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CORRESPONDENCE WITH THE COMMITTEE

General

ASME codes and standards are developed and maintained by committees with the intent to represent the consensus of
concerned interests. Users of ASME codes and standards may correspond with the committees to propose revisions or
cases, report errata, or request interpretations. Correspondence for this Section of the ASME Boileér and Pressure
Vessel Code (BPVC) should be sent to the staff secretary noted on the Section’s committee"web page, accessible at
https://go.asme.org/CSCommittees.

NOTE: See ASME BPVC Section I, Part D for guidelines on requesting approval of new materials. See Seétion II, Part C for guidelines on re-
questing approval of new welding and brazing materials (“consumables”).

Revisions and Errata

The committee processes revisions to this Code on a continuous basis to inceyporate changes that appear necessary or
desirable as demonstrated by the experience gained from the application(@fthe Code. Approved revisions will be pub-
lished in the next edition of the Code.

In addition, the committee may post errata and Special Notices athttp://go.asme.org/BPVCerrata. Errata and Special
Notices become effective on the date posted. Users can register on the committee web page to receive e-mail notifica-
tions of posted errata and Special Notices.

This Code is always open for comment, and the committée welcomes proposals for revisions. Such proposals should
be as specific as possible, citing the paragraph number(§), the proposed wording, and a detailed description of the rea-
sons for the proposal, including any pertinent backgroimnd information and supporting documentation.

Cases

(a) The most common applications for cases are
(1) to permit early implementation of a revision based on an urgent need
(2) to provide alternative requirements
(3) to allow users to gain experience with alternative or potential additional requirements prior to incorporation
directly into the Code
(4) to permit use of a néew-material or process
(b) Users are cautionedthat not all jurisdictions or owners automatically accept cases. Cases are not to be considered
as approving, recommending, certifying, or endorsing any proprietary or specific design, or as limiting in any way the
freedom of manufagtdpers, constructors, or owners to choose any method of design or any form of construction that
conforms to the €ode.
(c) The comimittee will consider proposed cases concerning the following topics only:
(1) equipment to be marked with the ASME Single Certification Mark, or
(2)equipment to be constructed as a repair/replacement activity under the requirements of Section XI
(d)*A proposed case shall be written as a question and reply in the same format as existing cases. The proposal shall
alsodnclude the following information:
(1) a statement of need and background information
(2) the urgency of the case (e.g.,, the case concerns a project that is underway or imminent)
(3) the Code Section and the paragraph, figure, or table number(s) to which the proposed case applies
(4) the edition(s) of the Code to which the proposed case applies
(e) A case is effective for use when the public review process has been completed and it is approved by the cognizant
supervisory board. Cases that have been approved will appear in the next edition or supplement of the Code Cases
books, “Boilers and Pressure Vessels” or “Nuclear Components.” Each Code Cases book is updated with seven Supple-
ments. Supplements will be sent or made available automatically to the purchasers of the Code Cases books until the
next edition of the Code. Annulments of Code Cases become effective six months after the first announcement of the
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annulment in a Code Case Supplement or Edition of the appropriate Code Case book. The status of any case is available at
http://go.asme.org/BPVCCDatabase. An index of the complete list of Boiler and Pressure Vessel Code Cases and Nuclear
Code Cases is available at http://go.asme.org/BPVCC.

Interpretations

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

(b) Upon request, the committee will render an interpretation of any requirement of the Code. An interpretation can
be rendered only in response to a request submitted through the online Interpretation Submittal Formyat
http://go.asme.org/InterpretationRequest. Upon submitting the form, the inquirer will receive an automatic e-mail-con-
firming receipt.

(c) ASME does not act as a consultant for specific engineering problems or for the general application or understand-
ing of the Code requirements. If, based on the information submitted, it is the opinion of the committee that the inquirer
should seek assistance, the request will be returned with the recommendation that such assistance)be obtained. In-
quirers may track the status of their requests at http://go.asme.org/Interpretations.

(d) ASME procedures provide for reconsideration of any interpretation when or if additionaliinformation that might
affect an interpretation is available. Further, persons aggrieved by an interpretation may appeal to the cognizant ASME
committee or subcommittee. ASME does not “approve,” “certify,” “rate,” or “endorse” any item, construction, proprietary
device, or activity.

(e) Interpretations are published in the ASME Interpretations Database at http://go.asme.org/Interpretations as they
are issued.

Committee Meetings

The ASME BPVC committees regularly hold meetings that are open to ‘the public. Persons wishing to attend any meet-
ing should contact the secretary of the applicable committee. Informatien on future committee meetings can be found at
http://go.asme.org/BCW.
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SUMMARY OF CHANGES

The 2023 Edition of the Code Cases includes Code Case actions published through Supplement 7 to the 2021 Edition.

Changes listed below are identified on the pages by a margin note, (23), placed next to the affected area. Errata, ifany,
are identified by a margin note, (E), placed next to the affected area.
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(1) Under Section III, Division 4 added

(2) Title of Section XI and subtitle of Section XI, Djvision 2 revised

(3) Information on interpretations and Code cases moved to
“Correspondence With the Committee’
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Updated
Updated
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Updated
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Page Location Change

1(2769-1) 2769-1 Annulled

1(2788) 2788 Impending annulment
1(2801-1) 2801-1 Revised

1(2802-1) 2802-1 Revised

1 (2850) 2850 Impending annulment
1(2858) 2858 Annulled

1 (2885) 2885 Annulled

1(2923) 2923 Impending annulment
1(2962) 2962 Impending annulment
1 (3005) 3005 Impending annulment
1(3013) 3013 Annulled

1(3015) 3015 Annulled

1(3061) 3061 Added

1(3062) 3062 Added

1(3063) 3063 Added

1(3064) 3064 Added

1(3065) 3065 Added

1 (3066) 3066 Added

1(3067) 3067 Added

1(3068) 3068 Adged

1(3069) 3069 Added

1(3070) 3070 Added
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CROSS-REFERENCING IN THE ASME BPVC (23

Paragraphs within the ASME BPVC may include subparagraph breakdowns, i.e., nested lists. The following is a guide to
the designation and cross-referencing of subparagraph breakdowns:

(a) Hierarchy of Subparagraph Breakdowns

(1) First-level breakdowns are designated as (a), (b), (c), etc.

(2) Second-level breakdowns are designated as (1), (2), (3), etc.
(3) Third-level breakdowns are designated as (-a), (-b), (-c), etc.
(4) Fourth-level breakdowns are designated as (-1), (-2), (-3), etc.
(5) Fifth-level breakdowns are designated as (+a), (+b), (+c), etc.
(6) Sixth-level breakdowns are designated as (+1), (+2), etc.

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

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

(2) If X.1(c)(1)(-a) is referenced in X.1(c)(2), it will be referenced as (1)(7a).

(3) If X.1(c)(1)(-a) is referenced in X.1(e)(1), it will be referenced as{c)(1)(-a).
(4) If X.1(c)(1)(-a) is referenced in X.2(c)(2), it will be referencedas X.1(c)(1)(-a).


https://asmenormdoc.com/api2/?name=ASME BPVC.CC.NC.XI (ASME Boiler & Pressure Vessel Code, Section XI, Code Cases  Nuclear Components) 2023.pdf

(23)

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 Pres-
sure Vessel Code.

Supplement 7 is the last supplement published for the 2021 edition. Supplement 8 is incorporated into the 2023
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 they will)be
deleted.

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

The digit following a Case Number is used to indicate the number of times a Case has been revised:

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

Legend of Abbreviations
Supp. = Supplement
R = Reinstated
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Subject Case Subject Case
Section IV Section IV
Heating Boilers (Cont'd) Heating Boilers (Cont'd)
Use of SA-240, Grades 304L and 316L in Thickness Less Than Use of UNS S31254 Austenitic Stainless Steel Plate, Sheet, Strip,
2 ) U 2571 and Tube in the Manufacture of Part HLW Water Heaters and

Use of SA-240/SA-240M Plate Material, UNS S31635, Grades Storage Tanks . ... 2895
316Ti and 439, UNS S43932 and UNS S43940, With Minimum Use of UNS S31254 Austenitic Stainless Steel Plate, Sheet, Strip,
Thickness of 0.0394 in. (1.0 mm) After Forming ........... 2946 and Tube in the Welded Construction of Hot Water Heating

Use of SA-240/SA-240M Types 304L, 316Ti, 316L, 439 (UNS BOIlEIS ..ottt 2894
S43035), and UNS S43932 to Construct Water Heating Boilers Use of UNS S31635 (316Ti) Austenitic Stainless Steel in SA-312/
for a Maximum Pressure of 160 psi (1100 kPa) ........... 2764 SA-312M Seamless and Welded Pipe in the Manufacture, of

Use of SA-240/SA-240M UNS S41003 Plate in the Construction of Part HLW Water Heaters and Storage Tanks ........ ... 2988
Boilers ... 2707 Use of UNS S32003 Ferritic/Austenitic Stainless Steel Plate, Pipe,

Use of SA-240/SA-240M UNS S43035 (Grade 439) and UNS and Tube ... O 2643
$43932 Less Than Y, in. (6 mm) in Thickness for the Use of UNS S32003 Ferritic/Austenitic Stainless-Steel Plate, Pipe,
Construction of Water Boilers Intended for Working Pressures and Tube for Boilers............ ... e it 2823
Up to 160 psi (1100 kPa) Under Part HF .. ............... 2708 Use of UNS S32101 Ferritic/Austenitic Stainless Steel Plate,

Use of SA-240/SA-240M, Alloys 439 and UNS S43932, and Sheet, Strip, Pipe, and Tube....... 0. .. oot 2603
SA-268, alloy TP439 Up to 210°F (99°C) in Heating Boiler Use of UNS S32101 Ferritic/Austeniti¢ Stainless Steel Plate,

{070 411 U 0 (o) 2722 Sheet, Strip, Pipe, and Tube in the Manufacture of Part HLW

Use of SA-240/SA-240M, Plate Alloy Steel, Grades 304L and 316L Water Heaters and Storage Fanks ....................... 2620
With Thickness Less Than % in. (3 mm).................. 2872 Use of UNS S32205 Ferritic/Austenitic Stainless Steel” Plate,

Use of SA-240/SA-240M, Types 316Ti, 316L, 439, and UNS Pipe,and Tube ... .00 .. ... 2761
$43932 With Thickness Less Than %, in. (2.5 mm) ........ 2871 Use of UNS S32205,Feyfitic/Austenitic Stainless Steel Plate,

Use of SA-268 Grades UNS S43932 and UNS S43940 Conforming Sheet, Strip, Ripe,‘'and Tube in the Manufacture of Part HLW
to SA-268 in the Manufacture of Heating Boilers........... 2668 Water Heaters and Storage Tanks ....................... 2778

Use of Sand Cast Aluminum Alloy EN AC-43000, AlSi10Mg(a), F Use of UNS S43932 Ferritic Stainless Steel in SA-240/SA-240M
Temper. . 2773 Plate, Sheet, Strip, and in SA-268/SA-268M Welded and

Use of SB-148 C95500, As-Cast Temper, in the Manufacture of Seamiléss Tube. ...t e 3027
Heating Boilers, Part HF and Potable-Water Heaters, Part HLW 2618 Use of UNS S82012 and S82031 Duplex Stainless Steel Plate,

Use of SB-241/SB-241M Grade 6063 T1 (UNS A96063) Sheet, and Strip ... ....vuure e 2861
Aluminum Alloy Extruded (Integrally) Finned and Coiled Tube Use of UNS S82012 and S82031 Duplex Stainless Steel Plate,
in the Manufacture of Hot Water Heating Boilers .......... 2628 Sheet, and Strip in the Manufacture of Part HLW Water

Use of SB-584 (UNS C87500) Copper Alloy Sand Castings in the Heaters and Storage Tanks ............. ...t 2860
Manufacture of Nonstandard Pressure Parts for Hot Water Valve Markings ........oooiiiiiiiiiii i 2256
Heating Boilers and Potable Water Heaters ............ i 2706 Section VIII, Division 1

Use of Silicone Rubber O-Rings for Installing Tubes in Hot Water Pressure Vessels
Heating Boilers and Potable Water Heaters ..... .« . ... 2888 7% Ni Thermo-Mechanical Control Processed Steel Plate for

Use of Stainless Steel Material With a Minimum THhickness of Cryogenic Applications. . .......... ... .. it 2736
0.0157 in. (0.4 mm) for Hot Water Heating Boilers......... 2869 9Cr-2Si-1Cu Material . . ... 3007

Use of Stainless Steel Plate and Tube for Hot-Water Heating 9Cr-2W, UNS K92460 Material ......... ..., 2179
Boilers ....... .. AN 2870 18Cr-11Ni-3Cu-Mo-Nb-B-N Austenitic Stainless Steel, UNS

Use of Stud Welding for Fitting Attachiment of Part HG Boilers 347D 2984
Fabricated by Welding .. ...... /5 . .. .ot 2967 18Cr-13Ni-3.7Mo-Nb-N Austenitic Stainless Steel, UNS S31740. 3038

Use of Stud Welding for FittingAttachment of Part HLW Water 18Cr-15Ni-4Mo-3Cu-N, UNS S31727, Austenitic Stainless Steel . 2617
Heaters and Storage Heaters™.,"/......................... 2961 18.5Cr-15.5Ni-4.5Mo-N Alloy (UNS S31726) Austenitic Stainless

Use of Thermometers With Minimum Full-Scale Range of 50°F to Steel .. 2197
250°F (10°C t0 12000 ) - . o oo e et e e 2803 20Cr-8.5Ni-0.7Mo-0.2N, UNS S31655 Austenitic Steel, Alloy

Use of UNS C12200 ASTM B359/B359M-18 With 062 Temper in Plate, Sheet, and Strip, Welded Tubing, Seamless and Welded
the Manufacture of Part HLW Water Heaters and Part HF PIpe. . 2903
Boilers . om e 2987 22Cr-25Ni-3.5W-3Cu Austenitic Stainless Steel UNS S31035 ... 2752

Use of UNS'C69300 Copper-Zinc-Silicon Alloy Rod in the 23Cr-25Ni-5.5Mo-N, UNS S32053, Austenitic -Stainless Steel . .. 2445
Manufacture of Pressure Parts for Hot Water Heating Boilers 23Cr-35Ni-7.5Mo-N, UNS N08354, Austenitic Alloy ........... 2585
and Potable-Water Heaters . .............. ..., 2880 24Cr-4Ni-3Mn-1.6Mo-0.27N, UNS S82441 Ferritic/Austenitic

Use of UNS N08904 (904L) Austenitic Stainless Steel Plate, Sheet, Steel, Alloy Plate, Sheet, and Strip; Bar; Seamless and Welded
Strip in the Manufacture of Part HLW Water Heaters and Tube; Seamless and Welded Pipe ........................ 2780
Storage Tanks . ...... ..o 2875 24Cr-17Ni-6Mn-4.5Mo-N, UNS S34565, Austenitic Stainless Steel

Use of UNS N08926 Austenitic Stainless Steel Plate, Sheet, and Forgings, Bar, Fittings, Welded and Seamless Pipe and Tube,

Strip in the Welded Construction of Hot Water Heating Boilers Plate, Sheet,and Strip .............c i 2146
and Hot Water Supply Boilers........................... 3030 24.5Cr-22Ni-7.5Mo-3Mn-N Austenitic Stainless Steel (UNS

Use of UNS R50400 Titanium Seamless and Welded Tube .. ... 2824 S32654) Lot 2195

25Cr-7.5Ni-4.5Mo-Co-N Austenitic-Ferritic Stainless Steel UNS
S32707 et 2586

XXiv


https://asmenormdoc.com/api2/?name=ASME BPVC.CC.NC.XI (ASME Boiler & Pressure Vessel Code, Section XI, Code Cases  Nuclear Components) 2023.pdf

Subject Case Subject Case
Section VIII, Division 1 Section VIII, Division 1
Pressure Vessels (Cont'd) Pressure Vessels (Cont'd)

25Cr-20Ni Austenitic Stainless Steel UNS S31002 ............ 2591 Alternative Rules for Ellipsoidal or Torispherical Heads Having
25Cr-22Ni-2Mo-N, UNS S31050, Austenitic Stainless Steel Integral Backing Strip Attached to Shells.................. 2346

Forgings .......c oot 2038 Alternative Rules for Hemispherical Head Attached to Cylindrical
27Cr-7.6Ni-1Mo-2.3W-N UNS S32808, Solution Annealed Shell Having Integral Backing Ring That Is Part of the Shell.. 2751

Austenitic-Ferritic Duplex Stainless Steel Plate, Seamless Alternative Rules for the Design of U-Tube Tubesheets,

Tubing, Seamless Pipe, Forgings, and Bar for Class 2 ....... 2496 Configurationsaande.............cooovvvii i (O 2965
29Cr-6.5Ni-2Mo-N Austenitic-Ferritic Stainless Steel, UNS Alternative Rules for the Postweld Heat Treatment of Finned

S$32906 Hot Isostatically-Pressed Material (Class 2) ........ 2840 Tubes . ... e T 2400
30Cr-7Ni-3.5Mo-N, UNS S83071, Austenitic-Ferritic Stainless Alternative Set Pressure Testing of Pilot-Operated Pressure

Steel . 2914 Relief Valves . ... ..o Dt eeenee s 3057
35Ni-30Fe-27Cr-6.5Mo-N Nickel Alloy, UNS N08935 ........ 2982 Alternative Welding Operator Performance Weld Qualification
37Ni-30Co0-28Cr-2.75Si Alloy (UNS N12160) ................ 2385 Test. ..o N 2757
37Ni-33Fe-25Cr Alloy (UNS N08120) Welded Construction Aluminum Alloy (Aluminum-6.3Magnesium) for Code

Above 1650°F to 1800°F .. ..... ..o 2672 Construction ................. 0700 o oo 2403
47Ni-23Cr-23Fe-7W, UNS N06674, Alloy Seamless Pipe and Annealed Copper SB-152, UNS C10100, 025 Temper ......... 2859

Tube, and Forgings............ .o, 2684 Applicability of ASTM B432 for{€ehstruction of Pressure Vessels 2928
52Ni-22Cr-13Co-9Mo (UNS N06617) Welded Tube ........... 2923 ASTM A240/A240M-09a UNS:S30530 Solution Annealed
57Ni-22Cr-14W-2Mo-La Alloy (UNS N06230) Wrought and Austenitic Stainless Sté€) Plate and Sheet ................. 2636

Welded Tubing ...t 2792 ASTM B16 Material in Rressure Boundary of Vessel .......... 2881
57Ni-22Cr-14W-2Mo-La Alloy (UNS N06230), Subpart 3, Fig. Attachment of TubeSto Flat Tubesheets Using Complete

NFN-24 Up to 1,800°F (982°C) ... ...cvvviiiiiaes 2671 PenetrationWelds ............ ... . i 2428
2014-T6 Aluminum Hand Forgings for Nonwelded Construction 2616 Austenitice-27Ni-22Cr-7Mo-Mn-Cu-N Alloy (UNS S31277) ... 2458
A439 Type D-2 Austenitic Ductile Iron ..................... 2093 Austenitic Fé-35Ni-27Cr Alloy (UNS S35045) ................ 2304
Allowable Compressive Stress in the Time-Dependent Regime . 2964 Austeniti¢ Ni-Cr-Mo-Nb Alloy (UNS N06626) ................ 2276
Alloy UNS N06690 Up To 1200°F (649°C) ..........ccvvuunnn 2629 Austenitic Stainless Steel Seamless Tubes and Pipe, Seamless
Alloy UNS S30815 Up to 1,700°F (927°C) ... vvvivvvininnnnn 2786 Wrought Fittings, Plate, Sheet, and Forgings, 18Cr-11Ni-Cb-N,
Alternate NDE Method for Welded Spin Holes ............... 2889 UNS S34751,347LN .. 2196
Alternate Rules for Heat Treatment of Repair Welds to Castings 2205 Cast ASTM B752-06 Zirconium Alloy Grades 702C and 705C... 2633
Alternate Rules for Quick-Actuating Closures ................ 2912 Cast Titanium Aluminum Vanadium Iron Alloy, SB-367, Grade
Alternative Approach for Operating Conditions (Including C-38 (Ti 4Al-2.5V-1.5Fe) UNS R54250 .. .......covvvvnnnnn 2717

Occasional Loads) in the Time-Dependent Regime ..... .\ 2951 Chromium-Nickel-Molybdenum-Nitrogen-Tungsten Duplex
Alternative Flanged Joint Design for Nuclear Material Fluidized Stainless Steel UNS S39274 Plate ................coovnnnnn 2427

Bed Reactors .......... ..o 2318 Cold-Stretching of Austenitic Stainless Steel Pressure Vessels .. 2596
Alternative Method of Vessel Markings .......... ...%...... 2911 Cu-13Zn-1.1Ni-Si-Al Alloy Seamless Tubing ................. 2783
Alternative Pore Evaluation and Acceptance Criteria for Diffusion Welding of Microchannel Heat Exchangers.......... 3018

Diffusion Welded Material, Mandatory Appéndix 42 ........ 3046 Evaluation of External Loads on Welding Neck Flanges Covered
Alternative Pressure Test Procedure to UG-99-and UG-100 for by Section VIII, Division 1, UG-44(b), (i), and (j); or Section

the Construction of Multistream Aluminum Vacuum Brazed VIII, Division 2, 4.1.11.1(a) and (g), and 4.1.11.3 ........... 2901

Plate-Fin Heat Exchangers. ... .\ .. ................. 2247 Exceptions to Requirements of Figure UW-13.2, Sketches (m)
Alternative Procedure for Calculdting Allowable Axial ANd (1) oot s 2772

Compressive Stress and Extérhal Pressure in Cylindrical Shells Exemption From Post-Bending Heat Treatment Requirements

Constructed of Stainlesg’Steel Alloy 253MA (UNS S30815) at for Carbon and Low-Alloy Steel Tube and Pipe ............ 2807

Temperatures Greater Than 1200°F (650°C) and Less Than or Exemption From Postweld Heat Treatment for P-No. 4 or P-No.

Equal to 1650°F (900°C) . ... ovvieii e 2682 5A Tube-to-Tubesheet Seal Welds ....................... 2321
Alternative Proceduré for Calculating Allowable Axial Exemption From Postweld NDE Requirements of

Compressive’Stress in Cylindrical Shells Constructed of UG-93(d)(4)(-b) on Fig. UW-13.2(d) Construction .......... 2305

2Y,Cr-1Mo ‘Steel at Temperatures Greater Than 700°F and Exemption from PWHT Requirements in Table UCS-56-3 for Seal

Less,/Fhan or Equal to 1000°F.............. ..ottt 2676 Welds Between P-No. 4 Tubes and P-No. 4 Tubesheets ..... 2858
Alterfiative Requirements for Certifying Engineer Qualification. 3036 Exemption From Repeated Mechanical Testing as per UCS-85(c)
Alternative Requirements for Seal Welding of Threaded And (1) - v e 2941

Connections, UF-32(b) ... 2016 Extending Mandatory Appendix 34 to Use PAW to Weld UNS
Alternative Rules for Appendix 24 When Controlled Bolting Is S32615 Meeting the Requirements of SA-240/SA-240M . . ... 2985

Used ..o 2658 Extension of Cementing Technicians Qualification Continuity,
Alternative Rules for Brazing Qualifications ................. 2351 Part UIG . ..o 3008
Alternative Rules for Design of Ellipsoidal and Torispherical Extension of Joining Personnel’s Qualification Continuity . .. ... 2996

Formed Heads .............oiiiiiiiiiiii i 2260 F-Number Grouping for 9Cr-1Mo-V FCAW Consumable ....... 2297
Alternative Rules for Designing U-Shaped Bellows ........... 2587 F-Number Grouping for 63Ni-22Mo-15Cr Alloy (UNS N10362)
Alternative Rules for Determining Allowable External Pressure Filler Metal ....... ...t e 2653

and Compressive Stresses for Cylinders, Cones, Spheres, and F-Number Grouping for Co-26Cr-9Ni-5Mo-3Fe-2W Alloy (UNS

Formed Heads............... ... i, 2286 R31233) Filler Metal ..., 2969
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Subject Case Subject Case
Section VIII, Division 1 Section VIII, Division 1
Pressure Vessels (Cont'd) Pressure Vessels (Cont'd)
F-Number Grouping for Cr-Fe-Ni-Mo-Cu, Classification UNS Precipitation-Hardening Nickel Alloy (UNS N07718) Used as
R20033 Filler Metal ... 2473 Pressure Retaining Component Material .................. 2222
F-Number Grouping for Ni-Cr-Fe Filler Metals ............... 2142 Qualification of Partial-Penetration Groove Welds Using Laser or
F-Number Grouping for Ni-Cr-Fe, Classification UNS W86152 Electron Beam Welding .............. ...t 2868
and UNS W86056 Welding Electrodes .................... 2143 Qualification of Welding Procedures for High Frequency
F-Number Grouping for Ni-Fe-Cr, Classification UNS N08087 Induction Longitudinal Butt Welds in Tube Construction . ... .297%L
Welding Electrode. ...t 2734 Radiographic Requirements for SA-612 Steel Plate ......... .z 2377
F-Number Grouping for Ni-Fe-Cr, Classification UNS N08087 Removal of Nameplate With Certification Mark from
Welding Filler Metal . ...t 2733 Prefabricated or Preformed Parts.................. L .. 2825
Figure UW-13.4, Illustration (&) ...........ccoviuuiinnn... 2814 SA-182, SA-240, SA-479, SA-789, SA-790, and SA-815,21Cr-
Full-Strength and Partial-Strength Inset Tube-to-Tubesheet 5Mn-1.5Ni-Cu-N (UNS S32101) Austenitic-Ferritic Duplex
WeldS oot 2942 Stainless Steel ............ ..o R 2418
Heat-Affected Zone Impact Testing in Weld Procedure SA-240/SA-240M, UNS S43035 Plate .. ...« . ..t 2758
Qualification, UG-84(g)(2) .......ovvviiiiiniii i 2835 SA-240/SA-240M, UNS S43932 Plate .. .. (s .. oovveiinnnn s 2788
Hydrostatic and Pneumatic Testing of Mass-Produced Pressure SA-453, Grade 660, Class C, High Temperature Bolting Materials
Vessels With an Intermediate Isolation Valve Between With Expansion Coefficients Compayable to Austenitic Steels 2610
Indicating Gage and Pressure Vessel ..................... 2726 SA-736/SA-736M Plates and ASTM*A859/A859M-95 Forgings . 1932
Impact Test Requirements of Part UHA Materials Joined by SA-995, UNS J92205, (CD3MN), Austenitic/Ferritic Duplex
Diffusion Welding . ... 3054 Stainless Steel . ... ... 2402
Implementation of Changes in Division 1, 31-4 (a) and (b) and SA/EN 10025-2 Steel Grades S235]2, S275]2, and S355]J2 ..... 2811
Division 2,3.44.1and 3.4.4.2 ......... ... .. it 2844 SB-407 UNS N06811{42Ni-29Cr-28Fe-Mo-N, Seamless Pipes and
Induction Kinetic Welding .. ...t 2799 Tubes . ... 2518
Inspection Openings in Small Pressure Vessels .............. 2634 Single Fillet Bap Joint for Heat Exchanger Tube Welds ........ 2421
Large-End Cone-to-Cylinder Junction for 30 < o < 60 Degrees.. 2150 Single Fillet Lap Joints in the Shell of a Shell-and-Tube Heat
Laser Annealing of Nameplates............................ 2959 Exchafiger ... 2334
Laser Measurement for Out-of-Roundness .................. 2789 Solutieh Annealed Ni-Cr-Mo UNS N06058 Alloy Wrought
Low Power Density Laser Beam Welding ................... 2827 Fittings, Forgings, Bar, Plate, Sheet, Strip, Welded Pipe,
Mandatory Appendix 26, Fatigue Design Curve for Other Seamless Pipe and Tube, and Welded Tube for Class 1...... 2983
Materials for Expansion Joints .......................... 3013 Solution Annealed Ni-Fe-Cr-Mo-Cu Low Carbon Alloy (UNS
Manufacturer's Data Reports. ...........ovuiinieninnnnn..n 2738 N08034) Wrought Fittings, Forgings, Bar, Plate, Sheet, Strip,
Material of Minor Attachments Welded Directly to Pressure Parts Welded Pipe, Seamless Pipe and Tube, and Welded Tube for
Made of Q&T Steels Covered by Table UHT-23 of Division 1 Class 1 oot 2991
and Table 3-A.2 of Division 2 ........................ 00 2865 Solution Annealed Ni-24Fe-23Cr-6Mo-3Cu, UNS N06845,
Materials for Bodies, Bonnets, Yokes, Housings, and Holders, of Seamless Pipe and Tube, Plate, Sheet, Strip, Rod, and Bar ... 2794
Pressure Relief Devices ...............c.coo oo ... 1750 Solution Annealed Ni-44Cr-1Mo (UNS N06044) for Plate-
Method for Basing Design Values on Material Properties Sheet-Strip, Seamless and Welded Fittings, Seamless Pipe and
Affirmed by Material Manufacturers ......{ .7 ........ 2556 Tube, Forgings, Welded Pipe, Welded Tube and Rod. ....... 3006
Minimum Thickness of Furnace Brazed PlateHeat Exchanger Spherical Intermediate Head or End Closure Without Straight
Heads ......... ... AN 2538 Flange. ... ... 2712
Minimum Thickness of Standard Fittings Under Strength of Aluminum Brazed Joints Up to 400°F ............ 2350
UW-16()(3)(-a)(-6) -+« v v 3035 Supply of Dimpled or Embossed Panels in the Unpillowed
Multiple Marking of Certified Capacities for Pressure-Relief Condition ........o i 2909
Valves . ..o e AN 2787 Tack Welds on Heat Transfer Plates Left In-Place Without
Ni-25Cr-9.5Fe-2.1A1 Alloy({UNS N06025) ................... 2359 Qualification, UW-31(c) .......ooviiiiiii i 3000
Ni-25Cr-20Co Material,'UNS']NO7740 ....................... 3056 Testing of Vessels Containing an Internal Piston ............. 2608
Ni-29Cr-3.5Fe-3.3Al-X.5Nb Alloy (UNS N06693).............. 2481 Thermo-Mechanical Control Processed 7% Ni Steel Plate. .. ... 2750
Ni-Cr-Co-Mo-Ti Precipitation Hardened Alloy UNS N07208 .... 3024 Titanium Aluminum Alloy, ASTM B367-08b, Ti 3Al-2.5V or Ti
Ni-Cr-Mo Bolting, Material UNS N06059, ASTM F468-06....... 2588 3A1-2.5V-0.05Pd Castings .. ........covvviiiiiinnnnnn.... 2631
Ni-Cr-Moz€u Alloy UNS N06235 ........................... 3058 Titanium Nickel Molybdenum Alloy (Ti 0.8Ni-0.3Mo), Grade C-12
Nickel:lxon*Chromium-Molybdenum-Copper Low Carbon Alloy Castings . ..ot s 2641
(UNS,N08926) for Code Construction .................... 2120 Titanium Nickel-Molybdenum Ruthenium Alloy,
Omission of Lifting Device Requirements for Pressure Relief Ti-0.8Ni-0.3M0-0.1RU . . . oottt 2426
Valves on Air, Water Over 140°F (60°C), or Steam Service... 2203 Tolerance for Formed Heads for External Pressure Design
Parallel Plate Explosion Welding for Butt Joints Between Conditions . ...t 2544
Dissimilar Metals .............ccoiiiiiiiiiniiii 2493 Type 304LN (Alloy UNS S30453) Austenitic Stainless Steel .... 2127
Pneumatic Test .........cooiiiiiii i 2407 UNS J93380 (CD3MWCUN) ...t 2244
Pneumatic Testing of Pressure Vessels, U-1(j), UM Vessels .... 2527 UNS N06696 Seamless Pipe, Tube, and Plate ................ 2652
Pneumatic Testing of Pressure Vessels, UG-20 ............... 2055 UNS S31266, 24Cr-22Ni-6Mo-2W-Cu-N Super Austenitic
Precipitation-Hardening Ni-Cr-Mo Alloy (UNS N07725) ....... 2217 Stainless Steel (Class 2) ... 2831
Use of 1Cr-YsMo Seamless Pipe for Pressure Purposes ... ..... 2926
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Subject Case Subject Case
Section VIII, Division 1 Section VIII, Division 1
Pressure Vessels (Cont'd) Pressure Vessels (Cont'd)

Use of 1.15Ni-0.65Cu-Mo-Cb (UNS K21001) High-Strength Use of SA-372 Grade E Class 55, Grade ] Class 55, and Grade F, G,
Low-Alloy Steel Seamless Pipes and Tubes, Flat Products, and H Class 55 and 65 Forgings, Quenched and Tempered .. 2300
Forgings, and Fittings.......... ... ... ... it 3037 Use of SA-705 Type 630 Forgings (UNS S17400) and SA-693

Use of 17Cr-4Ni-4Cu (UNS S17400) Condition H1150D or Type 630 Plate (UNS S17400).........covuiniiinnnnnnnn 2223
HIT50M ..o 2784 Use of SA/EN 10028-2, Grades P235GH and P265GH Steel ... ,~2498

Use of 52Ni-22Cr-13Co-9Mo (UNS N06617), Annealed Bolting Use of SA/IS 2062, Grades E250A, E250BR, E250B0, and E250C;,
Materials for Pressure Vessels .................ccoovi.tn 2776 Hot-Rolled Medium- and High-Tensile Strength Structural

Use of 57Ni-22Cr-14W-2Mo-La (UNS N06230), Steel Plates ... @0, 3066
Solution-Annealed Bolting Materials for Pressure Vessels ... 2775 Use of SB-209 Alloys 5083, 5052, and 6061 AluminuntElat Plates

Use of 304L Stainless Steel at Elevated Temperatures ........ 2224 in Accordance with UG-93(d)(3) and (d)(4) for-the Production

Use of 316L Stainless Steel at Elevated Temperatures ........ 2577 of Heat Exchanger Components .........( N .ot 3005

Use of A213/A213M-04 UNS S31060 Austenitic Stainless Steel Use of SB-584 UNS C87500 Castings .. ..t N .............. 3012
Seamless Tubing and A240/A240M-04a®! UNS $31060 Use of Sintered Silicon Carbide (S-SiC), for-Pressure Boundary
Austenitic Stainless Steel Plate . ......................... 2430 Parts for Frame-and-Plate-Type Pressure Vessels .......... 2867

Use of Acoustic Emission Examination in Lieu of Radiography . 1968 Use of Types 308LSi and 316LSi/Weld Filler Metals at MDMT

Use of Alternative Category B Weld Design.................. 3068 Colder Than -320°F (-196°C)~. ...t 3064

Use of Appendix 23 for External Pressure Design of Copper and Use of UNS S82011 Stainless-Steel ......................... 2735
Copper Alloy Condenser and Heat Exchanger Tubes With Use of Welded UNS N02200, N02201, and N04400 Alloy Pipe and
Integral Fins at Elevated Temperatures................... 2686 Tube ..o R 2767

