/A790M for ~ A182/A182M, and A790M for A182/A182M, and

0] £ <10 mm ASTM A479/A479M t <10 mm ASTM A479/A479M
40 229 200 333 292
65 229 200 318 292
100 223 197 297 280
125 218 192 286 268
150 215 188 278 258
175 212 185 271 252
200 210 184 265 248
225 209 183 260 246
250 209 183 257 245
275 209 183 256 244
300 209 183 256 244
325 209 183 256 242
350 209 183 256 240

NOTE:

(1) This material may embrittle by exposure to moderately elevatéd‘temperatures. See Section I, Part D, Non-
mandatory Appendix A, A-207 and A-208.
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CASE (continued)

2496-4

Table 4
Mean Coefficients of Thermal Expansion
Temperature Coefficient, Temperature Coefficient,
Ramper 2€——t7°€} 16— RangerF——t/*Fj 164
RT-100 13.7 RT-212 7.6
RT-150 13.9 RT-302 7.7
RT-200 14.0 RT-392 7.8
RT-250 14.2 RT-482 7.9
RT-300 14.4 RT-572 7.9
RT-350 14.5 RT-662 8.0
RT-400 14.7 RT-752 8.1

5 (2496-4)
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CASE

Approval Date: June 20, 2008

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

2498

Case 2498

Use of SA/EN 10028-2, Grades P235GH and P265GH
Steel

Section VIII, Division 1

Inquiry: Is it permissible to use steel plate, manufac-
tured in accordance with SA/EN 10028-2, Grades
P235GH and P265GH to a maximum thickness of 2%, in.
(60 mm) in the construction of pressure vessels under
the rules of Section VIII, Division 1?

Reply: It is the opinion of the Committee that steel plate
manufactured in accordance with SA/EN 10028-2, Grades
P235GH and P265GH to a maximum thickness of 2%, in.
(60 mm) may be used, in Section VIII, Division 1 construc-
tion, provided the following additional requirements are
met:

(a) The design temperature shall not exceed 700
(371°C).

(b) The maximum allowable stress values for¢the’mat
rials shall be those given in Tables 1 and 1M.

(c) The material shall be considered as,P"No. 1, Groy
No. 1.

(d) For external pressure design,sge Fig. CS-2 of Se|
tion II, Part D.

(e) In UCS-66 the material shall be assigned to Curve
in the as-rolled condition and Curve D in the normalizg
condition.

(f) This Case numbertshall be on the Manufacturey

Data Report.

standards, laws, regulations or other relevant documents.

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
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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Table 1
Maximum Allowable Stress Values
For Metal Grade P235GH Grade P265GH
Temperature Not Maximum Allowable Maximum Allowable
Exceeding, °F Stress Values, ksi Stress Values, ksi
100 14.9 17.0
15U 147 1/7.U
200 14.9 17.0
250 14.9 17.0
300 14.9 17.0
400 14.9 17.0
500 14.9 17.0
600 14.9 17.0
650 14.9 17.0
700 12.5 15.6
Table 1M
Maximum Allowable Stress Values
For Metal Grade P235GH Grade P265GH
Temperature Not Maximum Allowable Maximum Allowable
Exceeding, °C Stress Values, MPa Stress Values, MPa
40 103 117
65 103 117
100 103 117
125 103 117
150 103 117
200 103 117
250 103 117
300 103 117
325 103 117
350 96.8 117
375 [Note (1)] 85.0 108
NOTE:

1) These values are provided for interpolation\pturposes only.
The maximum use temperature is 371°C.
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CASE

2500

Approval Date: November 2, 2004

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

Case 2500

Use of ASTM A576 Hot-Wrought Carbon Steel Bars for
Forming Fittings for HLW Construction

Section IV

Inquiry: May internally threaded fittings formed from
ASTM A576, Standard Specification for Steel Bars, Carbon,
Hot-Wrought, Special Quality, by the cold heading process
be used in the construction of water heaters and storage
tanks to the rules of Part HLW?

Reply: It is the opinion of the Committee that the mate-
rial specified in the Inquiry may be used in the forming of
fittings for water heaters and storage tanks under the
rules of Section 1V, Part HLW, with the following addi-
tional requirements:

(a) The grades shall be limited to 1008 through 1015.

(b) Supplementary requirement, S1, Cold-Working
Quality, of ASTM A576 shall apply.

(c) A certificate shall be provided that identifies-the
material, with its material specification, grade, and"Rock-
well B hardness number. This number shall be"betweg¢n
55 and 78.

(d) The fitting size shall not exceed NPS 1\(DN 25).

(e) The fitting manufacturer shall provide the purchp-
ser with a Certificate of Compliancé/that states compli-
ance with this Case and identifies by part number all pf
the purchaser's fittings that comply with requirements
of this Case.

(f) ldentification of the fittings shall conform to the re-
quirements of HLW-203(b).

(g) Welding procedure and performance qualificatign
shall be performed”in accordance with Section IX and
the additionalrequirements of Part HLW.

(h) Theimaximum allowable working pressure for|a
vessel inCorporating these fittings shall be establish¢d
by a_proof test per HLW-500.

(i) All other requirements of Part HLW shall be met

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

standards, laws, regulations or other relevant documents.

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
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

2503-1

Approval Date: November 20, 2007

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

Case 2503-1
Use of UNS S32003 Stainless Steel
Section VIII, Division 1

Inquiry: Under what conditions is it permissible in
welded construction conforming to the rules of Section
VIII, Division 1, to use UNS S32003 wrought ferritic/aus-
tenitic stainless steel as seamless and welded pipe and
tube, and plate, conforming to the composition require-
ments of Table 1, and the mechanical property require-
ments of Table 2, and otherwise conforming to the
requirements of SA-240, SA-789, and SA-790, as
applicable?

Reply: It is the opinion of the Committee that the mate-
rials described in the Inquiry may be used in Section VIII,
Division 1, construction, provided the following require-
ments are met:

(a) The material shall be furnished in the heat treated
condition. The heat treatment shall be performed in the
range of 1850°F-2010°F (1010°C-1100°C) with subse-
quent rapid cooling.

(b) The rules for austentic-ferritic stainless steels |n
Section VIII, Division 1, Subsection C, Part UHA sh3ll
apply.

(c) The design temperature shall not ex¢ceed 650{F
(343°0).

(d) The maximum allowable design,stress values sh3ll
be those listed in Tables 3 or 3M. Eon'welded pipe and
tube, a joint efficiency factor of 0(85 shall be used.

(e) For external pressure(design, use Fig. HA-5 of Sefc-
tion II, Part D.
(f) Separate welding-procedure qualifications shall he
performed in accetdance with Section IX. For weldifg
performance qualifications, the material shall be consifl
ered P-No. 10H;Group 1.
(g) Heat treatment after welding is neither requirg
nor prohibited. However, if heat treatment is applied
the solation annealing treatment shall be as noted in (3)
(), This Case number shall be included in the materia
documentation and marking and shall be shown on the
Manufacturer's Data Report.

j=

standards, laws, regulations or other relevant documents.

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
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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Table 1
Chemical Requirements
Element Weight %
Carbon, max. 0.030
Manganese, max. 2.00
Phosphorus, max. 0.030
ITUr, Imdax. U.UZU
ilicon, max. 1.00
hromlum 19.5-22.5
ickel 3.0-4.0
olybdenum 1.50-2.00
Nitrogen 0.14-0.20
Ifon Balance

Table 2
Mechanical Property Requirements
Sheet/Strip < %6 in. (< 4.8 mm) Plate > ¥%,¢ in. (> 4.8 mm) Tube Pipe
Tensile Strength, min., ksi 100 (690) 95 (655) 1004(690) 90 (620)
(MPa)
Yield Strength, min. (0.2% 70 (485) 65 (450) 70 (485) 65 (450)
Offset), ksi (MPa)
Hlongation, min. (in 2 in.) 25% 25% 25% 25%
Table’3
Maximum Allowable Stress Values
For Metal Temperature Not Stress Values, ksi [Note (1)]
Exceeding, °F Sheet Plate Tube Pipe
100 28.6 27.1 28.6 25.7
200 27.7 26.3 27.7 249
300 26.1 24.8 26.1 23.5
400 25.8 24.5 25.8 23.2
500 25.8 24.5 25.8 23.2
600 25.8 24.5 25.8 23.2
650 25.8 24.5 25.8 23.2

NOTE:

1) The revised criterion of 35 on tensile strength was used in establishing the values.
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CASE (continued)

2503-1

Table 3M

Maximum Allowable Stress Values

For Metal Temperature Not

Stress Values, MPa [Note (1)]

Exceeding, °C Sheet Plate Tube Pipe
40 197 187 197 177
65 197 187 197 177
100 189 180 189 170
150 180 171 180 162
200 178 169 178 160
250 178 169 178 160
300 178 169 178 160
325 178 169 178 160
350 [Note (2)] 178 169 178 160

GENERAL NOTE: CAUTION: This material may be expected to develop embrittlement after exposure at modeérately elevated tem-

peratures. See paragraphs A-340 and A-360 in Appendix A of Section, II Part D.

NOTES:

(1) The revised criterion of 3.5 on tensile strength was used in establishing the values.
(2) The value at 350°C is for interpolation only. The maximum use temperature is 343°C.
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CASE

ASME BPVC.CC.BPV-2019 2511

Approval Date: August 3, 2005

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

Case 2511 Reply: 1t is the opinion of the Committee that the\re-
Requirements for Use of an Alternative Test Method quirements of PG-73.4.2.2(b), requiring owner and’boiler
Under PG-73.4.2.2 manufacturer acceptance to use an alternative test'meth-
Section | od, may be waived, provided that the safety valve manfi-

facturer and either the boiler manufacturer or boiler

Inquiry: Under what conditions may the requirements owner agree to invoke this Code Case,

of PG-73.4.2.2(b), requiring owner and boiler manufac- This Case number is to be included with the safety

turer acceptance to use an alternative test method, be valve stamping information required: by PG-110.
waived?

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
and nuclear components, and the inservice inspection of nuclear components and transport tanks. The user of the Code should refer to other pertinent codes,
standards, laws, regulations or other relevant documents.
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CASE

2512

Approval Date: October 27, 2005

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

Case 2512

18Cr-10Ni-3Cu-Ti-Cb Seamless Austenitic Stainless
Steel Tube

Section |

Inquiry: May solution-treated 18Cr-10Ni-3Cu-Ti-Cb
seamless austenitic stainless steel tube with chemical
analysis shown in Table 1, the mechanical properties
shown in Table 2, and otherwise conforms to applicable
requirements in SA-213 be used for steam service in Sec-
tion [ construction?

Reply: It is the opinion of the Committee that the mate-
rial listed in the Inquiry may be used for steam service in
Section I construction, provided that the following re-
quirements are met:

(a) The material shall meet the chemical analysis and
minimum tensile requirements described in the Inquiry,
and shall otherwise meet the requirements of SA-213 as
applicable, except as shown in paras. (b) and (c).

(b) The minimum solution-treating temperature\for
this material shall be 2120°F (1160°C).
(c) This material shall have a hardness not exceeding
192 HB/200 HV (90 HRB).
(d) The rules of PG-19 for TP321H shall apply for thfis
material, except that solution treatment, when required,
shall be at the minimum tempetature of 2120{F
(1160°C) and the recommended ‘maximum temperatufe
of 2270°F (1245°C).
(e) The maximum allowable’stress values for the matg-
rial shall be as given in{Tables 3 and 3M. The maximum
design temperature iS¢I882°F (750°C).
(f) Separate welding procedure and performance qup-
lification shall-be*conducted for the material in accojr-
dance with Section IX.
(g) This.€ase number shall be referenced in the docp-
mentation and marking of the material and recorded ¢n
theManufacturer's Data Report.

standards, laws, regulations or other relevant documents.

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
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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Table 1

Chemical Requirements

Element Composition, %
Carbon 0.07-0.14
Manganese, max. 2.00
Phosphorus, max. 0.040
T, TIax: 0010

ilicon, max. 1.00

ickel 9.00-12.00

hromium 17.50-19.50

itanium 0.10-0.25
(olumbium plus Tantalum 0.10-0.40
(Iri+Cb/2)/C 2.0-4.0
(opper 2.50-3.50
Horon 0.0010-0.0040

Table 2
Mechanical Property Requirements
Tensile strength, min. ksi (MPa) 73 (500)
Yfield strength, min. ksi (MPa) 30 (205)
Hlongation in 2 in. or 50 mm, min,, % 35
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Table 3
Maximum Allowable Stresses

For Metal Temperature Not

Exceeding, °F Allowable Stress Values, Kksi Allowable Stress Values, ksi

-40 to 100 20.0 20.0
200 17.6 20.0 [Note (1)]
300 T7°0 200 [Note (1]
400 16.8 20.0 [Note (1)]
500 16.7 20.0 [Note (1)]
600 16.5 20.0 [Note (1)]
650 16.2 20.0 [Note (1)]
700 15.9 20.0 [Note (1)]
750 15.6 20.0 [Note (1)]
800 15.2 20.0 [Note (1)]
850 14.8 19.8 [Note (1)]
900 14.3 19.4 [Note (1)]
950 139 18.8 [Note (1]
1000 13.5 18.3 [Note (1)]
1050 13.2 17.8Nete (1)]
1100 129 1744 Note (1)]
1150 12.6 153 [Note (1)]
1200 11.8 11.8
1250 9.0 9.0
1300 7.1 7.1
1350 57 57
1400 4.8 [Note (2)] 4.8 [Note (2)]

GENERAL NOTE: The revised criterion of 3.5 on tensile strength was used in establishing these values.

NOTES:

(1) Due to the relatively low yield strength of this¢material, these high stress values were established at
temperatures where the short-time tensile properties govern to permit the use of these alloys where
slightly greater deformation is acceptablePhése higher stress values exceed 66%;%, but do not exceed
90% of the yield strength at temperature. Use of these stresses may result in dimensional changes due
to permanent strain. These stress values are not recommended for the flanges of gasketed joints or

other applications where slight angetints of distortion can cause leakage or malfunction.

(2) These values are provided for interpolation purposes only.
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Table 3M
Maximum Allowable Stresses

For Metal Temperature Not

Exceeding, °C Allowable Stress Values MPa Allowable Stress Values MPa

-30 to 40 138 138
65 126 138 [Note (1)]
T00 12T T38NOtE (1)1
125 118 138 [Note (1)]
150 117 138 [Note (1)]
175 116 138 [Note (1)]
200 116 138 [Note (1)]
225 116 138 [Note (1)]
250 116 138 [Note (1)]
275 115 138 [Note (1)]
300 114 138 [Note (1)]
325 113 138 [Note (1)]
350 111 138 [Note (1)]
375 109 138 [Note (1)]
400 107 138 [Note (1)]
425 105 138 [Note (1)]
450 102 137 [Note (1)}
475 99.7 135 [Note (@)}
500 97.1 131 [Note\(1)]
525 94.5 128 [Note’(1)]
550 92.2 124 [Note (1)]
575 90.0 122 [Note (1)]
600 88.2 119 [Note (1)]
625 86.6 102 [Note (1)]
650 80.7 80.7
675 63.3 63.3
700 50.5 50.5
725 41.5 41.5
750 352 35.2

GENERAL NOTE: The revised criterion of 3.5/01 tensile strength was used in establishing these values.

NOTE:

(1) Due to the relatively low yield strength of this material, these high stress values were established at
temperatures where the short-time tensile properties govern to permit the use of these alloys where
slightly greater deformation.is'acceptable. These higher stress values exceed 66%;%, but do not exceed
90% of the yield strength.at/emperature. Use of these stresses may result in dimensional changes due
to tpermanent strain. These stress values are not recommended for the flanges of gasketed joints or
other applications‘where slight amounts of distortion can cause leakage or malfunction.
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CASE

2514-1

Approval Date: July 7, 2006

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

Case 2514-1

Use of SA-182 F22V, SA-336 F22V, SA-541 22V, SA-542
Type D, Class 4a, and SA-832 22V to 850°F (454°C)
Section VIII, Division 3

Inquiry: May SA-182 F22V, SA-336 F22V, SA-541 22V,
SA-542 Type D, Class 4a, and SA-832 22V be used at a
temperature of less than or equal to 850°F (454°C) for
Section VIII, Division 3 construction?

Reply: It is the opinion of the Committee that SA-182
F22V, SA-336 F22V, SA-541 22V, SA-542 Type D, Class
4a, and SA-832 22V may be used for Section VIII, Division
3 construction at a temperature of less than or equal to
850°F (454°C), provided the following conditions are met:

(a) The maximum continuous time and temperature
shall be included in user's design specification.

(b) Design temperature is equal to or less than 850°F
(454°Q).

(c) The yield strength value, S, shall be those shown in
Tables 1 or 1M.

(d) The diameter ratio (Y = D,/Dy] shall be equal to‘or
less than 1.2.

(e) The design pressure for a cylindrical shelhshall not
exceed the limit set by eq. (1).

Pp = [2/3J x ke x S % (5(0) 1)

D; = inside diameter

D, = outside diameter.

k. = membrane adjustment factor from Table 2. Inter-
polation may\be used for intermediate values of de-
sign temperdture.

Pp = design pressure

S, = yield strength value at design temperature

Y = diameter ratio D,/D;

(g) For all components except standard pressure parfts
and bolted flanges specified in (m), the elastic analydis
shall be performed. The local primary membrane} Ry, lodal

primary membrane plus bending [P; + Pb], and primafy
plus secondary stresses intensity [P; +Pp\F Q] shall npt
exceed the following limits:

P < ke x Sg7 18 (B)

By x S, ()
By < a x ky x S/ 1.5 P
Pi+Py+Q<2xkyxS5), (p)

@/)="shape factor [see KD-210(0)]
k, = local, bending and secondary adjust factor from
Table 4. Interpolation may be used for intermediate
values of the design temperature.

(h) The inelastic analysis for the shakedown and totpl
accumulated inelastic strain including the effect of creg¢p
shall be performed for pressure parts except standafd
pressure parts and bolted flanges specified in (m). The
elastic perfectly plastic stress strain curve using S, and
creep rate specified in the following equation shall be
used for the analysis.

The following creep rate shall be used in the creg¢p
analysis:

(U.S. Customary Units)

log oksj = — 0.0263 x (P/1000)? + 0.8159 x (P/1000]
- 46063

(51 Units)

log aup, = — Q0263 x (F/2000)% + 0.8159 x (P/1000]

{fl*The design pressure for a spherical shell shall not : .
exceed the limit set by eq. (2). a7y n
where

Pp = [4/3} x ke x Sy % Iy(Y) )

o = stress, ksi (MPa)

standards, laws, regulations or other relevant documents.

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
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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P = Larson-Miller parameter

= (T¢ + 273.16) x (20 - log €min)

= (Tr/1.8 + 255.38) x (20 - log €myin)
T¢ = temperature, °C
Tr = temperature, °F

Emin = upper bound minimum creep rate, %/hr

Thatotal acermlatadinalacticectrain chall naot avcand
THe—totar—o HreraSte-Strati-Snamrhotexeeeea

ASME BPVC.CC.BPV-2019

temperature rating listed in the ASME standard or calcu-
lated per Appendix 2 of Section VIII, Division 1. These
parts shall be made of materials listed in Section VIII, Di-
vision 3. When calculations are performed for supplemen-
tary loads, the following stress limits are applied. The
average primary stress intensity in bolts shall be based
on the thread root diameter and shall not exceed the max-

oottt A=

the following:

For weld and heat affected zone Other Parts

Nlembrane 0.5% 1.0%
Hending 1.25% 2.5%
Hocal 2.5% 5.0%

A shakedown analysis shall be conducted by using max-
ihum expected operating loads and maximum continuous
time at operating temperature for at least 2 cycles. The
amalysis shall demonstrate that the unloading and subse-
qhent reloading portions of the cycle are elastic at any
ppint. The hold time at the maximum load that is used
ir] the analysis shall be at least one year to consider the
effects of creep on shakedown.

(i) (ke x Sy)instead of S, shll be used in the pure shear
sfress evaluation in KD-232 and bearing stress evaluation
in KD-233.

(j) When the design cycles are calculated in accordance
wfith KD-3, the design fatigue curve for 2%/,Cr-1Mo-Y,V
sfeel shown in Figures 1 and 1M and Table 3 shall be
used. Interpolation may be used for the imtermediate
tgmperature between 800°F (427°C) and 850°F (454°C):
Almean stress correction is not necessary. The design‘éy-
cles shall be less than or equal to 1,000 cycles.

(k) When the design cycles are calculated in accordance
wiith KD-4, the fatigue crack growth rate factors for high
strength low alloy steels shown in Tables KD-430 or
KP-430M shall be used. The creep crack growth during
hold time shall be considered.

() The design using autofréttage per KD-5, layered
bssel constructions per KD<8/and wire-wound vessel
nstruction per KD-9 shall not be used.

(m) Standard pregsure parts that comply with an
ABME product standard/listed in Table KG-141 and flange
jdints in accordance'with Appendix 2 of Section VIII, Divi-
sipn 1 may be Gsed as closure components at the pressure

Q<

imum allowable stress values of S in Table 3 of Section II,
Part D. Primary plus secondary membrane stress intehs
sity in bolts shall not exceed 2S. Primary plus secondary
membrane plus bending stress intensity in bolts_shall'not
exceed 3S due to the combination of both the design loads
and preloads. Stress intensification due to,the threads
shall not be considered in the above analysis»The primary
plus bending stress for the bolted flange shall not exceed
1.5S and primary plus secondary (stress for the bolted
flange shall not exceed 3S.

(n) Two sets of tension specimens and one set of Char-
py V-notch impact speciméns shall be tested. One set each
of tension specimens shall be exposed to heat treatment
Condition A. The second set of tension specimens and
the set of Charpy impact specimens shall be exposed to
heat treatment, Candition B.

(1) Condition A: maximum anticipated cycles of heat
treatment\during fabrication and field repair (if required)
of vessel portion

(2) Condition B: minimum anticipated cycle(s) of
heat treatment during fabrication of vessel portion

(o) Welding procedure qualifications using a produc-
tion weld consumable shall be made for material welded
to itself or to other materials. The qualifications shall con-
form to requirements of Section IX, and the maximum ten-
sile strength at room temperature shall be 110 ksi
(758 MPa) for heat treatment Conditions A and B.

(p) Deposited weld metal from each heat or lot of elec-
trodes, filler rod and filler wire-flux combination shall be
tested for each welding process to be used. The maximum
tensile strength specified in (o) and the minimum tensile
strength for the base metal shall be met in PWHT Condi-
tions A and B. The minimum CVN impact properties spe-
cified in (s) shall be met in PWHT Condition B. Testing
shall be in general conformance with SFA-5.5 for covered
electrodes, SFA-5.23 for filler wire-flux combinations, and
SFA-5.28 for gas shielded welding.

Table 1
Values of Yield Strength

Yield Strength, ksi, for Metal Temperature Not Exceeding, °F

Spec. No. Grade, Class 100 200 300 400

500 600 650 700 750 800 850

SA-182 F22V, SA-336 F22V, 60 59.5 58.6 57.4
SA-541 22V, SA-542
Type D, Class 4a, SA-832
22V

56.0 54.2 53.3 52.3 51.2 50.1 49.0
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Table 1M
Values of Yield Strength

Yield Strength, MPa, for Metal Temperature Not Exceeding, °C

Spec. No. Grade, Class 40 100 150 200

250

300 350 375 400 425 450 475

SA-182 F22V, SA-336 F22V, 414
SA-541 22V, SA-542 Type D,

410 404 396

388

377 366 360 353 346 339 332

Class 4a, SA-832 22V

GENERAL NOTE: The maximum design temperature for these materials is 454°C. Values above 454°C are provided only for the purpose df

interpolation.

(q) The requirements for postweld heat treatment for
this material (P-No. 5C) shall be as specified for P-No.
5A material in Table KF-402.1 in Section VIII, Division 3.

(r) The welding process shall be SAW, SMAW, GTAW,
or GMAW. The deposited weld metal shall meet the com-
positional requirements listed in Table 4.

(s) Average transverse Charpy V-notch impact values
for base metal, weld metal, and heat affected zone at
the lower temperature of -20°F (-29°C) or the minimum
design metal temperature shall not be less than 40 ft-1b
(54 ]J) with no single value below 35 ft-1b (48 ]) after ex-
posure to the vessel minimum postweld heat treatment
cycle. The minimum postweld heat treatment tempera-
ture and hold time shall be as specified in Table KF-402.1.

In addition each heat of base metal, welding materials,
and production weld tests for deposited weld metal and
heat affected zone shall be tested for temper embrittle-
ment susceptibility to determine the respective transition
temperature shifts following step cooling heat tréatment
and shall meet the transition temperature shift relation-
ship provided in (t). When the purchaser agrees, in lieu
of step cooling tests, chemical compgsition limits for the
J-factor and X-bar factor specified in JAPI 934, December
2000 Edition, may be used, with'the additional require-
ment that the X-bar chemical.Composition limits for weld-
ing consumables shall alse be’'applied to the base metals
and shall be less than or equal to 15. The step cooling heat
treatment cycle shallbe’as follows:

(1) heat to 600FF (316°C), heating rate not critical

(2) heat-at;100°F (56°C)/hr maximum to 1100°F
(593°C)

(3)%old at 1100°F (593°C) for 1 hr

(4) cool at 10°F (6°C)/hr maximum to 1000
(538°C)
(5) hold at 1000°F (538°C) for”15 hr

(6) cool at 10°F (6°C)/hrmaximum to 975°F (524°C

(7) hold at 975°F (524%C) for 24 hr
(8) cool at 10°F (69€) /hr maximum to 925°F (496°
(9) hold at 925°F{496°C) for 60 hr
(10) cool at 58F(3°C) /hr maximum to 875°F (468°
(11) hold@t,875°F (468°C) for 100 hr
(12) cool-at 50°F (28°C)/hr maximum to 600
(316°C)
(43) cool to ambient temperature in still air
(t) The transition temperature shift relationship is
follows:

vTr40 + 2.5A4vTr40 < 50°F (10°C]

where
vTr40 = 40 ft-lb (54 J) minimum transition ten
perature before step cooling at minimu
PWHT
AvTr40 = shift in the 40 ft-1b (54 ]J) minimum trans
tion temperature due to step cooling
minimum PWHT (vTr 40 sc -vTr 40)
vTr 40 sc = 40 ft-Ib (54 ]) minimum transition ten

perature after step cooling at minimu
PWHT

(u) Caution is advised when using this material aboy
700°F (375°C). After exposure to temperature aboy
700°F (375°C), this material may exhibit temper embr
tlement and stress relaxation effects. The designer sh
consider these effects and their influence on the vessel

(v) All other requirements of Section VIII, Division
shall be satisfied.