Use of ASME B16.47-2020 in Lieu of ASME B16.47-2017 ...... 3043 Vessel (Production)dimpact Tests for Welded Construction of

Use of ASME B16.5-2020 in Lieu of ASME B16.5-2017 ........ 3042 Austenitic Staihless Steels .. ......... ... oo 2704

Use of ASME B31.3, Appendix L Aluminum Pipe Flanges ...... 2905 Waiver of Production Impact Testing For Category B Welded

Use of ASTM A106/A106M-08 as SA-106/SA-106M .......... 2663 JOINES) « . e 3022

Use of ASTM A234/A234M Butt Weld Elbows, Grade WPB .... 2830 Waiver of UW-9(h)(4) Rules . ....... ..., 3034

Use of ASTM A312/A312M-16a Through 18a in Welded Wdiver of Weld Joint Examination for Pneumatically Tested
Construction in Lieu of SA-312/SA-312M for Grades TP316, Brazed Plate-Type Heat Exchangers That Have Been
TP316H, TP316N, and TP316LN......................... 3015 Previously Hydrostatically Tested ....................... 2774

Use of ASTM A372/A372M-16, Grade N, Classes 100 and 120 and Welded Austenitic Stainless Steel Condenser and Heat Exchanger
Grade P, Classes 100 and 120 ..........ccvviriennnnnn.. 2892 Tubes With Textured Surfaces ................. ..., 2877

Use of ASTM A414/A414M-07 . ... 2619 Welding of Aluminum Alloy Tube-to-Tubesheet Joints by Friction

Use of Automated Ultrasound Leak Detection System in Lieu of Stir Welding (FSW) Process. ............................ 2677
Visual Inspections Required by UG-100(d) ......... % .. 2324 Welding of Tubes to Tubesheets by Deformation Resistance

Use of Carbon and Low Alloy Steel Plate, AS 1548-2008 Grades Welding (DRW) Process. .........c.covvuiiiniiinannnann. 2463
PT430N/PT430NR, PT460N/PT460NR, and PT490N/ Section VIII, Division 2
PT490NR . ..o B 2645 Pressure Vessels (Alternative Rules)

Use of Carbon Steel Pipe Without Requiring Bend or Pressure 3 Chromium-1 Molybdenum-Y, Vanadium-Columbium-Calcium
Testing ....oovvvvviiii T 3047 Alloy Steel Plates and Forgings for Class 2 ................ 2151

Use of Compound Material to Produce-Tubés, Part UIG ....... 3041 7% Ni Thermo-Mechanical Control Processed Steel Plate for

Use of EN 10216-3:2013, Grade P46QNIA, Fine-Grain Seamless Cryogenic Applications for Class 2 ....................... 2737
Steel Tubes .............. ) 0 2990 22Cr-5Ni-3Mo-N (UNS S31803) Use to 600°F (316°C) for Class 2 2727

Use of EN 10216-3:2013, Grade-P690QL2, Fine-Grain Seamless 25Cr-7Ni-4Mo-N (UNS S32750) Austenitic-Ferritic Stainless
Steel Tubes; and EN 10028-6:2017, Grade P690QL2 Steel for Class 2. .....oiiii i e 2740
Fine-Grain Flat Products,Y. ........... ... iiiiian., 3052 25Cr-22Ni-2Mo-N, UNS S31050, Austenitic Stainless Steel

Use of Existing Naméplates in Inventory for Construction .. ... 2979 Forgings ....... ... i 2038

Use of Furnace Brazing for Lethal Service................... 2249 27Cr-7.6Ni-1Mo-2.3W-N UNS S32808, Solution Annealed

Use of Hot-Isostatically Pressed Pure Isotropic Molybdenum... 3063 Austenitic-Ferritic Duplex Stainless Steel Plate, Seamless

Use of Material-Test Report Mechanical Properties to Calculate Tubing, Seamless Pipe, Forgings, and Bar for Class 2 ....... 2496
the MAWP of Vessel or Component by Proof Testing in 29Cr-6.5Ni-2Mo-N Austenitic-Ferritic Stainless Steel, UNS
Agcordance With UG-101(m)(2) .............ooiinnnnn, 3065 $32906 Hot Isostatically-Pressed Material (Class 2) ........ 2840

Use of Ni-Al Bronze C95820 Sand Castings for Pressure Vessels 2230 30Cr-7Ni-3.5Mo-N, UNS S83071, Austenitic-Ferritic Stainless

Use of Noncode Pressure Relief Valves ..................... 2675 Steel .. 2914

Use of Permanent Mold Cast Aluminum Alloys UNS A13560 and 35Ni-30Fe-27Cr-6.5Mo-N Nickel Alloy, UNS N08935 ........ 2982
AD3B570 . 2239 Allowable Compressive Stress in the Time-Dependent Regime . 3029

Use of PFA Tubing Material for Flue Gas Heat Exchanger Tubes 2837 Allowable Stresses and Design Stress Intensities for Bolting

Use of PTFE Tubing Material for Flue Gas Heat Exchanger Tubes 2795 Materials Listed in Both Tables 3 and 4 of Section II, Part D . 2730

Use of Resistance Longitudinal Butt Welds for Cylinders . ..... 2777 Alternative Diameter-To-Thickness Ratios for Spherical and

Use of SA-193/SA-193M Grade B16 Bolting in Diameters Larger Formed Heads With Openings........................... 2739
Than 7 in. (175mm) ..ot 2754 Alternative Flaw Evaluation and Acceptance Criteria for

Use of SA-268 Ferritic Stainless Steel Welded Tubing, TP430 Ti, Subsurface Flaw Near Component Surface for Class 1 and Class
UNS S43036. ..ot ettt e e e e e 2419 2 2958
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Subject Case

Subject Case

Section VIII, Division 2
Pressure Vessels (Alternative Rules) (Cont'd)
Alternative Minimum Test Temperature for Hydrostatic Testing 2718
Alternative Requirements for Certifying Engineer Qualification. 3036
Alternative Rules for Para. 4.17 When Controlled Bolting Is Used 2659
Alternative Rules for the Design of U-Tube Tubesheets,

Configurationsaand e .............oiiiiiiiiiiiine, 2965
Alternative Set Pressure Testing of Pilot-Operated Pressure

Relief Valves ...... ..ot 3057
Alternative Welding Operator Performance Weld Qualification

T P 2757

Analysis of Class 2 Components in the Time-Dependent Regime 2843
Composite Pressure Vessel Consisting of Inner Steel Layered

Shell and Outer Reinforced and Prestressed Concrete Shell for

Hydrogen Service for Class 2. ............ooviiiii..n 2949
Corrected Forming Strain Equation, Table 6.1 ............... 2804
Design of Components in the Time-Dependent Regime Using

Isochronous Stress-Strain Method for Class 2 Components .. 3060
Design of Hubless Integral Flanges Using Part 4.16........... 2833
Elevated Temperature Design of Bolting .................... 2655
Evaluation of External Loads on Welding Neck Flanges Covered

by Section VIII, Division 1, UG-44(b), (i), and (j); or Section

VIII, Division 2, 4.1.11.1(a) and (g), and 4.1.11.3 ........... 2901
Extension of Joining Personnel’s Qualification Continuity . .. ... 2996
F-Number Grouping for 9Cr-1Mo-V FCAW Consumable ....... 2297
F-Number Grouping for 63Ni-22Mo-15Cr Alloy (UNS N10362)

Filler Metal . ..... ..o e 2653
F-Number Grouping for Cr-Fe-Ni-Mo-Cu, Classification UNS

R20033 Filler Metal ................. i, 2473
F-Number Grouping for Ni-Cr-Fe Filler Metals ............... 2142
F-Number Grouping for Ni-Cr-Fe, Classification UNS W86152

and UNS W86056 Welding Electrodes . ................... 2148
F-Number Grouping for Ni-Fe-Cr, Classification UNS N08087

Welding Electrode. ......... ..o 2734
F-Number Grouping for Ni-Fe-Cr, Classification UNS N08087

Welding Filler Metal . ... g 2733

Fatigue Evaluation for Class 2 Parts Constructed With:SA-182
F22V; SA-336 F22V; SA-541 22V; SA-542 Type D{Class 4a; and
SA-832 Grade 22V at Temperatures Greater Than“371°C
(700°F) and Less Than or Equal to 482°C900°F).......... 2605
Fatigue Evaluation for Class 2 Parts Construeted With SA-182/
SA-182M F91, SA-213/SA-213M T94,)SA-335/SA-335M P91,
SA-336/SA-336M F91, and SA-387/SA-387M 91 Class 2 at
Temperatures Greater Than 371°C°(700°F) and Less Than or

Equal to 500°C (932°F) ... oY 2822
Full-Strength and Partial-Strength Inset Tube-to-Tubesheet

Welds . ... s e 2942
Heat-Affected Zone Impact Testing in Weld Procedure

Qualification, Para<3.11.8.2(c). ... ..o 2924
Hillside Nozzle\in Spherical Shell or Hemispherical Head in

4511 YN 2834

Impact Testing of SA-540/SA-540M, Grade B23, Class 3 Bolting 2821
Implementation of Changes in Division 1, 31-4 (a) and (b) and

Division 2, 3.4.4.1and 3.4.4.2 ...l 2844
Implementing in Parts 4 and 5 the Changes in ASCE/SEI 7-10,

Paras. 2.3.2 and 2.4.1 for Wind Load Factors .............. 2679
Induction Kinetic Welding .. ........... ..ot 2799
Intermodal Transport Tanks (UN T50 Portable Tanks) for Class

2 2624
Laser Measurement for Out-of-Roundness .................. 2789
Low Power Density Laser Beam Welding ................... 2827
Manufacturer's Data Reports. ....................ooio..t. 2738

Section VIII, Division 2
Pressure Vessels (Alternative Rules) (Cont'd)
Material of Minor Attachments Welded Directly to Pressure Parts
Made of Q&T Steels Covered by Table UHT-23 of Division 1

and Table 3-A.2 of Division 2 ........................... 2865
Method for Basing Design Values on Material Properties
Affirmed by Material Manufacturers ..................... 2556

Omission of Lifting Device Requirements for Pressure Relief
Valves on Air, Water Over 140°F (60°C), or Steam Service. .~ 2203
Other Recognized Standards for Definition of Wind and

Earthquake Loading in Lieu of ASCE/SEI 7 .........." .. 2680
Parallel Plate Explosion Welding for Butt Joints Between

Dissimilar Metals .............. ..o Ottt 2493
Precipitation-Hardening Ni-Cr-Mo Alloy (UNS NO%725) ....... 2217
Precipitation-Hardening Nickel Alloy (UNS N07718) Used as

Pressure Retaining Component Material(Zs>............... 2222
Qualification of Partial-Penetration Groeve'Welds Using Laser or

Electron Beam Welding ...... .07 oot 2868
Rules for Calculating Maximum Permissible Gaps for Layered

Vessels in 4.13.12.3 .....sh. oo 2806

SA-453, Grade 660, Class G, High Temperature Bolting Materials

With Expansion Coefficients Comparable to Austenitic Steels 2610
SA-487 /SA-487M Grade¢ CA6NM Class A . ...t 2998
SA-736/SA-736W Plates and ASTM A859/A859M-95 Forgings . 1932
Solution Annealed Ni-Cr-Mo UNS N06058 Alloy Wrought

Fittings,Forgings, Bar, Plate, Sheet, Strip, Welded Pipe,

Seamléss Pipe and Tube, and Welded Tube for Class 1...... 2983
Solutien Annealed Ni-Fe-Cr-Mo-Cu Low Carbon Alloy (UNS

N08034) Wrought Fittings, Forgings, Bar, Plate, Sheet, Strip,

Welded Pipe, Seamless Pipe and Tube, and Welded Tube for

Class 1 .ot 2991
Spherical Intermediate Head or End Closure Without Straight

Flange. . ..o e 2712
Time-Dependent Allowable Stresses for Class 1 Vessel Materials

Listed in Table 2A or Table 2B of Section II, Part D......... 2943
Tolerance for External Pressure Design Conditions........... 2673

Unalloyed and Palladium or Ruthenium Enhanced Titanium H
Grades With 400 MPa (58 ksi) Minimum UTS, UNS R50400,

UNS R52400, UNS R52402, and UNS R52404.............. 3059
UNS S31254 and UNS N08904 Austenitic Stainless Steel Plate,

Sheet,and Strip. ... 2808
UNS S31266, 24Cr-22Ni-6Mo-2W-Cu-N Super Austenitic

Stainless Steel (Class 2) .......oiiiiii i 2831
Use of 9Ni, 8Ni, and 5Ni-Y,Mo Materials in Welded Condition for

Class 2 ConStruCtion . ... vvi et 2681
Use of 15Cr-5Ni-3Cu (UNS S15500) . ... ....ovvivvniennn.. 2416
Use of AS 1548-2008 Grades PT430N/PT430NR, PT460N/

PT460NR, PT490N/PT490NR for Class 2 ................. 2711
Use of ASME B16.47-2020 in Lieu of ASME B16.47-2017 ... ... 3043
Use of ASME B16.5-2020 in Lieu of ASME B16.5-2017 ........ 3042
Use of ASTM A106/A106M-08 as SA-106/SA-106M .......... 2663
Use of ASTM A372/A372M-16, Grade N, Classes 100 and 120 and

Grade P, Classes 100 and 120 for Class 2 Vessels .......... 2939

Use of EN 10216-3:2013, Grade P690QL2, Fine-Grain Seamless
Steel Tubes; and EN 10028-6:2017, Grade P690QL2

Fine-Grain Flat Products .............. ... ... ... ...... 3052
Use of EN 10222-2:1999, Grade 18MnMoNi5-5, Steel Forgings

for Class 2 ...t e 2749
Use of Fatigue Analysis Screening, Method A For Vessels Made of

1.25Cr-0.5Mo-Si and 2.25Cr-1Mo Steels. .................. 2630

Use of Hot-Isostatically Pressed Pure Isotropic Molybdenum... 3063
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Subject Case Subject Case
Section VIII, Division 2 Section VIII, Division 3
Pressure Vessels (Alternative Rules) (Cont'd) High Pressure Vessels (Cont'd)
Use of Nickel-Chromium-Molybdenum-Columbium Alloy UNS Steam Cleaning of High-Pressure Vessels ................... 2932
N06625 for Class 2. ......oviiiiiiin i 2468 Use of ASME B16.5-2020 in Lieu of ASME B16.5-2017 ........ 3042
Use of Resistance Longitudinal Butt Welds for Cylinders . ..... 2777 Use of ASTM A106/A106M-08 as SA-106/SA-106M .......... 2663
Use of SA-193/SA-193M Grade B16 Bolting in Diameters Larger Use of ASTM A313/A313M-18, UNS S30151 With a Rectangular
Than 7 in. (175 mm) ...t 2754 CroSs-SeCtioN . . . ot v ittty 3040
Use of SA-336/SA-336M Class F91 for Class 2 ............... 2815 Use of ASTM A372/A372M-16, Grade ], Class 110 With Addition
Use of SA-705 Type 630 Forgings (UNS S17400) and SA-693 of 5ppmto 20 ppm Boron ........... ... AN 2936
Type 630 Plate (UNS S17400). .. ......c.ccvvriiniennnann. 2223 Use of ASTM A372/A372M-16, Grade N, Classes 100 and 220 and
Use of SA/EN 10028-2, Grade 13CrMoSi5-5+QT Steels for Class 2 2674 Grade P, Classes 100 and 120 ... .............. 7. ....... 2907
Use of SA/EN 10028-2, Grade 20MnMoNi4-5, Quenched and Use of Chromium-Silicon Alloy Steel Wire ASTM-A401/A401M
Tempered Steel Plate for Class 2 ........................ 2748 UNSG92540 ... O 2516
Use of SA/EN 10028-3 , Grade P460NL1, Fine Grain Normalized Use of Chromium-Silicon Alloy Steel Wire~ASTM A401/
Steel Plates for Class 2.............ooiiiiiiiiiinnnn. 2594 A401M-03 UNS G92540 . ........a .2 2609
Use of SA/EN 10028-3, Grade P355N, Fine Grain Normalized Use of Chromium-Silicon Alloy Steel Wire for Pressure Vessel
Steel Plates ... ...t 2611 Winding .. ... e e 2461
Use of SB-247, 6061-T6 Aluminum Alloy for Class 2 .......... 2478 Use of Eddy Current for Surfade’EXamination................ 3070
Use of SB-564 Nickel-Iron-Chromium-Molybdenum-Copper Use of EN 10083-3:2006, Steel Name 34CrMo4+QT (Steel
Alloy UNS N08825 Forgings for Class 2................... 2728 Number 1.7220+QT) e 0t . o oo oo 3050
Section VIII, Division 3 Use of High Strength.Low Alloy Steel Castings ............... 2698
High Pressure Vessels Use of Round Steel Wire ..., 2847
Alternative Flaw Evaluation and Acceptance Criteria for Use of SA-182,E22V, SA-336 F22V, SA-541 22V, SA-542 Type D,
Subsurface Flaw Near Component Surface ................ 2956 Class 4aj and SA-832 22V to 850°F (454°C) ............... 2514
Alternative Welding Operator Performance Weld Qualification Use of 8A:372/SA-372M, Grade M, Class 85, Alloy Steel Forgings
TSt 2757 for, Thin-Walled Pressure Vessels ........................ 3032
Aluminum Alloy, UNS A96061 Temper T6 and UNS A96061 Uséof SA-693, Grades 630 and XM-12, Classes H1150, H1100,
Temper TO51. ...t i 2563 H1075,and H1025 ...ttt 2910
Extension of Joining Personnel’s Qualification Continuity . . . ... 2996 Use of SA-705/SA-705M, Type XM-12, Condition H1025 for
F-Number Grouping for 9Cr-1Mo-V FCAW Consumable ....... 2297 Primary Pressure Boundary Components in Contact With
F-Number Grouping for 63Ni-22Mo-15Cr Alloy (UNS N10362) Water or Aqueous Solution . ............. ... ... ... ... 2793
Filler Metal ........ouiiiiiii i 2653 Use of SA-705/SA-705M, XM-12, Condition H1025 for
F-Number Grouping for Cr-Fe-Ni-Mo-Cu, Classification UNS Yoke-Supported End Plugs .................. . oot 2759
R20033 Filler Metal ....... ... N 2473 Use of SA-723/SA-723M Forgings, SA-705/SA-705M Forgings,
F-Number Grouping for Ni-Cr-Fe Filler Metals ....... 70, ... 2142 and SA-564/SA-564M Bar for Bolting .................... 2661
F-Number Grouping for Ni-Cr-Fe, Classification UN§ W86152 Use of Taper Pipe Threads ..............ccoiiiiiiiinnn. 3053
and UNS W86056 Welding Electrodes .. ... .o ... ... ... 2143 Use of Type XM-12, Condition H900 Material With a Reduced
F-Number Grouping for Ni-Fe-Cr, Classification UNS N08087 Tensile Strength . ........ ... .. ... . 2790
Welding Electrode. ............ ... (. Tt 2734 Section IX
F-Number Grouping for Ni-Fe-Cr, Classification UNS N08087 Welding, Brazing, and Fusing Qualifications
Welding Filler Metal . ......... .\ i 2733 Alternative Welding Operator Performance Weld Qualification
Hydrogen Crack Growth Rate Cehstants, Threshold Stress TSt o 2757
Intensity Factor Ky, and Cfitieal Crack Size Requirements for Extension of Joining Personnel’s Qualification Continuity . .. ... 2996
SA-372 and SA-723 Steels. . ... 2938 F-Number Grouping for 9Cr-1Mo-V FCAW Consumable ....... 2297
KE-112.1 References to Section V, T-120 ................... 2981 F-Number Grouping for 57Ni-30Cr-9Fe-1.8Nb Filler Metal (UNS
Manufacture of a HoopsWrapped, Wire-Reinforced Cylindrical NOGO43) . oottt 2660
Pressure Vessel\ m ™. ... 2836 F-Number Grouping for 63Ni-22Mo-15Cr Alloy (UNS N10362)
Manufacturer's’Data Reports. ..., 2738 Filler Metal ...... ... 2653
Material Requirements for Valve Stems for Use With F-Number Grouping for Co-26Cr-9Ni-5Mo-3Fe-2W Alloy (UNS
Power-Actuated Pressure Relief Systems.................. 2797 R31233) Filler Metal ..........ccovvvviiinnoi... 2969
Maxifum’ Dynamic Pressure During Vented Deflagration for F-Number Grouping for Cr-Fe-Ni-Mo-Cu, Classification UNS
Vessels in Low Density Polyethylene Service .............. 2701 R20033 Filler Metal . ... 2473
Method for Basing Design Values on Material Properties F-Number Grouping for Ni-Cr-Fe Filler Metals ............... 2142
Affirmed by Material Manufacturers ..................... 2556 F-Number Grouping for Ni-Cr-Fe, Classification UNS W86152
Permit Testing a Single Forging to Represent Several and UNS W86056 Welding Electrodes .................... 2143
Thicknesses . ... e 2597 F-Number Grouping for Ni-Fe-Cr, Classification UNS N08087
Precipitation-Hardening Ni-Cr-Mo Alloy (UNS N07725) ....... 2217 Welding Electrode. ...t 2734
Qualification of Partial-Penetration Groove Welds Using Laser or F-Number Grouping for Ni-Fe-Cr, Classification UNS N08087
Electron Beam Welding ..................... ... ... .. 2868 Welding Filler Metal . .............. .. ...t 2733
Replacement Parts for Pressure Vessels .................... 2678 Induction Kinetic Welding . ............. ..ot 2799
SA-736/SA-736M Plates and ASTM A859/A859M-95 Forgings . 1932 Instrumented Indentation Testing as Alternative Hardness Test
SA-738/SA-738M, Grade E Steel Plates ..................... 2771 for QW-290 Temper Bead Welding ...................... 2703
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Subject Case Subject Case
Section IX Section XII
Welding, Brazing, and Fusing Qualifications (Cont'd) Transport Tanks
Low Power Density Laser Beam Welding ................... 2827 7% Ni Thermo-Mechanical Control Processed Steel Plate for
Low-Energy Capacitor Discharge Welding................... 2884 Cryogenic and Ambient Temperature Applications ......... 2879
NDE Personnel Qualification and Certification Requirements. .. 2838 Alternative Method to Area Replacement Rules for Openings
Parallel Plate Explosion Welding for Butt Joints Between Under Internal Pressure. ............ooiiiinniiinnnnn..n 2554
Dissimilar Metals ............. .. 2493 Application of the ASME Certification Mark ................. 2710
PinBrazing ........... ... i 2866 EN 10028-7 and SA-240/SA-240M Austenitic Stainless Steel
Qualification of Gas Metal Arc Additive Manufacturing (GMAAM) Plates for Cryogenic Applications ...................... .z 2857
Procedures. . ... ..ot 3020 Extension of Joining Personnel’s Qualification Continuity ... .(25 2996
Qualification of Partial and Full Penetration Corner Joints Using F-Number Grouping for 9Cr-1Mo-V FCAW Consumable .= .. 2297
Laser Beam Welding. . ... 3003 F-Number Grouping for Ni-Cr-Fe, Classification UNS W86152
Qualification of Partial-Penetration Groove Welds Using Laser or and UNS W86056 Welding Electrodes . ........C.%7....... 2143
Electron Beam Welding .................. ..ot 2868 Materials for Bodies, Bonnets, Yokes, Housings;"and Holders of
Qualification of Welding Procedures for High Frequency Pressure Relief Devices ............. .« . it 1750
Induction Longitudinal Butt Welds in Tube Construction .... 2971 NDE Level III Personnel Certified Prior to2004.............. 2878
Substitution of Base Metals for Weld Metal Overlay .......... 2897 Revised Data Report Forms......... e ... oo 2705
Use of Additively Manufactured Base Metal for Welding Spherical Intermediate Head or End(€l6sure Without Straight
Procedure Qualifications ............ ... ... .. ..l 3016 Flange. ... ... N 2921
Use of Explosion Welding Process for Tube Plugging ......... 3002 Use of ASTM A106/A106M-08.as SA-106/SA-106M .......... 2663
Use of Metric Units . .......ooviiiniii i 2523 Use of Metric Units. ... 5 oo 2523
Use of Resistance Longitudinal Butt Welds for Cylinders ...... 2777 Section XIII
WPS Qualification for Friction Taper Hydro Pillar (FTHP) Rales for Overpressure Protection
Welding ...t 2832 Alternative Set Pressure Testing of Pilot-Operated Pressure
Section X Relief Valves, ..o 3057
Fiber-Reinforced Plastic Pressure Vessels Multiple Marking of Certified Capacities for Pressure-Relief
Alternative Fiber for Class 1 Fabrication.................... 2918 Valves g 2787
Alternative Set Pressure Testing of Pilot-Operated Pressure Omigsion of Lifting Device Requirements for Pressure Relief
Relief Valves ....... ... 3057 Valves on Air, Water Over 140°F (60°C), or Steam Service... 2203
Application of the ASME Certification Mark ................. 2710 Use of Abbreviations in Lieu of Company Name or Identifying
Article RT-5, Hydrostatic Testing Procedure and Equipment for Trademark on Pressure Relief Devices ................... 3069
Class 1, Class 11, and Class III Pressure Vessels ............. 3039 Section III — Division 1
Class III Composite Pressure Vessels Maximum Design Rules for Construction of Nuclear Facility Components
TeMPErature .. ........ouuieenneiii e 2853 Extension of Joining Personnel’s Qualification Continuity. .. ... 2996
Composite Class III Pressure Vessel Batch Cycle Testing ... 7\ 2743 F-Number Grouping for 9Cr-1Mo-V FCAW Consumable ....... 2297
Composite Class III Pressure Vessel Lower Cycle Pressuré Limit 2742 F-Number Grouping for Ni-Cr-Fe, Classification UNS W86152
Composite Pressure Vessel Analysis...............¢=%..... 2744 and UNS W86056 Welding Electrodes .................... 2143
Composite Pressure Vessel Nozzle Design Change/™~ ..« ...... 2747 Section III — Division 2
Composite Pressure Vessel Pressurization Rate(-. (~7......... 2746 Code For Concrete Containments
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D6867. .. ot 2837 ISO 21068-3...........&t% L ... ... 2867
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E290 ... .. 3050 Fig. 1/1M_Chart for Determining Shell
E338 .. 2563 Thickness of Components Under External
E399 .. 3063 Pressure Developed for 47Ni-23Cr-
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E602 ... o 2563 Thickness of Components Under External
E647 ... 3063 Pressure Developed for Titanium Grade
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F486-06 ........... ... 2588 Thickness of Components Under External
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AWS Specification S31277 oo 2458
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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, exceptithat
the tensile strength of the reduced section specimén shall
not be less than the minimum tensile strength*of the ma-
terials specified in the Inquiry.

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

(3) Welds that are exposed to corrosive action of the
contents of the vessel 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’thle 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 métal of a different composition may be used pro-
vided\the strength of the weld metal at the operating tem-
perature is not appreciably less than that of the high-alloy
material to be welded, and user is satisfied that its resis-
tance to corrosion is satisfactory for the intended service.

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

(5) When these materials _are/cold formed, the rules
of Section I, para. PG-19 shall'apply for alloys N08800
and N08810. Other than these requirements, any other
heat treatment after forming or fabrication is neither re-
quired nor prohibited, but if heat treatment is applied to
alloy N08028, it shall be performed at 1975°F-2085°F
(1080°C-1140°¢) followed by rapid cooling.

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

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

Table 1
Product Specifications

Form Specification
UNS N08800 and N08810

Seamless condenser and heat exchanger tubes SB-163
Rod and bars SB-408
Seamless pipe and tube SB-407
Plate, sheet, and strip SB-409
Welded tubes SB-515
UNS N08028
Seamless tubes SB-668
Plate, sheet, and strip SB-709

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(1325-18)
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CASE

1750-31

Approval Date: September 30, 2021

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

Case 1750-31

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 351"

ASTM B283 Alloys C377, C464{ and C485

ASTM B365 Alloys R05200,,R05400, R05255, and
R05252

ASTM B371 Alloys C69300, C69400, C69430, C69700,
and C69710

ASTM B392 Alloys"’R04200, R04210, R04251, and
R04261

ASTM B393¢Alloys R04200, R04210, R04251, and
R04261

ASTM@B453 Alloy C34500

ASTM B584 Alloys C87400 and C84400

ASTM B708 Alloys R05200, R05400, R05255, and
RO5252

ASTM B927 Alloys C21000, C22000, C23000, C24000;
€26000, C26800, C27000, and C27400

ASTM B981 Alloys €36300, C36500, C37000,(C37100,
and C37700

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

EN 12164 number CW614N matepial/conditions R360,
R380, R400, and R430

EN 12164 number CW617N, material conditions R360
and R430

EN 12165:1998 numbér,CW617N material condition
HO080

Reply: It is the.opinion of the Committee that the mate-
rials described.in’the Inquiry may be used in the construc-
tion of thebodies, bonnets, and yokes of pressure relief
valves, housings for breaking or buckling pin devices,
and holders for rupture disks, covered by the provisions
of Section [; Section VIII, Division 1; Section X; and Section
XII, provided the following additional requirements and
limitations are met:

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

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

(c) A representative finished model of each product
size and design having a bonnet, body, or yoke of pressure
relief valves, housings for breaking or buckling pin de-
vices, and holders for rupture disks constructed of ASTM
B16; ASTM B21 Alloys 464, 482, and 485; ASTM B176 Al-
loy C85800; ASTM B283 Alloys C377, C464, and C485;
ASTM B371 Alloys C69300, C69400, C69430, C69700,
and C69710; ASTM B453 Alloy C34500; EN 1982 number
CC499K material conditions GC, GS, and GZ; EN 12164
number CW614N material conditions R360, R380, R400,
and R430; EN 12164 number CW617N material condi-
tions R360 and R430; EN 12165:1998 number CW617N
material condition H080; ASTM B584 Alloy C84400;
ASTM B927 Alloys C21000, C22000, C23000, C24000,
C26000, C26800, C27000, and C27400; and ASTM B981
Alloys C36300, C36500, C37000, C37100, and C37700
shall be tested to determine the presence of residual

! 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,

1 (1750-31)


https://asmenormdoc.com/api2/?name=ASME BPVC.CC.NC.XI (ASME Boiler & Pressure Vessel Code, Section XI, Code Cases  Nuclear Components) 2023.pdf

CASE (continued)

1750-31

stresses that might result in failure of individual parts due
to stress corrosion cracking. Tests shall be conducted in
accordance with ASTM B154 or ASTM B858.

(d) Material conforming to ASTM B16; ASTM B371 Al-
loys C69300, C69400, C69430, C69700, and C69710;
ASTM B453 Alloy C34500; ASTM B927 Alloys €C21000,
€22000, C23000, C24000, C26000, C26800, C27000, and
C27400; and ASTM B981 Alloys €C36300, C36500,
C37000,C37100, and C37700 shall be tested to determine
the presence of residual stresses that might result in fail-
ure of individual parts due to stress corrosion cracking.
Tests shall be conducted in accordance with ASTM B154
or ASTM B858. The test frequency shall be as specified
in SB-249.

(e) Material conforming to ASTM B16; ASTM B21 Al-
loys 464, 482, and 485; ASTM B927 Alloys C26000,
C26800, C27000, and C27400 shall be used only in the
soft and half-hard tempers.

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

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

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

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

(j) Material conforming to ASTM A108 Grades 1016,
1018, 1020, and 12L14 shall meet the fin€ grain limita-
tions of ASTM A29. Each heat/lot of materjal shall be me-
chanically tested and the results reported per
Supplementary Requirement S60f ASTM A108. The re-
sults shall be reported to the purchaser (i.e., the pressure
relief device manufacturer) in‘accordance with para. 10 of
ASTM A108.

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

(I) Material conforming to ASTM A494/A494M Grades
CY-40,€Z-100, and M35-1, Class 1 may be repair welded
in accordance with ASTM A494/A494M using welding
procedures and welders qualified under Section IX.

ASME BPVC.CC.BPV-2023

(m) To prevent rotation after final setting, the adjust-
ment screw may be tack welded to a valve body con-
structed of ASTM A576 Grade 1117 material, provided
the weld is located in the secondary pressure zone of
the valve body and is limited to the last thread of engage-
ment of the threaded interface between the adjustment
screw and the valve body.

(n) Material conforming to EN 1982 number CC499K
shall have the GC, GS, or GZ material condition denoting
casting process. Inspection lot sampling for analysiscahd
mechanical testing is mandatory. Certification is
mandatory.

(o) Material conforming to EN 12164 number' CW614N
shall have the R360, R380, R400, and R430/material con-
dition denoting mandatory tensile_property require-
ments. Inspection lot sampling.for analysis and
mechanical testing is mandatory. Certification is
mandatory.

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

(q) Material conforming to EN 12165: 1998 number
CW617N shall'have the H080 material condition denoting
mandatery hardness requirements. Inspection lot sam-
pling.for analysis and mechanical 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 information 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.
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CASE (continued)

1750-31

Table 1

Limitations

Limitations

Maximum Pressure

Permissible Design

Material Design Basis Temperature Maximum Size

ASTM B371: Alloys C69300, C69400, C69430, C69700, and C69710 [Note (1)] 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.over NPS 3
ASTM B453: Alloy C34500 No limit 406°F max. Not'over NPS 3
ASTM B85: Alloy SC84B 300 psi 150°F max. No limit

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

ASTM A108: Grades 1117, 1118, 1137, 1141, and 1215
ASTM A314: Type 303
ASTM A576: Grade 1117

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

[Note (4)]

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

-20°F to 500°K
-20°F to 500°F
-20°F to500°F

Not over NPS 2
Not over NPS 2
Not over NPS 2

ASTM A 582: Types 303 and 416 No limit -20°E.tg)500°F Not over NPS 2
ASTM A108: Grades 1016, 1018, and 1020 [Note (2)] -20¢F-to 400°F Not over NPS 2
ASTM A108: Grade 12L14 [Note (2)] =20°F to 250°F Not over NPS 2
ASTM B393: Alloys R04200, R04210, R04251, and R04261 No limit 400°F max. No limit
ASTM B392: Alloys R04200, R04210, R04251, and R04261 No limit 400°F max. No limit
ASTM B365: Alloys R05200, R05252, R05255, and R05400 No limit 400°F max. No limit
ASTM B708: Alloys R05200, R05252, R05255, and R05400 No limit 400°F max. No limit
ASTM B927: Alloys €21000, C22000, C23000, C24000, C26000, C26800, [Note (5)] 406°F max. Not over NPS 3
27000, and C27400
ASTM B981: Alloys €36300, C36500, C37000, C37100, and C37700 [Note (6)] 406°F max. Not over NPS 3
SA-351: Grade CK3MCuN [Noten(7)] 700°F max. No limit
SA-352: Grade LCC fNete (7)] -55°F to 650°F No limit
SA-675: Grades 50, 55, 60, 65, and 70 N6 limit -20°F to 500°F Not over NPS 2
SA-995: Grade CD4MCuN [Note (7)] 500°F max. No limit
ASTM A494/A494M:
Grade CZ-100 [Note (8)] 750°F max. No limit
Grade CY-40 [Note (9)] 900°F max. No limit
Grade M35-1 [Note (10)] 900°F max. No limit
ASTM A576: Grades 1040, 1042, and 1045 [Note (2)] -20°F to 650°F No limit
ASTM A744 Grade CK3MCuN [Note (11)] 700°F max. No limit
EN 1982 number CC499K: material conditions GC, GS, and GZ No limit 406°F max. Not over NPS 3
EN 12164: number CW614N material conditionls R360, R380, R400, and [Note (12)] 406°F max. Not over NPS 3
R430
EN 12164: number CW617N, materijal coriditions R360 and R430 No limit 406°F max. Not over NPS 3
EN 12165:1998 number CW617N-material condition H080 No limit 406°F max. Not over NPS 3
NOTES:
(1) For Alloys C69300,£69400, and C69430, use the allowable stress values provided for ASTM B371, C69300 specified in ASME B31.3

(2
(3)
4
(%)
(6)
(7
(8
()

Appendix A, Table\A-1 up to and including 300°F. Above 300°F, use allowable stress values provided for SB-315, C66500, 061 specified
in ASME Section)l], Part D, Table 1B. For Alloys C69700 and C69710, use allowable stress values provided for SB-98, C65500, HO2 up to
and including 350°F, and for temperatures above 350°F, use allowable stress values provided for SB-315, C65500 061 specified in Sec-
tion II, Part D, Table 1B.

ASME B16.5 — Class 600 Material Group 1.1 Ratings.

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

ASME B16.5 — Class 600 Material Group 2.1 Ratings.

Use allowable stress values for SB-135, C23000, 060 specified in Section 1I, Part D, Table 1B.

Use allowable stress values for SB-171, C36500, 025 for thickness <2 in. in Section II, Part D, Table 1B.

ASME Section II, Part D, Tables 1A and 1B allowable stresses.

ASME B16.5 — Class 600 Material Group 3.2 Ratings.

ASME B16.5 — Class 600 Material Group 3.4 Ratings.

(10) ASME B16.5 — Class 2500 Material Group 3.4 Ratings.
(11) ASME Section II, Part D, Table 1A (Ref. SA-351, Grade CK3MCuN allowable stresses).
(12) Use allowable stress values for SB-171, C36500 025 for thickness < 2 in. and thickness 2 in. < t < 3.5 in. in Section II, Part D, Table 1B. The

tempers in EN 12164, CW614N material without a specified yield strength have to meet the specified yield strength for SB-171, C36500
025.

3 (1750-31)
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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 I.

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

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

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

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

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

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

t¢). This Case number will be shown on the Data Report.

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

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

1849-1

Approval Date: August 4, 2004

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

Case 1849-1
Gray Cast Iron Castings
Section |

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

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

(a) Service Restrictions

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

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

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

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

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

(6) Mating surfaces shall be machined.

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

(8) When no rules are given and it is impractical‘to
calculate the strength of the economizer tubing with a
reasonable degree of accuracy, the design presstye shall
be determined in accordance with A-22 of Section I. A fac-
tor of 10 instead of 6.67 shall be usedrincthe formula
A-22.6.3.2.2. Where previous tests were-conducted by
the manufacturer in the presence of'the authorized in-
spector, he may produce certified documentation of such
tests.

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

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

Table 1
Maximum Allowable Stress Values for
SA-278 Cast Iron

Allowable
Stress Kksi

(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)

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

1855-2

Approval Date: December 18, 2018

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

Case 1855-2

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

Section |

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

Reply: It is the opinion of the Committee that an unfired
steam boiler constructed in accordance with the rules of
Section VIII, Division 1 [see UW-2(c)], may be installed
in a Section I system when the requirements of PG-58,
PG-59, PG-60, PG-61, and PG-67 through PG-73 of Section
I, 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 aecQor-
dance with Section I.

(b) Materials

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

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

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

(d) Stamping and Data Reparts.

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

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

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

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

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-2023

CASE

1876-5

Approval Date: April 26, 2013

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

Case 1876-5
Design of Safety Valve Connections
Section |

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

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

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

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

(c) This Case number shall be showf¥ 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,
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CASE (continued)

1876-5

ASME BPVC.CC.BPV-2023

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

Table 1

Carbon Steel, ksi
[Note (1)] and

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

2%/,Cr-1Mo, ksi

9Cr-1Mo-V, ksi

Temperature, °F [Note (2)] [Note (3)] [Note (4)] [Note (5)]

-20 to 400 27.0 23.6 24.2 49.2
500 25.5 23.2 24.2 49.2

600 233 22.5 24.2 49.1

650 22.8 219 24.2 48.6

700 22.7 211 24.2 479

750 22.0 20.5 24.2 46.8

800 17.5 20.2 24.0 45.4

850 12.7 19.5 23.6 40.7

900 19.0 231 34.8

950 18.4 19.0 29.3

1000 17.8 14.3 243

1050 12.4 12.3 19,8

1100 9.1 158

1150 12.3

1175 10.7

1200 9.2

GENERAL NOTES:

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

the average stress to produce rupture in 1000 hr.

NOTES:

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

converted to graphite.
(2) Material shall conform to one of the following Specificationsand 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

1,23, 4

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

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

F11, Class 2
T11

WCé6

P11

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

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

F22, Class 3
T22

wC9

P22

F22, F22A

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

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

Fo1
T91
P91
FI1

2 (1876-5)
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CASE (continued)

ASME BPVC.CC.BPV-2023 1876-5

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

Carbon Steel, MPa

[Note (1)] and 1Y,Cr-*,Mo-Si, MPa  2%,Cr- 1Mo, MPa 9Cr-1Mo-V, MPa
Temperature, °C [Note (2)] [Note (3)] [Note (4)] [Note (5)]
-30 to 204 186 163 167 339
250 178 161 167 339
300 164 157 167 339
325 159 154 167 338
350 157 150 167 334
375 156 145 167 329
400 151 141 167 322
425 123 139 166 348
450 92.7 135 163 288
454 87.6 281
475 132 161 250
500 128 141 215
525 124 113 183
550 106 913 154
566 85.5 137
575 787 127
593 62.7 109
600 103
625 81.4
649 63.3

GENERAL NOTES:

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

(b) The stress values in this table do not exceed either90% of the yield strength at temperature or 67% of
the average stress to produce rupture in 1000%ht:

NOTES:

(1) Upon prolonged exposure to temperaturessabove 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 WC6
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 wC9
SA-335 P22

SA-336 F22, F22A

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

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

3 (1876-5)


https://asmenormdoc.com/api2/?name=ASME BPVC.CC.NC.XI (ASME Boiler & Pressure Vessel Code, Section XI, Code Cases  Nuclear Components) 2023.pdf

\
. Oo+
o
%Q
@ “
ro
ge}
o)
QQ
KQ
@96\}
Q\
RS
&
INTENTIONAL FT BLANK
>
\g
o
&
&~
O
X
&o
&
S\


https://asmenormdoc.com/api2/?name=ASME BPVC.CC.NC.XI (ASME Boiler & Pressure Vessel Code, Section XI, Code Cases  Nuclear Components) 2023.pdf

ASME BPVC.CC.BPV-2023

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 1.

(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 confform
to the requirements of PW-5.4.

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

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

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

CAUTION: Austenitic alloys are subject to stress corrosion
cracking, intergranular attack, pitting, and crevice corrosion
when used in-bailer applications in aqueous environment. Fac-
tors that affect’the susceptibility of these materials are applied
or residual stress, water chemistry and deposition of solids, and
material condition. Susceptibility to attack is enhanced when
the-material is used in a sensitized condition, or with residual
cold work. Concentration of corrosive agents (e.g., chlorides,
caustic, or reduced sulfur species) can occur under deposits
formed on the surface of these materials, and can result in se-
vere underdeposit wastage or cracking. For successful opera-
tion in water environment, 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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ASME BPVC.CC.BPV-2023

CASE

1932-5

Approval Date: August 4, 2006

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

Case 1932-5

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

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

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

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

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

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

(2) Division 2. The design stress intensity values; S ,,,
shall be those shown in Table 2. The yield strength'values,
S, for Division 2 shall be those shown in Table 3.

(3) Division 3. The yield strength values; S, for Divi-
sion 3 shall be those shown in Table 3%0f 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 eonducted for these materials in accor-
dance with Section IX.

(d) Prehedt. Preheat is not required when the base me-
tal temperature is 50°F or warmer, for nominal thick-
nessés up to 1% in. inclusive. A preheat of 200°F is
required for nominal thicknesses greater than 1, in.

(e) Postweld Heat Treatment. Postweld heat treatment
is prohibited.

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

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

(2) Division 3. Transverse Charpy V-neteh impact test
specimens shall be used for Division 3 construction. The
test specimens, the testing requiremefts, and the energy
values shall meet the requirements(of Article KM-2 in Part
KM.

(g) The following requireniénts shall apply:

(1) Division 1 Construction: Part UCS.

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

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

(h) For Divisign 3 construction, the materials certifica-
tion shall be’in’ accordance with KM-101 of Section VII],
Division<3.

(i) Fhis Case number shall be shown on the Manufac-
turet's Data Report Form.

Table 1
Maximum Allowable Stress Values,
Division 1, ksi

Specification, Grade, Class
Thickness

A736, Grade A

For Metal Temperatures Not
Exceeding 650°F [Note (1)]

Class 1

t <%, 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.

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 (1932-5)


https://asmenormdoc.com/api2/?name=ASME BPVC.CC.NC.XI (ASME Boiler & Pressure Vessel Code, Section XI, Code Cases  Nuclear Components) 2023.pdf

CASE (continued)

1932-5 ASME BPVC.CC.BPV-2023

Table 2
Design Stress Intensity Values, S, Division 2, ksi
Specification, Grade, Class For Metal Temperatures Not
Thickness Exceeding 650°F
A736, Grade A
Class 1
t <3, in. 30.0
Class 2
t<2in. 24.0
2in.<t <£4in. 21.7
Class 3
t<2in. 28.3
2in.<t <4 in. 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, forr Métal Temperature Not Exceeding, °F
Thickness, in. 100 200 300 400 500 600 650
A736, Grade A
Class 1
t <0.75 80.0 75.3 72.6 69.4 67.6 65.5 64.2
Class 2
t <1.00 65.0 611 58.6 56.8 54.9 53.2 52.1
l<ts<2 60.0 56.5 54.1 52.4 50.7 49.1 48.1
2<t<4 55.0 51.8 49.6 48.1 46.5 45.0 44.1
Class 3
t<2 75.0 70.6 67.6 65.6 63.4 61.4 60.2
2<t<4 65.0 61.1 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 44.1
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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ASME BPVC.CC.BPV-2023

CASE

1934

Approval Date: May 25, 1983

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

Case 1934

Alternative Rules for Heat Treatment of Boiler External
Piping

Section |

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

Reply: It is the opinion of the Committee that any holder
of the ASME “S,” “A,” or “PP” symbol stamp and Certificate
of Authorization may apply the preheat and PWHT re-
quirements of Section I to boiler external piping in lieu
of the corresponding requirements of B31.1

This Case number shall be identified in"the Manufac-
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,

1(1934)
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ASME BPVC.CC.BPV-2023

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 1.

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

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

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

CAUTION: Austenitic alloys are subject to stress‘corrosion
cracking, intergranular attack, pitting, and creyice corrosion
when used in boiler applications in aqueous efvironments. Fac-
tors that affect the susceptibility of these materials are applied
or residual stress, water chemistry and deposition of solids, and
material condition. Susceptibility to attack is enhanced when
the material is used in a sensitized condition, or with residual
cold work. Concentration of corresive agents (e.g., chlorides,
caustic, or reduced sulfur species) can occur under deposits
formed on the surface of thése 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
Material Specifications
Plate, sheet, and strip SB-443
Seamless pipe and tube SB-444
Rod and bar SB-446

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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ASME BPVC.CC.BPV-2023

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: 1t 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, Patt
D, Table 1B for SB-423 may be used:

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

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

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

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

(5) Material test reports shall be supplied.

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

(1) The procedure and perforniarce qualifications
shall be conducted as prescribed-in-Section IX.

(2) Welding shall be doné by any welding process or
combination of processegs~capable of meeting the
requirements.

(d) For external pressure design (see Section II, Part D),
use Fig. NFN-7 up,torand including 700°F. For tempera-
tures above 700°Fruse Fig. NFN-8.

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

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

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-2023

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 N0O8800 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 NO8800 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‘er
combination of processes capable of meeting the
requirements.

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

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

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
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 Examination of
Metallic Vessels During Pressure Testing..The written
procedure shall be demonstrated to<the-Satisfaction of
the Inspector.

(d) The manufacturer shall certify that personnel per-
forming and evaluating AE exdminations have been qual-
ified and certified in accordance with their employer's
written practice. SNT,ECG5:1A-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 hydtestatic test that is required by UG-99. Two pres-
surization cycles from atmospheric pressure to the test
pressure required by UG-99 shall be used.

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

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

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

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

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

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

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

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

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

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

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

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

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

1993-7

Approval Date: October 26, 2016

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

Case 1993-7

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

Section |

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

Reply: 1t 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‘stréss corrosion
cracking, intergranular attack, pitting, and crevice corrosion
when used in boiler applications in aqueous‘environments. Fac-
tors that affect the susceptibility of thése materials are applied
or residual stress, water chemistry and deposition of solids, and
material condition. Susceptibility to attack is enhanced when
the material is used in the sensitized condition, or with residual
cold work. Concentration of corrosive agents (e.g., chlorides,
caustic or reduced sulfur species) 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.

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)

1993 -7 ASME BPVC.CC.BPV-2023

Table 1 Table 1M
Maximum Allowable Stresses, ksi Maximum Allowable Stresses, MPa
For Metal Temperature Not Allowable Stress Values, Max., For Metal Temperature Not Allowable Stress Values, Max.,

Exceeding, °F ksi Exceeding, °C MPa
100 37.0 45 255
200 37.0 65 255
300 37.0 100 255
400 37.0 125 255
500 37.0 150 255
600 37.0 175 255
700 37.0 200 255
750 37.0 225 255
800 37.0 250 255
850 37.0 275 255
900 37.0 300 255
950 37.0 325 255

1,000 37.0 350 255
1,050 37.0 375 255
1,100 37.0 400 255
1,150 37.0 425 255
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: Itis 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 &y
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 VII],
Division 1, para. UF-32(b) for material with.'a permitted
carbon content exceeding 0.35%.

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

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

(c) One faee of each cross section shall be smoothed
and etched with a suitable etchant (see Section VIII, Divi-
sion 1)para. QW-470) to give a clear definition of the weld
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 accordance
with the procedure qualification of (a) above, including
the preheat and the electrode of the same classification
as that specified in the procedure, and with welders qual-
ified using that procedure

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

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-2023

CASE

2038-5

Approval Date: February 7, 2000

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

Case 2038-5

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

Section VIII, Division 1; Section VIII, Division 2

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

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

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

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

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

(d) For external pressure design, nse’Fig. HA-2 of Sec-
tion II, Part D for both Divisions.1¢and 2.

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

(f) This Case number shall’be referenced in the docu-
mentation of the materialcand recorded 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,
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CASE (continued)

2038-5

ASME BPVC.CC.BPV-2023

Table 1

Chemical Requirements (Heat Analysis)

Element

Weight, %

Carbon, max.
Manganese, max.
Phosphorus, max.
Sulfur, max.
Silicon, max.
Nickel

Chromium
Molybdenum
Nitrogen

0.025
2.00
0.020
0.015

0.4
20.5-23.5
24.0-26.0
1.6-2.6
0.09-0.15

Table 3
Maximum Allowable Stress Values,
Division 1

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

100 22.3

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

NOTES:

(1) See Note G5 of Table 1A in Section II, Paft D.

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

Table 2
Mechanical Property Requirements
Property ksi
Tensile strength, min. 78
Yield strength, 0.2% offset, min. 37
Elongation in 2 in., min., % 25

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

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

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 shallinet
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 limitationssshall apply:

(1) For butt joints, the nominal thickness at the thick-
est welded joint shall not exceed Y, itk

(2) For corner or lap welded.jaints, the thinner of the
two parts joined shall not exceed-/, in.

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

CAUTION: The vessel(s)'should be tested in such a manner as to
ensure personnel safety, 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 I?

Reply: 1t 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 processes are
allowed.

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

(d) Heat treatment after forming or welding isnieither
required nor prohibited. When heat treatment is applied,
the temperature, time, and method of heattréatment shall
be covered by agreement between the user and
manufacturer.

(e) For Section I, which requit€s a temperature-
dependent parameter, y [see RG*27.4, Note (6)], the y val-
ues shall be 0.4.

(f) This Case number shall be referenced in the docu-
mentation of the materjaland recorded 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 thatffect the susceptibility of these materials are applied
or residual stress, water chemistry and deposition of solids, and
material condition. Susceptibility to attack is enhanced when
the/material is used in a sensitized condition or with residual
coldwork. 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.

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)

2063-6

ASME BPVC.CC.BPV-2023

Table 2M
Maximum Allowable Stress Values

For Metal
Temperature Not
Exceeding, °C

Maximum Allowable Stress,
MPa [Note (1)]

Table 1
Product Specifications

Bar SB-572
Forgings SB-564
Plate, sheet, and strip SB-435
Seamless pipe and tube SB-622
Welded pipe SB-619
Welded tube SB-626
Wrought fittings SB-366

Table 2

Maximum Allowable Stress Values

For Metal
Temperature Not
Exceeding, °F

Maximum Allowable Stress,
ksi [Note (1)]

-20 to 100 30.0, 30.0
200 28.2, 30.0 [Note (2)]
300 26.4, 30.0 [Note (2)]
400 24.7,30.0 [Note (2)]
500 23.1, 30.0 [Note (2)]
600 22.0, 29.4 [Note (2)]
650 21.5, 29.1 [Note (2)]
700 21.2, 28.7 [Note (2)]
750 21.0, 28.4 [Note (2)]
800 20.9, 28.2 [Note (2)]
850 20.9, 28.2 [Note (2)]
900 20.9, 28.2 [Note (2)]
950 20.9, 28.2 [Note (2)]
1,000 20.9, 28.2 [Note (2)]
NOTES:
(1) These values are based on the use of a tensile strength ‘eriter-
ion of 3.5.

(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 these alloys where slightly greater' deformation is ac-
ceptable. These higher stress valiesjexceed 66%;% but do
not exceed 90% of the yield strength at temperature. Use of
these stresses may result in,dimiensional changes due to per-
manent strain. These stress Values are not recommended for
the flanges of gasketedjoints or other applications where
slight amounts of distartion can cause leakage or malfunction.

-30 to 40 207, 207

65 201, 207 [Note (2)]
100 193, 207 [Note (2)]
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)]
250 161, 207 [Note (2)]
275 157, 206 [Note (2)]
300 154, 204 [Note (2)]
325 150, 202 [Note (2)]
350 148, 200 [Note (2)}
375 146, 198 [Notef2)]
400 145, 196 [NJte) (2)]
425 144, 194 [Note (2)]
450 144, 194/[Note (2)]
475 144, 194 [Note (2)]
500 144, 194 [Note (2)]
525 144, 194 [Note (2)]
550 144 [Note (3)], 194 [Note (2)], [Note (3)]

NOTES:

(1) These values are based on the use of a tensile strength criter-
ifon of 3.5.

(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 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.

(3) 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

2073-1

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: It 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‘as
shown in Table 1. A casting quality factor in accordance
with PG-25 shall be applied to these allowable(stresses
except as otherwise proved in PG-42.

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

(1) The welding procedure and jperformance qualifi-
cations shall be conducted as prescribed in Section IX for
P-No. 6 Group 4 material.

(2) The postweld heat treatment of welds shall be in
accordance with PW-39 and-Table 2 of this Code Case.

(c) This Case numbe# 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 (continued)
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Table 1
Maximum Allowable Stress Values
For Temperature Not Maximum Allowable Stress,
Exceeding, °F ksi [Note (1)]

-20 to 100 31.4

200 31.4

300 30.8

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

Minimum Holding Time at Temperature for Weld Thickness (Nominal)

Holding Temperature
Material Range, °F Y, or less Over Y, in. to 2 jf) 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 hig/in. 1 hr./in. over 5 in.

2 (2073-1)
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CASE

2093

Approval Date: June 19, 1990

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

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 applylaxre
those in Part UCI, except for UCI-5.

(b) The maximum allowable stress value in(ténsion
shall be 5.4 ksi; maximum metal temperature shall not ex-
ceed 450°F. (This value is less than 1/10 of-the room tem-
perature specified minimum tensile strength.)

(c) This Case number shall be inclpdéd in 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,
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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 pipés
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 thoseé listed in
ASTM B677 seamless pipe and ASTM B673_welded pipe,
the dimensional requirements of ASTM B464 shall be
used. The maximum nominal pipe size.and’wall thickness
are 30 and 0.5 in., respectively.

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

(d) Heat treatment during of after fabrication is neither
required nor prohibited. All.other requirements in Part
UNF for nickel-base alloyséhall be required.

(e) For external pressute design, Fig. NFN-9 of Section
II, Part D shall be_used:

(f) This Case fiumber shall be shown 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. 0.020

Manganese, max. 2.00

Phosphorus, max. 0.03

Sulfur, max. 0.01

Silicon, max. 0.5

Nickel 24.00-26.00

Chromium 19.00-21.00

Molybdenum 6.0-7.0

Copper 0.5-1.5

Nitrogen 0.15-0.25

Iron Balance
Table 2

Mechanical Property Requirements (ALl
Product Forms)

Tensile strength, min., ksi 94.0
Yield strength, min., ksi 43.0
Elongation in 2 in., or 4D min., % 35

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)
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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 [Note (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:

(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 these materials,
these higher stress values were established at temperatutés
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 %, butdo not ex-
ceed 90% of the yield strength at temperature! Use of these
stresses may result in dimensional changes‘due to permanent
strain. These values are not recommendéd for the flanges of
gasketed joints or other applications\where slight amounts
of distortion can cause leakage or,malfunction.

2 (2120-1)
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CASE

2127-3

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 allow-
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
S$30400) are used for this material.

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

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

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

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

(h) The exemption from Vessel (Production) Test
Plates of UHA-51 may be considered to be applicable to
Type 304LN material at minimum design metal tempera-
tures of —452°F and warmer.where all of the following
conditions are satisfied:

(1) The chemistry requirements of Table 1 are met.

(2) The deposited\filler material meets the require-
ments of Table 2.

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

(4) Eaclylot of filler metal shall be subject to delta fer-
rite detegmination by the method provided in SFA-5.9. In
ordercto.be acceptable, the delta ferrite calculated in con-
junétion with Figure 1 shall be not less than FN 2 nor
greater than FN 7; and

(5) The following requirements are applied in lieu of
those of UG-84(h). The fracture toughness of the welds
and heat affected zone of the procedure qualification test
plates shall be determined by testing in accordance with
ASTM E1820 and shall demonstrate at -452°F an equiva-
lent fracture toughness K. (J) of at least 120ksi - +/in. de-
termined from the test data using the expression K (J) =
(EJ;c)*/?. The specimens shall meet the orientation and
location requirements of UG-84(g)(1) and UG-84(g)(2).
Welding procedures for use only with base material less
than 0.099 in. thickness are exempt from these fracture
toughness testing requirements.

(i) This Case number shall be referenced in the docu-
mentation and marking of the material and recorded 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,

1(2127-3)


https://asmenormdoc.com/api2/?name=ASME BPVC.CC.NC.XI (ASME Boiler & Pressure Vessel Code, Section XI, Code Cases  Nuclear Components) 2023.pdf

CASE (continued)
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NOTE:

material form specifications.

(1) Chemical requirements are the same as listed in the applicable

Table 1 Table 2
Chemical Requirements of Base Metal Heat Chemical Requirements of Filler Metal
Analysis Deposit Analysis
Element Weight, % Element Weight, %
Carbon, max. 0.030 Carbon, max. 0.03
Manganese [Note (1)] Manganese 1.00-2.5
Phosphorus, max. 0.025 Phosphorus, max. 0.03
Sulfur, max. 0.015 Sulfur, max. 0.02
Silicon [Note (1)] Silicon 0.30-0.50
Nickel [Note (1)] Chromium 18.00-19.00
Chromium [Note (1)] Nickel 12.00-14.00
Nitrogen 0.13-0.16 Molybdenum 2.0-2.5
Other Elements [Note (1)] Nitrogen 0.035-0.060
Copper, max. 0,5

2 (2127-3)



https://asmenormdoc.com/api2/?name=ASME BPVC.CC.NC.XI (ASME Boiler & Pressure Vessel Code, Section XI, Code Cases  Nuclear Components) 2023.pdf

CASE (continued)

2127-3

ASME BPVC.CC.BPV-2023

LT

%90°0 :ss920.d 1830 Jo spem (z)
(%210 'Splem MVYIND 9p0o13da[d pal10d xnjj Sulp[arys-j[as 1dadxa) %800 SpPM MYIND (1)
:pasn aq [[eys anfea uaonyiu s[qeorjdde Suimor[oj ay3 ‘S[qe[reae jou SI SIY3 J] "pa.idjald sIJusjuod usadoayiu [enjoe ay], :HLON TVIANID

90 % X G'0+1S % X Gl + O\ % + 10 % = 1us|eAInbg wniwoiy)

9Z G¢ 14 €c [44 LC 0¢ 6L 8L LL 9L
| =, T T T 1 | | T
1 LL
9111494 + 9IUAISNY
=z
-1 ¢l m
T
c
o — €L =
Yy 2
/9 §%V~ w
\\K@@ — vL L}
o/oo QQ% R
2> z
: _ | +
TS
o
X
<
19l o
+
w
o
— Ll u/o
z
+
—l 8L ©
(8]
ajualsny X
: R
— 6L =
=
—1 0¢
LC

JUU0) LI B}
1 aunb14

3 (2127-3)


https://asmenormdoc.com/api2/?name=ASME BPVC.CC.NC.XI (ASME Boiler & Pressure Vessel Code, Section XI, Code Cases  Nuclear Components) 2023.pdf

\
. Oo+
o
%Q
@ “
ro
ge}
o)
QQ
KQ
@96\}
Q\
RS
&
INTENTIONAL FT BLANK
>
\g
o
&
&~
O
X
&o
&
S\


https://asmenormdoc.com/api2/?name=ASME BPVC.CC.NC.XI (ASME Boiler & Pressure Vessel Code, Section XI, Code Cases  Nuclear Components) 2023.pdf

ASME BPVC.CC.BPV-2023

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 UNS
N06052, UNS N06054, UNS N06055, and UNS N06056
Ni-Cr-Fe welding filler metals meeting the chemical re-
quirements of Table 1 but otherwise conforming to
AWS A5.14 may be considered as F-No. 43-f6t’both proce-
dure and performance qualification purposes. Further,
these materials shall be identified as“UNS N06052, UNS
N06054, UNS N06055, and UNS-NO6056 in the Welding
Procedure Specification, Procedure Qualification Record,
and Performance Qualification;Records.

This Case number shall'be shown on the Manufac-
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 0710 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,
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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 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 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 maté-
rials shall be identified as UNS W86152 or UNS W86056,
as appropriate, in the Welding Procedure Specifieation,
Procedure Qualification Record, and PerformanceQualifi-
cation Records.

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

CASE

2143-2

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 an-
nealed condition consisting of holding at a temperature
in the range from 2,050°F to 2,140°F for a time_ranging
from 15-30 minutes, followed by water quenching, or ra-
pid cooling by other means.

(b) The rules for austenitic stainless steels.given in Part
UHA shall apply.

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

(d) For external pressure dé€sign, use Figure 1, the tab-
ular values are listed in Table 4.

(e) Separate welding précedure and performance qua-
lifications shall be coenducted for the material in accor-
dance with Section X

(f) Postweld heat treatment after forming or fabrica-
tion is neithertequired nor prohibited, but when heat
treatment js\performed, it shall be as in (a) above.

(g) This Case number shall be referenced in the docu-
mentation of the material and recorded on the Manufac-
turet's Data Report.

Table 1
Chemical Requirements

Element Weight, %
Carbon, max. 0.03
Manganese 5.047.0
Phosphorus, max. 0,030
Sulfur, max. 0.010
Silicon, max. 1.0
Nickel 16.0-18.0
Chromium 23.0-25.0
Molybdenum 4.0-5.0
Nitrogen 0.4-0.6
Columbium, max. 0.1

Table 2
Mechanical Properties Requirements
Yield strength, min., 0.2% offset, ksi 60
Tensile strength, min., ksi 115
Elongation in 2 in,, min,, % 35
Table 3

Maximum Allowable Stress Values, ksi

Welded Pipe and

For Metal Forgings, Bar, Plate, Tube, Welded
Temperature Not Sheet, Strip, Seamless Fittings
Exceeding, °F Pipe and Tube, Fittings [Note (1)]
100 28.8 24.5
200 28.4 24.1
300 26.9 229
400 25.9 22.0
500 25.3 21.5
600 25.0 21.3
650 24.8 211
700 24.6 20.9
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.

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 4
Tabular Values for Figure 1

Up to 100°F,
E = 28.3 x 10° psi

Temp. 200°F,
E =27.6 x 10° psi

Temp. 400°F,
E =26.5 x 10° psi

Temp. 600°F,
E = 25.3 x 10° psi

Temp. 800°F,
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 2.41 -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 7.50 -02 19,713
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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
op = 7(1 - Y\/?] (1)
oy = P—f(o.s + x\/?] (2)

where

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

o, = membrane longitudinal stress plus discontinuity
longitudinal stress due to bending, psi
X,Y = factors taken from Figure 1 or 2 (or tabular{values
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\not’‘greater than 60 deg.

(c) The axial forces come solely from internal pressure
acting on the closed ends. When other loads (such as wind
loads, dead loads, etc.) are’involved, the design shall be in
accordance with U-2(g).

(d) o shall notbe greater than 1.5S5 and o, shall not be
greater than 3S-where S is the maximum allowable stress
value, in psiZebtained from the applicable table of stress
values inSection II, Part D.

(e)‘After the required thickness for the shell has been
detérmined by UG-27(c), and that for the cone by UG-32
(g), the stress limits of (d) above must be checked with
€gs. (a)(1) and (a)(2) using the calculated required thick-
nesses. If the limits of (d) are not met, the shell and cone
thicknesses near the junction must be increased so that
the limits of (d) are met. When additional thickness is re-
quired, the section of increased thickness shall extend a
minimum distance from the junction as shown in Figure
3.

(f) The angle joint between the cone and cylinder shall
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 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,
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CASE (continued)
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Figure 1
X and Y For Cone Thickness =t
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CASE (continued)

2150

ASME BPVC.CC.BPV-2023

Figure 2
X and Y For Cone Thickness = t/cos
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CASE (continued)

2150

ASME BPVC.CC.BPV-2023

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 0.3794 0.3758 0.3720
35 02110 0.2054 0.2019 03933 03894 0.3855
36 0.2182 0.2121 0.2083 0.4072 0.4031 0.3990
37 0.2254 0.2187 0.2147 0.4211 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 04528
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 0.5493 0.5432 0.5369
47 0.3005 0.2878 0.2806 0.5665 0.5604 0.5537
48 0.3092 0.2958 0.2878 0.5836 0.5775 0.5704
49 03179 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 0.3291 0.3183 0.6577 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 03754 0.3602 0.7649 0.7548 0.7436
58 04110 0,3854 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)

2150

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 03998 0.3952
36 0.1870 0.1880 0.1897 0.4183 04139 0.4090
37 0.1915 0.1926 0.1944 0.4326 0.4279 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 0.4754 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 04916
43 0.2183 0.2202 0.2227 05183 05120 0.5054
44 0.2228 0.2248 0.2275 0.5326 0.5261 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 0.5944 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 0.2515 0.2538 072572 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 02673 0.2710 0.7365 0.7217 0.7073
58 0.2671 0.2695 0.2733 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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Figure 3
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CASE

2151-3

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_shall
apply.

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

(4) The design fatigue curve in Sectien'WIII, Division
2, Annex 3-F shall apply. The interpolation-dsing 552 MPa
(80 ksi) curve, and 793 MPa to 892 MPa'(115 ksi to 130
ksi) curve may be applicable.

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

(c) The final postweld heat treatment shall be in accor-
dance with the requiremyents of Division 2 for Class 2 for
P-No. 5C Grade 1 material.

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

(e) Weldifig’shall be limited to the submerged-arc
(SAW),¢he shielded metal-arc (SMAW), and the gas
tungsten-arc (GTAW) processes.

(f. All applicable requirements of Section II, Part D,
Subpart 1, Table 54, if appropriate, shall apply except as
otherwise provided above.

(g) This Case number shall be referenced in the docu-
mentation of the material and recorded 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,
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CASE (continued)
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ASME BPVC.CC.BPV-2023

Table 1
Material Specifications

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

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-541 3VCb Forgings 350 239
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

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

GENERAL NOTES:

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

(b) 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.

GENERAL NOTES:

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

(b) The allowable stress values for_temperatures of 425°C and
above are the same values proyided for 3Cr-1Mo-Y,V-Ti-B,
which is similar to 3Cr+1Mo-/,V-Cb-Ca, except that the
creep strength of 3Cr-1Mo*Y/,V-Cb-Ca alloy is slightly higher
than that of 3Cr-1Mo‘/4V-Ti-B.

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

2 (2151-3)
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CASE

2172

Approval Date: August 8, 1994

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

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 other re-
quirements in Section II, Part B, Specification SB-43'ex-
cept for temper.

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

(c) Operating temperatures do notex¢eed 406°F, as sti-
pulated in para. PG-9.3.

(d) A warning label shall be proevided stating that am-
monia or ammonium compo@hds shall not be permitted
to come into contact withthe external or internal surface
of the pipe. The label shall be attached to the boiler near
the feed water inlet-connections.

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

CAUTION: This‘material is sensitive to stress corrosion cracking
in certainsaqueous 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 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

2179-11

Approval Date: November 4, 2022

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

Case 2179-11
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-No«
15E Group 1. The procedure and performance qualifica-
tions shall be conducted in accordance with Section 1X.
Procedure and performance qualifications qualified un-
der previous versions of this Case do.not require
requalification.

(1) When weld filler metal of neminally matching
chemistry (e.g., AWS B92, etc.) is ugéd to make pressure-
retaining welds in these materials, the nickel plus manga-
nese (Ni + Mn) content of the filler metal shall not exceed
1.2%.

(2) Postweld heat treatment for this material is man-
datory, and the following’rules shall apply:

(-a) The time.réquirements shall be those given
for P-No. 15E, Greup 1 materials in Tables PW-39-5 for
Section I and Table UCS-56-11 for Section VIII, Division 1.