(w) This Case number shall be marked on the materi

ye
fe

11

hl,

Table 2 shown and documented on the material test report, ar
Values of K. And K, shown on the Manufacturer's Data Report.
Design Temperature k. ky
Less than or equal to 750°F (399°C) 1.0 0.76
800°F (427°C) 0.98 0.75
825°F (441°C) 0.90 0.75
850°F (454°C) 0.87 0.75
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Number of Cycles, N

Figure 1
Design Fatigue Curve for 27,Cr-1Mo-V Steel for Temperatures Not Exceeding 800°F (427°C) and 850°F
(454°C)
1,000
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Number of Cycles, N

Figure-1M
Design Fatigue Curve for 27,Cr-1Mo-V Steel for Temperatures Not Exceeding 800°F (427°C) and 850°F
(454°C)
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Table 3
Tabulated Values of S,, From Figure 1
N Kksi MPa
For Temperature Not Exceeding 800°F (427°C)
1.E+00 294 2026
2.E+01 210 1450
5.E+01 142 978
1.E+02 110.0 759
2.E+02 88.9 613
5.E+02 71.2 491
1.E+03 62.8 433
1.72E+03 58.0 400
2.E+03 55.0 379
5.E+03 41.9 289
1.E+04 35.7 246
For Temperature Not Exceeding 850°F (454°C)
1.E+00 110 759
2.E+01 89 613
5.E+01 71 491
1.E+02 62.8 433
2.E+02 56.8 392
3.97E+02 53.4 368
5.E+02 47.4 327
1.E+03 354 244
2E+03 27.5 190
5.E+03 20.9 144
1.E+04 17.8 123
Table 4
Composition Requirements for 27,Cr-1Mo-7,V Weld Metal
Welding
Process C Mn Si Cr Mo P S \4 Cb
SAW 0.05-0.15 0.50-1.30 0.0520/35 2.00-2.60 0.90-1.20  0.015 max.  0.015max.  0.20-0.40  0.010-0.04
SMAW  0.05-0.15 0.50-1.30 0:20~0.50 2.00-2.60 0.90-1.20  0.015 max.  0.015max.  0.20-0.40  0.010-0.04p
GTAW 0.05-0.15 0.30-1.10 0.05-0.35 2.00-2.60 0.90-1.20 0.015 max. 0.015 max. 0.20-0.40 0.010-0.04p
GMAW 0.05-0.15 0.30-1.10 0.20-0.50 2.00-2.60 0.90-1.20 0.015 max. 0.015 max. 0.20-0.40 0.010-0.04p
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CASE

Approval Date: August 3, 2005

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

2515

Case 2515
Use of ASTM A514-00a Plate Material, All Grades
Section VIII, Division 3

Inquiry: May steel plate manufactured in accordance
with ASTM A514-00a, all grades be used in Section VII],
Division 3 construction?

Reply: It is the opinion of the Committee that steel plate
manufactured in accordance with ASTM A514-00a, all
grades may be used in Section VIII, Division 3 construc-
tion, provided the following additional requirements are
met:

(a) The design temperature shall not exceed 100
(40°0C).

(b) The yield strength values, S, shall be obtained fro!
Table 1.

(c) No welding is permitted on this material.

(d) This Case number shall be showmnon the Manufaj
turer's Data Report.

m

standards, laws, regulations or other relevant documents.

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
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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Table 1
Yield Strength Values

For Metal Temperature Not
Exceeding, °F (°C)

Thickness, in. (mm)

Yield Strength, ksi (MPa)

100 (40) To ¥, (20), incl. 100 (690)
100 (40) Over ¥, to 2%, (20 to 65), incl. 100 (690)
TO0(30] OVer 41/2 TO © (0o L0 100U]). INCL 90 (620])
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2516

Approval Date: August 3, 2005

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

Case 2516

Use of Chromium-Silicon Alloy Steel Wire ASTM A401/
A401M UNS G92540

Section VIII, Division 3

Inquiry: Under what conditions may ASTM A401/
A401M UNS G92540 be used for manufacture of special
closure parts designed in accordance with KD-6 of Section
V111, Division 3?

Reply: It is the opinion of the Committee that the mate-
rial described in the Inquiry may be used in the construc-
tion of closure parts conforming to the rules of KD-6 of
Section VIII, Division 3, providing the following additional
requirements are met:

(a) The maximum design temperature shall be 100°F
(40°C).

(b) Tensile strength values to be used in design shall be
as shown in Tables 1 and 1M. Tensile strength values for
intermediate diameters may be linearly interpolated. The

tensile strength used for design shall be determined using
the diameter found in (c) for material that is not, of|a
round cross-section.

(c) The mechanical testing of the materiall shall be pejr-
formed once it is in the final cross-sectional shape and
heat treated in accordance with the specification pripr
to coiling into a helical spring. The material shall be certi-
fied to the mechanical properties for a diameter of wife
that has a diameter equivalentjto the smallest crosk-
sectional dimension of the wine in the final shape.

(d) Welding is prohibjted:

(e) The materials shall not be used for fabrication pf
other pressure retainihg components, such as boltinlg,
wire wound vessels,’or wire wound frames.

(f) This Case-number shall be shown on the materipl
certification,\marking on the material, and on the Manpi-
facturer'sData Report.

standards, laws, regulations or other relevant documents.

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
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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Table 1
Tensile Strength Values, S,
Diameter, in. S, min,, ksi
0.032 300
0.041 298
0.054 292
U.UbZ U
0.080 285
0.092 280
0.120 275
0.135 270
0.162 265
0.177 260
0.192 260
0.219 255
0.250 250
Table 1M
Tensile Strength Values, S,
Diameter, mm S, min., MPa
0.8 2080
0.9 2070
1.0 2060
1.1 2040
1.2 2020
1.4 2000
1.6 1980
1.8 1960
2.0 1940
2.2 1920
25 1900
2.8 1880
3.0 1860
35 1840
4.0 1820
4.5 1800
5.0 1780
5.5 1760
6.0 1740
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2518-2

Approval Date: December 8, 2014

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

Case 2518-2

SB-407 UNS N06811, 42Ni-29Cr-28Fe-Mo-N, Seamless
Pipes and Tubes

Section I; Section VIII, Division 1

Inquiry: Under what conditions may SB-407 UNS
N06811, 42Ni-29Cr-28Fe-Mo-N, seamless pipes and tubes
be used in welded construction under the rules of Section
I and Section VIII, Division 1?

Reply: It is the opinion of the Committee that the mate-
rial described in the Inquiry may be used in welded con-
struction under the rules of Section I and Section VIII,
Division 1, provided the following requirements are met:

(a) The y value for use in PG-27 shall be 0.4.

(b) For Section VIII, Division 1, the rules in Subsection C
that shall apply are those in Part UNF for nickel, cobalt,
and high nickel alloys.

(c) The yield and tensile strength values shall be as giv-
en in Table 1 and Table 1M.

(d) The maximum allowable stress values shall be as
given in Tables 2 and 2M.

(e) The maximum design temperature is 1,000°F
(538°C) when the high set of allowable stresses is\used
and 1,050°F (565°C) when the low set of allowahlestress-
es is used.

(f) For external pressure values, see Figure NFN-13 pf
Section II, Part D.
(g) Separate welding procedure and performance qup-
lifications shall be performed in accordance with Sectign
IX.
(h) Postweld heat treatment is neithér required n¢r
prohibited. When heat treatment is performed, it shgll
be performed at 1,920°F (1 050°C) minimum.
(i) This Case number shall be shown on the Manufafc-
turer's Data Report.

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

standards, laws, regulations or other relevant documents.

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
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

Table 1
Yield and Customary Strength Values

Table 2
Maximum Allowable Stresses

For Metal Temperature Yield Strength, ksi Tensile Strength,

For Metal Temperature Allowable Stress Allowable Stress

Not Exceeding, °F [Note (1)] ksi [Note (2)] Not Exceeding, °F Values, ksi Values, ksi

100 35.0 85.0 -20 to 100 23.3 23.3
200 29.7 85.0 200 19.8 23.3 [Note (1)]
SUU £40.7 /7.0 SUU 17.9 45.5 [NOte (1]]
400 24.7 75.6 400 16.5 21.6 [Note (1)]
500 23.0 72.8 500 15.3 20.7 [Note (1)}
600 21.6 71.1 600 14.4 19.4 [Note (1)]
650 21.0 70.5 650 14.0 18.9 [Note (1)]
700 20.5 70.1 700 13.7 18.5¢[Note (1)]
750 20.1 69.7 750 13.4 18,1~[Note (1)]
800 19.8 69.2 800 13.2 17.8 [Note (1)]
850 19.6 68.6 850 13.1 17.6 [Note (1)]
900 19.5 67.8 900 13.0 17.5 [Note (1)]
950 19.4 66.7 950 12.9 17.5 [Note (1)]

1,000 19.4 65.2 1000 12:9 17.5 [Note (1)]

1,050 19.4 63.3 1050 129

1,100 19.4 61.0

NOTES:

1) General Note (b) of Table Y-1 in Section II, Part D applies to
these values.

2) General Note (b) of Table U in Section II, Part D applies to
these values.

Table 1M
Yield and Customary Strength Values

For Metal Temperature
Not Exceeding, °C

Yield Strength, Tensile Strength,
MPa [Note (1)] MPa|[Note (2)}

GENERAL NOTE: The revised‘criterion of 3.5 on tensile strength
was used in establishingithese values.

NOTE:

(1) Due to the relatively low yield strength of this material, these
higher stress.values were established at temperatures where
the short-time tensile properties govern to permit the use of
these-alloys where slightly greater deformation is acceptable.
Thesehigher stress values exceed 66%;%, but do not exceed
90% of the yield strength at temperature. Use of these stress-
es may result in dimensional changes due to permanent
strain. These stress values are not recommended for the
flanges of gasketed joints or other applications where slight
amounts of distortion can cause leakage or malfunction.

40 241 586

65 217 586
100 202 536
125 193 586
150 185 569
175 178 553
200 172 539
225 166 527
250 161 517
275 156 510
300 151 504
325 148 500
350 144 497
375 141 494
400 139 491
425 137 488
450 135 484
475 134 478
500 134 471
525 134 463
550 134 452
575 134 441

NOTES:

(1) General Note (b) of Table Y-1 in Section II, Part D applies to
these values.

(2) General Note (b) of Table U in Section II, Part D applies to
these values.
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CASE (continued)

2518-2

Table 2M
Maximum Allowable Stresses
Allowable
For Metal Temperature Stress Values, Allowable Stress
Not Exceeding, °C MPa Values, MPa
-30 to 40 161 161

3] 48 ToT [NOte (1]
100 135 161 [Note (1)]
125 129 161 [Note (1)]
150 123 161 [Note (1)]
175 119 158 [Note (1)]
200 114 154 [Note (1)]
225 111 149 [Note (1)]
250 107 144 [Note (1)]
275 104 140 [Note (1)]
300 101 136 [Note (1)]
325 98 133 [Note (1)]
350 9 130 [Note (1)]
375 94 127 [Note (1)]
400 93 125 [Note (1)]
425 91 123 [Note (1)]
450 90 122 [Note (1)]
475 90 121 [Note (1)]
500 89 120 [Note (1)]
525 89 120 [Note (1)]
550 89 120 [Note (1)]
575 89 [Note (2)]

GENERAL NOTE: The revised criterion of 3.5 on tensile strength
was used in establishing these values.

NOTES:

Q)

2

Due to the relatively low yield strength of this material, these
higher stress values were established at temperatures where
the short-time tensile properties govern to permit the-use of
these alloys where slightly greater deformation is aeceptable.
These higher stress values exceed 66%;%, but do fot exceed
90% of the yield strength at temperature. Usé‘ofthese stress-
es may result in dimensional changes due to permanent
strain. These stress values are not_récommended for the
flanges of gasketed joints or other applications where slight
amounts of distortion can cause leakage or malfunction.
This value is provided for interpolation purposes only. The
maximum design temperature is as stated in (d).
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CASE

2520

Approval Date: August 4, 2006

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

Case 2520

ASTM B444-04 UNS N06852, 50Ni-21.5Cr-17.5Fe-
9Mo-Nb, Solution Annealed Seamless Pipes and Tubes
Section |

Inquiry: Under what conditions may ASTM B444-04
UNS N06852, 50Ni-21.5Cr-17.5Fe-9Mo-Nb, solution an-
nealed seamless pipes and tubes be used in welded con-
struction under the rules of Section 1?

Reply: It is the opinion of the Committee that the mate-
rial described in the Inquiry may be used in welded con-
struction under the rules of Section I, provided the
following additional requirements are met:

(a) The rules of PG-19 for UNS N06690 shall apply for
this material.

(b) The y value shall be that for UNS N06690 in Note 6
of PG-27.4.

(c) The maximum allowable stress values shall be as
given in Tables 1 and 1M. The maximum design tempera-
ture is 1,050°F (565°C) when the high set of stresses is
used and 1,100°F (593°C) when the low set of allowable
stresses is used.

(d) For external pressure design, Fig. NFN-15 in Section
II, Part D, shall be used.

(e) Separate welding procedure and performance qup-
lifications shall be performed in accordance with_Sectian
IX.

(f) Postweld heat treatment is neither required nor
prohibited. When heat treatment is performed, it shgll
be performed at 1,920°F (1 050°C) minminum.

(g) This Case number shall be included in the material
documentation and marking and shall be shown on the
Manufacturer's Data Report.

CAUTION: Austenitic alloys ‘are’subject to stress-corrosi¢n
cracking, intergranular attack, pitting, and crevice corrosi¢gn
when used in boiler applications in aqueous environments. Fdc-
tors that affect the susceptibility of these materials are appli¢d
or residual stress, water chemistry, deposition of solids, and
material condition: Susceptibility to attack is enhanced wh¢n
the material is;used in a sensitized condition or with residual
cold work.’Concentration of corrosive agents (e.g., chloridgs,
caustic orreduced sulfur species) can occur under deposits
formedion the surface of these materials and can result in se-
vere'underdeposit wastage and crackage. For successful operja-
tion in water environments, careful attention must be paid fo
continuous control of water chemistry.

standards, laws, regulations or other relevant documents.