(-b)[The PWHT temperature range shall be
1,350°Kto 1,470°F (730°C to 800°C).

(*c) Exemptions to postweld heat treatment for
this<material shall be in accordance with the rules for
PsNo. 15E, Group 1 materials in Table PW-39-5 for Sec-
tion I and Table UCS-56-11 for Section VIII, Division 1.

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

(e) Repair welding of base material shall be permitted
as prescribed by the applicable material product specifi-
cation or its general requirements specification:yRepair
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-
perature of the consumablesishall exceed the maximum
postweld heat treatment temperature in para.
(©)(2)(-b). If the lower¢eritical transformation tempera-
ture is calculated rather than measured, the formula used
shall be reported.If requested, data supporting the valid-
ity of the formula shall be provided to the Manufacturer.
All repair welds to base material shall be normalized and
tempered/according to the requirements of the applicable
matefial product specification.

(f). Except as provided in (e), if during the manufactur-
inng-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
accordance with the applicable material specification, or
that portion of the component heated above 1,470°F
(800°C), and at least 3 in. (75 mm) on either side of the
overheated zone must be replaced, or must be removed,
reaustenitized, and retempered, and then replaced in
the component.

(g) If the allowable stress values to be used are less
than or equal to those provided in Section II, Part D, Table
1A for Grade 9 (SA-213 T9, SA-335 P9, or equivalent pro-
duct specifications) at the design temperature, then the
requirements of para. (e) may be waived, provided that
the portion of the component heated to a temperature
greater than 1,470°F (800°C) is reheat-treated within
the temperature range 1,350°F to 1,425°F (730°C
to 775°C). If this provision is exercised, it shall be noted
on the Manufacturer's Data Report.

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

(1) For Section I, forming strains shall be calculated
using the equations of PG-19. For Section VIII, Division
1, forming strains (extreme fiber elongations) shall be cal-
culated using the equations of Table UG-79-1. When the

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(2179-11)
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CASE (continued)

2179-11

forming strains cannot be calculated as shown in Section
I, PG-19 or Section VIII, Division 1, Table UG-79-1, the
Manufacturer shall have the responsibility to determine
the maximum forming strain, except as limited by (2)
and (3)(-a).

(2) Hot-Forming. For any hot-formed product form,
the material shall be normalized and tempered in accor-
dance with (3)(-d), regardless of the amount of strain.
Hot-forming is defined as any forming that is performed
at or above the temperature of 1,300°F (705°C) and pro-
duces permanent strain in the material.

(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
strain.

(-b) For design temperatures exceeding 1,000°F
(540°C) but less than or equal to 1,115°F (600°C), and
cold-forming strains greater than 25%, the material shall
be normalized and tempered in accordance with (-f).

(-c) For design temperatures exceeding 1,115°F
(600°C) and cold-forming strains greater than 20%, the
material shall be normalized and tempered in accordance
with (-f).

(-d) For design temperatures exceeding 1,000°F
(540°C) but less than or equal to 1,115°F (600°C), and
cold-forming strains greater than 5% but less than or
equal to 25%, the material shall be heat treated in accdr=
dance with (-g), (-h), or (-i).

(-e) For design temperatures exceeding (I3115°F
(600°C), and cold-forming strains greater than 5% but
less than or equal to 20%, the material shall be-heat treat-
ed in accordance with (-g) or (-i).

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

ASME BPVC.CC.BPV-2023

(-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 than or equal to
1,115°F (600°C) and cold-forming strains 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 be normalized and tem-
pered according to (-f), or (g) shall apply.

(-i) If a longitudinal weld is made to a-pertion of
the material that is cold-strained, that portion shall be
normalized and tempered in accordancewith (-f).

(i) This Case number shall be shownon the Manufac-
turer's Data Report and in the certification and marking
of the material.

CAUTION: This material has demonstrated a susceptibility to
creep cavity formation and damage in the time-dependent re-
gime resulting in very low strain before rupture and high sensi-
tivity to multiaxial stres$es’(e.g., trending to notch weakening
behavior). The accumulation of creep damage is known to con-
tribute to a decreasedlife expectancy. Additional cautionary in-
formation is previded in PW-10 of Section I.

Table 1
Material Specifications and Grades
Materials Specifications
Fittings (seamless) SA-234 WP92
Flanges, fittings, valves, and parts SA-182 F92
Forged and bored pipe SA-369 FP92
Forgings SA-336 F92
Plate SA-1017/SA-1017M
Grade 92
Seamless pipe SA-335 P92
Seamless tubes SA-213 T92

2 (2179-11)
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Table 2
Maximum Allowable Stress Values

For Metal Temperature

CASE (continued)

2179-11

Tensile Strength Values

Table 3

For Metal Temperature

Not Exceeding, °F ksi
-20 to 100 90.0
200 84.0
300 80.6
400 77.9,
500 75.8
600 7357
650 72.5
700 71.2
750 69.8
800 68.0
850 66.1
900 63.8
950 61.2

1,000 58.1
1,050 54.6
1,100 50.6
1,150 46.1
1,200 40.9

Not Exceeding, °F ksi
-20 to 100 25.7
200 25.7
300 25.3
400 24.5
500 23.8
600 23.2
650 22.8
700 22.4
750 219
800 21.4
850 20.8
900 20.1
950 19.2
1,000 18.3
1,050 15.4 [Note (1)]
1,100 11.7 [Note (1)]
1,150 8.3 [Note (1)]
1,200 5.3 [Note (1)]
NOTE:
(1) These stress values are obtained from time-dependent
properties.
Table 2M

Maximum Allowable Stress Values

For Metal Temperature

Not Exceeding, °C MPa
-30 to 40 177
85 177
100 177
125 177
150 174
200 169
250 165
300 161
325 159
350 156
375 154
400 151
425 148
450 144
475 140
500 135
525 129
550 123
575 97.5 [Note (1)]
600 75.0 [Note (1)]
625 54.3 [Note (1)]
650 [Note (2)] 35.8 [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.

Tensile Strength Values

Table 3M

For Metal Temperature

Not Exceeding, °C MPa
-30 to 40 621
85 621
100 621
125 621
150 610
200 592
250 577
300 563
325 556
350 547
375 539
400 528
425 517
450 504
475 489
500 472
525 452
550 429
575 404
600 376
625 344
650 309

3 (2179-11)
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Table 4

Yield Strength Values

Table 4M

Yield Strength Values

For Metal Temperature

For Metal Temperature

Not Exceeding, °F ksi
-20 to 100 64.0
200 61.0
300 59.7
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

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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CASE

2180-8

Approval Date: August 8, 2022

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

Case 2180-8
Seamless 11Cr-2W Material
Section |

Inquiry: May 11Cr-2W seamless tubes, pipes, plate, and
forgings that conform to the specifications listed in Table
1 be used for Section I construction?

Reply: 1t is the opinion of the Committee that 11Cr-2W
seamless tubes, pipes, plate, and forgings that conform to
the specifications listed in Table 1 may be used for Section
I construction, provided the following requirements are
met:

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

(b) Separate welding procedure qualifications shall be
conducted in accordance with Section IX. For purposes
of performance qualification, this material shall be con-
sidered P-No. 15F. Procedures and performance qualifica-
tions qualified under previous versions of this Case do not
require requalification.

(c) Postweld heat treatment for this material is manda-
tory, 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 Section I and Section VIIL_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 Part UCS shall apply(

(e) Except as provided in (f) 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-éntirety in
accordance with the product specification-o¥’that portion
of the component heated above 1,470°F (800°C), includ-
ing the Heat-Affected Zone created by the local heating,
must be replaced, or must be removed, reaustenitized,
and retempered, and then replaeed in the component.

(f) If the design stress valuésto be used are less than or
equal to the allowable stress-values provided in Table 1A
of Section II, Part D for'Gfade 9 (SA-213 T9, SA-335 P9, or
equivalent product specifications) at the design tempera-
ture, then the requirements of (e) may be waived pro-
vided that the“portion of the component heated to a
temperature’greater than 1,470°F (800°C) is reheat treat-
ed within the temperature range 1,350°F to 1,425°F
(730°%C-to 775°C).

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

(h) This Case number shall be shown in the material
certification and marking of the material.

CAUTION: This material has demonstrated a susceptibility to
creep cavity formation and damage in the time-dependent re-
gime resulting in very low strain before rupture and high sensi-
tivity to multiaxial stresses (e.g., trending to notch weakening
behavior). The accumulation of creep damage is known to con-
tribute to a decreased life expectancy. Additional cautionary in-
formation is provided in Section I, PW-10.

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
Specifications Maximum Allowable Stress Values
Forgings SA-182/SA-182M, F122 For Metal Temperature Maximum Allowable Stress
Pipe SA-335/SA-335M, P122 Not Exceeding, °C Values, MPa
Plate SA-1017/SA-1017M, Grade 122 ~28 to 40 177
Tube SA-213/SA-213M, T122 65 177
100 177
125 175
150 172
175 170
Table 2 200 167
Maximum Allowable Stress Values e o
For Metal Temperature Maximum Allowable Stress 275 162
Not Exceeding, °F Values, Ksi 300 160

~20 to 100 257 325 Lop

200 257 350 157

300 25.0 375 155

400 24.2 400 152

500 237 425 149

600 231 450 146

650 22.9 475 141

700 225 500 137

750 221 525 131

800 216 550 118

850 211 575 90.3 [Note (1)]

900 203 600 65.6 [Note (1)]

950 19.8 625 44.2 [Note (1)]
1,000 185 650\ Ndte (2)] 30.3 [Note (1)]
1,050 14.4 NOTES:

1,100 10.4 [Note (1)] ) , _
1150 6.8 [Note (1)] (1) These va.lues are obtained from. tlme-flependent propertlfs..
1200 45 [Note (1] (2) The maximum use temperature is 649°C. The value at 650°C is

NOTE:
(1) These values are obtained from time-dependent properties.

provided for interpolation purposes only.
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CASE

2192-10

Approval Date: December 10, 2020

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

Case 2192-10
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 methad shall
be at the option of the material manufacturer unless
otherwise stated in the purchase order.

(c) The material shall be austenitized within the
temperature range of 1,900°F t6,1,975°F (1 040°C
to 1 080°C), followed by air or accelerated cooling’ to a
temperature of 200°F (95°C) orbelow, 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\cdstings after the austenitizing and
tempering heatreatment, then a new austenitizing and
tempering heattreatment in accordance with the require-
ments of thisssubparagraph shall be carried out.

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

thermocouples placed on selected castings in each_héat
treatment batch. The number and location of thermocou-
ples to be placed on each casting, or on each heattreat-
ment batch of castings, for verification of heat treatment
shall be as agreed between the purchaserand the produ-
cer. A record of the final austenitizing and témpering heat
treatment and any subsequent subcritical heat treatment,
to include both the number and-lgc¢ation of thermocou-
ples applied to each casting,.orto each heat treatment
batch of castings, shall be prépared and made available
to the purchaser. In addition; all heat treatment tempera-
tures and cycle times for‘the final austenitizing and tem-
pering heat treatment and any subsequent subcritical
heat treatment shall be shown on the certification report.

(e) The hardfiess of the cast material after the final heat
treatment shall be Brinell Hardness Number 185 - 248
HBW (Rockwell B90 - Rockwell C25).

(f) The maximum allowable stress values for the mate-
rial'shall be those given in Tables 3 and 3M.

{g) Welding procedure and performance qualifications
shall be conducted in accordance with Section IX. This
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 con-
sumables shall not exceed 1.0%.

(i) Weld repairs to castings or cast pipe as part of ma-
terial manufacture shall be made with welding proce-
dures and welders qualified in accordance with Section
IX.

(j) All weld repairs shall be recorded with respect to
their location on the casting. For all major weld repairs,
as defined in SA-217/SA-217M, para. 9.4, the record shall
include a description of the length, width, and depth of the
repair. Supplementary Requirement S12 of ASTM A703
shall apply. For weld repairs performed as part of materi-
al manufacture, the documentation shall be included with

! 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
accordance 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 re-
placed, 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
II, Part D for Grade 9 (SA-217/SA-217M, Grade C12;
SA-426/SA-426M, Grade CP9; or equivalent product spe-
cifications) at the design temperature, then the require-
ments of (k) may be waived, provided the portion of the
component heated to a temperature greater than
1,470°F (800°C) is reheat treated within the temperature
range 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
requirements of SA-703/SA-703M shall be provided.

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

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

(p) Allowable stresses for temperatures 21,000°E
(2550°C) shown in Tables 3 and 3M, respectively, repre=
sent those obtained from time-dependent properties.

ASME BPVC.CC.BPV-2023

Table 1
Chemical Requirements

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. 0.40
Vanadium 0.18-0.25
Columbium 0:06-0.10
Nitrogen 0.03-0.07
Aluminum, max. 0.02
Titanium, max. 0.01
Zirconium, max. 0.01
Table 2
Mechanical Property Requirements (Room
Temperature)

Tensile stréngth, min., ksi (MPa) 85 (585)

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

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

2 (2192-10)
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Table 3 Table 3M
Maximum Allowable Stress Values Maximum Allowable Stress Values
For Metal Temperature Not Maximum Allowable Stress For Metal Temperature Not Maximum Allowable Stress
Exceeding, °F Values, ksi Exceeding, °C Values, MPa
100 24.3 40 167
200 24.3 65 167
300 23.5 100 167
400 22.8 125 165
500 22.2 150 162
600 21.7 200 158
650 21.4 250 154
700 21.0 300 151
750 20.5 325 149
800 20.0 350 147
850 19.3 375 144
900 18.5 400 141
950 17.7 425 138
1,000 14.3 450 134
1,050 11.3 475 129
1,100 8.6 500 124
1,150 5.7 525 109
1,200 3.5 550 89.2
575 711
600 54.3
625 36.8
650 [Note (1)] 24.0
NOTE:

(1) The maximum design temperature is 649°C. The value pro-
vided at 650°C is for interpolation purposes only.

3 (2192-10)
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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 staif-
less steels.

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

(c) Separate welding procedure qualificdations and per-
formance qualifications, conducted in"accordance with
Section IX, shall be required for this material.

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

(e) The minimum solutien annealing temperature shall
be 2100°F, to be followed by quenching in water or ra-
pidly cooled by otherreans.

(f) Post-weldheat treatment after forming or fabrica-
tion is neithertequired nor prohibited, but when heat
treatment js\performed, it shall be as noted in (e).

(g9) ENiCrMo-3 and ERNiCrMo-3 or similar corrosion
resistant weld filler metals may be used to weld UNS
S32654 materials.

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

Table 1
Chemical Requirements

Element Compesition, %
Carbon, max. 0.020
Manganese 2.00-4.00
Phosphorous, max. 0.030
Sulfur, max. 0.005
Silicon, max. 0.50
Chromium 24.00-25.00
Nickel 21.00-23.00
Molybdenum 7.00-8.00
Copper 0.30-0.60
Nitrogen 0.45-0.55
Iron Balance
Table 2
Mechanical Test Requirements (Room
Temperature)
Tensile strength, ksi 109
Yield strength, 0.2% offset, ksi 62
Elongation in 2 in., min., % 35.0
Table 3

Maximum Allowable Stress Values

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

For Metal TemperatureNot
Exceeding, °F

75/100 311
200 311
300 30.3
400 28.5
500 27.3
600 26.6
650 26.4
700 26.3
750 26.1
800 25.9

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

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

2196-5

Approval Date: April 2, 2020

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

Case 2196-5

Austenitic Stainless Steel Seamless Tubes and Pipe,
Seamless Wrought Fittings, Plate, Sheet, and Forgings,
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, sheet,
and forgings, 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, sheet, and forgings with
chemical compositions conforming to Table 1, mechanical
properties conforming to Tables 2 and 3, and otherwise
conforming to the applicable requirements of SA-182,
SA-240, SA-403, and SA-965 be used in welded construc-
tion under the rules of Section VIII, Division 1?

Reply: It is the opinion of the Committee that
solution-annealed austenitic stainless steel seamless
tubes and pipe, seamless wrought fittings, plate, sheet,
and forgings, UNS S34751, 347LN, as described in the If-~
quiry, may be used in welded construction under.the
rules of Section VIII, Division 1, provided that the fgllow-
ing additional 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, sheet, and
forgings shall meet the chemical(analysis of Table 1 and
the minimum tensile requiréments of Tables 2 and 3,

and shall otherwise meet the requirements of SA-182;
SA-240, SA-403, and SA-965, as applicable, except as
shown in paras. (d) and (e).

(c) The rules of Section VIII, Division 1, Subsection C,
Part UHA for austenitic stainless steels shall’lbe met. The
post-fabrication heat treatment rules of UHA-44 that ap-
ply to Grade 347, UNS S34700 shall apply to this material.

(d) The seamless wrought fittings) plate, and sheet ma-
terial shall be solution annealed-at a minimum tempera-
ture of 1,900°F (1 040°C).

(e) The hardness of the¢plate material shall not exceed
201 HBW (92 HRB).

(f) The yield strength and tensile strength values are
shown in Tables 4‘and 4M for seamless wrought fittings,
plate, and sheetpand in Tables 5 and 5M for forgings.

(g) The maximum allowable stress values for the mate-
rial shall/be as given in Tables 6 and 6M for seamless
wrought fittings, plate, and sheet, and in Tables 7 and
7Mfor forgings. The maximum design temperature is
1,250°F (677°C).

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

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

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

(k) This Case number shall be included in the documen-
tation and marking of the material and in 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,
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Table 1

Chemical Requirements
Element Composition, %
Carbon 0.005-0.020
Manganese, max. 2.00
Phosphorus, max. 0.045
Sulfur, max. 0.030
Silicon, max. 1.00
Nickel 9.0-13.0
Chromium 17.0-20.0
Columbium 0.20-0.50 [Note (1)]
Nitrogen 0.06-0.10
NOTE:

(1) The material shall have a columbium content of not less than
15 times the carbon content.

Table 2
Mechanical Property Requirements for
Seamless Wrought Fittings, Plate, and Sheet
(Room Temperature)

Mechanical Property Value
Tensile strength, min., ksi (MPa) 75 (515)
Yield strength, 0.2% offset min., ksi (MPa) 30 (205)
Elongation, in 2 in. (50 mm), min. %
Fittings to SA-182 30
Fittings to SA-403 28 longitudinal, 20
trafisverse
Plate and Sheet 40
Reduction in Area, min. %
Fittings to SA-182 50

Table3
Mechanical Property Requirements for
Forgings (Room Temperature)

Mechanical Property Value
Tensile strength, miil,’ksi (MPa) 70 (485)
Yield strengthys0.2% offset, min., ksi (MPa) 30 (205)
Elongation, in 2.in. (50 mm), min. % 30
Reduction in/area, min. % 45

2 (2196-5)
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ASME BPVC.CC.BPV-2023 2196-5

Table 4

Yield Strength, S,,, and Tensile Strength, S,
Values for Seamless Wrought Fittings,
Plate, and Sheet

Table 4M
Yield Strength, S,,, and Tensile Strength, S,
Values for Seamless Wrought Fittings,
Plate, and Sheet

Yield Strength Tensile Strength

Tensile
Strength
For Metal Temperature Yield Strength Values, ksi
Not Exceeding, °F Values, ksi [Note (1)] [Note (2)]
100 30.0 75.0
200 26.5 73.1
300 24.0 66.9
400 219 62.3
500 20.4 59.3
600 19.4 57.7
650 19.1 57.4
700 189 57.2
750 18.7 57.1
800 18.7 57.0
850 18.6 56.9
900 18.6 56.6
950 18.6 56.2
1,000 18.6 55.4
1,050 185 54.4
1,100 183 53.1
1,150 18.1 51.3
1,200 17.8 49.3
1,250 17.0 46.1

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.

For Metal Temperature Values, MPa Values, MPa
Not Exceeding, °C [Note (1)] [Note (2)]
40 207 517
65 192 517
100 180 498
125 172 478
150 165 461
175 158 445
200 152 432
225 147 421
250 142 412
275 138 405
300 135 400
325 133 397
350 131 395
375 130 394
400 129 394
425 129 393
450 129 392
475 129 391
500 128 389
525 128 385
550 128 380
575 127 372
600 126 363
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 1, 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 this material is as stated

in (g).
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Table 5
Yield Strength, S, and Tensile Strength, S,
Values for Forgings

Table 5M
Yield Strength, S,,, and Tensile Strength, S,
Values for Forgings

Yield Strength, S,, Tensile Strength,

Yield Strength, S,, Tensile Strength,

For Metal Temperature Values, ksi S, Values, ksi For Metal Temperature Values, MPa S., Values, MPa
Not Exceeding, °F [Note (1)] [Note (2)] Not Exceeding, °C [Note (1)] [Note (2)]
100 30.0 70.0 40 205 485
200 23.7 62.3 65 177 450
300 211 57.6 100 161 425
400 19.5 54.2 125 152 210
500 18.5 52.2 150 145 396
600 17.7 51.1
650 17.4 50.8 175 140 385
700 17.1 50.6 200 135 375
750 16.8 50.5 225 132 368
250 129 362
800 16.5 50.3 275 126 357
850 16.2 50.1
900 15.9 49.7 300 124 354
950 15.7 491 325 122 352
1,000 15.5 483 350 119 350
1,050 15.4 473 375 117 349
1,100 15.3 45.9 400 116 348
1,150 15.2 442
1,200 15.2 422 425 114 347
1,250 15.1 39.9 “r 112 346
475 110 343
NOTES: 500 109 340
(1) See Section II, Part D, Subpart 1, Table Y-1, General Note (b). 525 108 336
(2) See Section II, Part D, Subpart 1, Table U, General Note (b). 550 107 330
575 106 323
600 105 314
625 105 303
650 105 290
675 104 276
700 104 260

NOTES:
(1) See Section II, Part D, Subpart 1, Table Y-1, General Note (b).
(2) See Section I, Part D, Subpart 1, Table U, General Note (b).

4 (2196-5)



https://asmenormdoc.com/api2/?name=ASME BPVC.CC.NC.XI (ASME Boiler & Pressure Vessel Code, Section XI, Code Cases  Nuclear Components) 2023.pdf

ASME BPVC.CC.BPV-2023

CASE (continued)
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Table 6
Maximum Allowable Stresses for Seamless
Wrought Fittings, Plate, and Sheet

Table 6M
Maximum Allowable Stresses for Seamless
Wrought Fittings, Plate, and Sheet

For Metal
Temperature Not
Exceeding, °C

Maximum Allowable
Stress, MPa

For Metal
Temperature Not Maximum Allowable
Exceeding, °F Stress, ksi

100 20.0, 20.0
200 17.7, 20.0 [Note (1)]
300 16.0, 19.1 [Note (1)]
400 14.6, 17.8 [Note (1)]
500 13.6, 16.9 [Note (1)]
600 12.9, 16.5 [Note (1)]
650 12.7, 16.4 [Note (1)]
700 12.6, 16.3 [Note (1)]
750 12.5, 16.3 [Note (1)]
800 12.4, 16.3 [Note (1)]
850 12.4, 16.3 [Note (1)]
900 12.4, 16.2 [Note (1)]
950 12.4, 16.1 [Note (1)]
1,000 12.4, 15.8 [Note (1)]
1,050 12.3, 15.6 [Note (1)]
1,100 12.2, 12.9 [Note (2)]
1,150 9.56, 9.56 [Note (2)]
1,200 7.03, 7.03 [Note (2)]
1,250 5.11, 5.11 [Note (2)]

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.

40 138, 138
65 128, 137 [Note (1)]

100 120, 137 [Note (1)]

125 115, 136 [Note (1)]

150 110, 131 [Note'¢(1)]

175 105, 127 [Nete. (1)]

200 101, 123 (Nbte (1)]

225 97.77120 [Note (1)]

250 94.7:417 [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)]

375 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 material is as stated
in (g).
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Table 7
Maximum Allowable Stresses for Forgings
For Metal
Temperature Not Maximum Allowable
Exceeding, °F Stress, Kksi
100 19.8, 19.8
200 15.8, 19.6 [Note (1)]
300 14.1, 18.1 [Note (1)]
400 13.0, 17.0 [Note (1)]
500 12.3, 16.4 [Note (1)]
600 11.8, 16.0 [Note (1)]
650 11.6, 15.7 [Note (1)]
700 11.4, 15.4 [Note (1)]
750 11.2, 15.1 [Note (1)]
800 11.0, 14.8 [Note (1)]
850 10.8, 14.6 [Note (1)]
900 10.6, 14.3 [Note (1)]
950 10.5, 14.2 [Note (1)]
1,000 10.4, 14.0 [Note (1)]
1,050 10.3, 13.9 [Note (1)]
1,100 10.2, 12.9 [Note (2)]
1,150 9.56, 9.56 [Note (2)]
1,200 7.03, 7.03 [Note (2)]
1,250 5.11, 5.11 [Note (2)]
NOTES:

(1) See Section II, Part D, Subpart 1, Table 1A, Note G5.
(2) These values are obtained from time-dependent properties.
See Section II, Part D, Subpart 1, Table 1A, Note T8.

Table 7M
Maximum Allowable Stresses for Forgings

For Metal

Temperature Not Maximum Allowable

Exceeding, °C Stress, MPa

40 137, 137

65 118, 137 [Note (1)]
100 107, 134 [Note (1)]
125 101, 129 [Note (1)]
150 96.9, 125 [Note (1)]
175 93.2, 121 [Note (1)]
200 90.3, 118 [Notén(1)]
225 87.9, 116 [Note*(1)]
250 85.8, 1144[Nbte (1)]
275 84.1, 112 [Note (1)]
300 82:5,7111 [Note (1)]
325 81.0, 109 [Note (1)]
350 79.6, 107 [Note (1)]
375 78.3, 106 [Note (1)]
400 77.0, 104 [Note (1)]
425 75.8, 102 [Note (1)]
450 74.6, 101 [Note (1)]
475 73.6, 99.3 [Note (1)]
500 72.6, 98.0 [Note (1)]
525 71.8, 96.9 [Note (1)]
550 71.1, 96.0 [Note (1)]
575 70.6, 95.3 [Note (1)]
600 70.2, 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 Section II, Part D, Subpart 1, Table 1A, Note G5.

(2) These values are obtained from time-dependent properties.
See Section 11, Part D, Subpart 1, Table 1A, Note T8.

(3) This value is provided for interpolation purposes only. The
maximum design temperature for this material is as stated

in (g).
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CASE

2197-1

Approval Date: February 17, 2000

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

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 1?7

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 are
those given in Table 1.

(d) The welding procedure qualifications and_p€rfor-
mance qualifications shall be conducted as prescribed in
Section IX. Welding shall be done by any process or
combination of processes capable of meeting the

requirements. The material shall be considered P-No.'8;
Group 4. ENiCrMo-3 and ERNiCrMo-3 or similar corrosion
resistant weld filler metals may be used.

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

(f) The rules for austenitic stainless steels in Subsec-
tion C, Part UHA, shall apply.

(g) This Case number shall be.ircluded in the marking
of the material and shall be shown'on the Manufacturer's
Data Report.

Table 1
Maximum Allowable Stress Values

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

For Metal Temperature Not
Exceéding, °F

100 22.9
200 18.8, 22.9 [Note (2)]
300 16.8, 22.6 [Note (2)]
400 15.6, 21.0 [Note (2)]
500 15.0, 20.3 [Note (2)]

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

(2) Note G5 of Section I, Part D, Table 1A applies.

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

2199-9

Approval Date: April 6, 2022

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

Case 2199-9
2.25Cr-1.6W-V-Cb Material
Section |

Inquiry: May 2.25Cr-1.6W-V-Cb material conforming to
the specifications shown in Table 1 be used for Section I
construction?

Reply: It is the opinion of the Committee that
2.25Cr-1.6W-V-Cb material conforming to the specifica-
tions shown in Table 1 may be used for Section I construc-
tion, 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 Hardness
Number of 220 (Rockwell B 97, 230 HV) after tempering.

(c) The maximum allowable stress values for the mate-
rial shall be those given in Tables 2 and ZM.

(d) Separate weld procedure qualification shall be ré-
quired for this material. The welding procedure qualifica-
tion shall be conducted as prescribed in Section 1X.
Procedure and performance qualifications qualified un-
der previous versions of this Case do not require requal-
ification. Exemptions to postweld heat tpeatment for this
material shall be in accordance with the.rules for P-No. 5A
materials in PW-39. When postweld headt treatment is re-
quired, the time requirements shéll be in accordance with
the rules for P-No. 5A materials in PW-39, and the PWHT
temperature range shall be~1,325°F to 1,425°F (720°C to
775°C). For the purposes<f performance qualification,
the material shall be corisidered P-No. 5A. The perfor-
mance qualificationishall be conducted as prescribed in
Section IX.

(e) All cold formed material with a thickness less than
1, in. (13 mm), which is designed for service at a nominal
temperature of 900°F (480°C) or higher, shall be heat
treatéd in accordance with the following rules. Cold bend-
ing'ar forming is defined as any method that produces
strain in the material and is performed at a temperature
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, land
all cold swages, flares, or upsets regardless of the amount
of cold reduction, the cold formed areas, including the
transition to the unstrained portion, shall be teausteni-
tized and retempered, in accordance with (@). This heat
treatment shall not be performed locally? The material
shall either be heat treated in its entirety, or the cold
strained area (including the transition) shall be cut away
from the balance of the tube or’component, and heat
treated separately or replaced.

(2) For materials with,ygreater than 5% strain, and
less than or equal to 20%s-train, the cold strained portion
of the part or component shall not be exposed to tempera-
tures between 1,325°F and 1,900°F (720°C and 1 040°C)
during fabrication or erection, whether purposefully or
incidentally,with other components. If such a cold
strained{area is so exposed during fabrication, the cold
strairféd.area shall be scrapped or may be salvaged by re-
austenitizing and retempering, as described in (1).

(3) For material described in (2), if a weld is made to
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) above.

(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 material
with a thickness equal to or greater than %, in. (13 mm)
shall be reaustenitized and retempered, in accordance
with (a). This heat treatment shall not be performed lo-
cally. The material shall either be heat treated in its en-
tirety, or the strained area (including the transition)
shall be cut away from the balance of the tube or compo-
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), heat
treatment is neither required nor prohibited unless the
hot forming temperature exceeds 1,425°F (775°C), in
which case (g) is applicable.

(g) Except as provided in (h), if during the manufactur-
ing any portion of the component is heated to a tempera-
ture greater than 1,425°F (775°C), then the component
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-

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)

2199-9

Affected Zone created by the local heating, must be re-
placed, or must be removed, reaustenitized, and retem-
pered, and then replaced in the component.

(h) 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 22 (SA-213 T22, SA-335 P22, or
equivalent product specifications) at the design tempera-
ture, then the requirements of (g) may be waived pro-
vided that the portion of the component heated to a
temperature greater than 1,425°F (775°C) is reheat treat-
ed 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-
tion and marking of the material and on the Manufac-
turer's Data Report.

Table 1
Specifications
Forgings SA-182 F23
Pipe SA-335 P23
Plate SA-1017 Grade 23
Tube SA-213 T23
Table 2

Maximum Allowable Stress Values

For Metal Temperature Maximum Allowable Stress Values, ksi

ASME BPVC.CC.BPV-2023

Table 2M

Maximum Allowable Stress Values

Maximum Allowable Stress Values,

For Metal Temperature MPa
Not Exceeding, °C Tubes Forgings, Pipe, Plate
40 145 145
65 145 145
100 145 145
125 145 145
150 145 145
200 145 145
250 145 145
300 145 145
325 144 144
350 142 142
375 141 141
400 140 140
425 137% 137
450 135 135
475 132 132
500 126 119
525 111 101
550 88.9 [Note (1)] 83.6 [Note (1)]
575 70.5 [Note (1)] 68.2 [Note (1)]
600 53.3 [Note (1)] 52.3 [Note (1)]
625 34.5 [Note (1)] 31.1 [Note (1)]

6504Note (2)]

8.5 [Note (1)]

8.7 [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.

Not Exceeding, °F Tubes Forgings, Pipe, Plate

-20 to 100 21.1 21.1

200 21.1 21.1

300 21.1 21.1

400 21.1 21.1

500 211 21.1

600 20.9 209

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
1,000 4.3 [Note (1)] 13.3 [Note (1)]
1,050 11.2 [Note (1)] 10.7 [Note (1)]
1,100 8.4 [Note (1)] 8.3 [Note (1)]
1,150 5.5 [Note (1)] 5.0 [Note (1)]
1,200 1.4 [Note (1)] 1.4 [Note (1)]

NOTE:

properties.

(1) These stress values are obtained from time-dependent

2 (2199-9)
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CASE

2203-2

Approval Date: December 7, 2022

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

Case 2203-2

Omission of Lifting Device Requirements for Pressure
Relief Valves on Air, Water Over 140°F (60°C), or Steam
Service

Section VIII, Division 1; Section VIII, Division 2; Section
Xl

Inquiry: Under what conditions may the lifting device
specified in Section XIII, 3.2.7(a) and (b) for each pressure
relief valve on air, water over 140°F (60°C), or steam ser-
vice be omitted?

Reply: 1t is the opinion of the Committee that the re-
quirements for a lifting device as specified in Section
XIll, 3.2.7(a) and (b) may be omitted, provided:

(a) The user has a documented procedure and'an asso-
ciated implementation program for the periodic removal
of the pressure relief valves for inspectioh and testing,
and repair as necessary.

(b) The omission is specified byhe user.

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

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-2023 2205

Approval Date: June 5, 1995

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

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

This Case number shall be identified 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,
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CASE

2217-5

Approval Date: June 17, 2003

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

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
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 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 Divisien“I
shall be those given in Table 4. The design stress intéensity
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:

Solution Anneal:
Age Hardening:

1,850-1,950°F, air cool
1,350°F\(£25°F)
hold for 5.5 to 8.5 hrs., furnace cool to
1I50°F (+25°F)
hold for 5.5 to 8.5 hrs., air cool

(d) Separate;welding procedures and performance qua-
lifications shall'be conducted in accordance with Section
IX.

(e) The use of filler metal that will deposit weld nietal
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 provided the strength of the
weld metal at the operating temperature is not appreci-
ably less than that of the high alloy(mnaterial to be welded,
and the user is satisfied that its resistance to corrosion is
satisfactory for the intended Setrvice.

(f) Heat treatment aftec-welding is required and shall
be per (c) above.

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

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

Table 1
Chemical Requirements
Element Composition Limits, %
Nickel 55.0-59.0
Chromium 19.0-22.5
Iron [Note (1)] Remainder
Manganese, max. 0.35
Carbon, max. 0.03
Silicon, max. 0.20
Columbium 2.75-4.00
Sulfur, max. 0.010
Phosphorus, max. 0.015
Aluminum, max. 0.35
Titanium 1.00-1.70
Molybdenum 7.00-9.50
NOTE:
(1) This element shall be determined arithmetically by difference.

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 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
Elongation, 2 in. gage or 4D, min., % 20.0 Exceeding, °F Ksi Values, S,, ksi
100 50.0 120.0
200 50.0 118.1
300 50.0 114.9
400 50.0 1121
Table 3 500 50.0 110.1
Material Specifications 600 48.9 [
650 48.4 108.4
SB-443 Plate, sheet, and strip 700 48.0 108.0
SB-444 Seamless pipe and tube 750 47.6 107.6
SB-446 Rod and bar 800 47.4 107.2
SB-564 Forgings 850 106.6
900 106.3
950 106.0
1,000 105.7
Table 4
Maximum Allowable Stress Values, Division 1
For Metal Temperature Not Allowable Stress Values, max., Table 6
Exceeding, °F ksi [Note (1)] Yield Strength Values, Division 3
100 42.9
200 42.9 For Metal Temperature Not
300 42.9 Exceeding, °F Yield Strength Values, S,, ksi
400 429 100 120.0
500 429 200 1181
600 419 300 114.9
650 415 400 112.1
700 411 500 110.1
750 40.8 600 108.8
800 40.6 650 108.4
700 108.0
NOTE: 750 107.6
(1) The revised criterion of 3.5 on tensile strength was used in es- 800 107.2

tablishing these values.
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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 VIII, Di-
vision 1 construction and the rules of Article M-4 for:Sec-
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 material
certification, marking of the mdterial, and on the Data
Report.

CAUTION: Austenitic alloys are subject to stress corrosion
cracking, intergranular attack, pitting, and crevice corrosion
when used in boiler applications in aqueous environments. Fac-
tors that affect the susceptibility of these materials are applied
or residual stress/Water chemistry and deposition of solids, and
material condition:"Susceptibility to attack is enhanced when
the material is.used in the sensitized condition, or with residual
cold work. Concentration of corrosive agents (e.g., chlorides,
caustie-ot. reduced sulfur species) can occur under deposits
formred.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.

CASE

2222-2

Maximum Allowable Stress Values, ksi

Table 1

For Metal Temperature Not
Exceeding, °F

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

100
200
300
400
500
600
650
700
750
800
850
900
950
1,000

52.9
52.9
52.9
52.9
52.9
52.9
52.9
52.6
52.5
52.3
52.2
52.0
51.6
51.0

NOTE:

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

tablishing these values.

Design Stress Intensity Values and Yield

Table 2

Stress Values, ksi

For Metal

Temperature Not

Exceeding, °F

Yield Stress, ksi

Max. Design Stress
Intensity Values, Kksi

100
200
300
400
500
600
650
700
750
800

150.0
144.4
140.6
138.2
136.6
135.5
135.0
134.5
133.8
133.1

61.7
61.7
61.7
61.7
61.7
61.7
61.7
61.4
61.2
61.1

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,
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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 maximumm de-
sign stress intensity values for Division 2 shall\be those
listed in Table 2.

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

(1) Welding shall be performedon the UNS S17400
pressure part only in the H1150, condition.

(2) The weld metal shall\be the same nominal com-
position as UNS S17400-

(3) After welding, the welded component shall be
fully solution annealed’and aged to the H1100 or H1150
condition, as applicable.

(4) The weldment shall be liquid penetrant examined
per Section~VIII, Division 1, Appendix 8 after final heat
treatment.

(5)The depth of weld penetration into the pressure
partishall be no more than 10% of the total pressure part
thickness.

(6) Separate welding procedure and performanee
qualification in accordance with Section IX shall be
conducted.

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

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

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

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
100 40.0 38.6
200 40.0 38.6
300 40.0 38.6
400 38.9 37.5
500 38.1 36.8
600 37.5 36.2

NOTE:
(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

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: 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 1,200°F for internal pressures
not greater than 175 psi, and for nonaqueous product
applications?

Reply: It is the opinion of the Committee that the mate-
rial described in the Inquiry may be used for welded con-
struction under the rules of Section VIII, Division 1 within
the limits listed in the Inquiry, provided the following ad-
ditional requirements are met.

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

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

CASE

2224-2

Table 1

Maximum Allowable Stress Valués

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

Exceeding, °F

[Notes (1)-(3)]

850
900
950
1,000
1,050
1,100
1,150
1,200

12.8 [Note (1)], 9.5
12.6 [Note (1)], 9.3
11.3 [Note (1)], 9.0
7.8,7.8
6.3, 6.3
5.1,5.1
4.0, 4.0
3.2,3.2

GENERAL NOTE:= \Material sensitized by exposure to long-time
high-temperatliré operation may have reduced low-temperature

notch 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 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 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

establishing these values.

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

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 1,250°F?

Reply: 1t 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 1,250°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:

1,050°F and below 0.4
1,100°F 0.5
1,150°F 07
1,200°F 0.7
1,250°F 0.7

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

CAUTION: Austenitic alloys are subject to stress corrosion
cracking, intergranular attack, pitting, and crevice corrosion
when used in boiler. applications in aqueous environments. Fac-
tors that affect the susceptibility of these materials are applied
or residual stress, water chemistry and deposition of solids, and
material condition. Susceptibility to attack is enhanced when
the material is used in the sensitized condition, or with residual
cold wptk. 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.

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
Welded pipe SB-619
Seamless 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
-20-100 28.6, 28.6

200 28.6, 26.7

300 28.2 [Note (2)], 24.6
400 27.2 [Note (2)], 22.9
500 26.5 [Note (2)], 215
600 26.0 [Note (2)]-204
650 25.8 [NoteA2)],20.0
700 25.6 [Note {2)], 19.6
750 25.4 [Note (2)], 19.3
800 25.3 [Note (2)], 19.0
850 25.1 [Note (2)], 18.8
900 24.9 [Note (2)], 18.6
950 24.7 [Note (2)], 18.5
1,000 [Note (1)] 24.4 [Note (2)], 18.3
1,050 [Note (1)] 23.0 [Note (2)], 18.2
1,100 [Note (1)] 17.5,17.5

1,150 [Note (1)] 12.7, 12.7

1,200 [Note-(1)] 9.6, 9.6

1,250 [Note (1)] 7.6, 7.6

GENERALNOTE: The revised criterion of 3.5 on tensile strength
was used.in' establishing these values.

NOTES;

(1)~Alloy N06022 in the solution annealed condition is subject to
severe loss of impact properties at room temperature after
exposure 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 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
permanent strain. These stress values are not recommended
for the flanges of gasketed joints.

2 (2226-2)
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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 proper-
ties shall conform to the requirements of Tables 1.and 2
below. The material is supplied in the as-cast condition
only.

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

(c) The maximum allowable stress values’shall be those
listed in Table 3.

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

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

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

(g) This Case number shall be identified in the docu-
mentation and marking of the material and shown on
the Manufactureyr'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)
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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
Manganese, max. 1.5
Nickel 4.5-5.8
Silicon, max. 0.10
Lead, max. 0.02
Tin, max. 0.20

GENERAL NOTES:
(a) 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
Elongation, 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 25.5
300 25.2
350 249
400 24.5
450 24.0
500 23.5

GENERAL NOTES:

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

(b) Stress values in bearing 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

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, Divjsiof¥ 1 that shall
apply are those given in Part UNF.

(e) The castings shall be heat treated. The heat treat-
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 report
and the marking of the material.

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

GENERAL 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 AJ3560
Overaged 27 20 4.0 A03570
Table 3
Maximum Allowable Stress Values
ksi (A13560) ksi (A03570)
Temperature, °F [Note (1)] [Note (1)]
100 7.4 7.7
200 69 7.4
300 6.4 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

ASME BPVC.CC.BPV-2023 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)

. . Table 1
Section VIII, Division 1 Chemical Requirements
Inquiry: May solution annealed UNS J93380 Element Composition, %
(CD3MWCuN) casting material, with the chemical compo- Carbon, max. 0.03
sition listed in Table 1 and the tensile properties listed in Manganese, max. 100
Table 2, otherwise conforming to the requirements of Silicon, max. 1.00
Specification SA-995, be used in the construction of ves- Sulfur, max. 0.025
X o Phosphorus, max. 0.030
sels under the rules of Section VIII, Division 1? Chromium 24.0-26.0
Nickel 6.5-8.5
Reply: 1t is the opinion of the Committee that the mate- Molybdenum 3.0-4.0
rial described in the Inquiry may be used under the rules Nitrogen 0.20-0.30
of Section VIII, Division 1, provided the following addi- Copper 0.5-1.0
Tungsten 0.5-1.0

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 1 and Table 2

Table 4 of this Case. _ Mechanical Property Requirements
(c) The material shall be considered as P-No. 10H,

Group 1. Tensile strength, min., ksi 100
(d) Heat treatment after welding is neither required Yield strength [Note (1)], min, ksi 65
nor prohibited. However, if heat treatment is applied, Elongation in 2 in. or 50 mm 25.0

the heat treatment shall consist of heating to a minimum NOTE:
temperature of 2010°F followed by water quenching or (1) Determined by the 0.2% offset method.

rapid cooling by other means.

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

(f) This Case number shall be included in the marking
of the material and shown of"the Manufacturer'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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Table 3
Maximum Allowable Design Stress Values in Tension

For Metal Temperature Not Exceeding,

°F ksi [Note (1)]
100 28.6
200 286
300 27.2
400 26.6
500 26.6
600 26.6

GENERAL NOTE: This material may embrittle after exposure at
moderately elevated temperatures. See paras. A-340 and A-360
in Appendix A of Section 1, Part D.

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

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

0.00001

E = 28.3x 108
E = 27.6 x 108
E = 27.0x 108 =
E = 24.8x 108 T4 -
//ﬁ’:‘é===/
/ —7 77
% LUp to 70°F
// 200°F
/4 300°F
/ 700°F
4
74
//
0.0001 0.001 0.01 0.1
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100,000

10,000
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1,000
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CASE (continued)

2244-2

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 1,000 300°F 7.41E-05 1,000
0.0005 7,080 0.0005 6,750
0.00075 10,600 0.00075 10,100
0.000992 14,000 0.000923 12,400
0.00121 17,100 0.00109 14,400
0.00143 20,100 0.00128 16,500
0.00166 23,100 0.00153 18,600
0.00197 26,200 0.00198 20,400
0.00284 30,100 0.00269 22,000
0.00491 33,300 0.00392 23,600
0.00697 34,500 0.00721 25,700
0.00849 35,700 0.00893 26,400
0.0192 38,700 0.019 28,700
0.05 40,000 0.05 29,600
0.01 40,000 0.1 29,600
200°F 7.25E-05 1,000 700°F 8.06E-05 1,000
0.0005 6,900 0.0005 6,200
0.00075 10,300 0.00075 9,300
0.000939 12,900 0.000933 11,600
0.00112 15,400 0.00108 13,400
0.00133 17,800 0.00124 15,200
0.00163 20,200 0.00143 17,000
0.00194 21,500 0.00171 18,800
0.00272 24,200 0.00277 21,700
0.00431 26,600 0.00375 22,900
0.00683 27,800 0.00701 24,900
0.00872 28,800 0.00934 25,800
0.0187 31,200 0.0192 27,700
0.05 32,200 0.05 28,600
0.01 32,200 0.1 28,600

3 (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: 1t 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 testss

(b) The hydrostatic test shall be conducted in aecor-
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 procedures and welders qualified
in accordance with Section IX(

(d) The exchangers are subsequently tested by a proce=
dure employing both pneumatic and solution film leak
tests to disclose leaks in the sheet to bar brazed.joints that
cannot be detected by the hydrotest. The test procedure
shall be as follows:

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

(2) The pneumatic fill rate.is_¢gomputer controlled
such that the pressure is gradually increased from zero
to full pressure with a fill raté decrease starting at 80%
of the final pneumatic pressure. There are no intermedi-
ate stop points during ‘the filling process. The pneumatic
test pressure shall satisfy UG-100(b).

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

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

(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 ad-
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 Manufacturer
and made available to the Al for his/her review.

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

(f) 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,
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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 ft*. 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 D-joints
and heat exchanger tube joints. The joint shall cansist 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 thanfour 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 times.the thickness of the inserted
tube.

(f) The brazing procedtre specification (BPS) shall be
qualified in accordaneé with UB-31. In addition, a work-
manship samplé€shall be prepared for each joint config-
uration and ¢émbination of material thicknesses in
accordance-with QB-182, except that the unbrazed length
may not.exceed 5% of the joint overlap. The workman-
ship-sample shall consist of not less than six tubes in-
sertéd into the joint to the maximum depth proposed
for construction. The clearance between the tube and
socket in two of these joints shall be the minimum clear-
ance proposed for construction and the clearance in two
additional joints shall be the maximum proposed for

construction. The minimum and maximum clearances
permitted by the BPS shall not be greater than the mini-
mum and maximum clearances used in the workmanship
samples.

(g) Prior to assembly, each joint shall-bé verified as
having the clearance specified in the BPS:"Brazing paste
or preform shall be applied only to pne’side of any joint.
Each joint shall be visually examinéd prior to brazing for
proper application of brazing paste or external braze me-
tal preform. These inspections’shall be conducted follow-
ing a written procedure which shall provide for a written
record of these inspection’s.

(h) In order to demonstrate full penetration of the
braze metal, eachjjoint shall be visually examined after
brazing on both-sides of each joint. The use of inspection
mirrors, box@scopes, or fiber-optic devices, as necessary,
is requited to accomplish this inspection where both
sides@f.the joint are not readily viewed without optical
aid.fAll surfaces of all joints shall be free from cracks
ahd’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 cir-
cumference of the interface between the tube and the
socket on the side opposite from that on which the braz-
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 be
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, Article
9, and a written report of these inspections shall be
prepared.

(i) Additional work may be done on brazed joints to
achieve the desired surface geometry (e.g., fill concavity,
increase fillet size, etc.) after they have been accepted in
accordance with (h) above. This may be done by mechan-
ical methods (e.g., grinding, machining, etc.) or by addi-
tional furnace brazing with the addition of more filler
metal to either side of the joint as necessary to achieve
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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CASE (continued)

2249

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
of Section VIII. After completion of pressure testing, the
joints shall be subjected to a helium mass spectrometry

ASME BPVC.CC.BPV-2023

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.

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

2 (2249)
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CASE

2254-1

Approval Date: April 2, 2020

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

Case 2254-1

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. Under what
conditions may a changeover valve be installed between
safety valves or safety relief valves and the boiler or pip-
ing to be protected?

Reply: It is the opinion of the Committee that change-
over valves® may be installed between safety valves or
safety relief valves and the boiler or piping to be pro-
tected (excluding Organic Fluid Vaporizers, Part PVG) un-
der the following 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, or ball
would isolate or block both safety valves or safety 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 @©nly when one of the
outlet ports is fully open and the(othér outlet port is fully
closed. Also, a warning tag shall be affixed to the change-
over valve stating that the.changeover valve is to be
locked or sealed at all times except when being operated
by a trained personwhe shall remain stationed at the
changeover valve until'it is again locked or sealed.

(e) The changgeyer valve shall be equipped with exter-
nal valves to, safely bleed off the pressure between the iso-
lated safetyvalve or safety relief valve and the fully closed
port of the changeover valve. Also, a warning tag shall be
affixéd to the changeover valve stating that the bleed
valve shall be fully opened prior to servicing the isolated
safety valve or safety relief valve.

(f) The changeover valve shall meet the requirements
for materials and design of ASME B16.34.

(g) Calculations demonstrating that the changeover
valve, the mounting nozzle, and its supportingwessel or
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 inletShall be permanently
and clearly marked with the word' “inlet.”

(i) The changeover valve(shall be marked in accor-
dance with the requirements-of ASME B16.34. In addition,
a nameplate shall 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 safety
relief valve ‘and coefficient of discharge K;

(B)C, value of changeover valve; and

(4) the name of the changeover valve manufacturer.

{7) The changeover valve flow path length may exceed
the limit imposed by PG-71.2 provided the valve coeffi-
cient C, meets the requirement of (k) below. The use of
the Y-bases and intervening pipe or fittings as provided
for in PG-71.1 and PG-71.2 respectively shall not be per-
mitted when applying this Code Case.

(k) The changeover valve shall have a valve coefficient,
C,, equal to or greater than the following:

B
C, = 5.69KdKSA\/§

where

A = actgal orifice area of the safety or safety relief valve
(in.9)
K4 = actual coefficient of discharge of the safety or safety
relief valve
K¢ = superheat correction factor for the safety or safety
relief valve
P, = (1.03 x set pressure of the safety or safety relief
valve) + 14.7 (psia)
8 = density of steam @ P, (Ib/ft?)

! 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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CASE (continued)

2254-1

(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.
The tests shall be made under the supervision of and cer-
tified by the manufacturer. The testing facilities, methods,
and procedures shall be in accordance with the applicable
requirements of ANSI/ISA-S75.02-1988.

(m) This Case number and the changeover valve name-
plate information shall be shown on the Manufacturer's
Data Report.

ASME BPVC.CC.BPV-2023

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
from elevated temperature, excessive noise levels, and escaping
fluids. It is further recommended that the boiler be operating at a re-
duced pressure and steady state conditions when a changeover valve
is operated and also during the time any servicing is done on the
safety valve or safety relief valve that is isolated from the boiler.
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CASE

ASME BPVC.CC.BPV-2023 2256

Case 2256
Valve Markings
Section IV

ANNULLED
Annulment Date: June 21, 2023

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

2260-3

Approval Date: December 2, 2019

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

Case 2260-3

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(c), 1-4(c) and UG-32(d), 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(c), 1-4(c), and UG-32(d), 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 tenipera-
ture given in the above tables.

Er7r = 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 length of the.inside minor axis of
the ellipsoidal head, or the’inside depth of the el-
lipsoidal head measured from the tangent line
(head-bend line){ in.

D/2h = ratio of the mdjob to the minor axis of ellipsoidal
heads, whiély equals the inside diameter of the
head skift-divided by twice the inside height of
the head-

See UG-32(b) for other nomenclature.

(b) Térispherical Heads. The minimum required thick-
ness-ofa torispherical head having 0.002 < t/L < 0.06
shall be larger of the thicknesses calculated by eq. (1)
and eq. (2) below.

PLM

b= 1

2SE - 0.2P S
3PLKE

t="_RL (2)
4S,Er

The value of S, shall be 115,000 psi<or all ferrous and
nonferrous materials except for,alGminum, aluminum al-
loys, copper, copper alloys, titanium and zirconium, for
which the value of S, shall b&’calculated by eq. (3).

o L (215,000 x Epy

3
@ 30 x 10° )

The value of M shall be obtained from Table 1. Interpo-
lation may be-tSed for r/D values which fall within the
range of the(tabulated values. No extrapolation of the val-
ues is pérmitted.

Theé/value of K shall be obtained from Table 2. Interpo-
lation may be used for r/D values which fall within the
range of the tabulated values. No extrapolation of the val-
ues is permitted.

For designs where t/L > 0.06, the rules of UG-32(e) or
1-3 shall be used. In 1-3 equations (1) and (2), R shall be
replaced with L.

(c) Ellipsoidal Heads. The minimum required thickness
of an ellipsoidal head with D /2h ratio less than or equal
to 2.0 shall be established as an equivalent torispherical
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 area
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 head
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 attachments
and 1000 full pressure range cycles with integral attach-
ments. See U-2(g) for design of heads exceeding the above
fatigue life.

" Corrected by errata, ASME BPVC.CC.BPV.S7-2019, December 2020

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)

2260-3

(g) The rules of this Code Case may result in relatively
high local strains in the knuckle. The effect of these high
strains in areas where structural attachments are located
shall be considered. See U-2(g).

(h) This Case shall not be used for Part UCI and Part
UCD heads.

(i) The maximum design temperature shall not exceed
the maximum temperature limit specified in Table 3.

(j) All other applicable Code requirements including
those of UG-32 shall be met.

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

Table 1
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
0.004 1.00 1.00 1.00 1.00
0.006 1.28 1.00 1.00 1.00
0.008 1.41 1.20 1.00 1.00
0.010 1.41 1.26 1.10 1.00
0.012 1.38 1.25 1.13 1.00
0.016 1.31 1.21 1.12 1.00
0.020 1.25 1.17 1.08 1.00
0.030 1.14 1.08 1.01 1.00
0.040 1.07 1.01 1.00 1.00
0.060 1.00 1.00 1.00 1.00

2 (2260-3)
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Table 2
K for K for K for K for K for K for
r/D= r/D= r/D= r/D= r/D= r/D=
t/L 0.06 0.08 0.10 0.14 0.17 0.20
0.002 7.87 6.29 5.24 3.95 3.31 2.81
0.004 6.77 5.60 4.69 3.49 2.93 2.50
0.006 6.04 5.14 4.38 3.27 2.73 2.33
0.008 5.51 4.78 4.14 3.13 2.60 2:21
0.010 5.11 4.49 3.93 3.02 2.51 2.13
0.012 4.79 4.25 3.76 2.93 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 2.63 224 191
0.030 3.48 3.10 2.84 2.37 2.07 1.79
0.040 3.32 2.97 2.69 2.23 1.95 1.72
0.060 3.12 2.80 2.56 2.17 1.92 1.71
Table 3

Maximum Metal Temperature

Table in Which
Materialis' Listed

Temperature, °F

UCS-23
UNE=23.1
UNF-23.2
UNF-23.3
UNF-23.4
UNF-23.5
UHA-23
UHT-23

700
300
150
900
600
600
800
700
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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: It 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 for the'mate-
rial shall be those given in Table 4. For welded pipes,
tubes, and fittings, a joint efficiency factor<f 0.85 shall
be used.

(c) Material shall conform to all othér requirements of
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 is
neither required nor prohibited. However, if heat treat-
ment is conducted, the\résulting material must still com-
ply with the requirements of Tables 2 and 3.

(f) The applicable external pressure chart shall be Fig.
NFN-17 in Section II, Part D.

(g) This Gase 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(2276-1)
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Table 1
Chemical Requirements

Table 4
Maximum Allowable Stress Values

For Metal Temperature Not
Exceeding, °F

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

100 343

200 343

300 33.9, 34.3 [Note (2)]
400 32.6, 34.3 [Note (2)]
500 31.7, 34.3 [Note (2)]
600 31.1, 34.3 [Note (2)]
650 30.8, 34.3 [Note (2)]
700 30.5, 34.3 [Note @)]
750 30.3, 34.3 [Note’/(2)]
800 30.1, 34.1Note (2)]

Element Composition Limits, %
Nickel [Note (1)] Remainder
Chromium 20.0-23.0
Molybdenum 8.0-10.0
Niobium 3.15-4.15
Iron 5.0 max.
Carbon 0.03 max.
Silicon 0.15 max.
Nitrogen 0.02 max.
Manganese 0.50 max.
Sulfur 0.015 max.
Aluminum 0.40 max.
Titanium 0.40 max.
Phosphorus 0.015 max.
Cobalt 1.0 max.
NOTE:

(1) This element shall be determined arithmetically by difference.

NOTES:

(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
this alloy where slightly/greater deformation is acceptable.
The stress values imthis range exceed 66%;%, but do not ex-
ceed 90% of thesyield strength at temperature. Use of these
stresses may gesult in dimensional changes due to permanent
strain. THese stress values are not recommended for the
flangesCof gasketed joints or other applications where slight
amounts”of distortion can cause leakage or malfunction.

Table 2
Mechanical Property Requirements (Room
Temperature)

Tensile strength, min., ksi 120

Yield strength, 0.2%, offset min., ksi 60

Elongation in 2 in. gage or 4D min., % 40
Table 3

ASTM Grain Size No. Requirements

Up to 0.010 in,, incl. 8 or finer

0.010 to 0.050 in., incl. 6 or fin€r

0.050 to 0.100 in., incl. 5 or finer

2 (2276-1)
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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 Manufae-
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 unstiffenedvand ring stiffened circular cylin-
ders and cones, and f¢y unstiffened spherical, ellipsoidal,
and torispherical fieads. The allowable stress equations
are based upon,theoretical buckling equations that have
been reduced by knockdown factors and by plasticity re-
duction facters that were determined from tests on fabri-
catedcsshells. (Nomenclature is provided in 1.4.)

This'Case expands the coverage of load conditions and
shell geometries, and includes equations for combina-
tions of loads not considered in the Code paragraphs re-
ferenced above. These alternative rules are applicable to
D, /t ratios not exceeding 2,000, compared to the

D,/t = 1,000 limit is Fig. G in Subpart 3 of Section II, Part
D. The slenderness limit for these rules in KL, /r< 200.
Use of these alternative rules assumes the shell-section
to be axisymmetric with uniform thickness.for unstif-
fened cylinders and formed heads. Stiffened cylinders
and cones are also assumed to be of uniform thickness be-
tween stiffeners. Where nozzles with(reinforcing plates or
locally thickened shell sections eXist/use the thinnest uni-
form thickness in the applicable unstiffened or stiffened
shell section for calculatien“of allowable compressive
stress.

The maximum temperature permitted for use of this
Case is shown in Tdble 1.

Alternative equations for determination of allowable
compressive stress due to loads specified in UG-22 are
provided..A listing of the allowable stress cases, combina-
tions of cases, requirements for tolerances, and reinforce-
ment of openings by Case paragraph number is given in
Table 2, with indication of present coverage in Division 1.

1.2 BUCKLING DESIGN METHOD

The buckling strength formulations presented in this
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. These
factors are equivalent to the ratio of strain in a fabricated
shell at buckling stress and the strain corresponding to
the theoretical buckling stress. The design equations ap-
ply to shells with initial imperfections within the specified
fabrication tolerances of 7 and 8.3.

The design of cylinders and cones for compressive
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 (in-
cluding pressure) loads. The next step is to calculate the
allowable stresses for individual load cases and substitute
these values into interaction equations for combined load
cases. The shell thickness or geometry can be adjusted to
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,

1 (2286-6)
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Table 1

Table in Which Material is Listed,

Division 1 Max. Temperature, °F
UCs-23.1 800
UNF-23.1 300
UNF-23.2 150
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
are used. The stiffener elements must satisfy the require-
ments of 6.4 to prevent local buckling of the stiffener.

Special consideration shall be given to ends of mem-
bers (shell sections) or areas of load application where
stress distribution may be in the inelastic range and local-
ized stresses may exceed those predicted by linear theory.
When the localized stresses extend over a distance equal
to one half the length of a buckle node (approximately

1.2,/D,t), the localized stresses should be considered as

a uniform stress around the full circumference. Additional
stiffening may be required.

1.3 GEOMETRY

Allowable stress equations are given for the following
geometries:

(a) Unstiffened cylindrical, conical, and spherical shells

(b) Ring stiffened cylindrical and conical shells

(c) Unstiffened spherical, ellipsoidal, and«terispherical
heads

The cylinder and cone geometries-are illustrated in
Figures 1.4.1 and 1.4.3 and the stifférier geometries in
Figure 1.4.4. The effective sections-for ring stiffeners are
shown in Figure 1.4.2. The maximum cone angle « shall
not exceed 60 deg.

1.4 NOMENCLATURE

NOTE: The terms not defined here are uniquely defined in the sec-
tions in which they-are first used. The word “hoop” used in this Case
is synonymoug’with the term “circumferential.”

A)'=/cross-sectional area of cylinder
= n(Do — t)t, in.2
A = cross-sectional area of a large ring stiffener
that acts as a bulkhead, in.2
Ag = cross-sectional area of a ring stiffener, in.?
¢ = distance from neutral axis of cross-section to
point under consideration, in.
D, = outside diameter of assumed equivalent cyl-

inder for design of cones or conical sections,
in.

2 (2286-6)
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fa

Faha

fb

Fba

tha

Fcha

fn

Fha

tha

Fhe

Fhva

tha

= 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.

outside diameter at small end of cone, or
conical section between lines of support, in.
modulus of elasticity of material at design
temperature, determined from the applica-
ble material chart in Subpart 2 of Section
II, Part D, ksi. The applicable material chart
is given in Tables 1A and 1B, Subpart-1,-Sec-
tion II, Part D. Use linear interpolation for in-
termediate temperatures.

= tangent modulus, ksi
= axial (longitudinal) compressive membrane

stress resulting from applied axial load, Q,
ksi

allowable axial cOmpressive membrane
stress of a cylinder due to axial compression
load in the presence of hoop compression
with A, >00715, ksi

axial flongitudinal) compressive membrane
stréss 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
0.15 <Ac < 1.2,ksi. Fepq = Fana 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-
ment, ksi

elastic hoop compressive membrane failure
stress of a cylinder or formed head under ex-
ternal pressure alone, ksi

allowable hoop compressive membrane
stress in the presence of shear stress, ksi
allowable hoop compressive membrane
stress of a cylinder in the presence of axial
compression, for A < 0.15, ksi
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CASE (continued)

2286-6

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
3.21 Local buckling 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
411 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
421 Allowable Longitudinal and Bending Stresses Yes
422 Unstiffened Cone-Cylinder Junctions Yes
423 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«{Cénes Under No
Combined Loads
5.1 Combination of Uniform Axial Compression & Hoop Compression No
5.2 Combination of Axial Compression Due to Bending Moment, M, and: Hoop Compression No
53 Combination of Hoop Compression and Shear No
5.4 Combination of Uniform Axial Compression, Axial Compressign,Due to Bending Moment, M, No
and Shear in the Presence of Hoop Compression
5.5 Combination of Uniform Axial Compression, Axial Comipréssion 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 Confipression — Bending No
6.3 Shear No
6.4 Local Stiffener Geometry Requireménts No
7 Tolerances for Cylindrical & Conical Shells Yes, in part
7.1 Shells Subjected to Internal Pressure Yes, in part
7.2 Shells Subjected to Uniform, A%ial Compression and Axial Compression Due to Bending No
Moment
7.3 If Tolerances are ExCeedéd, Allowable Buckling Stress Adjustment No
7.4 Measurements fof, Deviation Yes, in part
7.5 Shells Subjectéd to Shear Yes
8 Allowable.Compressive Stresses for Spherical Shells and Formed Heads, with Pressure on Yes, in part
ConvéxSide
8.1.1 Spherical Shells with Equal Biaxial Stresses Yes
8.1.2 Sphérical 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
h/3 h/3
h @ ' N ' _
/ _
Tyt X
-
Head (effective/ D Y D N
as bulkhead) © i, L ©
L—T
L
-
_____________ s
0.5L4
Al
Large ring o B2 j L L
(effective as LS¢ —
bulkhead) 1t L2 L=Ly
T
05Ly | g

Head (effective

as bulkhead) - Lp3
_\ 0.5L33 1 A

(a) Ring Stifféned

(b) Unstiffened

= axial (longitudinal) compressive membrane

stress resulting/rom pressure load, @,, on
end of cylinder, ksi

= allowablésstress in tension, from applicable

table in Subpart 1 of Section II, Part D, ksi

= shear stress from applied loads, ksi
= allowable shear stress of a cylinder sub-

jected only to shear stress, ksi

=~ elastic shear buckling stress of a cylinder

subjected only to shear stress, ksi

= allowable shear stress of a cylinder sub-

jected to shear stress in the presence of hoop
compression, ksi

= fa+f,ksi

= allowable compressive membrane stress of a

cylinder due to axial compression load with
Ac £ 0.15, ksi

4 (2286-6)

Fy. = elastic axial compressive membrane failure
(local buckling) stress of a cylinder in the ab-
sence of other loads, ksi

Fyna = allowable axial compressive membrane

stress of a cylinder in the presence of hoop
compression for A, < 0.15, ksi.

F, = yield strength of material at design metal
temperature from applicable table in Sub-
part 1 of Section II, Part D, ksi. For values
of F,, not provided in Section II, Part D, use
UG-28(c)(2), Steps (3)(a) and (3)(b).

FS = stress reduction factor or design factor

I; = moment of inertia of ring stiffener about its
centroidal axis, in.*

I;" = moment of inertia of ring stiffener plus effec-
tive length of shell about centroidal axis of
combined section, in.*
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CASE (continued)
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Figure 1.4.2

Sections Through Rings
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R
R —> <—Zs
—_— |
ZS
(a) Large Ring That (b) Small Ring
Acts as a Bulkhead
Figure 1.4.3
Geometry of Conical Sections
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Figu

reld4.4d

Stiffener Geometry for Eqs. 6.4(a)(6-6) and 6.4(b)(6-7)

h h
4—1>‘ 2 5
Shell — \ shell — Y Shell— \
1 \ 2hq
hy T
f B 2
tq ty — ty ‘
J <t > |1
(a) Bar (b) Angle (c) Tee
3 L, L 1,
Ioe L4 a2 Let Let L, L... = design length of unstiffened vessel section
S S S48
Ag+ Lt 12 between lines of support or the total length

moment of inertia of full cross-section,

I=nR3, in*
effective length factor for column buckling;
refer to 3.2 for further definition

length of cylinder between bulkheads or
large rings designed to act as bulkheads, in.
axial length of cone or conical section, int
(see Figure 1.4.3)

effective length of shell, in. (see Figure 1.4.2)
one-half of the sum of the distances;-Lg} from
the centerline of a large ring to th€ next large
ring or head line of support on-either side of
the large ring, in. (see Figure,1.4.1)
one-half of the sum of the distances from the
center line of a stiffening ring to the next line
of support on either\side of the ring, mea-
sured parallel to.the axis of the cylinder, in.
A line of support is described in the defini-
tion for L.(Se€ Figure 1.4.1), in.

overall length of vessel as shown in Figure
1.4.1, in.

lateyally unbraced (laterally unsupported)
length of a cylindrical member that is subject
to column buckling, in. This applies to sup-
ports for pressure vessels or pedestal type
vessels. Stiffening rings are not points of
support unless they are externally sup-
ported. (Refer also to additional explanation
at the end of this nomenclature section.)

6 (2286-6)

of tube beétween tube sheets, in. A line of sup-
port is:

(@)a circumferential line on a head (ex-
cluding conical heads) at one-third the depth
of the head from the head tangent line as
shown on Figure 1.4.1

(b) a stiffening ring that meets the re-
quirements of eq. 6.1(a)(6-1)

(c) a tubesheet
applied bending moment across the vessel
cross-section, in.-Kips

Ls/[Rot
L/\Rot

applied external pressure, ksi

allowable external pressure in the absence
of other loads, ksi

applied axial compression load, kips

axial compression load on end of cylinder re-
sulting from applied external pressure, kips
radius to centerline of shell, in.

radius of gyration of cylinder, in.

1/2
2 2
r= Dy + D)

4

radius to centroid of combined ring stiffener
and effective length of shell, in.

R.=R+Z,

radius to outside of shell, in.
elastic section modulus of full shell cross-
section, in.3
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_ T[(Dgr - Di4)
32D,

t = thickness of shell, less corrosion allowance,
in.
t. = thickness of cone, less corrosion allowance,
in.
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.

— ASZS
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, [FeFS

A=
¢ nr 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, consideration 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 specifically 5.1.2.

For load combinations ificluding external pressure, the
load on the end of a cylinder due to external pressure
does not contribute<to instability of the pressure vessel
as a free standingzcolumn (column buckling). The axial
compressive stréss due to external pressure load does,
however, lower the effective yield stress of the pressure
shell [see éq. 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
are not part of the pressure shell.