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
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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Table 1
Maximum Allowable Stresses

Table 1M
Maximum Allowable Stresses

For Metal Temperature

Allowable Stress Allowable Stress

For Metal

Not Exceeding, °F Values, ksi Values, ksi Temperature Not Allowable Stress Allowable Stress
~20 to 100 23.3 233 Exceeding, °C Values, MPa Values, MPa
200 20.7 23.3 [Note (1)] -30 to 40 161 161
300 To°T 233 [Note (1] 5 =9 ToT [NOtEe (1)1
400 17.9 23.2 [Note (1)] 100 141 161 [Note (1)]
500 17.0 22.8 [Note (1)] 125 136 161 [Note (1)]
600 16.4 22.1 [Note (1)] 150 132 161 [Note ()]
650 16.1 21.8 [Note (1)] 175 128 160 [Note\(1)]
700 15.9 21.5 [Note (1)] 200 124 160 [Note (1)]
750 15.8 21.3 [Note (1)] 225 121 159 fNote (1)]
800 15.6 21.1 [Note (1)] 250 118 158 [Note (1)]
850 15.5 20.9 [Note (1)] 275 116 457 [Note (1)]
900 15.4 20.6 [Note (1)] 300 114 154 [Note (1)]
950 15.3 20.2 [Note (1)] 325 112 152 [Note (1)]
1,000 15.1 19.8 [Note (1)] 350 111 150 [Note (1)]
1,050 15.0 19.3 375 110 148 [Note (1)]
1,100 14.8 400 109 147 [Note (1)]
425 108 146 [Note (1)]
(ENERAL NOTE: The revised criterion of 3.5 on tensile strength 450 107, 145 [Note (1)]
Was used in establishing these values. 475 1206 142 [Note (1)]
NOTE: 500 106 140 [Note (1)]
(L) Due to the relatively low yield strength of this material, these 525 105 138 [Note (1)]
higher stress values were established at temperatures where 550 104 135 [Note (1)]
the short-time tensile properties govern to permit the use of 572 103 [Note (2)] 132 [Note (1)],
: L [Note (2)]
these alloys where slightly greater deformation is acceptable.
These higher stress values exceed 66%;%, but do not exceed 00 102 [Note (2)]

90% of the yield strength at temperature. Use of these stresses
may result in dimensional changes due to permanent strain.
These stress values are not recommended for the flanges of
gasketed joints or other applications where slight amounts
of distortion can cause leakage or malfunction.

GENERAL NOTE: The revised criterion of 3.5 on tensile strength
was used in establishing these values.

NOTES:

€

(2)

Due to the relatively low yield strength of this material, these
higher stress values were established at temperatures where
the short-time tensile properties govern to permit the use of
these alloys where slightly greater deformation is acceptable.
These higher stress values exceed 66%;%, but do not exceed
90% of the yield strength at temperature. Use of these stresses
may result in dimensional changes due to permanent strain.
These stress values are not recommended for the flanges of
gasketed joints or other applications where slight amounts
of distortion can cause leakage or malfunction.

This value is provided for interpolation purposes only. The
maximum design temperature is as stated in (c).
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CASE

2523-2

Approval Date: August 30, 2018

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

Case 2523-2
Use of Metric Units
Section I; Section IV; Section IX; Section X; Section XII

Inquiry: Under what conditions may a Manufacturer
use a mixed system of units (e.g. a combination of U.S.
Customary units, SI units and/or local customary units)
to demonstrate compliance with all of the requirements
of Sections I; IV; IX; X; and XII of the Boiler and Pressure
Vessel Code?

Reply: It is the opinion of the Committee that a Manu-
facturer may use a mixed system of units (e.g., a combina-
tion of U.S. Customary Units, SI units, and/or local
customary units) to demonstrate compliance with all
the requirements of Sections under the following
conditions:

(a) For any single equation, all variables must be ex-
pressed in a single system of units. In general, it is ex-
pected that a single system of units shall be used for all
aspects of design except where infeasible or impractical.
When components are manufactured at different locas
tions where local customary units are different than those
used for the general design, the local units may beused
for the design and documentation of that compgnent. Si-
milarly, for proprietary components or those unhiquely as-
sociated with a system of units different than that used
for the general design, the alternate units may be used
for the design and documentation ef that component.

(b) When separate equations are provided for U.S. Cus-
tomary and SI units, those equations must be executed
using variables in the unit§ associated with the specific
equation. Data expressed'injother units shall be converted
to U.S. Customary or SI units for use in these equations.
The result obtained from execution of these equations
may be converted\to other units.

(c) Produetion, measurement and test equipment,
drawings, welding procedure specifications, welding pro-
cedure and performance qualifications, and other fabrica-
tiondoeuments may be in U.S. Customary, SI, or local
customary units in accordance with the fabricator's prac-
tice. When values shown in calculations and analysis, fab-

are in different units, any conversions necessary for vejr-
ification of Code compliance shall be in accordance.with
paras. (g) and (h).

(d) Material that has been manufactured-and certifig¢d
to either the U.S. Customary or SI material specificatign
(e.g., SA-516 or SA-516M) may be used)regardless of tle
unit system used in design.

(e) Standard fittings (e.g., flanges, elbows, etc.) that
have been certified to either U.S! Customary units or I
units may be used regardless of the units system us¢d
in design.

(f) Conversion of units, using the precision specified jn
paras. (g) and (h)<¢shall be performed to assure that di-
mensional consistency is maintained. Conversion factofs
between U.§S. Customary and SI units may be found |n
the Nonnfandatory Appendix, Guidance for the Use pf
U.S. Customary and SI Units in the ASME Boiler and Prefs-
sure~Vessel Code. Whenever local customary units afe
usedvthe Manufacturer shall provide the source of the
conversion factors that shall be subject to verificatign
and acceptance by the Authorized Inspector or Certifi¢d
Individual.

(g) Conversion factors shall be accurate to at least four
significant figures.

(h) The results of conversions of units shall be ek-
pressed to a minimum of three significant figures.

(i) All entries on a Manufacturer's Data Report shall me
in units consistent with the fabrication drawings for the
component using U.S. Customary, SI, or local customary
units. It is acceptable to show alternate units parentheti-
cally. Users of this Case are cautioned that the receiving
Jurisdiction should be contacted to ensure the units afe
acceptable.

(j) U.S. Customary, S], or local customary units may be
used for the Code-required nameplate marking consistent
with the units used on the Manufacturer's Data Report. It
is acceptable to show alternate units parenthetically.
Users of this Case are cautioned that the receiving Juris-
diction should be contacted to ensure the units afe
acceptable.

(k) This Case number shall be shown on the Manufafc-

turer's Data annvl’

I 1 & + A s 3 +
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standards, laws, regulations or other relevant documents.

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
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

2527

Approval Date: April 26, 2007

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

Case 2527

Pneumatic Testing of Pressure Vessels, U-1(j), UM
Vessels

Section VIII, Division 1

Inquiry: Under what conditions may single chamber
pressure vessels, fabricated by a manufacturer authorized
under the provisions of Section VIII, Division 1, U-1(j), UM
vessels, be routinely pneumatically tested in lieu of the
provisions of UG-20(f)(2) and UG-100?

Reply: It is the opinion of the Committee that the pneu-
matic test provisions prescribed in UG-100 and the re-
strictions of UG-20(f)(2) may be waived, provided the
following requirements are met:

(a) The maximum allowable working pressure of the
vessel is no greater than 500 psig (3.5 MPa).

(b) The materials used for pressure retaining portions
of the vessel and for nonpressure parts attached to pres-
sure parts by welds having a throat thickness greater than
Y, in. (6 mm) are restricted to those listed in the notes to
Fig. UCS-66.

(c) The following thickness limitations apply wilien
using this Code Case:

(1) For butt joints, the nominal thickness at the thick-
est welded joint shall not exceed Y, in. (13 min).

(2) For corner joints or lap welds, the‘thinner of the
two parts joined shall not exceed Y, in~(13 mm).

(3) ASME B16.5 ferritic steel flanges used at design
metal temperature no colder than=20°F (-29°C) may
be used without thickness limitation.

(d) The minimum metal temperature during the pneu-
matic test shall be maintained at least 30°F (17°C) above
that given in Fig. UCS466 for the governing material clas-
sification and thickhess combination in UCS-66(a).

(e) The pneumatic test pressure shall be at least equal
to 1.3 times thesmaximum allowable working pressure, to
be stamped on the vessel, multiplied by the lowest ratio
(for thezmaterials of which the vessel is constructed) of
the stress value S for the test temperature of the vessel
te-the stress value S for the design temperature (see
UG<21). In no case shall the pneumatic test pressure ex-

(f) The pressure in the vessel shall be gradually,in-
creased to not more than one-half of the test pressuie.
Thereafter, the test pressure shall be increased)in’ steps
of approximately one-tenth of the test pressure until the
required test pressure has been reached.\Then the prefs-
sure shall be reduced to a value equal toythe test pressufe
divided by 1.3 and held for a sufficientytime to permit ip-
spection of the vessel. This inspection for leakage may be
performed outside of the test(facility defined in (g)(1).
The visual inspection of the vessel at the required teft
pressure divided by 1.3 shray be waived, provided:

(1) a suitable gas-leak test is applied.

(2) substitution, of'the gas leak test is by agreement
reached between Manufacturer and Inspector.

(3) all welded seams that will be hidden by assemblly
are given a vistal examination for workmanship prior fo
assembly:

(4) the vessel will not be constructed and stampgd
fory“lethal” service [see UG-116(d)].

{g) The Manufacturer is responsible for performing the
pneumatic test in accordance with one of the following
two options:

(1) in a test facility that is capable of containing, ip-
cluding the pressure wave and projectiles, a catastrophfic
failure of the vessel under the maximum pneumatic tefst
pressure permitted in (e). The Manufacturer shall attest
to the adequacy of such a facility by one of the following
signed certifications:

(-a) For test facilities installed inside the Unit¢d
States or Canada, certification by a Professional Enginegr
experienced in the design of blast-resistant enclosures
and registered in either one or more states of the United
States or provinces of Canada, or;

(-b) For test facilities installed outside the Unit¢d
States and Canada, certification by an Engineer expefi-
enced in the design of blast-resistant enclosures with qup-
lifications acceptable to the concerned legal jurisdictiof.

The signed certification shall be identified in the
written description of the Quality Control System [s¢e
UG-117(e)] for information to the Authorized Inspectr
as a part of the UG-117(f) authorization and annupl
reviews.

LCCC‘{ 1.3 tilllCD t}lC anDiD fUl La}Lu}dth tcat preassulc ‘Uy
more than 10% as defined in Appendix 3-2. The provi-
sions of UG-100 shall not apply.

Lanl) M £ 4 i) 11 4L 44l 4 L 2l
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is constructed and installed in accordance with the design
as certified above.

standards, laws, regulations or other relevant documents.

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
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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(2) or the Manufacturer shall ensure the distances (h) This Case number shall be shown on the Manufac-
required by ASME PCC-2, Article 5.1, Appendices II and turer's Data Report.
IIT are adhered to between the pressure vessel and all
personnel during the pressure test.

2 (2527)


https://asmenormdoc.com/api2/?name=ASME BPVC.CC.BPV.IV 2019.pdf

ASME BPVC.CC.BPV-2019

CASE

Approval Date: October 27, 2005

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

2529

Case 2529

Drain Valve on Horizontal Helical Coil Watertube
Boilers

Section IV

Inquiry: May a drain valve be connected at a location
other than the lowest practicable water containing space
on a horizontally mounted helical coil heating boiler or
HLW stamped water heater?

Reply: It is the opinion of the Committee that a drain
valve may be connected at a location other than the low-
est practicable water containing space on a horizontally
mounted helical coil heating boiler or HLW stamped
water heater, provided the following conditions are met:

(a) The boiler or water heater shall be a watertubetyj

with a horizontally mounted helical coil heat exchanger.

(b) A drain valve shall be connected at the lowgst praj
ticable point in the piping connected.te the he
exchanger.

(c) Helical Coil heat exchanger mustbé-made of a co
rosion resistant material.

(d) All other requirements of Séction IV shall apply.

(e) This Case number shall bé included on the Manufa|
turer's Data Report Form Ht3 or Form HLW-6.

standards, laws, regulations or other relevant documents.

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
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

2532-4

Approval Date: December 15, 2011

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

Case 2532-4

Titanium Aluminum Vanadium Iron Alloy, Grade 38 (Ti
4AL-2.5V-1.5Fe) UNS R54250

Section VIII, Division 1

Inquiry: May titanium Grade 38 (Ti 4Al-2.5V-1.5Fe) al-
loy be used in Section VIII, Division 1 construction?

Reply: 1t is the opinion of the Committee that the tita-
nium Grade 38 Ti 4Al-2.5V-1.5Fe alloy may be used in
Section VIII, Division 1 construction, provided the follow-
ing requirements are met:

(a) The material shall meet the requirements of the
ASME Specifications in Table 1.

(b) The maximum allowable stress values shall be &s
shown in Table 2 or 2M. The maximum design tempetp-
ture shall not exceed 650°F (343°C).

(c) The charts for determining thickness for\those corp-
ponents under external pressure are showntin Figures|1
and 1M and the corresponding tabular-yalues are shown
in Table 3.

(d) Welding procedure and performance qualifications
shall be conducted in accordance with Section IX. Sepp-
rate welding procedure and performance qualificatign
are required for this material, and the minimum tensile
strength shall be 130&si (895 MPa).

(e) All other rules, for Section VIII, Division 1, Part UNF
applicable to titanium shall be met.

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

standards, laws, regulations or other relevant documents.