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

CASE (continued)
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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,,, Fp., and F,. are defined in
the Nomenclature (1.4).

A:& A:@ A:i

E E E

Step 2.Using the value of A calculated in, Step 1, enter
the applicable material chart in Subpart.3,of Section II,
Part D for the material under consideration. Move verti-
cally to an intersection with the matetial temperature line
for the design temperature. Use“interpolation for inter-
mediate temperature values.

Step 3.From the intersectign obtained in Step 2, move
horizontally to the right to@btain the value of B. E, is giv-
en by the following equation:

2B
E =22
=4

When valtes of A fall to the left of the applicable mate-
rial/temperature line in Step 2, E = E.

Step-4. Calculate the allowable stresses from the follow-
ing’equations:

- Ee B
FS E

_Fre Bt
FS E

_ Fe Bt

Fpg=Fqg Fpa = FS E

xa va

2.2 STRESS REDUCTION FACTORS

Allowable stresses in this Case for design and test con-
ditions are determined by applying a stress reduction fac-
tor, FS, to predicted buckling stresses calculated in this
Case. The required values of FS are 2.0 when the buckling
stress is elastic and 1.67 when the buckling stress equals
yield stress at design temperature. A linear variation shall
be used between these limits. The equations for FS are
given below.

FS =20 if Fg<055F,
FS = 2.407 - 0.741F/F, if 055F, <Fj <F,
FS = 1.667 if Fe>F,

F;. is the predicted buckling stress, which is deter-
mined by letting FS = 1 in the allowable stress equations.
For combinations of earthquake loading or wind loading
with other load cases listed in UG-22, the allowable
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 for% > 1,247

338

-8
389+%

for % < 1,247

(b) Unstiffened and ring stiffened cylinders and cones
under external pressure: = 0.8

(c) Spherical, torispherical, and ellipsoidal heads under
external pressure: = 0.124

2.4 STRESS COMPONENTS FOR STABILITY
ANALYSIS AND DESIGN

Stress components that control the buckling of a cylind-
rical 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
subjected 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-
isting) stress values shall be used.

In no case shall the allowable primary membrane com-
pressive stresses exceed the maximum allowable_tensile
stress listed in Section II, Part D.

3.1 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.

t

Pa = ZFha
DO
F, F

B =Y for-he > 2439 .

ha 7S Fy (3-1a)
0.7F 04
Fro = —2| The | for os52<fhe <2439 (3-1b)
FS | F, F,

Fpg = Fhe for Fhe <0.552 (3-1c)

FS Fy

where

ASME BPVC.CC.BPV-2023

t
Fpe = 1.6GRE— (3-2)
DO
. D094
Gy = 0.55— for M, > 2(—0) (3-2a)
D, t
D094
Gy = 1.12M; 1098 for 13 < M, < 2(?0) (3-Zb)
0.92
G =——— for 1.5<M,<13 -2
h = M.~ 0579 x (3-20)
Cy=1.0 for M,<15 (3-2d)

3.2 UNIFORM AXIAL COMPRESSION

Allowable longitudinabstress for a cylindrical shell un-
der uniform axial compression is given by F,, for values
of A, < 0.15 and hy,F ., for values of A, > 0.15.

o _ KLy [FgFS
o= —4 [xa2
ar \ E

where® L, 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
énd 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 eqgs. (3-3a) through (3-3c) and
(3-4).

F
Feq = F—? for % <135 (3-3a)

466F D

=—— Y for 135< =2 <600
Xa -
[331 + %)Fs t (3-3b)
0.5F
Fyg = Fy for % > 600 (3-3¢)
or
F

an = % (3'4)

8 (2286-6)
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where

(3-5)

409c

=—75" exceed 0.9 for
389 + T"

not to % < 1247

Cy = 0.25¢ for % > 1247

c=264 for M,< 15

al

=10 for M, >15

L

" Gl @

3.2.2 Column Buckling (1. >0.15and KL, /r < 200).

Fog = Fegl1 - 0.74(A, — 0.15)1%3 (3-7a)
for 0.15 <A, < 1.2
0.88F,
va= o for A 212 (3-7b)

(4

3.3 AXIAL COMPRESSION DUE TO-BENDING
MOMENT

Allowable longitudinal stress-for-a cylinder subjected to
a bending moment acting across the full circular cross-
section is given by F,,.

Fpq = Fyalsee 3.2.1) for% > 135 (3-8a)
466F, D
Fpo=2—2 _ for 100 <2 <135 )
FS(331 + %) t (3-8b)
1.081F,
Foa = — < Y for % <100 and y=0.11 (3-8¢)
1.4 - 2.9y)F,
g = L2 2Ny = nky for 2 < 100andy <041 (3:80)
where

CASE (continued)
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Y= Yo (3-86)

3.4 SHEAR

Allowable in-plane shear stress for a cylindrical shell is
given by F .

WVFve
Eg=—"F—+ 3-9
o= o (3-9)
where
t
Fye = a,C, E— (3-10)
DO
C, = 4454 for My < 1.5 (3-11a)
1/2
C, = (gju +0.0239M2) 2 for 15 < M, <26 (3-11b)
MX
1.492 D
5'S iz for 26 <M, < 4.34770 (3-11¢)
X
t 1/2 D
C, = 0.716(—] for M, > 4.347-2 (3-11d)
D, t
DO
a,=08 forT <500 (3-11e)
DO DD
@, = 1.389 — 0.218log T forT > 500 (3-11f)
=1.0 f Fre <0.48
n, =1 01"ny = U (3-11g)
F,
n,=043-2 + 01 for 048 B g7 (3-11h)
ve 'y
F,
n, = 0.6—L for Be 517 (3-11i)
ve Fy

4 ALLOWABLE COMPRESSIVE STRESSES FOR
CONES

Unstiffened conical transitions or cone sections be-
tween rings of stiffened cones with an angle a < 60 deg
shall be designed for local buckling as an equivalent cylin-
der according to the following procedure. See Figure 1.4.3
for cone geometry.

9 (2286-6)
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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-sections along the
length of the cone.

4.1.2 Intermediate Stiffening Rings. If required, cir-
cumferential stiffening rings within cone transitions shall
be sized using eq. 6.1(a)(6-1).

4.1.3 Cone-Cylinder Junction Rings. A junction ring
is not required for buckling due to external pressure if f,
< Fp, where Fy, is determined from eqs. 3.1(3-1a)
through 3.1(3-1c) with Fj, computed using Cj equal to
0.55 (cosa) (/D) 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.

__PD
2t cosa

T

If t; cos & is less than t, then substitute t for t. to deter-
mine €, and f},.

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-
lowing equation:

2
I.> D—{tLthe + %} @1
16E cos“a

where

D = cylinder outside diameter at junction
Fy. = elastic hoop buckling stress for{ cylinder [see eq.
3.1(3-2)]
Fhec = Fp. for cone section treated as an equivalent
cylinder
L; = distance to first stifféhing ring in cylinder section
or line of support
L. = distance to first stiffening ring in cone section
along cone axis as shown in Figure 1.4.3
t = cylinderc¢hickness
t. = cone,thickness

4.2 UNIFORM AXIAL COMPRESSION AND BENDING

4.2:1 * Allowable Longitudinal and Bending Stresses.
Assume an equivalent cylinder with diameter D, equal to
Dy/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 Fj,, 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.

ASME BPVC.CC.BPV-2023

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
localized bending stress at an unstiffened cone-cylinder
junction may be estimated by the following equation.

. 0.6t /D(t+ )
fp=—— 2

e

(i + fb) tana (4-2)

where

D = outside diameter of cylinder at junction to cone

f» = longitudinal stress in cylinder section at the cone-
cylinder junction resulting-from bending moment

fx = uniform longitudinal stréss in cylinder section at
the cone-cylinder junction resulting from pressure
and/or applied axial loads, see Nomenclature, 1.4

t = thickness of cylinder

t. = thickness of-cone

t. = t. to find Stress in cone section

te = t tofind stress in cylinder section

a = cone-angle as defined in Figure 1.4.3

Q

Forstrength requirements, the total stress
g+ 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:

f = 045D/t (f, + f,) tana (4-3)

For hoop tension, f,; 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

Fpq where Fj, is computed from eqs. 3.1(3-1a) through
3.1(3-1c) with

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:

A2 ;B(fx +fp)tana (4-4)
y
2
I 2 %(fx +fy)tana (4-5)

where

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:

b, = 0.55(~/Dt + /Dt /cos ) (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 t, 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/cos a] and a diameter D, equal to
D/cos a, where D is the outside diameter of the cone at
the cross-section under considerdtion. This length and

diameter shall be substituted inte_the equations given in
3.4 to determine F, .

4.3.2 Intermediate Stiffening Rings. If required, cir-
cumferential stiffening rings within cone transition shall
be sized using eq. 6:4()(6-6) where L, is the average dis-
tance to adjacent rings along the cone axis.

4.4 LOCAL.STIFFENER GEOMETRY
REQUIREMENTS

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.

CASE (continued)
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5 ALLOWABLE STRESS EQUATIONS FOR
UNSTIFFENED AND RING-STIFFENED
CYLINDERS AND CONES UNDER COMBINED
LOADS

The following rules do not apply to cylinders and cones
under load combinations that include external pressure
for values of A, > 1.2. For A, 2> 1.2, this Case is (nqt
applicable.

For load combinations that include uniform axtal com-
pression, the longitudinal stress to use in the-ihteraction

equations is f, for local buckling equatioiis (A, < 0.15)

and f, for column buckling equations, (A, > 0.15). The

stress component, f;, which results'from pressure on
the ends of the cylinder, does nof contribute to column
buckling.

5.1 FOR COMBINATION-OF UNIFORM AXIAL
COMPRESSION"AND HOOP COMPRESSION

5.1.1 For A, <015 the allowable stress in the longi-
tudinal directjomwis given by F,j, and the allowable stress
in the circumférential direction is given by Fj -

fx < Fyha
-0.5
1 G ., 1 (5-1)
ha= | 72~
e anz C2Fxatha C22Fha2
where
¢ - (Fxal'S + FpgF'S) 1.0 (5-12)
F)’
and
£
G ==X 5-1b
5, (5-1b)
Q Q.U PDo
=f +f,=—+— and =

Equation (5-1) should not be used (does not apply) if
either f} is not present (or not being considered), or
fy=10.Fy, FS is given by the smaller of eqs.
3.2.1(3-3a) through 3.2.1(3-3c) or eq. 3.2.1(3-4), and
Fnq FS is given by eqs. 3.1(3-1a) through 3.1(3-1c). To
determine F,, and F},, the values of FS are obtained from
2.2.

Fyha

F = -
hxa G (5-2)

The values of FS are to be determined independently
for the axial and hoop directions.

11 (2286-6)
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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.)

f
a < Faha where  Fgpq = Fcha(1 - F_q (5-3)
y

The load on the end of a cylinder due to external pres-
sure does not contribute to column buckling and there-
fore F,p, is compared with f, rather than f,. The stress
due 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.,, is obtained
from eqs. 3.2.2(3-7a) and 3.2.2(3-7b) by substituting

Fyha, determined from eq. 5.1.1(5-1) for F,,. The result-
ing equations are:

Fopg = Fxpg for A, <0.15 (5-3a)

Fohg = Fenall = 0.74(A - 0.15)]%3 for0.15 < 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-
en by Fj, 4, and the allowable stress in the circumferen-
tial direction is given by Fjp4.

Fp < Fppq

(5-4)
Fpha = (3C4Fpq

where C3 and C, are given by the following-equiations and
Fy, is given by eqgs. 3.3(3-8a) through 3.3(3-8e).

Jb Fr
Cy =24 (5-4a)
fh Fpq
632(642 + 0.664) +G®-1=0 (5-5)
Mc PD, Fog - FS

fb:T and fh:7 andn:5—4F—y
Solve for. (3 from eq. (5-5) by iteration. Fj, is given by
eq. 3.1(3*1a).
n

Fppa = tha? (5-6)
b

5.3 FOR COMBINATION OF HOOP COMPRESSION
AND SHEAR

The allowable shear stress is given by F,,, and the al-
lowable circumferential stress is given by Fp,,.

ASME BPVC.CC.BPV-2023

5 1/2
2 2
Fpa=|| T | +g2| - fw (5-7)
2C5Fpq 2C5Fpq
where
C5 = &
I
fv = Vsing/nRt

F,, is given by eq. 3.4(3-9) and F,, is given by eq.
3.1(3-1a).

E
Fhva — Tvha (5-8)
Gs

5.4 FOR COMBINATION'\OF UNIFORM AXIAL
COMPRESSION, AXIAL COMPRESSION DUE TO
BENDING MOMENT, M, AND SHEAR, IN THE
PRESENCE OF-HOOP COMPRESSION (f,, = 0)

f 2
Let Ks—l—[—"] (5-9)
Fa
541 For A, <0.15
1.7
[fa] 1 (5-10)
KsFyna KsFpha

Fynq 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 <A.< 1.2
A
Jo 8 A _qg (5-11)
KsFaha 9 KsFpha
for Ja >0.2 (5-12)
KsFaha
A
Ja + i <1.0 for Ja <02
2KFahg  KsFpha KsFaha
where
A= Cm
1- foFS (5-12a)
Fe
2
o = 71'752 (5-12b)
(KLy/r)
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See 5.1 for Fypq- Fpna i 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 F.=F,; FS [see eqgs.
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
to joint translation (side sway),

Cpm = 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,

Cm = 0.6 — 0.4(My /My)

where My /My 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 /M5 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,

Cp = 0.85

(2) for members whose ends are unresttained
against rotation in the plane of bending, for-exam-
ple, an unbraced skirt supported vessegl,

Cm = 1.0

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)

5.5.1 For A,<0,15
1.7
[L] R/ S (5-13)
KFyq KsFpq

F,q is’given by the smaller of eqs. 3.2.1(3-3a) through
3.2.1(3y3c) or eq. 3.2.1(3-4), Fp, is given by eqs.
3.3(3-8a) through 3.3(3-8¢) and K is given by eq.
5:4(5-9).

5.5.2 For0.15 <A.< 1.2

A
i+§isl.0 for Ja >0.2

(5-14)
KsFeq 9 KsFpq KsFeq

CASE (continued)

2286-6

fo_, 4%
ZKSFEICI

<1.0 for Ja
KsFpq KsFeq

<02 (5-15)

F.q is given by eqgs. 3.2.2(3-7a) through 3.2.2(3-7b),
Fp4 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.

6 SIZING OF RINGS (GENERAL INSTABILITY)
6.1 EXTERNAL PRESSURE
(a) Small rings

rs 15 Fhe LeR 4t

ST Em? —) (6-1)

where
F,, = stress determine&’from eq. 3.1(3-2) with My = M;

n2 = 2D03/2
3Lt/ 2

2forn’ <4
10 for n? > 100

n

]

1

(b) Large rings that act as bulkheads

E>1Ip (6-2)
FreplpRc2t
Ip = ~heF"Fic © (6-2a)
2E
where
Fner = average value of the hoop buckling stresses, Fy,,,

over length L » where Fj,, is determined from eq.
3.1(3-2), ksi

the value of I, which makes a large stiffener act
as a bulkhead. The effective length of shell is

Le = 1'1\/D_0t(A1/A2)

I'r

A1 = cross-sectional area of small ring plus shell
area equal to L t, in.2
A, = cross-sectional area of large ring plus shell

area equal to L t, in.?

R. = radius to centroid of combined large ring and ef-
fective width of shell, in.

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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Ag> % ~ 0063 |L¢t and Ag > 0.06Lgt (6-3)
VAR
5.33Lgt3
also > i8 (6-4)
M

6.3 SHEAR

I > 0184 ¢,M 831 (6-5)
where

C, = 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
Figure 1.4.4 for stiffener geometry and definition of
terms.

(a) Flat bar stiffener, flange of a tee stiffener, and out-
standing leg of an angle stiffener

1/2
ﬂ < 0.375[E]
F,

t y

(6-6)

where h; is the full width of a flat bar stiffener or out-
standing leg of an angle stiffener and one-half of the full
width of the flange of a tee stiffener and ¢; is the thicknéss
of the bar, leg of angle, or flange of tee.

(b) Web of tee stiffener or leg of angle stiffener attached
to shell

1/2
hy < 1.0[£] (6-7)

t F, %

where h; is the full depth of a tee\section or full width of
an angle leg and ¢; is the thickness of the web or angle leg.

7 TOLERANCES FOR CYLINDRICAL AND
CONICAL SHELLS

7.1 SHELLS, SUBJECTED TO EXTERNAL PRESSURE

Cylindrical*and conical shells shall meet the tolerances
as specitied’herein. These tolerance requirements replace
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.

ASME BPVC.CC.BPV-2023

e = 0.0165t(M, + 3.25)106? (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 AXIAL
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, e, measured
along a meridian over a gauge length L, shall-not exceed
the maximum permissible deviation e, given.below.

e, = 0.002R
L, = 4./Rt but not greater than L\for’cylinders

4./Rt/cos a but not greatépthan L./cos a for cones
25t across circumferential welds

Also L, is not greater(than 95% of the meridional dis-
tance between circumferential welds.

7.3 IF TOLERANCES ARE EXCEEDED, ALLOWABLE
BUCKLING STRESS ADJUSTMENT

The maximum deviation, e, can exceed e, if the maxi-
mumaxial stress is less than F,, for shells designed for
axialycompression only or less than F,, for shells de-
sigined 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,
(reduced), S determined as shown by eq. (7-3a) using the
values for Fy, and FS,, from eqgs. 3.2.1(3-3a) through
3.2.1(3-3c) and eq. 3.2.1(3-4).

(7-2)

ex

i = {0.944 - 0.28610g[£0.0005HE%
where e is the new maximum deviation. The quantity

0.28610g(£0.0005]
€x
is an absolute number (i.e., the log of a very small number
is negative). See example for e = 2ey below.

For example, when e = 2ey, the reduction in allowable
buckling stress can be calculated by the following
formula:

Flp = 0.086E% (7-3)

an*FSxa — F)ée

FSea (7-3a)

Then  Fyg(reduced) =

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. = 2Rsin (m/2n) (7-4)

d
n= c[%] and 2<n< 1.4-1(R/t)0'5 (7-5)

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.

7.5 SHELLS SUBJECTED TO SHEAR

Cylindrical and conical shells shall meet the tolerances
specified in UG-80(a).

c
d

8 ALLOWABLE COMPRESSIVE STRESSES FOR
SPHERICAL SHELLS AND FORMED HEADS,
WITH PRESSURE ON CONVEX SIDE

8.1 SPHERICAL SHELLS

8.1.1 With Equal Biaxial Stresses. The allowable
compressive stress for a spherical shell under uniform ex-
ternal pressure is given by Fj, and the allowable éxternal
pressure is given by P,.

F,
Fro = -2 forthe > 675

(8-1a)
FS F,
1.31F
Foo=— Y Ao 1.6<lhe (625
ha F F (8-1b)
FS[l.lS + —y) y
Fhe
0.18F,5 0.45F, F,

Fpg= € " ") for 0.55<-he <16 .
‘ha S Fy (8-1¢)
F

Fy, = ~he for Lhe <55 i
S F, (8-1d)
Fhe = 0.075E-— (8-2)
RO
t
P, = 2F,,— )
a haR (8-3)

o
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where R, is the radius to the outside of the spherical shell
and Fp, 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 resulting from applied loads, are given by the following
equations.

0.6
Fi,= £ 8-4
la 1 0.4k ha (8-4)
Fpq = kF1q (8-5)

where k = 0y/01 and Fj,, is given'by eqgs. 8.1.1(8-1a)
through 8.1.1(8-1d). F1, is the allowable stress in the di-
rection of o; and F,, is the allowable stress in the direc-
tion of 0,. 01 is the larger of the compression stresses.

8.1.3 With Unequal Biaxial Stresses — One Stress Is
Compressive and the Other Is Tensile. The allowable
compressive stressifor a spherical shell subjected to un-
equal biaxial strésses o; and 0, where o is a compres-
sion stress.and o, is a tensile stress, is given by F .

F,, fs/the value of F,, determined from eqs.
8.1.1(8%1a) through 8.1.1(8-1d) With F,. given by eq.
(8-6).

t
Fhe = (Co + Cp)ER_ (8-6)

0o

102.2 R,
°T 105+ Ryyr ¢ < 6% (8-62)

(0}
RO
Co=0.125 for—2 > 622 (8-6b)
c__ 106 R,
P L P TR (8-6¢)
P

8.1.4 Shear. When shear is present, the principal
stresses shall be calculated and used for o; and o,.

8.2 TOROIDAL AND ELLIPSOIDAL HEADS

The allowable compressive stresses for formed heads is
determined by the equations given for spherical shells
where R, is defined below.

h, = outside height of the ellipsoidal head measured
from the tangent line (head-bend line), in.

K, = factor depending on the ellipsoidal head propor-
tions D, /2h, (see Table 3)

R, = for torispherical heads, the outside radius of the
crown portion of the head, in.

= for ellipsoidal heads, the equivalent outside spheri-

cal radius taken as K,D,, in.

15 (2286-6)


https://asmenormdoc.com/api2/?name=ASME BPVC.CC.NC.XI (ASME Boiler & Pressure Vessel Code, Section XI, Code Cases  Nuclear Components) 2023.pdf

CASE (continued)

2286-6

ASME BPVC.CC.BPV-2023

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

D,/2h, 2.0 18 1.6 14 1.2 1.0

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
UG-81. Additionally, the maximum local deviation from R/t 2
true circular form, e, for spherical shells and any spherical Ford>04+Rt and y,< (ﬁ z 0-22)
portion of a formed head designed for external pressure A 05de 92
shall not exceed the shell thickness. Measurements to de- < (©-2)
termine e shall be made with a gage or template with the R 2
chord length L, given by the following equation: For d > 0.4+Rt and-y, > (F/i + 0_22)
Lo =3.72JRt (8-7) Ap = 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
in accordance with the following rules. Openings in shells
that exceed these limitations require a special design that
considers 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.

9.1

Reinforcement for nozzle openings in vessels designed
for external pressure alone shall'be in accordance with
the requirements of UG-37(d)(1) as applicable. The re-
quired thickness shall be\determined in accordance with
3.1 or 4.1.

Openings that exeeed dimensional limits given in
UG-36(b)(1) shall meet the requirements of Appendix
1-7.

9.2

For\cylinders designed for axial compression (which in-
cludes axial load and/or bending moment) without exter-
nal pressure, the reinforcement of openings shall be in
accordance with the following:

Where y, = (%)

For d < 0.4+/Rt

and A, is thearead of reinforcement required, d is the in-
side diametef. 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 t,, 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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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 lll, 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 welding
filler metal meeting the chemical requirements of Table
1 and mechanical properties of Table 2 but otherwise
conforming to AWS A5.29 may be considered as an
F-No. 6 for performance qualifications only. Separate pro-
cedure qualifications are required.

This Case number shall be shown on the Manufa¢-
turer’s Data Report.

CASE

2297

Table 1

Chemical Requirements

Element

Composition, %

Carbon
Manganese
Phosphorus, max.
Sulfur, max.
Silicon
Chromium
Molybdenum
Vanadium
Nickel, max.
Columbium
Aluminum, max.
Copper, max.
Nitrogen
Cobalt, mak.

0.08-0.13
0:70-1.3
0.015
0.015
0.15-0.25
8.5-10.5
0.85-1.20
0.18-0.30
0.40
0.02-0.040
0.01

0.40
0.03-0.055
0.6

Table 2

Mechanical Property Requirements (ALl
Weld Metal Tension Test)

Tensile strength, min., ksi
Elongation in 2 in., min. %

90
17

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

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
J 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 liguid-
quenched and tempered forging material as described
in the inquiry may be used for pressure vessels.fabricated
by forging in construction under Section VIIL-Division 1,
provided the following additional requirements are met:

(a) The rules in Section VIII, Division 1;"Subsection B,
that apply are those given in Part UE.

(b) The maximum allowable stress values for the mate-
rials shall be those given in Table-1. The stress values ap-
ply to quenched and temperéd 'material only, as per the
specification.

(c) This material shall'ot be used for external pressure
design.

(d) This Case number shall be referenced in the docu-
mentation of theymaterial and recorded on the Manufac-
turer’s Data(Report.

Table l
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-Y%sMo E, Class 55 55 85 24.3
1Cr-YsMo F, Class 55 55 85 24.3

r-/sMo , Class .
1Cr-YsM F, Class 65 65 105 30.0
LCr-"/,Mo , Class X
YoCr-,M G, Class\55 55 85 24.3
2Lr="/,MO0 ) ass .
AREYAY| G, Class.65 65 105 30.0
LCr-"/,Mo , Class X
YCr-Y,M H, Class 55 55 85 24.3
Y,Cr-Y,Mo H, Class 65 65 105 30.0
1Cr-Y;Mo J, Class 55 55 85 24.3

GENERAL NOTE: The revised criterion of 3.5 on tensile strength was used in establishing these values.

The Committee’s function is to establish rules of safety, relating only to pressure integrity, governing the construction of boilers, pressure vessels, transport
tanks and nuclear components, and inservice inspection for pressure integrity of nuclear components and transport tanks, and to interpret these rules when
questions arise regarding their intent. This Code does not address other safety issues relating to the construction of boilers, pressure vessels, transport tanks
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 (2300)
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CASE

2304-2

Approval Date: May 12, 2004

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

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: It 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 notes)
used for PG-27.2.2 shall be as follows:

<1150°F (620°C) y =04
1200°F (650°C) y=05
21250°F (675°C) y =07

(c) The maximum allowable stress values for the mate-
rial shall be those given in Tables 4 (U.SxCustomary Units)
and 4M (SI Metric Units). The maximum design tempera-
ture shall be 1,650°F (900°C),.For-welded pipe and tube
products, a joint efficiency fdactor of 0.85 shall be used.

(d) Separate welding procedures and performance qua-
lifications shall be condticted for the material in accor-
dance with Section JX

(e) Heat treatment after forming or fabrication is
neither required-nor prohibited.

(f) For external pressure values, use Fig. NFN-9 of Sec-
tion II, Part-D.

(9)/This Case number shall be shown on the material
certification, on the material, and on the Manufacturer’s
Data Report.

Table 1
Chemical Requirements

Element Compositien Limits, %
Nickel 32.0-37:0
Chromium 25/0-29.0
Iron [Note (1)] Balance
Manganese, max. 1.5
Carbon 0.06-0.10
Silicon, max. 1.0
Sulfur, max. 0.015
Aluminum 0.15-0.60
Titanium 0.15-0.60
Copper, max. 0.75
NOTE:

(1) This elemént shall be determined arithmetically by difference.

Table 2
Mechanical Property Requirements (Room
Temperature)

Tensile strength min. (ksi) 70
Yield strength 0.2% offset min. (ksi) 25
Elongation in 2 in. gage or 4D min. (%) 35

Table 3

Product Specifications

Fittings SA-403
Forgings SA-182
Plate, sheet, and strip SA-240
Rod and bar SA-479
Seamless and welded pipe SA-312
Seamless tubing SA-213
Welded tubing SA-249

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 4
Maximum Allowable Stress Values, U.S.
Customary Units [Note (1)]

Table 4M
Maximum Allowable Stress Values, Sl
Metric Units [Note (1)]

For Metal Temperature

Not Exceeding, °F Allowable Stress Values, Max., ksi

For Metal Temperature

Not Exceeding, °C Allowable Stress Values, Max., MPa

-20-100 16.7, 16.7
200 14.6, 16.7 [Note (2)]
300 13.6, 16.7 [Note (2)]
400 12.3, 16.7 [Note (2)]
500 12.1, 16.4 [Note (2)]
600 11.7, 15.8 [Note (2)]
650 11.5, 15.5 [Note (2)]
700 11.3, 15.3 [Note (2)]
750 11.2, 15.1 [Note (2)]
800 11.1, 15.1 [Note (2)]
850 11.0, 14.9 [Note (2)]
900 10.9, 14.7 [Note (2)]
950 10.8, 14.6 [Note (2)]
1,000 10.7, 14.5 [Note (2)]
1,050 10.6, 13.7 [Note (2)]
1,100 10.5, 10.9 [Note (2)]
1,150 8.8, 88
1,200 71, 7.1
1,250 58, 58
1,300 47, 47
1,350 3.8, 38
1,400 3.1, 3.1
1,450 25, 25
1,500 2.0, 2.0
1,550 15, 15
1,600 12, 1.2
1,650 0.90, 0.90

NOTES:

(1) The revised criterion of 3.5 on tensile strength was!used in
establishing these values.

(2) Due to the relatively low yield strength of this material, these
higher stress values were established at températures where
the short-time tensile properties goverp-te_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 dimensionakchanges due to permanent
strain. These stress values‘are not recommended for the
flanges of gasketed joints ot other applications where slight
amounts of distortienican cause leakage or malfunction.

-30-40 115, 115
65 115, 101.2 [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 ()]
300 109, 81.1 [Note (2)]
325 108, 79.9 [Noté-{2)]
350 106, 78.8 (Note (2)]
375 105, _77%.9)Note (2)]
400 104,577.1 [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
625 589, 58.9
650 485, 485
675 401, 40.1
700 33.3, 333
725 27.8, 278
750 23.2, 232
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 strength was used in
establishing 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.
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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ASME BPVC.CC.BPV-2023

CASE

2305-1

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 vessels
constructed to Fig. UW-13.2(d) may be exempted from
the postweld NDE requirements of UG-93(d)(4)(=b) pro-
vided the following requirements are met:

(a) t, shall not be thicker than ¥ in.

(b) The flat plate pre-machined nominalthickness shall
not be thicker than 1Y% in.

(c) Materials for construction.dre limited to P-No. 1,
Groups 1 and 2, and P-No. 8, Groeup 1.

(d) 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,
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ASME BPVC.CC.BPV-2023

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 shall.not
exceed 1000°F.

(g) The User shall stipulate to the Manufactukef that

(1) the vessel is operated within an engiheered en-
closure providing secondary containment

(2) the enclosure shall be maintained at a negative
pressure during all modes of operation

(3) the enclosure shall be equipped with redyndant
leak detectors inside with both local and remote alarms

(4) the process shall be shut downyif'a’detector is
actuated

(h) The User shall stipulate to theManufacturer that a
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 ta:the Manufacturer that the en-
closure shall be designed’to contain the contents from a
leak. The results of,the analysis shall be documented
and signed by the\individual identified to be in charge
of the operatiofirof the vessel.

(i) The User’ shall stipulate to the Manufacturer that
documefitation of the hazard analysis shall be made avail-
able t9-the regulatory and enforcement authorities having
jurisdiction at the site where the vessel will be installed.
The’'User of this Case is cautioned that prior jurisdictional
dcceptance may be required.

(j) Pressure testing in accordance with UG-99(c) is
required.

(k) Provisions of this Case apply only to nonreactor nu-
clear facilities.

() 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(2318)


https://asmenormdoc.com/api2/?name=ASME BPVC.CC.NC.XI (ASME Boiler & Pressure Vessel Code, Section XI, Code Cases  Nuclear Components) 2023.pdf

\
. Oo+
o
%Q
@ “
ro
ge}
o)
QQ
KQ
@96\}
Q\
RS
&
INTENTIONAL FT BLANK
>
\g
o
&
&~
O
X
&o
&
S\


https://asmenormdoc.com/api2/?name=ASME BPVC.CC.NC.XI (ASME Boiler & Pressure Vessel Code, Section XI, Code Cases  Nuclear Components) 2023.pdf

ASME BPVC.CC.BPV-2023

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 a_wall
thickness less than or equal to 0.150 in.

(b) The tubes are seal welded to the face of thecladding
using the GTAW process.

(c) The cladding is deposited using F-Ne: 4X filler metal
or deposited using F-No. 6 filler metal having a deposit
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 to
weld the tubes to the P-No(8' cladding is F-No. 4X or
F-No. 6 filler metal havingra deposit chemistry of A-No. 8.

(e) The vessel is notfor lethal [UW-2(a)] service
applications.

(f) This Case nimber 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,
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ASME BPVC.CC.BPV-2023

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 exam-
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) produeed.by a leak in
the pressure vessel being tested. The aultrasound sensors

shall be positioned so that the entire pressure vesselNis
monitored following the pressurization to detect leakage.
The detection of any leakage shall be cause for rejection.

(d) The automated ultrasound leak inspection shall be
monitored in accordance with a written-procedure that
includes the following:

(1) Calibrations of the airbornexultrasound leak de-
tection system shall be conducted)in accordance with
methods and criteria of ASTM E1002-11 test method A,
pressurization.

(2) A test shall be performed once each shift to verify
the operation of the entiré system. The test must confirm
the ultrasound arrays are working properly and confirm
the operability ofiany vessel routing sensors, conveyors,
and related devices. This test shall be performed using a
white noise to,simulate a leak. Date, time, and operator in-
itials confirming acceptance shall be recorded.

(3)The white noise calibration shall be validated at
least once per month by demonstrating the system's abil-
ity'to detect a leak through a 0.001 in. test orifice installed
in a vessel.

(4) The manufacturer shall certify that personnel
performing the calibration testing have been qualified
and certified in accordance with their employer's written
practices. The qualification records of certified personnel
shall be maintained by their employer.

(e) This Case number shall be shown on the Manufac-
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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ASME BPVC.CC.BPV-2023

CASE

2327-3

Approval Date: August 8, 2022

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

Case 2327-3
9Cr-1Mo-1W-Cb Material
Section |

Inquiry: May the following 9Cr-1Mo-1W-Cb steel pro-
ducts be used in Section I construction?

(a) seamless tubes, seamless pipes, fittings, forgings,
and plates, conforming to the specifications listed in
Table 1

(b) forged and bored pipes, with the chemical analysis
shown in Table 2, the minimum mechanical properties
shown in Table 3, and otherwise conforming to SA-369

Reply: It is the opinion of the Committee that the mate-
rials described in the Inquiry may be used in Section I
construction, provided the following additional require-
ments 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 1,365°F to 1,435°F (740°C
to 780°C).

(b) The maximum allowable stress values for the mate-
rial shall be those shown in Tables 4 and 4M.

(c) The maximum use temperature is 1,150°F _(621°C).

(d) Separate welding procedure qualifications shall be
conducted in accordance with Section IX. Eor purposes
of performance qualification, this material shall be con-
sidered P-No. 15E. Procedures and pérformance qualifica-
tions qualified under previous versions of this Case do not
require requalification.

(e) Postweld heat treatment for this material is manda-
tory, and the following rulés 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).

1 See PG-19 for applicable strain definitions.

(f) Material cold worked to strains greater than 10%'to
and including 20%,' and intended for use 1,000°F
(540°C), shall be stress relieved at 1,365-1}435°F
(740-780°C). Stress relief may be combined-with the
PWHT. Material cold worked to strains greater than
20%,! and intended for use above 1,000°F (540°C), shall
be reaustenitized and retempered, pef(a).

(g) Except as provided in (h), 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
accordance with (a) abové, or that portion of the compo-
nent heated above 1,470°F (800°C), including the Heat-
Affected Zone creatéd by the local heating, must be re-
placed, or mustbe removed, reaustenitized, and retem-
pered, and then replaced in the component.

(h) 1f the design stress values to be used are less than or
equalto-the allowable stress values provided in Table 1A
of Séction II, Part D for Grade 9 (SA-213 T9, SA-335 P9, or
egliivalent product specifications) at the design tempera-
ture, then the requirements of (g) may be waived, pro-
vided the portion of the component heated to a
temperature greater than 1,470°F (800°C) is reheat treat-
ed within the temperature range 1,350°F to 1,470°F
(730°C to 800°C).

(i) This Case number shall be shown in the marking
and documentation of the material and in the Manufac-
turer’s Data Report.

CAUTION: This material has demonstrated a susceptibility to
creep cavity formation and damage in the time-dependent re-
gime resulting in very low strain before rupture and high sensi-
tivity to multiaxial stresses (e.g., trending to notch weakening
behavior). The accumulation of creep damage is known to con-
tribute to a decreased life expectancy. Additional cautionary in-
formation is provided in Section I, PW-10.

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)

2327-3

ASME BPVC.CC.BPV-2023

Table 1
Specifications

Product

Specification

Seamless tubes
Seamless pipes

SA-213/SA-213M, Grade T911
SA-335/SA-335M, Grade P911

Fittings SA-234/SA-234M, Grade WP911
Forgings SA-182/SA-182M, Grade F911;
SA-336/SA-336M, Grade F911
Plates SA-1017/SA-1017M, Grade 911
Table 2
Chemical Requirements
Element Composition Limits, %

Carbon 0.09-0.13
Manganese 0.30-0.60
Phosphorous, max. 0.020
Sulfur, max. 0.010
Silicon 0.10-0.50
Chromium 8.5-9.5
Molybdenum 0.90-1.10
Tungsten 0.90-1.10
Nickel, max. 0.40
Vanadium 0.18-0.25
Columbium 0,060-~0.100
Nitrogen 0.040-0.090
Aluminum, max. 0.02
Boron 0.0003-0.006
Titanium, max. 0.01
Zirconium, max. 0.01

2 (2327-3)
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CASE (continued)

ASME BPVC.CC.BPV-2023 2327-3

Table 3
Mechanical Property Requirements

Elongation in 2 in.,

Tensile Strength, Yield Strength, (50 mm) min., %
Product Form ksi (MPa) ksi (MPa) [Note (1)] Hardness, max.
Forged and bored pipe 90 (620) 64 (440) 20 238 HB/250 HV (99.5 HRB)
Wall Thickness, in. (mm) Elongation in 2 in. (50 mm), min., %
16 (8.0) 20.0
2 (7.2) 19.0
. (6.4) 18.0
752 (5.6) 17.0
e (4.8) 16.0
32 (4.0) 15.0
Y (3.2) 14.0
Vs (2.4) 13.0

GENERAL NOTE: The above table gives the computed minimum elongation values for each %5, in. (0.8.faim) 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:

(U.S. Customary Units)
E = 32t+ 10.0

(SI Units)
E =1.25t+ 10.0

where
E = elongation in 2 in. (50 mm), %
t = actual thickness of specimen, in. (mm)

NOTE:
(1) For longitudinal strip tests of tubes and pipes, a deductionfrom the basic minimum elongation values of 1.00% for each %55 in. (0.8 mm)
decrease in wall thickness below % in. (8.0 mm) shallbe made. The table above gives the computed value.

3 (2327-3)
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CASE (continued)

2327-3 ASME BPVC.CC.BPV-2023

Table 4
Material Property Values
For Metal Temperature Maximum Allowable Yield Strength Values, Tensile Strength Values,
Not Exceeding, °F Stress Values, ksi ksi [Note (1)] ksi [Note (2)]

-20 to 100 25.7 64.0 90.0

200 25.7 60.2 90.0

300 25.1 57.5 87.7

400 241 55.6 84.5

500 23.6 54.5 82.5

600 23.2 53.9 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 14.4 [Note (3)] 41.1 56.9

1,100 10.6 [Note (3)] 37.9 51.4

1,150 7.3 [Note (3)] 34.5 45.8

1,200 31.0 40.3

NOTES:
(1) The tabulated values of yield strength are those the Committee believes are suitable for use in design calculations. At temperatures

2

(3)

above room temperature, the yield strength values correspond to the yield strength €ceénd curve adjusted to the minimum specified room
temperature yield strength. The yield strength values do not correspond exactly fo.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 I require.elévated temperature testing for yield strengths of production
material for use in Code components. It is not intended that results of suthtests, if performed, be compared with these tabulated yield
strength values for ASME Code acceptance/rejection purposes for materials. If some elevated temperature test results on production
material appear lower than the tabulated values by a large amotunt,(more than the typical variability of material and suggesting the
possibility of some error), further investigation by retest or othérrmeans should be considered.

The tabulated values of tensile strength tend toward an avetage or expected value that may be as much as 10% above the tensile
strength trend curve adjusted to the minimum specified reom temperature tensile strength. The tensile strength values do not corre-
spond exactly to “average,” as this term is applied to, astatistical treatment of a homogeneous set of data.

Neither the ASME Material Specifications nor the rulesof Section I require elevated temperature testing for tensile strengths of produc-
tion material for use in Code components. It is ot iritended that results of such tests, if performed, be compared with these tabulated
tensile strength values for ASME Code acceptanee/rejection purposes for materials. If some elevated temperature test results on pro-
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.

These stress values are obtained from, time-dependent properties.
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https://asmenormdoc.com/api2/?name=ASME BPVC.CC.NC.XI (ASME Boiler & Pressure Vessel Code, Section XI, Code Cases  Nuclear Components) 2023.pdf

CASE (continued)

ASME BPVC.CC.BPV-2023 2327-3

Table 4M
Material Property Values
For Metal Temperature Maximum Allowable Yield Strength Values, Tensile Strength Values,
Not Exceeding, °C Stress Values, MPa MPa [Note (1)] MPa [Note (2)]

-28 to 40 177 441 621

65 177 429 621

100 177 412 620

125 175 404 614

150 173 396 604

175 170 390 594

200 167 384 584

225 165 380 5%7

250 163 377 571

275 162 375 566

300 161 373 562

325 160 371 557

350 158 368 552

375 156 366 546

400 154 362 537

425 150 356 525

450 146 348 510

475 140 338 491

500 134 326 468

525 127 312 442

550 115 295 412

575 90.3 [Note (3)] 276 380

600 67.0 [Note (3)] 256 345

625 47.4 [Note (3)], [Note (4)] 235 310

650 213 276

NOTES:
(1) The tabulated values of yield strength are those the Committee believes are suitable for use in design calculations. At temperatures

2

(3)
4)

above room temperature, the yield strength values correspehd to the yield strength trend curve adjusted to the minimum specified room
temperature yield strength. The yield strength values de-fipt 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 I require elevated temperature
testing for yield strengths of production material\or use in Code components. It is not intended that results of such tests, if performed,
be compared with these tabulated yield strength values for ASME Code acceptance/rejection purposes for materials. If some elevated
temperature test results on production material appear lower than the tabulated values by a large amount (more than the typical varia-
bility of material and suggesting the possibility of some error), further investigation by retest or other means should be considered.
The tabulated values of tensile strefigth tend toward an average or expected value that may be as much as 10% above the tensile
strength trend curve adjusted to thejminimum specified room temperature tensile strength. The tensile strength values do not corre-
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.ofiSection I require elevated temperature testing for tensile strengths of production material for use in Code
components. It is not intefided that results of such tests, if performed, be compared with these tabulated tensile strength values for ASME
Code acceptance/rejection purposes for materials. If some elevated temperature test results on production material appear lower than
the tabulated valu€s/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.

These stress values are obtained from time-dependent properties.

The value at625°C is for interpolation only. The maximum permitted use temperature is 621°C.

5 (2327-3)
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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 ex-
ceed 250 psig.

(d) Maximum design metal temperature (MDMT) shall
not exceed 450°F.

(e) MDMT stamped on the nameplate'shall not be
colder than -20°F.

(f) Cyclic loading is not a controlliig design require-
ment (see UG-22).

(g) The heat exchanger is.not/in lethal service (see
Uw-2).

(h) The tubesheet shall be“supported such that at least
80% of the pressure load’ on the tubesheet is carried by
tubes, stays, or braces.

(i) The tubesheét shall be a casting that has an integral
flange and shellhub. The shell hub shall extend at least six
times the hub,thickness beyond the back of the tubesheet
and meet/the dimensional requirements of Figure 1. The
castirig.material shall be either P-No. 1 or 8, or per UNF-8.

(7). 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,
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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 shall
not exceed 30 in. and the overall vessel length shall not
exceed 96 in.

(h) The required thickness of the formed head-shall not
exceed %g in. The thickness of the head-sfraight flange
shall be at least that required for a seamless shell of the
same outside diameter.

(i) The required thickness of thé shell shall not exceed
7/16 in.

(j) Heads shall have a driving force fit before welding.

(k) The joint efficiency ®f-the head-to-shell joint shall
be determined from Tablé UW-12 for a Type 2 joint de-
pending on the degree of radiographic examination. The
limitations in Table UW-12 for the Type 2 joints do not
apply.

(1) The nraterials of construction shall be P-No. 1,
Group 1€or 2.

(mJ)If this Case is used for vessels in chlorine services
the fequirements of the Chlorine Institute Pamphlet 17*
shall apply.

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

1(2346-1)
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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 he
15 min.

(c) The joint designs shall be either a plate-fin on'a seal-
ing bar (lap) joint.

(d) The width of the brazed joint shall be &minimum of
2.5 times the thickness of the fin.

(e) Above 350°F, the stress in the brazed joint shall not
exceed one-half of the allowable, stress for the 3003 alloy
base material in the “0” temper."The stress in the brazed
joint is defined as the force_(due to pressure) supported
by the joint divided by the-area of the joint.

(f) The braze proceduré specification shall be qualified
in accordance with-UB-12 using the minimum holding
time that will be used in production.

(g) All other¢applicable Code requirements shall be
met.

(h) THis €ase number shall be shown on the Data
Repofit.

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 (2350)
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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-thelbrazed ves-
sel shall be processed through a complete brazing
temperature cycle. Each tension 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 Test Procedure..The tension test specimen shall
be tested to failurecinder tensile load and the tensile
strength measured.

1.1.4 Acceptance Criteria. The test shall be accept-
able if the fesulting tensile strength is not more than
5% below the minimum specified tensile strength of the
base metal in the annealed condition.

! There is no change to this reinstated Case.

1.2 STRENGTH TESTS

1.2.1 Purpose. A test panel shall be brazed and tested
to failure to verify that the strength of the braze\joint ex-
ceeds the strength of the base material.

1.2.2 Specimens. Representative components shall
be brazed together into a test panel. The test panel shall
accurately represent the materials,thicknesses, and plate
pattern of the production configuration in an arrange-
ment acceptable to the Authorized Inspector. A minimum
of one plate-fin layer shall e assembled, complete with
sealing bars and separation plates. The test panel need
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 production vessel. Provisions for adequately
filling and venting the test panel shall be provided.

1.2.3 <Test Procedure. The test panel is pressurized to
the point of failure in the presence of the Authorized
Inspector.

1.2.4 Acceptance Criteria. The test is considered ac-
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 configuration
of the workmanship coupon shall be sufficient to repre-
sent a cross section of the maximum width of each brazed
joint used on the production vessel. Each plate-fin
and sealing bar brazed joint design used in production
under these rules shall be examined and evaluated
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 ruptured
areas. Each cut edge face of the remaining center section
shall be polished, and each brazed area examined with at
least four-power magnification.

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)

2351-1

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.

2 BRAZING PROCEDURE QUALIFICATIONS

2.1 TENSION, WORKMANSHIP, AND STRENGTH
TESTS

The type and number of test specimens required to
qualify 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
acceptance criteria shall require preparation and testing
of a new test specimen.

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
in Table 1 of this Case, in lieu of the requirements of
QB-402.3.

2.3.2 The requirements for overlap length for lap
joints specified in QB-408.4 shall be applied.

ASME BPVC.CC.BPV-2023

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.

3.2 SIMULTANEOUS PROCEDURE AND
PERFORMANCE QUALIFICATION

Brazing operators who successfully prepare Procedure
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 Wnder the provisions of
this Case, shall also be qualifiedfor all other Brazing Pro-
cedure Specifications qualified under the provisions of
this Case.

3.4 MAINTENANCEOF QUALIFICATIONS

The maintenance of Brazing Operator Qualifications
shall be in accordance with QB-320.

4 DOCGUMENTATION

(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, Workmanship, and Strength Tests

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 nof-
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, ¥,100°F
(593°C) minimum.

(b) The material shall not exceed a Brinell Hardness
Number of 252 HB (HRC 25).

(c) The maximum allowable stress values for the mate-
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*'mate-
rials shall be in accordance with the rules specified in
Table 5.

(e) After either cold bending to strains in excess of 5%
or any hot bending of this material, the’full length of the
component shall be heat treated.ifi)accordance with the
requirements specified in (a)..(See’para. PG-19 of Section
[ for method for calculating stbain.)

(f) Post-weld heat treatient is mandatory under all
conditions.

(g) This Case number shall appear in the marking and
certification for the material and on the Manufacturer’s
Data Report.

Table 1
Chemical Requirements

Element Composition Limits, %
Carbon 0.10-0.17
Manganese 0.80-1.20
Phosphorus, max. 0.030
Sulfur, max. 0.025
Silicon 0.25-0.50
Chromium, max. 0.30
Molybdenum 0.25-0.50
Nickel 1.00-1.30
Columbium 0.015-0.045
Nitrogen, max. 0.020
Aluminum, max. 0.050
Copper 0.50-0.80
Vanadium, max. 0.02

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 4
Maximum Allowable Stress Values

Table 2
Mechanical Properties Requirements
Class 1 Class 2
Tensile strength, min., ksi 90 95.5
Yield strength, min., ksi 64 66.5
Elongation in 2 in., min., % [Note (1)] 15 15

NOTE:

(1) For longitudinal strip tests, a deduction from the basic values
of 1.00% for each 1/32 in. decrease in wall thickness below
%6 in. shall be made. The following table gives the computed
values.

Elongation in 2 in., Min.,

Wall Thickness, in. %

%he (0.312)

%52 (0.281)

Ya (0.250)

752 (0.219)

%6 (0.188)

%52 (0.156)

s (0.125)

Y2 (0.094)

Y16 (0.062)

0.062 to 0.035, excl.
0.035 to 0.022, excl.
0.022 to 0.015, incl.

15
14
13
12
11
10

9

8

7

6.6

5.9

5.6

GENERAL NOTE: The above table gives the com-
puted minimum 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:

E=32t+ 5.0

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

Maximum Allowable Stress

Table 3
Specification
SA-213 Tube
SA-335 Pipe

For Metal Temperature Not Values, ksi
Exceeding, °F Class 1 Class 2
-20 to 100 25.7 27.3
200 25.7 27.3
300 25.1 26.6
400 25.1 26.6
500 25.1 266
600 25.1 26.6
700 25.1 26.6
Table 5
Requirements for Post-Weld Heat Treatment
(PWHT)
Class PWHT Temperdture, °F Holding Time
1 1,100-1,200 Up to 2 in. thickness, 1 hr/in,,

15 min minimum. Over

2 in., add 15 min for each

additional inch of thickness.
2 0,000-1,150 1 hr/in,, % hr min.

CAUTION: Corrosion fatigue occurs by the combined actions of
cyclie'loading and a corrosive environment. In boilers, corro-
sion fatigue occurs frequently on the water side of economizer
tubes and headers, waterwall tubes and headers, risers, down-
corners and drums, with a preference toward regions with in-
creased 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 excursions of sufficient magni-
tude to fracture the protective oxide layer play a major role.
In terms of the waterside environment, high levels of dissolved
oxygen and pH excursions are known to be detrimental. Histori-
cally, the steels applied in these water-touched components
have had the minimum specified 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 ksi (325 to 550 MPa). As these
materials are supplanted by higher strength steels, some have
concern that the higher design stresses and thinner wall thick-
nesses will render components more vulnerable to failures by
corrosion 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 con-
trol of water chemistry and during layup by limiting dissolved
oxygen and pH excursions, and in operation by conservative
startup, shutdown, and turndown practices.

2 (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 I.

(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\is
neither required nor prohibited, but if performed shall
be in accordance with (a).

(f) The required thickness for external pressure shall
be determined from the chart in Fig. NFN<9 of Section
II, Part D.

(g) This Case number shall be showf¥ on the Manufac-
turer’s Data Report.

CAUTION: Austenitic alloys are‘\subject to stress corrosion
cracking, intergranular attack, pitting, and crevice corrosion
when used in boiler applications in aqueous environments. Fac-
tors that affect the susceptibility of these materials are applied
or residual stress, water chemistry and deposition of solids, and
material condition, Susceptibility to attack is enhanced when
the material is used’in a sensitized condition, or with residual
cold work. Conicentration 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.

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

2359-2

Approval Date: June 23, 2005

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

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: It 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 C
that shall apply are those given in Part UNF.forynickel
alloys.

(c) For external pressure design use Section II, Part D,
Fig. NFN-13 for temperatures not exceeding 1,200°F.
The external pressure charts do not aceount for reduction
of buckling strength due to creep ahder long-term loads.
The effect of creep on buckling shall be considered at tem-
peratures for which allowablestresses are shown in ita-
lics in Table 3.

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

(e) For welded pipe and tube products, a joint effi-
ciency factor of-0.85 shall be used.

(f) Separate“weld procedure and performance qualifi-
cations,<conducted in accordance with Section IX, shall
be required for this material.

(d) Heat treatment after welding or fabrication is
neither required nor prohibited.

(h) This Case number shall be shown on the documen-
tation and marking of the material and reproduced 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 3

Maximum Allowable Stress Values

Table 1
Chemical Requirements
Element Composition, %

Nickel Balance
Chromium 24.0-26.0
Iron 8.0-11.0
Aluminum 1.8-2.4
Carbon 0.15-0.25
Silicon, max. 0.50
Sulfur, max. 0.010
Phosphorus, max. 0.020
Yttrium 0.05-0.12

Table 2

Mechanical Property Requirements (Room
Temperature)

Tensile strength, min., ksi 98
Yield strength, 0.2% min., ksi 39
Elongation in 2 in,, min,, % 30

For Metal Temperature
Not Exceeding, °F

Maximum Allowable Stress Values, ksi

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

100 26.0, 26.0
200 25.5, 26.0 [Note (3)]
300 24.7, 26.0 [Note (3)]
400 23.7, 26.0 [Note (3)]
500 22.7, 26.0 [Note (3)]
600 21.7, 26.0 [Note (3)]
650 21.2, 26.0 [Note (3)]
700 20.8, 26.0 [Note(3Y]
750 20.5, 26.0 [Note (3)]
800 20.2, 26.0.[Note (3)]
850 20.0, 26.0([Note (3)]
900 19.8, (26:0'[Note (3)]
950 1956, 21.3 [Note (3)]
1,000 163" 163
1,050 12.3, 12.3
1,100 9.2, 9.2
1,150 69, 6.9
1,200 41, 4.1
1,250 28, 2.8
1,300 2.0, 2.0
1,350 15 1.5
1,400, 12, 12
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)]

GENERAL NOTES:

(@) Time-dependent values are shown in italics.

(b) 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 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.

(2) The allowable stress values are based on the revised criterion
for tensile strength of 3.5, where applicable.

(3) 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.

(4) For Section VIII, Division 1 use only.
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CASE

2377

Approval Date: January 27, 2003

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

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% by
heat analysis or 0.03% by product analysis.

(c) All of the Category A butt weld joints with thickness
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 butt weld joints with
thickness greater than % in. in the yessel shall be exam-
ined by spot radiography in accordarnce with UW-52.

(e) The completed vessel shall\be hydrostatically tested
per UG-99(b) or (c).

(f) Design temperatureds-no warmer than 650°F.

(g) The thermal or me€hanical shock loadings are not a
controlling design requirement. (See UG-22.)

(h) Cyclical loading is not a controlling design require-
ment. (See UG-22.)

(i) The vessel shall not be used for lethal service.

(j) This Case number shall be listed 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,
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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 nickel
alloys.

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

(c) Welding shall be limited to GTAW @and'GMAW pro-
cesses using filler metal with the same.nominal composi-
tion as the base metal. The nomjnal thickness of the
material at the weld shall not ex¢eed 0.5 in.

NOTE: Thickness limitation is due to $olidification cracking in sec-
tions greater than 0.5 in.

(d) Heat treatment after‘forming or welding is neither
required nor prohibited” When heat treatment is to be
employed, the requirements of UNF-56(b) shall apply.

(e) 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
Product Specifications
Sheet, plate, and strip SB-435
Rod SB-572
Wrought fittings SB-366
Forgings SB-564
Seamless pipe and tube SB-622
Welded pipe SB-619
Welded pipe SB-626

Table 2
Maximum Allowable Stress Values

Maximum Allowable Stress, ksi
[Note (1)] - [Note (4)]

For Metal Temperature Not
Exceeding, °F

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:

(1) Stresses are values obtained from time-dependent properties.

(2) The criteria used to establish allowable stresses at design tem-
peratures above 1,500°F included consideration of the Fg, 4
factor as defined in Appendix 1 of Section I, Part D.

(3) 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.

(4) Allowable stress values up to and including 1,500°F are in Sec-

tion II-D, Table 1-B.

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

2397-2

Approval Date: August 30, 2022

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

Case 2397-2

Pressure Relief Valves That Exceed the Capability of
Testing Laboratories

Section |

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, Ca-
pacity Certification Testing, and Section I, PG-73 or
Section VIII, Division 1, UG-136, Minimum Requirements,
may be followed?

Reply: It 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 shall be met
with the following exceptions:

(a) For Section I, PG-69

(1) If the design exceeds the laboratory pressure cap-
ability, Section I, PG-69.2.2 or PG-69.2.3 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 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 required in Section I,:LG-69.2.3(a). Such
flow models shall be sized consistent with the capabilities
of the accepted test laboratory, where€ the test will be con-
ducted and shall accurately model those features that af-
fect flow capacity, such as.orifice size, valve lift, and
internal flow configuratien, The test models need not be
functional pressure relief valves, but shall be geometri-
cally similar to the final product.

(3) In either-€ase of subpara. (1) or (2) above, the
valve design (i€, parameters such as spring properties,
seat geometty, and mechanical valve lift) shall be evalu-
ated to€nsure that production valves will achieve design
lift as\modeled above.

(V) For Section I, PG-73.4.3, the requirements of either
subpara. (1) or (2) below shall be met:

(1) In lieu of the test requirements of Section I,
PG-73.4.3:

(-a) two production valves that are representative
of the design shall be tested per PTC 25, Part III (edition
adopted by the governing Code Section), to demonstrate
to the satisfaction of the representative of the ASME de-
signated organization that:

(-1) The measured set pressure’is consistent
with the stamped set pressure within<he tolerances re-
quired by Section I, PG-72.2.

(-2) The valve will achieve the minimum lift for
its certified capacity.

(-3) The valve willoperate without chatter or
flutter. If only one valvecof 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.

(-b) Theéaesting shall be performed at a facility
that is mutmally agreeable to the manufacturer, the
representative of an ASME-designated organization, and
the fagility owner. The facility shall be capable of demon-
strating the characteristics stated above.

(-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.

(2) The test requirements of Section I, PG-73.4.3 are
followed using two functional models that are representa-
tive of the design in lieu of the production samples and
the additional following tests are satisfactorily
completed:

(-a) two production valves that are representative
of the design shall be tested per PTC 25, Part III (edition
adopted by the governing Code Section), to demonstrate
to the satisfaction of the representative at the ASME de-
signated organization that:

(-1) The measured set pressure is consistent
with the stamped set pressure within the tolerances re-
quired by Section I, PG-72.2.

(-2) Seat tightness and a secondary pressure-
zone leakage test are demonstrated in accordance with
Section I, PG-73.5.3.

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.

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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2397-2

(-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
facility owner. The facility shall be capable of demonstrat-
ing the characteristics stated above.

(-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.

ASME BPVC.CC.BPV-2023

(-d) After initial permission is granted in accor-
dance with Section I, PG-73.4.3, permission may be ex-
tended for six-year periods if the tests of production
samples are successfully completed in accordance with
subparas. (-a) through (-c) above.

(c) This Case number shall be included with the mark-
ing information required in Section I, PG-110 and on
Form P-8 for the valve, as applicable.

2 (2397-2)
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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 in:
(3.2 mm).

(b) The maximum carbon content of the base 'metal
shall be restricted to 0.15%.

(c) The maximum outside pipe or tube diameter (ex-
cluding fins) shall be 4%, in.

(d)Postweld heat treatmentsi® not a service
requirement.

(e) Prior to using the welding'procedure, the Manufac-
turer shall demonstrate that@he heat affected zone does
not encroach upon the minimum wall thickness.

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

The Committee’s function is to establish rules of safety, relating only to pressure integrity, governing the construction of boilers, pressure vessels, transport
tanks and nuclear components, and inservice inspection for pressure integrity of nuclear components and transport tanks, and to interpret these rules when
questions arise regarding their intent. This Code does not address other safety issues relating to the construction of boilers, pressure vessels, transport tanks
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: 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 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 designy, Figure
and Table HA-5 of Section II, Part D shall be used.

(d) Separate welding procedure qualifieations and per-
formance qualifications shall be conducted’as prescribed
in Section IX.

(e) Heat treatment after weldingis neither required
nor prohibited. However, if heat'treatment is applied,
the solution annealing treatment shall consist of heating
to a minimum temperature-of 2050°F and then quenched
in water or rapidly cooled by other means.

(f) The rules in Section VIII, Division 1 that shall apply
are those given in Subsection C, Part UHA for austenitic-
ferritic duplex. Stainless steels.

(g) This Gase 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,
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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 25.7 100 621
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
65 177 400 44.5
100 177 500 42.3
150 170
200 168
250 168
300 168 [Note (1)]
NOTE: Table 3M
(1) 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

2403

Approval Date: February 13, 2003
Impending Annulment Date: October 1, 2025

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

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 mate-
rial shall be those given in Table 4.

(c) Separate welding procedure and performance qua-
lifications shall be conducted for the material in accor-
dance with Section IX. The minimum tensile strength
and elongation for weld procedure gualification shall be
that given for the base metal product form.

(d) Heat treatment after welding is not permitted.

(e) This Case is not intended,for material to be used for
external pressure applications.

(f) This Case number‘shall be shown on the documen-
tation and marking of the material and recorded in the
Manufacturer's DataReport.

CAUTION: Prolonged elevated temperature exposure above

150°F may make this material susceptible to exfoliation, inter-
granularttack, 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 2

Mechanical Property Requirements

Table 1 Table 3
Chemical Requirements Product Specifications
Element Composition, % Product Specification
Silicon, max. 0.4 Plate, sheet SB-209
Iron, max. 0.4 Bar, rod, wire SB-211
Copper, max. 0.10
Manganese 0.5-0.8
Magnesium 5.8-6.8
Zinc, max. 0.20 Table 4
Titanium 0.02-0.10 .
Beryllium 0.0002-0.005 Maximum Allowable Stress Values
8t}l:er e:ements, eac}; g(l)z For Metal Product Form
A; er. elements, tota U d Temperature Not Bar/Rod/
uminum remainder Exceeding, °F Sheet Plate Wire
100 12.4 11.3 12.9

GENERAL NOTE: The revised critérion of 3.5 on tensile strength
was used in establishing these valdes.

Product Form

Bar/Rod/
Property Sheet Plate Wire
Tensile strength, min., ksi 435 39.5 45.0
Yield strength (0.2% 21.0 18.0 22.5
offset), min., ksi
Elongation, min, % 15.0 6.0 15.0

2 (2403)
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CASE

2407

Approval Date: February 13, 2003

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

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 accor-
dance with UG-100, except that the ratio of stresses is
not applied, and the test pressure shall be at least 1.2
times the internal design pressure at 100°F (38°C). In
no case shall the pneumatic test pressurélexceed 1.25
times the basis for calculated test pressure as defined in
3-2.

(c) The liquid penetrant examination required by
ULT-57(b) shall be performed.prior to the pneumatic test.

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

CAUTION: The vessel should be tested in such a manner as to en-
sure personnel safety(from a release of the stored energy of the
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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ASME BPVC.CC.BPV-2023

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 bé exposed to the
products of combustion.

(c) The completed boiler shall bé limited to hot water
service.

(d) The maximum heat input)to the completed boiler
shall be limited to 400,000;Btu/hr (120 kW).

(e) The maximum allgwable working pressure shall be
limited to 30 psig (200 kPa).

(f) The maximumwater temperature shall be limited
to 115°F (45°C)fwhich shall be noted in the ASME stamp-
ing and documerited on the Manufacturer’s Data Report.

(g) The maximum volume of the bolted box header
shall bé\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.

(i) The polymer box header shall have a permanently
attached label stating, “No repairs are permitted to this
polymer box header.”

(j) The polymer box header shall be insulated from the
tubesheet to which it is bolted.

(k) The polymer box header shall be permanently
marked in a manner to provide traceability to-the materi-
al manufacturer’s report of test results andcto the injec-
tion molding machine.

(1) The injection molding process shdll be controlled by
a written procedure in which all.of the following process
variables shall be considered essential:

(1) melt temperature

(-a) nozzle

(-b) front

(-c) middle

(-d) rear
(2) mold témperature
(3) dryifg“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 require
requalification of the written procedure per the test pro-
cedure specified below. The Authorized Inspector shall
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 Man-
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 be
subjected to a cyclic pressure test followed by a hydro-
static qualification test.

(b) The temperature of the test fluid for all tests shall
be 115°F (45°C), minimum.

(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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CASE (continued)

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.

(g) The prototype need not be tested to destruction.

(h) The prototype header shall be weighed to an accu-
racy of 0.1 oz (2.8 g). The weight shall be recorded on
the Manufacturer’s Data Report, Supplementary Sheet,
H-6.

(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-
nally for imperfections. Classification and acceptance lev-
el of imperfections shall be according to Table 1.

ASME BPVC.CC.BPV-2023

(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.

(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 limits
shall be cause for rejection of that header andthe pre-
vious nine headers.

4 PRODUCTION QUALIFICATION

(a) At least one header per 1000 duplicate headers
shall be subjected to a cycliccpressure and hydrostatic
qualification pressure test\per the requirements listed
above.

(b) The header to be used 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 entrappediin-the part

Burn marks, dieseling
Cracking, crazing Any visible
Delamination

Discoloration
or severe

Flow, halo, blushnarks

Chiarred 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
ettih; Undeveloped frontal flow None permitted
g p p

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

2 (2411)
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CASE

ASME BPVC.CC.BPV-2023 2416

Approval Date: February 13, 2003

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

Case 2416 (f) This Case number shall be shown on the material
Use of 15Cr-5Ni-3Cu (UNS S15500) certification, marking on the material, and on the Manu-
Section VIII, Division 2 facturer's Data report.

Inquiry: May martensitic precipitation hardened stain-
less steel 15Cr-5Ni-3Cu (UNS S15500) forgings complying Table 1
with SA-705 Type XM-12 be used for pressure vessels Yield Strength and Design Stress Intensity
constructed under Section VIII, Division 2? Values

For Metal

Reply: It is the opinion of the Committee that martensi- Temperature Not Design Stress
tic precipitation hardened stainless steel forgings as de- Exceeding, °F Yield Strength S,, ksi _ Intensity S,,,, ksi
scribed in the Inquiry may be used for pressure vessels 100 115.0 46.7
constructed under Section VIII, Division 2 provided the 200 107.1 46.7
following additional requirements are met: 300 103.2 46.2

(a) The material shall be in the H1100 condition. 400 100.5 44.7

(b) External pressure not permitted. 500 98.1 43.5

(c) The design stress intensity and yield values shall be ol 254 424
those listed in Table 1. GENERAL NOTE: Caution is advised when using this material

(d) No welding is permitted. above 550°F. After prolonged exposure above 550°F, the tough-

(e) Exemption from impact testing is not permitted. ness of this material may be reduced See Appendix A, A-360 of

Section II, Part D.

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 (2416)


https://asmenormdoc.com/api2/?name=ASME BPVC.CC.NC.XI (ASME Boiler & Pressure Vessel Code, Section XI, Code Cases  Nuclear Components) 2023.pdf

\
. Oo+
o
%Q
@ “
ro
ge}
o)
QQ
KQ
@96\}
Q\
RS
&
INTENTIONAL FT BLANK
>
\g
o
&
&~
O
X
&o
&
S\


https://asmenormdoc.com/api2/?name=ASME BPVC.CC.NC.XI (ASME Boiler & Pressure Vessel Code, Section XI, Code Cases  Nuclear Components) 2023.pdf

ASME BPVC.CC.BPV-2023

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 tef-
sion shall be those listed in Table 3 and Table 3M«The
maximum applicable use temperature shall be ‘600°F
(316°C).

(c) For external pressure design, Figure"HA-5 and
Table HA-5 of Section II, Part D shall be arsed.

(d) This material is assigned P-No. 10H; Group 1.

(e) The solution annealing temperature shall be
1,870°F (1 020°C) minimum and then quenched in.water
or rapidly cooled by other means.

(f) Heat treatment after welding is neitherrequired
nor prohibited. However, if heat treatment is applied,
the solution annealing treatment shall be as noted in (e).

(g) The rules that shall apply are thoseé given in Subsec-
tion C, Part UHA for austenitic-fefitic duplex stainless
steels.

(h) This Case number shall’be included in the marking
and documentation of the,material and shown on the
Manufacturer's Data Report.

Table 1
Chemical Requirements

Element Weight, %
Carbon 0.040
Manganese 4.0-6.0
Silicon, max. 1.00
Sulfur, max. 0.030
Phosphorus, max. 0.040
Chromium 21.0-22.0
Nickel 1.25-1.70
Molybdenum 0.10-0.80
Nitrogen 0.20-0.25
Copper 0.10-0.80

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)

2418-2 ASME BPVC.CC.BPV-2023

Table 2
Mechanical Properties
Mechanical Properties t >0.187 in. t >5.00 mm t <0.187 in. t <5.00 mm
Tensile Strength
Min. ksi 94 101
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 26.9 229 289 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)éxposure 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.

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
65 186 158 200 170
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 [Note (2)]

CAUTION: This material may be expected to develop embrittlement after exposure at moderately elevated temperatures. See Section

IL, 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).

2 (2418-2)
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Approval Date: May 21, 2003

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

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, Subsection C,
Part UHA, for ferritic stainless steel shall apply.

(b) The design temperature shall not exceed 800°F.

(c) The maximum allowable design stress values shall
be those listed in Table 1.

(d) For external pressure design, use Fig. CS-2 of Sec-
tion II, Part D.

(e) Welding procedure and performance qualifications
shall be performed in accordance with Section IX.