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
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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Table 1
Product Specifications

Table 2M
Maximum Allowable Stress Values (ALl
Product Forms)

Product Specification Grade
Bar, billet SB-348 38 Allowable Stress Values, MPa
Forgings SB-381 38 For Metal Temperature WId Pipe, Tube,
Plate, sheet, strip SB-265 38 Not Exceeding, °C Wrought Fittings [Note (1)]
SmS'M'Wemeu SB=363 WPT38 WPT38W 20 256 218
fittings 65 256 218
Seamless pipe SB-861 38 100 254 216
SJeamless .tube SB-338 38 125 244 208
Welded pipe SB-862 38 150 235 200
Welded tube SB-338 38 175 226 19
200 218 186
225 211 180
250 205 175
275 200 170
Table 2 300 196 167
Maximum Allowable Stress Values (ALl 325 12 164
Product Forms) 350 [Note (2)] 190 161
For Metal Allowable Stress Values, ksi NOTES: ] o
Temperature Not WId Pipe, Tube, 1) Isktrf:i(;ls" of 0.85 has been used in establishing these allowable
Exceeding, °F Wrought Fittings [Note (1)] (2) Values for 350°€-témperature are provided for interpolation
100 37.1 316 purposes.
150 37.1 31.6
200 37.1 31.6
250 35.6 30.3
300 34.2 29.0
350 32.8 27.8
400 31.5 26.8
450 30.4 25.8
500 29.5 25.0
550 28.7 24.4
600 28.1 239
650 27.6 23.5
NOTE:
1) A factor of 0.85 has been used in establishing these allowable
stresses.
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CASE (continued)

ASME BPVC.CC.BPV-2019 2532-4

Figure 1
Chart for Determining Shell Thickness of Components Under External Pressure Developed for Titanium
Grade 38, Ti 4Al-2.5V-1.5Fe
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GENERAL NOTE: When unidirectionally produced bar product is utilized for stiffening rings, Factor A, elastic or inelastic, shall be multiplipd
by 1.1 to account for reduced stiffness.
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CASE (continued)

2532-4 ASME BPVC.CC.BPV-2019

Figure 1M
Chart for Determining Shell Thickness of Components Under External Pressure Developed for Titanium
Grade 38, Ti 4Al-2.5V-1.5Fe
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GENERAL NOTE: When unidirectionally produced bar product is utilized for stiffening rings, Factor A, elastic or inelastic, shall be multiplied
by 1.1 to account for reduced stiffness.
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CASE (continued)

2532-4

Table 3
Tabular Values for Figure 1 and 1M
Temp., °F A B, psi Temp., °C A B, MPa
100 1.00E-05 8.35E+01 40 1.00E-05 5.76-01
1.20E-04 1.00E+03 1.74E-04 1.00+01
4.67E-03 3.90E+04 4.67E-03 2.69+02
/.LO0E=US 4.0UE+U4 /.LOE=US 3.17
1.05E-02 5.00E+04 1.05E-02 3.45
1.83E-02 5.48E+04 1.83E-02 3.78
3.83E-02 5.75E+04 3.83E-02 3.96
1.00E-01 5.75E+04 1.00E-01 3.96
200 1.00E-05 8.20E+01 95 1.00E-05 5.65-01
1.22E-04 1.00E+03 1.77E-04 1.00+01
4.09E-03 3.35E+04 4.09E-03 231402
5.97E-03 3.90E+04 5.97E-03 2.69
1.01E-02 4.50E+04 1.01E-02 3.10
2.44E-02 5.00E+04 2.44E-02 3.45
4.11E-02 5.14E+04 4.11E-02 3.54
1.00E-01 5.14E+04 1.00E-01 3.54
400 1.00E-05 7.80E+01 205 1.00E-d5 5.38-01
1.28E-04 1.00E+03 1.85E404 1.00+01
3.53E-03 2.75E+04 3.53E-03 1.90+02
6.57E-03 3.35E+04 6.57E-03 231
1.17E-02 3.75E+04 1.17E-02 2.59
2.00E-02 4.00E+04 2.00E-02 2.76
3.00E-02 4.11E+04 3.00E-02 2.83
1.00E-01 4.11E+04 1.00E-01 2.83
600 1.00E-05 7.45E+01 315 1.00E-05 5.14-01
1.34E-04 1.00E+03 1.94E-04 1.00+01
3.36E-03 2.50E+04 3.36E-03 1.72+02
4.78E-03 2.79E+04 4.78E-03 1.92
1.23E-02 3.25E+04 1.23E-02 2.24
4.50E-02 3.41E+04 4.50E-02 2.35
1.00E-01 3.41E+04 1.00E-01 2.35
800 1.00E-05 7.10E+01 425 1.00E-05 4.90-01
1.41E-04 1.00E+03 2.04E-04 1.00+01
3.38E-03 2.40E+04 3.38E-03 1.65+02
3.88E-03 2.50E+04 3.88E-03 1.72
8.82E-03 2.80E+04 8.82E-03 1.93
5.45E-02 3.00E+04 5.45E-02 2.07
1.00E-01 3.00E+04 1.00E-01 2.07
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CASE

2534

Approval Date: January 3, 2006

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

Case 2534

Use of SA-240 (UNS S43932) in Thickness Less Than
Yy in.

Section IV

Inquiry: Under what conditions may SA-240 (UNS
$43932) in thickness less than Y, in. (6 mm) be used in
Section IV construction?

Reply: It is the opinion of the Committee that SA-240
(UNS S43932) in thickness less than Y, in. (6 mm) be used
in Section IV construction, provided:

(a) The operative service shall be limited to closed hot

water heating systems at a maximum pressure of 80 psi
(550 kPa).

(b) The cylindrical parts for combustion chamber arti
pressure vessel shall be limited to a maximum of'38"in.
(950 mm) outside diameter.
(c) The material thickness shall not be less'than ¥, i
(2.5 mm) (actual thickness) for the combustion chambgr
design.
(d) The material thickness shallynot be less thgn
0.0394 in. (1 mm) (actual thickdess) for the secondary
flue gas heat exchange surfaces.
(e) Separate procedure and performance qualifications
shall be performed in ac€ordance with Section IX.
(f) The maximum @llowable stress value shall be as
shown in Table 1.
(g) This Caseaquniber shall be shown on the Manufalc-
turer's Data Report.

=

standards, laws, regulations or other relevant documents.

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
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)

2534

ASME BPVC.CC.BPV-2019

Table 1
Maximum Allowable Stress

Spec. No.

Max. Allowable
Spec. Min. Tensile Strength, Spec. Min. Yield Strength Stress Value Kksi
Grade ksi (MPa) ksi (MPa) (MPa)

SA-240

$43932 65 (448) 30 (207) 13 (89)
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ASME BPVC.CC.BPV-2019

CASE

2537

Approval Date: October 27, 2005

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

Case 2537

Alternative Rules for Ellipsoidal or Torispherical Heads
Having Integral Backing Strip Attached to Shells
Section VIII, Division 1

Inquiry: Under what conditions may ellipsoidal or tori-
spherical heads having an integral backing strip be at-
tached to shells?

Reply: It is the opinion of the Committee that an ellip-
soidal or torispherical head having an integral backing
strip be attached to shells provided the following require-
ments are met:

(a) MAWP on the vessel shall not exceed 470 psig
(1.1 MPa).

(b) Maximum design metal temperature shall not ex-
ceed 400°F (205°C).

(c) MDMT stamped on the nameplate shall not be
colder than -20°F (-29°C).

(d) Cyclic loading is not a controlling design require-
ment (see UG-22).

(e) The vessel is not in lethal service (see UW-2).
(f) The straight flange (skirt) of the head is machingd
to form an integral backing strip meeting thé requirg-
ments of Figure 1.
(g) Outside diameter of the formed head and shell shgll
not exceed 30 in. (750 mm).
(h) The required thickness of the formed head shall npt
exceed Y, in. (13 mm). The thickness of the head straight
flange shall be at least that required for a seamless shell pf
the same outside diameter!
(i) The required thickness of the shell shall not exce¢d
¥ in. (5 mm).
(j) Heads shallthave a driving force fit before welding.
(k) The jointefficiency of the head-to-shell joint sh3ll
be determined-from Table UW-12 for a Type 2 joint dp-
pending piinthe degree of radiographic examination. The
limitations in Table UW-12 for the Type 2 joints do npt
apply.
(1) This Case number shall be shown on the Manufaf-
turer's Data Report.

standards, laws, regulations or other relevant documents.

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
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)

2537 ASME BPVC.CC.BPV-2019

Figure 1
Integral Backing Strip
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ASME BPVC.CC.BPV-2019

CASE

2538

Approval Date: January 19, 2006

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

Case 2538

Minimum Thickness of Furnace Brazed Plate Heat
Exchanger Heads

Section VIII, Division 1

Inquiry: Under what conditions may a furnace brazed
plate heat exchanger head be produced below the mini-
mum thickness specified by UG-16?

Reply: It is the opinion of the Committee that a furnace
brazed plate heat exchanger may be produced with a
thickness less than that specified by UG-16 under the fol-
lowing conditions:

(a) The head has a minimum thickness of 0.016,in.
(0.4 mm).
(b) The head is integrally brazed to and supported byl a
series of adjoining heat transfer plate(s).
(c) All other applicable requirements ofiSection VIII, Dji-
vision 1 have been met.
(d) The head is protected from méchanical damage by
the finned portion of the heat exhanger and by the inte-
gral underlying brazed structute.
(e) This Case number shdll be shown on the Manufaf-
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
and nuclear components, and the inservice inspection of nuclear components and transport tanks. The user of the Code should refer to other pertinent codes,
standards, laws, regulations or other relevant documents.
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ASME BPVC.CC.BPV-2019

CASE

2540

Approval Date: July 2, 2010

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

Case 2540
2.5Cr-1Mo-V-B-Ti Material
Section |

Inquiry: May 2.5Cr-1Mo-V-B-Ti (UNS K30736) seamless
tubes with the chemical analysis shown in Table 1 and
minimum mechanical properties shown in Table 2 that
otherwise conform to SA-213 be used for Section I
construction?

Reply: 1t is the opinion of the Committee that normal-
ized and tempered seamless 2.5Cr-1Mo-V-B-Ti tubes with
the chemical analysis shown in Table 1 and minimum me-
chanical properties shown in Table 2 that otherwise con-
form to SA-213/SA-213M may be used for Section I
construction, provided the following requirements are
met:

(a) The wall thickness of the tubes shall not be greater
than 0.5 in. (12.7 mm).

(b) The material shall be austenitized within the tem-
perature range from 1800°F-1870°F (980°C-1020°C) fol-
lowed by air cooling or accelerated cooling and tempered
within the range from 1325°F-1425°F (720°C-775°G):

(c) The material in the final tempered condition-shall
not exceed a Brinell Hardness Number of 250 HBW
(HRC 25).

(d) The maximum design temperature shall be 1067°F
(575°C).

(e) The maximum allowable stress values for the mate-
rial shall be those given in Table.3 ofr Table 3M.

(f) Separate weld procedure’qualification shall apply
for this material. For the purpose of performance qualifi-
cation, the material shall be considered P-No. 5A. The per-
formance qualification shall be conducted as prescribed
in Section IX.

(g) Exemptions'te postweld heat treatment for this ma-
terial shall be)in*accordance with the rules for P-No. 5A
materials in"\PW-39. When postweld heat treatment is re-
quired, the time requirements shall be in accordance with
the rules for P-No. 54, and the PWHT temperature range
shall'be 1325°F-1425°F (720°C-775°C).

(h) All cold-formed material that is designed for service

AQSR- 400000

produces strain in the material and is performed at a ter
perature below 1200°F (650°C). The calculations.of.cold
strains shall be made as described in Section IyPG-19.

=)
1

(1) For tubes of diameter smaller or equal to 3 in.
(76.1 mm) with greater than 28% strain, the cold-formg
area, including the transition to the unstrained portio
shall be stress relieved at a tempeérature betwee
1200°F and 1380°F (650°C and ‘750°C), with a soaking
time of 1 hr/in. (1 h/25 mm),"minimum of 1 hour, fql-
lowed by cooling in air.

EIGER=Y

(2) For all cold swages, flares, and upsets regardlefs
of the dimension and‘the amount of cold reduction, and
for tubes of diameter greater than 3 in. (76.1 mm) with
greater than 17% strain, the material shall be reausteni-
tized and témpered in accordance with (b). This hept
treatment shall not be performed locally. The materipl
shall Be either heat treated in its entirety, or the colfl-
strdined area (including the transition) shall be cut awqy
from the balance of the tube or component, and hept
treated separately or replaced.

(3) In all other cases, heat treatment is neither re-
quired nor prohibited.

(i) All material formed at or above 1200°F (650°
shall be reaustenitized and tempered in accordance wif
(b). This heat treatment shall not be performed locall
The material shall be either heat treated in its entirety,
or the hot-formed area (including the transition) shgll
be cut away from the balance of the tube or component,
and heat treated separately or replaced.

= o

(j) Except as provided in (k), if during manufacturinpg
any portion of the component is heated to a temperatufe
greater than 1425°F (775°C), then the component heatg¢d
above 1425°F (775°C), including the heat-affected zone
created by the local heating, shall be removed, renormp-
lized and tempered, and then replaced in the component.

(k) If the allowable stresses to be used are less than pr
equal to those provided in Table 1A in Section II, Part(D
for Grade 22 (SA-213/SA-213M, T22) at the design terp-
perature, then the requirements of (j) may be waive(d,
provided that the portion of the component heated to[a

dt d llUlllilla} tClll}JCl dtulC Uf(J‘UU I \T()U \4} Ul }lis}lcl D}ld}}
be heat treated in accordance with the following rules.
Cold-bending or -forming is defined as any method that

£ 4. 'S £l 147000 fonNnoc o L. 4 4 t
cCperatarcgreatcroralr ©r7 v 1 (OvU Gy o rencacocdal-

ed within the temperature range 1325°F-1425°F
(720°C-775°C).

standards, laws, regulations or other relevant documents.

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
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)

2540

ASME BPVC.CC.BPV-2019

() This Case number shall be referenced in the docu-
mentation and marking of the material and shall be
shown on the Manufacturer's Data Report.

Table 2
Mechanical Property Requirements

Tensile strength, min., ksi (MPa) 85 (585)
. Table ]; Yield strength, min., ksi (MPa) 60 (415)
Chemical Requirements Elongation in 2 in., min., % [Note (1)] 20
Element Composition Limits, % NOTE:
(arbon 0.05-0.10 (1) For longitudinal strip tests, a deduction from the basic values
langanese 0.30-0.70 of 1.00% for each 1/32 in. decrease in wall thickness below
Hhosphorus, max. 0.020 %16 in. (7.8 mm) shall be made. The following table-gives the
Juifur, max. 0.010 computed values.
Silicon 0.15-0.45 Wall Thickness, in. Elongation in2 in:, min., %
(hromium 2.20-2.60 56 (0.312) 200
olybdenum 0.90-1.10 %, (0.281) {9.0
anadium 0.20-0.30 1, (0.250) 18.0
i.tanium 0.06-0.10 72 (0.219) 17.0
1trogen, max. 0.012 %6 (0.188) 16.0
Aluminum, max. 0.02 %4, (0.156) 15.0
Horon 0.0015-0.007 L (0.125) 14.0
352 (0.094) 13.0
Y16 (0.062) 12.0
0.062 to 0.035;excl. 11.6
0.035 to 0.022, excl. 10.9
0.022.£0,0.015, incl. 10.6

GENERAL NOTE: The above table gives the computed mini-
mund élongation values for each Y, in. decrease in wall thick-
neéss. Where the wall thickness lies between two values shown
above, the minimum elongation value shall be determined by
the following equation:

E=32t+ 100

E = elongation in 2 in., %
actual thickness of specimen, in.

o~
n
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CASE (continued)

ASME BPVC.CC.BPV-2019 2540

Table 3 Table 3M
Maximum Allowable Stress Values Maximum Allowable Stress Values
For Metal Temperature Not Max. Allowable Stress Values, For Metal Temperature Not Max. Allowable Stress Values,

Exceeding, °F ksi Exceeding, °C MPa
100 24.3 100 167
200 24.3 200 161
300 239 300 158
400 23.3 400 154
500 23.0 425 152
600 229 450 149
650 22.8 475 145
700 22.7 500 140
750 22.4 525 115
800 22.1 550 86.2
850 21.5 575 57.2
900 209
950 19.1 GENERAL NOTE: Values shown ir'italics are obtained from timg-
1000 14.6 dependent properties.
1050 9.8
1100 [Note (1)] 5.8

GENERAL NOTE: Values shown in italics are obtained from time-

dependent properties.

NOTE:

(1) The stress value at 1100°F is provided for interpolation only.

The maximum design is stated in (d) of the Reply.
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ASME BPVC.CC.BPV-2019

CASE

Approval Date: January 22, 2007

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

2543

Case 2543

25Cr-6Ni-Mo-N, UNS $32506, Austenitic-Ferritic Duplex
Stainless Steel

Section VIII, Division 1

Inquiry: May 25Cr-6Ni-Mo-N, UNS S32506, austenitic-
ferritic duplex stainless steel sheet, strip, plate, pipe, tube,
and bar, meeting the chemical composition and mechan-
ical property requirements shown in Tables 1 and 2,
and otherwise conforming to one of the specifications giv-
en in Table 3, be used in welded construction under the
rules of Section VIII, Division 1?

Reply: It is the opinion of the Committee that the mate-
rial described in the Inquiry may be used in Section VIII,
Division 1 construction, provided the following additional
requirements are met:

(a) The material shall be heat treated at a temperature
of 1870°F to 2050°F (1020°C to 1120°C) followed by ra-
pid cooling in air or water.

(b) The rules for austenitic-ferritic duplex stainle
steels in Subsection C, Part UHA shall apply.

(c) The maximum allowable stress values for‘the matj
rial shall be those given in Tables 4 and 4M:

(d) For welded pipe and tube products; a joint eff
ciency factor of 0.85 shall be used.

(e) For external pressure design; Fig. HA-5 of Section
Part D shall be used.

(f) Maximum design temperature of the material sh§
be 600°F (316°C).

(g) This material shall be considered as P-No. 10
Group 1.

(h) Heat treatment after forming or fabrication |
neither requised nor prohibited. When heat treatment i

performed;.it' shall be performed as noted in (a).

(i) <This Case number shall be shown on the docume
tation)and marking of the material and on the Manufa
turer's Data Report.

bS

—
]

<

standards, laws, regulations or other relevant documents.

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
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)

2543
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Table 1
Chemical Requirements

Table 4M
Maximum Allowable Stresses

Element Composition, % Allowable Stress
Carbon, max. 0.030 Values, Max., MPa [Note
Manganese, max. 1.00 For Metal Temperature Not Exceeding, °C (1]
Phosphorus, max. 0.040 40 177
ITUT, TIdX. U.UI15 05 17
ilicon, max. 0.90 125 175
ickel 5.50-7.20 150 171
hromium 24.00-26.00 175 168
olybdenum 3.00-3.50 200 166
Tlungsten 0.05-0.30 225 166
itrogen 0.08-0.20 250 166
275 166
300 166
325 166 [Note (2)]
GENERAL NOTE: This material may embrittle by exposure to
. Table 2 . moderately elevated temperaturés..See paras. A-340 and A-360
Mechanical Property Requwements in Appendix A of Section II, Paxt'D.
Tensile strength, min. ksi (MPa) 90 (620) NOTES:
Ylield strength, min. ksi (MPa) 65 (450) (1) The revised criterion'0f3.5 on tensile strength was used in es-
Hlongation in 2 in. or 50 mm, min., % 18 tablishing these galies.
Hardness HRC, max. 32 (2) This value is previded for interpolation purposes only. The

maximum use temperature is 600°F (316°C).

Table 3
Product Requirements

Hars and shapes SA-479
Horgings SA-182
Seamless and welded pipes SA-790
SJeamless and welded tubes SA-789
Sheet, strip, and plate SA-240

Table 4

Maximum Allowable Stresses

Allowable Stress Values, Max.,
ksi [Note (1)]

For Metal Temperature Not,
Exceeding, °F

100 25.7
200 25.7
300 24.4
400 24.1
500 24.1
600 24.1

(ENERAL NOTE: This material may embrittle by exposure to
hoderately elevated temperatures. See paras. A-340 and A-360

in Appendix A of Section II, Part D.

NOTE:
(1) The revised criterion of 3.5 on tensile strength was used in es-
tablishing these values.
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CASE

Approval Date: January 26, 2009

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

2544-2

Case 2544-2

Tolerance for Formed Heads for External Pressure
Design Conditions

Section VIII, Division 1

Inquiry: Under what conditions may the requirements
of UG-81(b) be waived?

Reply: It is the opinion of the Committee that require-
ments of UG-81(b) may be waived, provided the following
conditions are met:

(a) t/r is greater than 0.01

where
r = outer radius
t = nominal thickness of the formed head

(b) The maximum allowable external préssure calc
lated in accordance with UG-33 of Division*1 is more th3
five times the required design exterfial pressure.

(c) The external pressure to b€ stamped on the nam
plate shall be no greater than 20% of the calculated ma
imum allowable external pressure.

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

standards, laws, regulations or other relevant documents.

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
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

2546

Approval Date: January 19, 2006

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

Case 2546
Use of SA-240 Grade 904L (UNS N08904)
Section IV

Inquiry: Under what conditions may SA-240 Grade
904L (UNS N08904) be used in the construction of Sec-
tion IV boilers?

Reply: It is the opinion of the Committee that SA-240
Grade 904L (UNS N08904) may be used for Section IV
construction, provided the following requirements are
met:

(a) The operating service shall be limited to closed hot

water heating systems at a maximum pressure of 80 psi
(550 kPa).

(b) The cylindrical parts for combustion chamber-and
pressure vessel shall be limited to a maximum of'38"in.
(950 mm) outside diameter.

(c) The material thickness shall not be less'‘than ¥, in.
(2.5 mm) (actual thickness) for combustion chamber
design.

(d) The material thickness shallynot be less thgn
0.0394 in. (1 mm) (actual thickness) for secondary flje
gas heat exchange surfaces.

(e) The maximum allowable stress value shall be as
shown in Tables 1 and 1MV

(f) P-No. 45 shall bejassigned to this material for welfl-
ing procedure and¢performance qualification.

(g) This Caseaquntber shall be shown on the Manufak-
turer's Data Report.

standards, laws, regulations or other relevant documents.

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
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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Table 1
Maximum Allowable Stress Values
Spec. Min. Spec. Min.  Allowable Stress Value, ksi For Metal Temperatures Not Exceeding °F
Specification Tensile Yield
Number Grade Strength, ksi Strength, ksi -20 to 100 200 300 400 500
SA-240 904L 71 31 14.2 14.2 13.6 13.1 12.7
Table 1M

Maximum Allowable Stress Values

Spec. Min. _Allowable Stress Value, MPa For Metal Temperatures Not-Exceeding °C

Spec. Min. Yield
Specification Tensile Strength,
Number Grade Strength, MPa MPa -30 to 40 100 150 200 250
SA-240 904L 490 220 98 97.8 93.4 90.4 88.2
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Approval Date: January 3, 2006

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

2554

Case 2554

Alternative Method to Area Replacement Rules for
Openings Under Internal Pressure

Section XII

Inquiry: In Section XII vessels, may openings in cylind-
rical shells subjected to internal pressure be designed to
rules other than those given in TD-610?

Reply: It is the opinion of the Committee that Section XII
vessel openings in cylindrical shells subjected to internal
pressure as shown in Fig. TW-140.2-1 with full penetra-
tion welds and integral reinforcement may be designed
for internal pressure using the following rules instead
of those given in TD-610.

(a) Nomenclature (See Figure 1)

B, = 162 for t,/t < 1.0
= 54 for¢t,/t > 1.0
B, = 210 for t,/t < 1.0
= 318 for t,/t > 1.0
d,, = mean diameter of connecting pipe, (corroded con-
dition), [see (b)(9)]
D,, = mean diameter of cylindrical ‘vessel (corroded
condition)
t, = nominal wall thickness of.connecting pipe, less

corrosion allowance

t, = nominal wall thickness of nozzle, less corrosion
allowance
t = nominal wall~thickness of vessel, less corrosion
allowance
t, = required\thickness of vessel wall calculated per
TD-300:2, with E = 1.00
L = axiallength of nozzle with thickness t,
2 &L/ ) O/ )2
t¢za = nominal wall thickness of ASME B36.10 standard
weight pipe

(b) The following conditions shall be met:

(1) Use of this Case is limited to temperatures whe
time-dependent properties do not control the @llewab
stress. See Section II, Part D, Table 1A Notes (Tim
Dependent Properties).

(2) Material shall be ferrous steel with allowab
stress in tension per Table 1A of Séction II, Part D. T}
specified minimum yield strength/specified minimu
tensile strength (YS/TS) shall be £0.80.

(3) The openings shdll mot exceed the DN 6(
(NPS 24).

(4) The ratio of opehing diameter to vessel diamet

(dp/ D) and the ratio of vessel diameter to vessel thic
ness (Dy,/t] shall.meet the following limits:
(-a) PGt (dp/Dp) > 05 (Dp/t) < 100
(-b) For (dy/Dp) < 05 (Dy/t) < 250
{(5) Cyclic loading is not a controlling design requir

ment (see TD-200).
(6) The opening is in a cylindrical vessel. It shall |

located not less than 1.8 [Dmt)l"lz from any other gro

structural discontinuity such as a head or stiffener.

(7) The spacing between the centerlines of the ope
ings and any other opening is not less than three tim
their average diameter.

(8) The opening is circular in cross section and t}
nozzle axis is normal to the surface of the cylindrical ve
sel. These rules do not apply to laterals, non-uniform-ws
nozzles, or pad reinforcements.

(91f L < 0.5 (dt,)"/*
and (11)(2) below.
(10) t,, shall not be less than 7/8 ts¢q through an axi

length of [dm::,,)l"z- The other applicable rules of TD-6§
shall be met.

, use by =ty in eq. (11)(

re
le

19
1

le
he
m

eI

standards, laws, regulations or other relevant documents.

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
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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(11) The opening shall satisfy eqgs. (1) and (2), as Figure 1
follows:
3/2. 172
2+ 2[ﬁ] [%"] +1.251 o t, Ay ——
L < 295 — 1
TR R
(] 2]
Do ¢
t t) T
Bl[f) + 228(%][%] + By A + 155 .
— > (0.92 — |t -
1082% + {zza[g—m) + 228} +152 (2) ¢ l
+ 0.005,1)[%] h A
(12) This Case number shall be shown on the Manu- ﬁ
facturer's Data Report.
(c) This Code Case was developed from WRC Bulletin D («/\/\_’;—/—\‘\J

385.
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CASE

2556-2

Approval Date: September 15, 2009

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

Case 2556-2

Method for Basing Design Values on Material Properties
Affirmed by Material Manufacturers

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

Inquiry: The European Pressure Equipment Directive
(PED) has provisions that require the values used in the
design of pressure equipment to be based on material
properties affirmed by the material manufacturer. By
what rules are the values provided in the ASME Boiler
and Pressure Vessel Code related to the properties af-
firmed by the material manufacturer in accordance with
the requirements of the applicable SA/SB specification?

Reply: 1t is the opinion of the Committee that the values
provided in the ASME Boiler and Pressure Vessel Code
that are used in the design of boilers and pressure vessels
are based on the properties affirmed by the material man-
ufacturer (in accordance with the requirements of the ap-
plicable SA/SB specification) according to the following:

(a) Mandatory references® to Code Sections that cons
tain values to be used in the design of boilers and pres-
sure vessels are listed below.

(1) Section 1

(2) Section VIII, Division 1
(3) Section VIII, Division 2
(4) Section VIII, Division 3
(5) Section II, Part D

NOTE: All requirements for the above referenced standards shall
also be met.

(b) A description of the methodfor determining the vdl-
ues provided in the ASME Boiler“and Pressure Vessgl
Code that are used in the design of boilers and pressufe
vessels and based on the properties affirmed by the matg-
rial manufacturer (in,accordance with the requiremenis
of the applicable SA/SBspecification) is provided in Map-
datory Appendices d/through 5 and 10 of Section II, Pafrt
D.

(c) Materialtest reports shall be obtained from the mp-
terial manufacturer for all materials and contain an affilr-
matign that the material complies with the statgd
specification.

{d) When invoked, this Code Case is a supplement fo
each of the SA/SB specifications listed on the Manufaf-
turer's Data Report as required by (e).

(e) This Case number and an itemized list of the matg-
rial specifications to which it applies shall be shown gqn
the Manufacturer's Data Report.

! Within European standards, references to other standards that give the named standard the same status as the host are referred to as

Normative References.

standards, laws, regulations or other relevant documents.

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
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

2563

Approval Date: December 30, 2006

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

Case 2563

Aluminum Alloy, UNS A96061 Temper T6 and UNS
A96061 Temper T651

Section VIII, Division 3

Inquiry: May Aluminum Alloy, UNS A96061 Temper T6
and UNS A96061 Temper T651 be used for Section VIII,
Division 3 construction?

Reply: It is the opinion of the Committee that
A96061-T6 and A96061-T651 aluminum may be used
for the construction of Section VIII, Division 3 compo-
nents, provided the following conditions are satisfied:

(a) Materials shall conform to the specifications listed
in Table 1 and shall not exceed 3 in. (75 mm) in thickness.

(b) Vessels may be manufactured from O and F temper
material from sheet, plate bar, rod, drawn seamless tube,
and seamless extruded tube conforming to Table 1 spec-
ification. Finished vessels shall be heat treated in accor-
dance with the requirements of the specifications listed
in Table 1 and shall meet the specified mechanical prop®
erties for T6 or T651 temper, as applicable.

(c) Material shall be qualified by the following hotch
tensile test for T6 or T651 temper.

(1) The Sharp-Notch Strength/Yield Stréngth Ratio
shall be determined using the ASTM\NE338 or ASTM
E602 test method. Specimens shall be eut from a produc-
tion vessel. Two specimens from a preduction vessel shall
be tested to qualify a single hedt.of material. The samples
shall be obtained from the preduction vessel after the all
forming and heat treating is completed.

(2) The geometry of the specimen shall meet the di-
mensional requirehent of ASTM E338, para. 6, Fig. 3 or
ASTM E602, Figure 1. The specimen shall be cut such that
the longitudinglkaxis of the production vessel is parallel to
the long axis‘of the specimen. The following exemptions
to the diménsional requirements of the above specimens
may.be applied:

(-a) For ASTM E338 specimen, the test section
width less than 2 in. (50 mm) may be used, however

(-b) For ASTM E602 specimen, the test section-dip-
meter less than 0.5 in. (12.5 mm) may be used, however
the ratio of notch depth to the specimen net ligament di
meter shall not be less than 0.25.

(3) The tensile test methods in ASTM B557 shall he
used in lieu of ASTM E8 where specified~in ASTM E338
and ASTM E602.

(4) Sharp-Notch Strength/Yi€ld Strength Ratio shall
not be less than 0.9.

(d) Maximum metal temiperature shall not exce¢d
225°F (107°C).
(e) Yield strength valies shall be as shown in Table [2,
Table 2M, Table 3 s/and 3M.
(f) The following*properties shall be used in the fraf-
ture mechaniesyevaluation. The material is exemptgd
from Charpy\W Notch testing requirements.

(1) Avalue of 23 ksi - in."/? (25 MPa-m'/? ) shall lpe
used for critical, or reference, stress intensity factor.

(2) The fatigue crack growth rate and threshold
stress-intensity properties given in KD-430 shall be us¢d
with the following values of the constants:

(-a) U.S. Customary units:

= 7.01 E-9 (in./cycle)(ksi-in.'/% )™
3.26

= 2.13 ksi-in.'/?

= 1.83 ksi-in./?

AK., need not be less than 0.67 ksi - in.'/2.
(-b) SI units:

= 1.31 E-10 (m/cycle)(MPa-m'/2 )™
3.26

= 2.34 MPa-m'/?

= 2.01 MPa-m'/?

[+
T

NQSQ
1l

~ QS 0
1

AK,;, need not be less than 0.73 MPa - m*/2.
(g) All other requirements of Section VIII, Division|3
shall apply.
(h) The fatigue design data given in Figure 1 or 1M ¢r
in Table 4 shall be used in the fatigue evaluation.
(i) Welding and thermal cutting are not permitted.
(j) The tensile test methods (ASTM B557) required |n
the product specifications in Table 1 shall be used in ligu

therattoof-thenoteh C‘lcpth to apc\,ilucu et }isaulcut
width shall not be less than 0.25. The specimen thickness
limitation in the test section need not be satisfied.

£ CA Q7N ] o A0A VW Ealslal

Ul oA~o 70U 45 SPCLHITU T RIVIT4 0 4.

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

standards, laws, regulations or other relevant documents.

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
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(2563)


https://asmenormdoc.com/api2/?name=ASME BPVC.CC.BPV.IV 2019.pdf

CASE (continued)

2563 ASME BPVC.CC.BPV-2019

Table 1
Product Specifications
Specification Number UNS Number Product Form

SB-209, T6 or T651 temper A96061 Sheet and plate
SB-210, T6 temper A96061 Drawn seamless tube
SB-221, T6 temper A96061 Bars, rods and profiles
Ob-241/3b-24 1M, 10 teinper AYJ0UDL SEAMmIess extruded tubes
SB-308/SB-308M, T6 temper A96061 Bar, rod, shapes

Table 2

Yield Strength Values, A96061 Aluminum — T6 Temper

Specified Minimum Yield Strength Values for Metal
Temperature, °F

Specified Yield Strength, 250 [Note
Material Specification (Thickness) ksi -20 to 100 150 200 (1]
SB-209 Sheet, Plate (0.051 in. to 0.249 in.) 35 35 346 33.7 324
SB-210 Drawn, seamless tube (0.025 in. to 0500 in.) 35 35 34.6 33.7 324
SB-221 Bar, rod, shapes 35 35 34.6 33.7 324
SB-308 Shapes 35 35 34.6 33.7 32.4

NOTE:
(1) These values are provided for extrapolation only. The maximum design tempetature is 225°F.

Table 2M
Yield Strength Values, A96061 Aluminum — T6 Temper

Specified Minimum Yield Strength Values for Metal
Temperature, °C

Specified Yield Strength, 125 [Note
Material Specification (Thickness) MPa -30 to 40 65 100 (1)1
SB-209 Sheet, plate (1.30 mm to 6.34 mm) 241 241 239 231 220
SB-210 Drawn, seamless tube (0.64 mm to 12.7 jnmm) 241 241 239 231 220
SB-221 Bar, rod, shapes 241 241 239 231 220
SB-241 Seamless extruded tube 241 241 239 231 220
SB-308 Shapes 241 241 239 231 220

NOTE:
(1) These values are provided for extrapolation only. The maximum design temperature is 107°C.

Table 3
Yield Strength Values, A96061 Aluminum — T651 Temper

Specified Minimum Yield Strength Values for Metal
Temperature, °F

Specified Yield Strength, 250 [Note
Material Specification (Thickness) ksi -20 to 100 150 200 (1]
SB-209 Sheet, plate (0.25 in. to 4.000 in.) 35 35 34.6 33.7 324
SB-209 Sheet, plate (4.001 in. to 6.000 in.) 35 35 34.6 33.7 32.4

NOTE:
(1) These values are provided for extrapolation only. The maximum design temperature is 225°F.
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Table 3M
Yield Strength Values, A96061 Aluminum — T651 Temper

Specified Minimum Yield Strength Values for Metal
Temperature, °C

Specified Yield Strength, 125 [Note
Material Specification (Thickness) MPa -30 to 40 65 100 (1]
SB-209 Sheet, plate (6.34 mm to 100 mm) 241 241 239 231 220
SB-209 Sheet, plate (101 mm to 150 mm) 241 241 239 231 220

NOTE:
(1) These values are provided for extrapolation only. The maximum design temperature is 107°C.

Figure 1
Design Fatigue Curve for Nonwelded 6061-T6 Aluminum Construction
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GENERAL NOTE: Modulus of elasticity - E = 10 x 10° psi:

Figure 1M
Design Fatigue Curve for Nonwelded 6061-T6 Aluminum Construction
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GENERAL NOTE: Modulus of elasticity - E = 69 x 10° MPa.
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Table 4

Tabulated Values of S, Alternating Stress Intensity from Figure 1 and 1M

S, With Maximum Mean

S, With Maximum Mean

N, Number of Cycles Stress, ksi Stress, MPa
1.0E+01 70.00 483
2.0E+01 70.00 483
J.UE+U1 /7U.UU 405
7.0E+01 70.00 483
1.0E+02 60.96 420
2.0E+02 47.20 325
5.0E+02 34.80 240
1.0E+03 26.79 185
2.0E+03 20.00 138
5.0E+03 13.78 95
7.0E+03 12.40 85
1.0E+04 10.93 75
2.0E+04 9.14 63
5.0E+04 7.74 53
9.0E+04 7.18 50
1.0E+05 6.89 48
2.0E+05 5.47 38
5.0E+05 4.36 30
1.0E+06 3.87 27
2.0E+06 3.55 24
5.0E+06 3.29 23
1.0E+07 3.16 22
2.0E+07 3.07 21
5.0E+07 3.00 21
1.0E+08 2.96 20
2.0E+08 2.93 20
5.0E+08 291 20
1.0E+09 2,90 20

GENERAL NOTES:

(@) Number of design cycles indicatgd shall be as follows: 1.0E +J = 1 x 10/,

e.g, 5.0E + 2 = 5 x 102

(b) Interpolation between tabular values is permissible based upon data representation
by straight lines on a log-tog plot. Accordingly, for Si > S > §j,

(N/Ni) = (N]'/Ni)[log (S1/SY/1og(Si/Sj)]
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CASE

2564-5

Approval Date: March 24, 2016

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

Case 2564-5
Impulsively Loaded Pressure Vessels
Section VIII, Division 3

Inquiry: Under what conditions may pressure vessels
subjected to internal impulsive loadings be designed
and constructed under the rules of Section VIII, Division
3?

Reply: It is the opinion of the Committee that pressure
vessels subjected to internal impulsive loadings may be
constructed under the rules of Section VIII, Division 3
and the additional requirements of this Case.

1 SCOPE AND BASIS OF THE CODE CASE
1.1 APPLICABILITY

This Case applies to pressure vessels that are subjected
to internal impulsive loadings that may consist of blast
pressure from a detonation source and mechanical load-
ings caused by detonation fragments. The requirements
of sections 2 and 3 do not apply to the quasi-steady r€si-
dual internal pressure following the impulsive loadinhg, or
to other nonimpulsive loading. Such loading is covered by
existing rules of Section VIII, Division 3.

1.2 CONSTRUCTION RULES

Each pressure vessel to which thisvCase applies shall
comply with the existing rules of-Section VIII, Division 3
and the additional requirements-in this Case.

1.3 OVERPRESSURE PROTECTION

In accordance withKG-311.11, the User, or his Desig-
nated Agent, shall\b€ responsible for the provision in
the Design Specification of the administrative or engi-
neered controls that provide overpressure protection,
as specified in section 5 of this Case.

2 GENERAL
2.1 LOADINGS

(a) the impulsive loading design basis.
(b) impulse source location within the vessel (i.e3.vefs-
sel center, off-center, etc.).
(c) the basis for administrative controls limiting im-
pulse source.
(d) any protective liner requirements) such as for frag-
ment shielding. For vessels without protective liners, su¢h
as single-use vessels, guidance forjevaluation of postfi-
lated localized wall thinning from fragment partial peng-
tration is provided in API-5793:1/ASME FFS-1 [see 3.4]
The term impulsive Jlgading is defined as a loading
whose duration is a fraction of the periods of the signifi-
cant dynamic respgnse modes of the vessel components.
For the vessel, thisfraction is limited to less than 35P6
of the fundamentadl, membrane-stress dominated (breath-
ing) mode:

2.2 MATERIALS AND COMBINATIONS OF
MATERIALS

Each pressure vessel to which this Case applies shgll
comply with the requirements of KD-101, except that di-
agnostic covers and instrumentation penetrations may be
constructed of materials that are not permitted in Pajrt
KM.

3 DESIGN

3.1 ELASTIC-PLASTIC ANALYSIS

The limits of KD-230 shall be met with the following af-
ditional requirements:
(a) All elastic-plastic analyses under 3.1 shall be coh-
ducted using vessel material mechanical properties evdl-
uated at metal temperature just prior to impulsive event.
(b) Strain-rate material dependent stress-strain curye
data shall be used where available and as justified by
the designer. Otherwise, static stress-strain curve dafa
shall be used for all analyses.
(c) The design margin against a plastic instability stafe
for the specified impulsive load shall be 1.732. For exam-
ple, this margin may be demonstrated by an elastic-plas{c

dynamic analysis, with an impulse equal to 175% of the

The User's Design Specification (see KG-311) shall
provide

dcbisll'bdbib iulpu})c, VV}liL}l C‘lUCD llUt 1c:.u}t ill tlllC fUl I1Ia-
tion of a plastic instability state (e.g., the formation of a
complete plastic hinge around an opening or closure).

standards, laws, regulations or other relevant documents.

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
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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(d) For vessels subjected to either single or multiple
impulsive loading events, the plastic strain components
through the entire wall thickness shall be accumulated
over strain cycles within a single loading event, or strain
cycles within successive loading events, respectively.
These components are used to determine the average
through-thickness components. The equivalent plastic

ASME BPVC.CC.BPV-2019

3.2 EXPERIMENTAL DESIGN VERIFICATION

The design of diagnostic covers and instrument pene-
trations constructed from materials not permitted by Part
KM shall be verified by an over-test of 173% of the design
basis impulse. The over-test impulse may be reduced to
125% of the design basis impulse for diagnostic covers

and-instrument penetrations with external secondary
T 4

stfrain is calculated from those average components. The
njaximum equivalent plastic strain during the transient,
ayeraged through the thickness of the vessel, as the result
of the design basis impulsive loading shall not exceed
0J2%. The maximum plastic strain components during
the transient, linearized through the thickness of the ves-
s¢l, as the result of the design basis impulsive loading,
shall not exceed 2% (1% at welds). The maximum peak
equivalent plastic strain during the transient at any point
in] the vessel, as the result of the design basis impulsive
ldading, shall not exceed 5% (2.5% at welds). The De-
signer shall consider the need to reduce these strain lim-
it for areas of high biaxial or triaxial tension.
(e) Bolt loading shall be in accordance with KD-231.
Where bolted joints that form part of the pressure bound-
afy are sealed with face seals or gaskets, the design anal-
y$is shall demonstrate there is no separation of the joint
faces during the transient. Where bolted components are
s¢aled with piston seals, the relative motion shall be con-
sidered by the designer.
(f) Thermal-induced skin stresses on the inner surface
of the vessel resulting from the design basis impulse de-
tdnation event need not be limited, as these are predomi-
nfintly under compression during the transient.
(9) A fracture mechanics fatigue evaluation shall’be
nducted in accordance with Article KD-4. One method
performing this is given in 3.3 of this Case.
(h) Residual stresses shall be taken into asgcount. Weld
r¢sidual stresses shall be analyzed in,accordance with
gliidance provided in Annex E of API 57941 /ASME FFS-1.
(i) An elastic-plastic analysis shdll be conducted using
the greater of the following hydrostatic test pressures:

(1) 125% of the quasistatic residual overpressure
nerated as a result of thé design basis impulse detona-
bn event

(2) hydrostatic,pressure as determined in accor-
hince with KT-3123%0or KT-312.2, as applicable

Plastic strain _dccumulation limits of (d) are applicable.

(j) An elastie-plastic analysis of the dynamic test (see
2) shall\be’conducted using 125% of the design basis
mpulseloading for the worst case operational load com-
bination resulting at the limiting section of the vessel.

o O

. 09

Q.

=

containment or a barrier for personnel protection. The re¢
quirements of Article KD-12 of this Division for determin~
ing governing stresses by experimental stress analysis
shall be met, with the following exceptions:

(a) Only one-half-scale to full-scale models,\prototypi-
cal in all respects, are permitted. The cofaponent used
for the testing shall be made from the same materials as
the actual component.

(b) The requirements of KD-1241a) shall be met, ex-
cept that the location of the critical areas and the opti-
mum orientation of test gdges may be determined by
analysis.

(c) The requirementsf KD-1243 are not applicable to
impulse loading.

(d) Experimental-design verification requirements for
diagnostic covers and instrument penetrations subject
to multiple-applications of impulsive loading can be found
in KD-12;"with the added requirement that the number of
stressy/strain cycles includes a conservative representa-
tionwef the stress/strain cycles within each application
of impulsive load.

3.3 NONMANDATORY GUIDANCE ON FATIGUE
AND FRACTURE ASSESSMENT

a = crack depth, in. (m)
2c¢ = crack length, in. (m)
C = Paris Law constant, (ksi-in./?)™ [(MPa-m*/%)™]
K; = stress intensity factor, ksi-in."/? (MPa-m'/?)
k = stress intensity factor rate, ksi-in./?/s
(MPa-m'/?/s)
K;. = transition fracture toughness,1 ksi-in./?
(MPa-m'/%)
K;. = upper shelf fracture toughness, ! ksi-in.!
(MPa-m'/%)
Lr = reference stress load ratio, nondimensional
m = index in Paris crack law, nondimensional
MDMT = minimum design metal temperature, °F (°C)
S, = yield strength, ksi (MPa)
S, = ultimate strength, ksi (MPa)
t = wall thickness, in. (m)
T, = reference temperature for Master Curve, °F (°C)

/2

PIastic strain accumulation imits of (d) are applicable.

(k) It shall be verified that fragment-induced damage to
the inner surface of vessels subjected to multiple impul-
sive loading events is not more severe than the flaws as-
sumed in the fatigue evaluation. If this verification cannot
be established, internal protective lining is required.

[See 3.4]
ATy = extent that MDMT is above upper shelf tem-
perature, °F (°C)
ATgr = temperature shift due to strain rate, °F (°C)
6 = damping decay constant, nondimensional
o = stress, ksi (MPa)

! This usage of nomenclature only applies to this Code Case; these terms have other definitions elsewhere.
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& = stress rate of change, ksi/sec (MPa/s)
0, = membrane stress, ksi (MPa)
op = bending stress, ksi (MPa)

(a) This analysis determines a pair of impulsive mem-
brane and bending stresses that can be used conserva-
tively to assess fracture at the section. Determine the

at the surface points of the section of interest and deter-
mine the absolute greatest of the components to obtain a
new surface stress time history, retaining the components
original sign. For example, if at one surface and at one
time the components are 10 and -15, as |-15| > |10]
use -15 in the new surface time history. Assume the
stresses across any section are linear and obtain the re-
sulting membrane and bending histories from the new
surface values at all times. Determine the largest tensile
value of the membrane stress history o, and the largest
tensile value of the new surface stress histories on the in-
ner and outer surfaces, 0., and take the absolute value of
o: -0, as a conservative value of maximum bending
stress o, for fracture analysis. This approach may be very
conservative at local surface stress concentrations.

(b) Select a given crack size of depth a, based upon the
detection limits of the nondestructive examinations meth-
ods used, with an aspect ratio as given in KD-411 for the
geometry at the section, in a section thickness of ¢, and
apply a stress distribution given by

0 = (0m + 0p) + (- 20p)(a/t] (1

(c) Use API-579-1/ASME FFS-1 to determine the stress
intensity factor, K;. For semi-elliptic surface cragks, ob-
tain two values, one at the surface and one at.maximum
depth. The largest of these values should bé selected.

(d) Evaluate any steady pressure stress.also applied to
the section, which may have membrance and bending
components, and use API-579-1/ASME FFS-1 to deter-

mine the stress intensity factor K[P and the references

stress load ratio Lr” for thése stresses.

(e) Determine the the upper shelf fracture toughness,
K.

(f) For ferriticsteels, determine the stress intensity
factor rate of change, f, and the Master Curve Reference
Temperaturé, /Ty for the material. See 3.4. f can be deter-
mined from the stress rate of change with time, &, when
the stress and stress intensity factor are known, from
eq.(2)+See Figure 1.

CASE (continued)

2564-5

1.66 1.09

Ty + 4 S

I'=98exp (M] i e & (°F, ksi units]  (4)
342 105

or

where

1.66 s \L09
I'=98 ex [M] i e & e \MPa units]  (p)
190 722

(h) For ferritic steels, determjne-the extent to which the
material is on the upper shelf-at low strain rates. S¢e
Figure 2.

n{KfC_ 22,9]
7
ATy = MDMT - 333 ) _ gy (°F, ksi in.}/2 units) ¥
0.01055
: [K;C - 25.2]
366 3
ATy< MDMT — === — Ty (°C, MPa m/2 units) P

where MDMT is the minimum design metal
temperature.

The fracture toughness K;. = K;. if ATy> ATgp
otherwise

Kio = 22.9 + 33.3 exp [0.0106 (MDMT — Ty — ATsg)](°F. :
1/2

ksi in.*/ “ units)

K, = 25.2 + 36.6 exp [0.019 (MDMT — Ty — ATgg)]

(ap)
(°C, MPa mt/? units)

(i) Use the procedures in API-579-1/ASME FFS-1, Part

9 with partial safety factors set at unity, treating the djy-
namic stress as secondary and the steady pressure strefs
as primary to obtain a point on the Failure Assessment

Figure 1
Stress History

. Stress
K=K (3'[’0' (2) /\
The fracture toughness transition shift due to high \
strain rate can be obtained from eq. (g)(3).
a

(g) For austenitic steels, K;. = K.

_ (Tp + 460) In(1.1K)

oF Lo 1/2. -1 .
- In(118) (°F. ksiin.”™/ “s " units]  (3)

ATsp

where

Time
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Figure 2
Low Strain Rates
Toughness
ATsg
KJc
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(b) hydrostatic pressure as determined in accordance
with KT-312.1 or KT-312.2, as applicable

4.2 DYNAMIC TEST

(a) For multiple-event detonation vessels, a dynamic
(i.e., impulsive) test shall be conducted at 125% of the de-

/| a1,

Temperature

To MDMT

Djagram (FAD), and adjust the crack size, and repeat 3.3
(d) to (h) until the point lies on the FAD line, when a is
the critical size.

(j) Fatigue crack size a; ., ; after all cycles of one impul-
sive load is obtained from

2
m 12 —m
a{.+1=a1+[1_ﬂjm (11)
2 mé aj

where a; is the starting crack size, C and m are the
hris Law constants given in Table KD-430, d is the decay
nstant taken as 4% unless experimental data indicates
herwise, and K, is the stress intensity factor for the
cffack size a; and the stress given in 3.2(b). This equation
agsumes that the cycles have a range of +K; and incorpo*
rdtes the f (RK) values in D-500. The equation is:used
stfarting with the crack size at the limit of detection and
r¢peated until the crack reaches the number of déesign cy-
cles defined as the lesser of

(1) the number of cycles correspondirng to one-half
tHe number of cycles required to propagate a flaw from
the limit of detection to the critical.crack length, or

(2) the number of cycles _to_propagate a crack from
He limit of detection to either.one-quarter of the critical
depth or one-quarter of the wall thickness, whichever oc-
hrs earlier

o O U

=t

(@]

3/4 REFERENCE)FOR SECTION 3

ASTM E1921-05, “Standard Test Method for Determina-
tipn of Reference Temperature, T,, for Ferritic Steels in
the Transition Range,” American Society for Testing and
Matefials, West Conshohocken, PA

sign basis impulse loading for the worst case operational
load combination resulting at the limiting section of the
vessel.

(b) Single-event detonation vessels are exempt ffom
the dynamic test, provided that a representative vessel
from the same material lot is tested in aceotrdance with

(a).

5 OVERPRESSURE PROTECTION
5.1 REQUIREMENTS

Since impulsive pressure loading durations are short in
comparison to the reaction time of overpressure protec-
tion systems, overpressure protection requirements for
the pressure vessels to which this Code Case applies are
provided in thefollowing paragraphs. The User, or his De-
signated-Agent, shall specify overpressure protection by
administrative controls and system design, and shall re-
ferénce this Code Case in writing in the purchase
dociiments.

The Manufacturer is responsible only for verifying that
the User or his Designated Agent has specified overpres-
sure protection by administrative controls and system de-
sign, and for listing this Case number on the
Manufacturer's Data Report.

(a) The User, or his Designated Agent, shall conduct a
detailed analysis that examines all credible scenarios that
could result in an overpressure condition. The “Causes of
Overpressure” described in Section 4 of API Standard 521,
“Pressure-Relieving and Depressurizing Systems” shall be
considered. An organized, systematic approach by a mul-
tidisciplinary team employing one or more of the follow-
ing methodologies shall be used:

(1) Hazards and Operability Analysis (HazOp)

(2) Failure Modes, Effects, and Criticality Analysis
(FMECA)

(3) Fault Tree Analysis

(4) Event Tree Analysis

(5) “What-If” Analysis

In all cases, the User or his Designated Agent shall de-

4 VESSEL PRESSURE TESTS
4.1 HYDROSTATIC TEST

Hydrostatic test pressure shall be the greater of

(a) pressure equivalent to 125% of the quasistatic resi-
dual overpressure generated as a result of the design ba-
sis impulse (or detonation) event

tCl lllillc t}lC yutcutia} fUl UVCTl Pl co5uUIcT duc tU Cl}} Cl Cdl‘U}C
operating and upset conditions, including equipment and
instrumentation malfunctions.

(b) The analysis described in (a) shall be conducted by
an engineer experienced in the applicable analysis meth-
odology. Any overpressure concerns that are identified
shall be evaluated by an engineer experienced in pressure
vessel design and analysis. The results of the analysis

4 (2564-5)
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shall be documented and signed by the individual in
charge of operation of the vessel. The documentation
shall include:

(1) detailed Process and Instrument Flow Diagrams
(P&IDs), showing all pertinent elements of the system as-
sociated with the vessel

(2) a description of all credible operating and upset

CASE (continued)

2564-5

pressure to the system, including the identification of all
truly independent redundancies and a reliability evalua-
tion (qualitative or quantitative) of the overall safety
system

(c) The documentation shall be made available to the
regulatory and enforcement authorities having jurisdic-
tion at the site where the vessel will be installed. The User

scenarios, including scenarios involving fire, and those
that result from equipment and instrumentation
malfunctions

(3) an analysis showing the maximum short-term im-
pulsive loading and long-term pressure that can result
from each of the scenarios examined in (2) above

(4) a detailed description of any administrative con-
trols and/or instrumentation and control system that is
used to limit the impulsive loading and long-term

of this Code Case is cautioned that prior jurisdictiondbalc-
ceptance may be required.

(d) This Case number shall be shown on the Manufak-
turer's Data Report for pressure vessels thatwill be prp-
vided with overpressure protection by.administratiye
controls and system design, and it shall be noted on the
Data Report that prior jurisdictional™dcceptance may e
required.
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CASE

Approval Date: December 30, 2006

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

2565

Case 2565

Mounting Safety and Safety Relief Valves for Coil Type
Heating Boilers

Section IV

Inquiry: Section 1V, HG-701.1 requires that coil type
boilers shall have the safety valve or safety relief valves
located on the steam or hot water outlet end. Under what
circumstances is it permissible to mount safety or safety
relief valves downstream of the outlet end of the heated
tubing in coil type boilers?

Reply: It is the opinion of the Committee that it ispe
missible to mount safety and safety relief valves dow
stream of the outlet end of the heated tubing-ef ca
type boilers under the following conditions:

(a) The safety or safety relief valves cannot be isolatg
from the heated tubing.

(b) The water volume contained 4ithe heated tubiy
and the pipe or tubing connecting the heated tubing ar
the safety or safety relief valye)shall not exceed 1 g
(3.8 L).

(c) The tubing and outlet‘tubing or piping shall not €|
ceed NPS 1 (DN 25) diameter.

(d) This Case number shall be included on the Manufa|
turer’s Data Report.

1S

standards, laws, regulations or other relevant documents.

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
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 (2565)
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CASE

2567

Approval Date: December 30, 2006

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

Case 2567

SA-705, Type XM-12, Conditions H1075, H1025, H925,
and H900 Forging Materials

Section VIII, Division 3

Inquiry: May SA-705, Type XM-12, Conditions H1075,
H1025, H925, and H900 forging materials be used in Sec-
tion VIII, Division 3 construction at temperatures up to
550°F (275°C)?

Reply: 1t is the opinion of the Committee that SA-705,
Type XM-12, Conditions H1075, H1025, H925, and H900
forging materials may be used in Section VIII, Division 3
construction at a design temperature up to 550°F
(275°C), provided the following additional requirements
are met:

(a) Yield strength values to be used in design shall be
those listed in Tables 1 and 1M.
(b) Type XM-12 forging materials in Conditiofis"H102/5,
H925, and H900 are permitted only when used as an ip-
ner layer in a vessel whose design meets the\leak-beforp-
burst criteria of KD-141.
(c) Separate weld procedure and‘pérformance qualifi-
cations conducted in accordance (with Section IX shall e
required.
(d) All other requirements.of Section VIII, Division 3 are
applicable.
(e) This Case numbBer)shall be shown on the Manufak-
turer’s Data Report.

CAUTION: With dncreasing tensile strengths, these materials afe
highly susceptible to hydrogen embrittlement and stress corro-
sion cracking in moist environments.

standards, laws, regulations or other relevant documents.

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
and nu