CASE

2419

(f) This Case number shall be included on the Data

Report.

Table 1

Maximum Allowable Stress Values

For Metal Temperature Not

Exceeding, °F

Stress Values, ksi [Note (1)]

and [Note (3)]

100
200
300
400
500
600
650
700
750
800

14.6 [Note (2)]
14.6 [Note (2)]
14.1 [Note (2)]
13.7 [Note (2)]
13.4 [Note (2)]
13.1 [Note (2)]
12.9 [Note (2)]
12.6 [Note (2)]
12.3 [Note (2)]
11.9 [Note (2)]

NOTES:

(19/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.

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

2421

Approval Date: May 21, 2003

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

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: It 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 shall be\a
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 de-
sign equations shall be 0.45.

(f) The tube outside diameter shall not exceed 2 in.
(50 mm).

(g) The nominal wall thickness.of the tube shall not ex-
ceed Y in. (3 mm).

(h) The lap at the joint and(the weld size shall meet the
requirements of Figure 1.

(i) The joint shall havé’a pressed fit before welding.

(j) No tube forming is permitted at the joint after
welding.

(k) This Cas€number shall be shown on the Manufac-
turer's Data(Report.

Figure 1

<—‘

1.3t; min.

-

2in.
(50 mm
max.)

™ —

>

— L—3tsmin.

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: It 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 mechanical
properties of Grade 12 in the respective specifications
shown in Table 2.

(c) The maximum allowable stress valuesshall be as
shown in Table 3.

(d) External pressure chart NFT-1 shall be used for the
material.

(e) Separate welding procedufe qualifications and
welding performance qualifications conducted in accor-
dance with the requirements;of Section IX shall be re-
quired for these materials:

(f) All other rules for Section VIII, Division 1 applicable
to titanium-nickel-molybdenum alloy Grade 12 (including
F12, WPT12, and-WPT12W) shall be met.

(g) This Casé&number shall be referenced in the docu-
mentation,and marking 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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CASE (continued)

2426

ASME BPVC.CC.BPV-2023

Table 1

Chemical Requirements

Element Composition, %
Oxygen 0.25 max.
Iron 0.30 max.
Hydrogen 0.015 max.
Carbon 0.08 max.
Nitrogen 0.03 max.
Nickel 0.6-0.9
Molybdenum 0.2-0.4
Ruthenium 0.08-0.14
Residuals, each 0.1
Residuals, total 0.4
Titanium Remainder
Table 2
Product Specifications
Product Specification Grade
Plate, sheet, strip SB-265 12
Bar, billet SB-348 12
Forgings SB-381 F12
Seamless tube SB-338 12
Welded tube SB-338 12
Seamless pipe SB-861 12
Welded pipe SB-862 12
Seamless 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)]

-20 to 100 20.0 17.0

150 20.0 17.0

200 18.7 15.9

250 17.4 14.8

300 16.2 138

350 15.2 1219

400 14.3 12.1

450 13.6 11.5

500 13.1 111

550 12.7 10.8

600 12.3 10.5

NOTES:

(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.

2 (2426)



https://asmenormdoc.com/api2/?name=ASME BPVC.CC.NC.XI (ASME Boiler & Pressure Vessel Code, Section XI, Code Cases  Nuclear Components) 2023.pdf

ASME BPVC.CC.BPV-2023

CASE

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: 1t 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 as
given in Table 3. The maximum design témperature is
650°F (345°C).

(e) For external pressure design,Fig. HA-2, in Section 1],
Part D, shall be used.

(f) Welding procedure and/performance qualifications
shall be performed in accordance with Section IX.

(g) Heat treatment\after forming or fabrication is
neither required nog, prohibited. When heat treatment is
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 material
documentation and marking and shall be shown on the
Marnlufacturer'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)

2427

ASME BPVC.CC.BPV-2023

Table 1

Chemical Requirements

Element Composition, %
Carbon 0.030 max.
Manganese 1.00
Phosphorus 0.030 max.
Sulfur 0.020 max.
Silicon 0.80 max.
Nickel 6.0-8.0
Chromium 24.0-26.0
Molybdenum 2.5-3.5
Nitrogen 0.24-0.32
Copper 0.20-0.80
Tungsten 1.50-2.50

Table 2

Mechanical Property Requirements (Room Temperature)

Tensile strength, min., ksi (MPa)

Yield strength, 0.2% offset, min., ksi (MPa)
Elongation in 2-in., (50 mm) gage length, min, %
Hardness, max.

116
80
15
310 HB o1, 32"HRC

(800)
(550)

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
200 331 100 228
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:

(a) The revised/criterion of 3.5 on tensile strength was used in establishing these values.
(b) The materjal embrittles after exposure at moderately elevated temperatures. See paras. A-340 and

A-360\in"Appendix A of Section II, Part D.
NOTE:

(1), This value is provided for interpolation purposes only. The maximum design temperature for this ma-

terial is as stated in (d).
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CASE

ASME BPVC.CC.BPV-2023 2428-4

Approval Date: April 17, 2020

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

Case 2428-4

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 materials shall not be used at temperatures ex-
ceeding the temperature limit for Section VIII, Division 1
shown in Section II, Part D, Subpart 1, Table 1A nor shall
they be used at temperatures where the time-dependent
properties govern.

(c) The weld joining the tube to the tubesheet shalkbea
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 shallfiot apply.

(e) The welding procedure specifications, the welders;
and the welding operators shall be qualified in,accor-
dance with Section IX.

(f) In addition to meeting the performance qualifica-
tion requirements of (e), before making @production
weld each welder and welding operator“shall demon-
strate his or her ability to achieve complete weld penetra-
tion and minimum thickness by, successfully welding six
test pieces. The test pieces shallbe welded in a mockup
of the production weld. The fockup shall be of identical
position, dimensions, and materials as that of the produc-
tion weld. The test piecés shall be visually examined to
verify complete penetration and sectioned to verify mini-
mum required weld thickness. The results shall be re-
corded and.faintained with the performance
qualificationyecord.

(g) Each weld surface on the tube I.D. shall receive
eitheffaymagnetic particle or liquid penetrant examination
in accordance with Section VIII, Division 1, Mandatory
Appendix 6 or Mandatory Appendix 8, as applicable. In
addition, a visual examination of the weld surface on
the tube 0.D. shall be performed. The maximum practic-
able number of these welds, but in no case fewer than
50%, shall be visually examined. Visual examination shall
show complete penetration of the joint root and freedom
from cracks.

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

Weld

Tube /

Figure 1
Full Penetration Weld

After Welding

Accessible side
for welding

Tubesheet

Ve

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

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: 1t 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 solution
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 )i 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 2,160°F
(1080°C to 1 180°C).

(d) The maximum allowable stress valuesshall be as
given in Tables 1 and 1M. The maximum deSsign tempera-
ture is 1,740°F (950°C).

(e) For external pressure design, Figres 1 and 1M and
Table 2 shall be used.

(f) Separate welding procedure’and performance qua-
lifications shall be performed/in accordance with Section
IX.

(g) For a design tempetrature above 1,500°F (815°C),
filler metals shall be limited to those having a composi-
tion similar to that of the base material, except having
an aim chemistry including 1% Mo, 0.04% (Ce + La),
and 0.3% N¢

(h) When'welding is performed with filler metal of sim-
ilar cémposition as the base metal [see (g)] welding pro-
cesses shall be limited to the GTAW and SMAW welding
processes.

(i) Post-weld heat treatment is neither required nor
prohibited. When heat treatment is performed, the mate-
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 material
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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CASE (continued)

2430

ASME BPVC.CC.BPV-2023

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
200 24.2 24.2 65 171 171
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
600 207 21.8 [Note (1)] 175 155 156 [Note((13]
650 205 21.7 [Note (1)] 200 152 154 [Nt (1)]
700 202 21.6 [Note (1)] 225 150 153 [Néte (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)]
1,150 122 122 450 136 145 [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 23.4
775 18.5 18.5
GENERAL NOTE: The revised criterion of 3.5 on tensile strength 800 14.8 14.8
was 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 attemperatures where 900 71 71
the short-time tensile properties govern.to permit the use of 3;3 g; g;

these alloys where slightly greater, deformation is acceptable.
These higher stress values exce&d-66%3%, but do not exceed
90% of the yield strength attemperature. Use of these stress-
es may result in dimensional changes due to permanent
strain. These stress valte$ 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 dre 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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CASE (continued)

2430

Figure 1
Chart for Determining Shell Thickness of Components under External Pressure When Constructed of C
Alloy UNS S31060 Q’b
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CASE (continued)

2430 ASME BPVC.CC.BPV-2023

Figure 1M
Chart for Determining Shell Thickness of Components under External Pressure When Constructed of
Alloy UNS S31060
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CASE (continued)

2430

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
4.50 17.0 117.2
6.85 18.0 124.1
1.00-02 19.0 131.0
1.75 20.0 137.9
2.52 20.5 141.3
1.00-01 20.5 141.3
930 500 8.97-05 1.0 6.9
6.82-04 7.6 52.4
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 10.0 690
2.10 10.5 721
1.00-01 10.5 72.1
1,290 700 1.00-04 1.0 6.9
6.80 6.8 469
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
1.00-04 9.75 67.2

5 (2430)
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CASE

2432-1

Approval Date: June 20, 2008

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

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 listed
in Table 1 for the various product forms.

(b) The minimum allowable thickness shall be the same
as that shown in Table HF-301.2 for copper;-admiralty,
and red brass.

(c) Maximum metal temperature shall not exceed
300°F (150°C).

(d) Maximum allowable stress,vdlués shall be as shown
in Table 2, Table 2M, Table 3, and Table 3M.

(e) All other requirements(ef*Section IV shall apply.

(f) 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,
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CASE (continued)

2432-1 ASME BPVC.CC.BPV-2023

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 bar, rod, and shape SB-221 A96061
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 5.0 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
Specified 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 34.5 345 345 345 3238
Seamless Pipe and Seainless Extruded Tube
SB-241/SB-241M H32 welded 172 69 34.5 345 345 345 328
Drawn Seamless(Tube
SB-210 0 brazed 172 69 34.5 345 345 345 328

2 (2432-1)
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CASE (continued)

ASME BPVC.CC.BPV-2023 2432-1

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 57 4.4
Extruded Bar, Rod, and Shapes
SB-221 T6 welded 24 8.0 4.8 4.8 4.8 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 33.1 33.1 32.6 31.2
T651 welded 165 55 33.1 33.1 33.1 32.6 31.2

Drawn Seamless Tube

SB-210 T6 welded 165 55 33.1 33.1 33.1 32.6 31.2

Bar, Rod, Wire

SB-211 T6 welded 165 55 331 33.1 33.1 32.6 31.2
T651 welded 165 55 33.1 33.1 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

3 (2432-1)
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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\is
neither required nor prohibited.

When heat treatment is performed, it shall be ¢h'accor-
dance with (a) above. For parameter y [see PG-27.4, Note
(6)], the y values shall be as follows:

1,050°F and below y =04
1,200°F =

This Case number shall be shown in the documentation
and marking of the materjdk

CAUTION: Austenitic alloys are subject to stress corrosion
cracking, intergranular attack, pitting, and crevice corrosion
when used in boiler applications in aqueous environments. Fac-
tors that affect the susceptibility of these materials are applied
or residual stress, water chemistry and deposition of solids, and
material condition. Susceptibility to attack is enhanced when
the material is used in a sensitized condition, or with residual
cold wptk. 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 under deposit wastage or cracking. For successful opera-
tion in water environments, 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
Product Specifications
Forgings SB-564
Plate and sheet SB-168
Rod and bar SB-166
Tube SB-167
Table 2
Maximum Allowable Stress Values
For Metal
Temperature Not Maximum Allowable Stress,
Exceeding, °F 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 17.3, 23.3 [Note (2)]
600 16.7, 22.5 [Note (2)]
700 16.2, 21.9 [Note (2)]
800 15.9, 21.5 [Noté X(2)]
900 15.7, 21.1 [Note\(2)]
1,000 15.5, 20.9 [Note (2)]
1,100 15.4,.2077[Note (2)]
1,150 15.4,.20.7 [Note (2)]
1,200 15:3,16.9 [Note (2)]
NOTES:

(1) The revised criterion of/3.5'on tensile strength was used in es-
tablishing these valués;

(2) Due to the relatively\low yield strength of this material, these
higher stress values were established at temperatures where
the short tine_tensile properties govern to permit the use of
these alloys where slightly greater deformation is acceptable.
The higher stress values exceed 66%;% but do not exceed
90% ofthe 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 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 normalized
condition.

(c) The design temperature shall not exceed 1000°F
(540°0C).

(d) The maximum allowable stress values ‘shall be those
listed in Table 3 and Table 3M.

(e) This material shall be treated as®P-No. 3, Group 3.

(f) This Case number shall be.shown on the material
certification and marking of the material and 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,

1 (2440)


https://asmenormdoc.com/api2/?name=ASME BPVC.CC.NC.XI (ASME Boiler & Pressure Vessel Code, Section XI, Code Cases  Nuclear Components) 2023.pdf

CASE (continued)

2440

ASME BPVC.CC.BPV-2023

Table 1
Chemical Requirements

Element

Composition, %

Table 3
Maximum Allowable Stress Values
(Customary Units)

Carbon, max.

Up to 1 in. (25 mm) incl. in thickness 0.20

Over 1 to 2 in. (50 mm), incl. 0.23

Over 2 in. (50 mm) in thickness 0.25
Manganese

heat analysis 1.15-1.50

product analysis 1.07-1.62
Phosphorous, max. [Note (1)] 0.035
Sulfur, max. [Note (1)] 0.035
Silicon

heat analysis 0.15-0.40

product analysis 0.13-0.45
Molybdenum

heat analysis 0.45-0.60

product analysis 0.41-0.64
Nickel

heat analysis 0.40-0.70

product analysis 0.37-0.73

For Metal Temperature Not Maximum Allowable Stress

NOTE:
(1) Value applies to both heat and product analyses.

Exceeding, °F (ksi)
-20 to 100 229
200 229
300 229
400 229
500 229
600 229
700 229
800 22,9
850 20.0
900 13.7
950 82
1,000 48
Table 3M
Maximum Allowable Stress Values (Metric
Units)

Table 2
Mechanical Property Requirements

For Metal-Temperature Not Maximum Allowable Stress

Tensile strength, ksi (MPa) 80-100 (550-690)
Yield strength, min, ksi (MPa) 50 (345)
Elongation in 2 in., min., % 20

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 in
Section II, Part D.

(c) The maximum allowable stress values for the mate-
rial shall be those given in Tables 4 and 4M. For welded
pipe and tube products, a joint efficiency factarfof 0.85
shall be used.

(d) Maximum design temperature of the material shall
be 662°F (350°C).

(e) Separate welding procedure and performance qua-
lifications shall be conducted fot the material in accor-
dance with Section IX.

(f) Heat treatment after.forming or fabrication is
neither required nor prehibited.

(g) The material shall'‘be furnished in the solution an-
nealed condition at\a“temperature range from 1,967°F
(1 080°C) to 2,166 F (1 180°C) followed by rapid cooling
in air or waten,

(h) This €ase number shall be shown on the documen-
tation and marking of the material and on the Manufac-
turer's Data Report.

Table 1
Chemical Requirements

Element Composition, %
Carbon, max. 0.030
Manganese, max. 1.00
Phosphorus, max. 0.030
Sulfur, max. 0.010
Silicon, max. 1.00
Chromium 22.00-24.00
Nickel 24.00-26.00
Molybdenum 5.00-6.00
Nitrogen 0.17-0.22
Iron Balance
Table 2
Mechanical Property Requirements (Room
Temperature)

Tensile strength, min. (ksi)
Yield strength, 0.2% offset, min. (ksi)

93 [640 MPa]
43 [295 MPa]

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

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 4
Maximum Allowable Stress Values

For Metal

Temperature Not

Exceeding, °F

Allowable Stress Values, Max., ksi

100 26.5, 26.5

200 24.2, 26.5 [Note (1)]

300 21.9, 25.1 [Note (1)]

400 20.8, 23.9 [Note (1)]

500 19.3, 23.0 [Note (1)]

600 18.5, 22.3 [Note (1)]

650 18.2, 22.0 [Note (1)]

700 17.9, 21.8 [Note (1)], [Note (2)]

GENERAL NOTE: The revised criterion of 3.5 on tensile strength
was used in establishing these values.

NOTES:

(1)

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 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.
These values are provided for interpolation purposes only.
The maximum use temperature is 662°F.

Table 4M
Maximum Allowable Stress Values
For Metal
Temperature
Not Exceeding,
°C Allowable Stress Values, Max., MPa
40 183, 183
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:

€8]

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 @lloys where slightly greater deformation
is acceptable~THese higher stress values exceed 66%/3%,
but do notyexceed 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 recom-
mended for the flanges of gasketed joints or other applica-
tions where slight amounts of distortion can cause leakage
or malfunction.

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: It 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 agcordance with
PG-69.1.1 but the flow capacity certification tests shall
be conducted on water at a temperature between 40°F
and 125°F (4°C and 52°C);

(2) if the slope method of BG-69.2.2 is used, the in-
stantaneous slope of each:test point shall be calculated
and averaged, where slopeds 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 any(©f the experimentally determined slopes
fall outside of atange of +5% of the average slope, the un-
acceptablevalves shall be replaced by two valves of the
same size and 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,;riow outside of the £5% range, then the tests shall be
considered unsatisfactory and shall be cause for the ASME
designated organization to refuse certification of the par-
ticular valve design. The certified capacity shall be 90% of

the average slope multiplied by the square root of the|dif-
ference between the flow rating pressure and the valve
discharge pressure;

(3) if the coefficient of discharge method ofPG-69.2.3
is used, the theoretical flow rate for water shall be calcu-
lated as:

(-a) for 45 deg seat

(U.S. Customary Units)
Wr = 2,407nDL0,707)/ (P — P)w

(51 Units)
Wi <'5.0921DL(0.707) /(P — Bpw
(-b) forflat seat

(U.S. Customary Units)

Wy = 2,407A,/(P — Bpw

(51 Units)

Wr =5.0924,/(P - Py)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
= (setpressure + 2 + 14.7), psia, whichever is greater
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)
w = specific weight of water at inlet conditions, Ib/ft?
(kg/m®)
W = theoretical flow, Ib/hr (kg/hr)

o~
I

To convert Ib/hr of water to gal/min of water mul-
tiply the capacity in Ib/hr by Ys00. To convert kg/hr of
water to liter/min of water multiply the capacity in li-
ter/min by Y.

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 (2446)


https://asmenormdoc.com/api2/?name=ASME BPVC.CC.NC.XI (ASME Boiler & Pressure Vessel Code, Section XI, Code Cases  Nuclear Components) 2023.pdf

CASE (continued)

2446 ASME BPVC.CC.BPV-2023

(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
nameplate shall be marked with water capacity in gal/
min (L/min) at 70°F (20°C);
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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: It 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-Eigures 1 and 1M
and Tables 5 and 5M.

(e) This Case number shall be Shown on the documen-
tation and marking of the material and recorded in the
Manufacturer's Data Report:

CAUTION: Austenitic alloys are subject to stress corrosion
cracking, intergranulat attack, pitting, and crevice corrosion
when used in boiler.applications in aqueous environments. Fac-
tors that affect thé susceptibility of these materials are applied
or residual stress;water chemistry and deposition of solids, and
material condition. Susceptibility to attack is enhanced when
the material\is used in a sensitized condition, or with residual
cold work. Concentration of corrosive agents (e.g., chlorides,
caustic,/or reduced sulfur species) can occur under deposits
formed on the surface of these materials, and can result in

severe underdeposit wastage or cracking. For successful opera-
tion in water environments, careful attention must be paid to
continuous control of water chemistry.

Table 1
Chemical Composition

Element Composition, %
Carbon, max. 0.020
Manganese, max. 3.00
Phosphorus, max. 0.030
Sulfur, max. 0.010
Silicon, max. 0.50
Nickel 26.0-28.0
Chromium 20.5-23.0
Molybdenum 6.5-8.0
Copper 0.50-1.50
Nitrogen 0.30-0.40
Iron [Note (1)] Balance

NOTE:
(1) This element shall be determined arithmetically by difference.

Table 2
Mechanical Property Requirements (ALl
Product Forms)

Tensile strength, min.
Yield strength, 0.2% offset, min.

112 ksi (770 MPa)
52 ksi (360 MPa)

Elongation in 2 in. or 4D, min. 40%
Table 3
Product Specifications
Flanges and fittings SA-182
Plate, sheet, and strip SA-240
Rod and bar SA-479
Seamless and welded pipe SA-312
Seamless tubing SA-213
Welded tubing SA-249

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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GENERAL NOTE: The revised criteria 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 tempera-
tures where the short-time tensile properties govern to
permit the use of these alloys where slightly greater defor-
mation is acceptable. These higher stress values exceed
66%5%, but do not exceed 90% of the yield strength at tem-
perature. 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.

Table 4 Table 4M
Maximum Allowable Stress Values Maximum Allowable Stress Values
For Metal For Metal
Temperature Not Temperature
Exceeding, °F Allowable Stress Values, Max., ksi Not Exceeding,
100 32.0, 32.0 °C Allowable Stress Values, Max., MPa
150 32.0, 32.0 40 220, 220
200 32.0, 32.0 65 220, 220
250 30.4, 31.5 [Note (1)] 100 218, 220 [Note (1)]
300 28.8, 30.7 [Note (1)] 150 198, 212 [Note (1)]
350 27.5,30.0 [Note (1)] 200 184, 203 [Note (1)]
400 26.5, 29.4 [Note (1)] 250 177, 197 [Note (1)]
450 25.9, 28.4 [Note (1)] 300 175, 191 [Note (1)]
500 25.5, 28.4 [Note (1)] 325 175, 189 [Note (1]
550 25.4, 27.9 [Note (1)] 350 175, 186 [Note\(1)]
600 25.4, 27.5 [Note (1)] 375 175, 185 [Note (1)]
650 25.4, 27.1 [Note (1)] 400 173, 183 ote (1)]
700 25.3, 26.8 [Note (1)] 425 172, 181{Note (1)]
750 25.1, 26.5 [Note (1)] 450 172,\182 [Note (1)], [Note (2)]
800 24.9, 26.3 [Note (1)]

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,
thesélhigher stress values were established at tempera-
tures Where the short-time tensile properties govern to
permit the use of these alloys where slightly greater defor-
mation is acceptable. These higher stress values exceed
66%5%, but do not exceed 90% of the yield strength at tem-
perature. 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.

(2) The maximum use temperature is 427°C, the value listed at
450°C is provided for interpolation purposes only.
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Table 5 Table 5M
Tabular Values for UNS S31277 Tabular Values for UNS S31277
Temp., Temp., Temp., Temp.,
°F A B, ksi °F A B, ksi °C A B, MPa °C A B, MPa
Up to 1.00 -05 0.139| 600 1.00 -05 0.126 Upto38 1.00 -05 0.958| 315 1.00 -05 0.869
100 7.21 1.0 7.92 1.0 1.04 -04 10.0 1.15 -04 10.0
1.37 -03 19.0 9.50 -04 12.0 1.37 -03 131.0 9.50 82.7
2.00 20.0 2.00 -03 14.0 2.00 137.9 2.00 -03 96.5
5.00 22.0 4.50 16.0 5.00 151.7 4.50 110.3
1.10 -02 24.0 1.20 -02 18.0 1.10 -02 165.5 1.20 -02 124.1
2.40 26.0 2.10 19.0 2.40 179.3 2.10 131.0
1.00 -01 26.0 1.00 -01 19.0 1.00 -01 179.3 1.00=01 131.0
200 1.00 -05 0.136] 800 1.00 -05 0.121 95 1.00 -05 0.938| 425 1500 -05 0.834
7.38 1.0 8.27 1.0 1.07 -04 10.0 120 -04 10.0
1.22 -03 16.6 9.27 -04 11.3 1.22 -03 114.5 9.27 77.6
2.10 18.0 1.70 -03 13.0 2.10 124.1 1.70 -03 89.6
4.70 20.0 3.50 15.0 4.70 137.9 3.50 103.4
2.10 -02 24.1 8.50 17.0 2.10 -02 1662 8.50 117.2
1.00 -01 24.1 2.00 -02 18.7 1.00 -01 1662 2.00 -02 128.9
400 1.00 -05 0.131 1.00 -01 18.7 205 1.00 -05 0.903 1.00 -01 128.9
7.63 1.0 1.11 -04 10.0
9.92 -04 13.0 9.92 89.6
2.20 -03 15.0 2.20,-03 103.4
5.50 17.0 5,50 117.2
8.90 -03 18.0 890 -03 124.1
2.10 -02 19.8 2.10 -02 136.5
1.00 -01 19.8 1.00 -01 136.5
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Figure 1
Chart for Determining Shell Thickness of Components under External Pressure When Constructed of
Alloy UNS S31277
100
Wp to 100°F
1l — & 200°F
T . 400°F
1 / 600°F
—
- = 800°F
2 6 / |
o E=27.8x10%+—] | |
5 10 E =27.1 X 105 —=
5 E =26.2 X 10°3—
w E = 25.3 X 103
E =24.2 X 10°5
1 1
0.00001 0.0001 0.001 0.01 0.1
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CASE (continued)

2458-3

Chart for Determining Shell Thickness of Components under External Pressure When Constructed of

Factor B, MPa

Figure 1M

Alloy UNS S31277
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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: 1t 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 Table 1.

(2) Heat Analysis. Each heat of steel shall be ahalyzed
by the manufacturer to determine the percentage of ele-
ments prescribed in Table 1. 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) Product Analysis. An-analysis may be made by the
purchaser from finishedyWire representing each heat of
steel. The average of all the separate determinations
made shall be within'the limits specified in the analysis
column. Individdal,determinations may vary to the extent
shown in the product analysis tolerance column, except
that several\determinations of a single element in any
one heatsshall not vary both above and below the speci-
fied range.

(4) For reference purposes, A751, Test Methods,
Practices, and Terminology, shall be used.

(c) Metallurgical Requirements
(1) Decarburization

(-a) Transverse sections of the wire. properly
mounted, polished, and etched shall show no-cempletely
decarburized (carbon-free) areas when examined using
100x magnification. Partial decarburization shall not ex-
ceed a depth of 0.001 in. (0.025 mni).

(-b) Number of Tests. One. test specimen shall be
taken for each of five coils, or. fraction thereof, in a lot.

(-¢) Location of Tests(Test specimens may be ta-
ken from either end of the-coil.

(2) Inclusion Content

(-a) The inclusion content of the wire rod in the
worst case shall net’exceed the limits shown in Table 2
as described in“Fest Method E45, Plate I-r, Method D, ex-
cept that alterhate methodologies are acceptable upon
agreement between the purchaser and supplier, provided
minifium requirements are not lower than those of Test
Method E45, Method D.

(-b) If any coil exceeds the limits in Table 2, all
€oils in the lot will be inspected. Each coil that fails to
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, in
the lot.

(-d) Location of Tests. Test specimens may be ta-
ken from either end of the coil.

(-e) Test Method. Examination shall be made in ac-
cordance with Test Method E45.

(d) Final heat treatment shall consist of austenitizing,
quenching, and tempering to achieve the required me-
chanical properties.

(e) Mechanical properties shall meet the properties
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
(150°C). The designer is cautioned that stress relaxation
might occur at design conditions permitted by this Code
Case.

(i) This Case number shall be shown on the marking
and certification of the material and 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,
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Table 1
Chemical Requirements

Product Analysis

Element Heat Analysis, % Tolerance, %
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

Table 2

Maximum Inclusion Content

Inclusion Type

Zone A B c
[Note (1)] Thin Heavy Thin Heavy Thin Heavy Thin

Surface 1 1 1 A 1 L 1
Core 2 1Y, 2 1 2 A 2
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:, Yield Strength min.,
Thickness, in. (mm) ksi (MPa) ksi (MPa) Elongation min., %
0.04-0.06 (1.0-1.5) 297 (2.050) 261 (1800) 4.0
Table 4

Design Data for Yield Strength

Yield Strength, ksi for Metal Temperature Not Exceeding

Thicknessyin. 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

2 (2461-2)
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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) 1t 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-
quirements specified in 2.1. The requirements of Section
IX, QW-288;-as well as the additional requirements speci-
fied i 21 shall apply. The original Welder/Welding Op-
erator Performance Qualifications shall be performed in
accordance with QW-303.5, with the renewal being per-
formed per 2.2.

1.3 SHEAR LOAD TEST

The tensile strength of the weld shall be at least equal
to the tube strength as verified by shear load tésting ten-
sile test specimens in accordance with paral A-3, Shear
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\éssential 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) a ehange in the specified tube fold diameter by more
than 0.25t from the nominal value, when tubes are pre-
folded prior to welding (see Figure 1)

(€) a change of more than 15% in the extension of the
tube above the surface of the tubesheet when tubes are
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 Man-
ufacturer's Association) class electrode material to
another

(h) a change of more than 5% in the electrode pressure,
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%

(I) addition or deletion of upslope or downslope cur-
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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Figure 1
Typical Tube-toTubesheet Configurations Prior to Welding
Tubesheet counterbore
—>| diameter <~
Tube fold Counterbore depth | i

diameter

\

— | |
ILn
NN [T

S$hmeter Counterbore depth

—>| Tubesheet
counterbore
diameter

(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
ubesheel Counterbore depth

counterbore | :
j diameter ‘
|
| I

iz

§\

A v 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.

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-sectional
area of the tube).

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 coupons containing at least one 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 to 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 of
10 x magnification to verify there js\Complete bonding
for a distance at least equal to.theé minimum required
bond length.

3.4 REJECTION CRITERIA'AND CORRECTIVE
ACTION

(a) If the production test fails at the beginning of a shift,
a new production'test shall be performed. Production
welding shall nof commence until a successful production
test is achieved.

(b) If the production test fails at the end of a shift, all
the welds made during the shift shall be rejected. All re-
jected tube welds shall be repaired using an arc welding
procedure qualified in accordance with Section IX.

3 (2463-1)
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CASE

2468-3

Approval Date: March 13, 2020

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

Case 2468-3

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) and Grade 2 (solution an-
nealed) plate, sheet, and strip, SB-444 Grade 1 (annealed)
and Grade 2 (solution annealed) pipe and tube, SB-446
Grade 1 (annealed) and Grade 2 (solution annealed) rod
and bar, and SB-564 be used in Section VIII, Division 2,
Class 27

Reply: It is the opinion of the Committee that UNS
NO06625 SB-443 Grade 1 (annealed) and Grade 2 (solution
annealed) plate, sheet, and strip, SB-444 Grade 1 (an-
nealed) and Grade 2 (solution annealed) pipe and tube,

SB-446 Grade 1 (annealed) and Grade 2 (solutionian=
nealed) rod and bar, and SB-564 may be used for welded
construction in Section VIII, Division 2, Class 2, pyovided
the following additional requirements are met:

(a) The allowable stress values, S, shall-béthose listed
in Tables 1 and 1M. The maximum use témperature is
800°F (427°C) for both Grade 1 (annealed) and Grade 2
(solution annealed).

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

(1) The requirements,of Section II, Part D, Figure
NFN-17 shall be applied‘for Grade 1 (annealed) material.

(2) The requirements of Section II, Part D, Figure
NFN-22 shall be applied for Grade 2 (solution annealed)
material.

(c) This Gase 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,
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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 withithe
boiler submerged in water. Minimum water temperature
shall be 60°F (16°C). The upper most portion of.the boiler,
as oriented in the test tank, shall be a mininmum of 6 in.
(150 mm) below the surface of the watep:

(f) The required test pressure shall be greater of 38 psi
(262 kPa) or 1%, times the MAWP.

(g) The pressure in the boiler §hall be gradually in-
creased to not more than one-half of the required test
pressure. Thereafter, the préssure shall be increased in
steps of approximately ane-tenth of the required test
pressure until the required test pressure has been
reached.

(h) A hold time 0f 5 min shall be maintained on the boil-
er at the requifed test pressure. Thorough visual inspec-
tion is not réquired during this stage. The pressure shall
then be4¢educed to its maximum MAWP and maintained
at this-pressure while a thorough visual inspection for
leakage is made with the boiler submerged under water.

{i) The boiler shall meet all other requirements of Sec-
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

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.

CASE

2473-2

This Case number shall be shown in the Manufacturer's

Data Report.

Table 1

Chemical Requirements (UNS R20033)

Element

Composition, %

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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ASME BPVC.CC.BPV-2023

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 this
material shall be 2000°F (1100°C).

(c) This material shall have a hardness not exceedidg
219 HB/230 HV (95 HRB).

(d) The rules of PG-19 for TP347H shall apply_fet)this
material, except that solution treatment, when'\réquired,
shall be at the minimum temperature of 2000°F.(1100°C).

(e) The maximum allowable stress values for the mate-
rial shall be as given in Tables 3 and 3M,"The maximum
design temperature is 1427°F (775°C).

(f) Separate welding procedurés and performance qua-
lification shall be conducted(for-the material in accor-
dance with Section IX.

(g) Welding processes shall be limited to GTAW and
SMAW.

(h) This Case numbet shall be referenced in the docu-
mentation and marking of the material and recorded on
the Manufacturer's Data Report.

CASE

2475

Table 1

Chemical Requirements

Element

Compesition, %

Carbon, max.
Manganese, max.
Phosphorus, max.
Sulfur, max.
Silicon, max.
Nickel
Chromium
Columbium
Nitrogen
Tungsten
Vanadium

0.05

2.00
0.040
0.030
1.00
8.00-11.0
17.0-20.0
0.25-0.50
0.10-0.25
1.50-2.60
0.20-0.50

Table 2

Mechanical Property Requirements

Tensile strength, min. ksi (MPa)
Yield strength, min. ksi (MPa)
Elongation in 2 in. or 50 mm, min. %

90 (620)
38 (260)
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 (continued)

2475 ASME BPVC.CC.BPV-2023

Table 3
Maximum Allowable Stresses
For Metal
Temperature Not Allowable Stress Allowable Stress
Exceeding, °F Values, Kksi Values, Kksi
-20 to 100 25.3 25.3
200 20.0 24.9 [Note (1)]
300 17.9 23.5 [Note (1)]
400 16.6 22.4 [Note (1)]
500 15.7 21.1 [Note (1)]
600 15.0 20.2 [Note (1)]
650 14.7 19.8 [Note (1)] Table 3M
700 144 19.4 [Note (1)] Maximum Allowable Stresses
750 14.1 19.1 [Note (1)]
800 13.9 18.7 [Note (1)] For Metal
850 13.7 18.5 [Note (1)] Temperature Not Allowable Stress Allowable Stress
900 13.5 18.2 [Note (1)] Exceeding, °C Values, MPa Values, MPa
950 133 18.0 [Note (1)] -30 to 40 175 175
1000 13.2 17.9 [Note (1)] 65 149 175 [Note (1)]
1050 13.2 17.8 [Note (1)] 100 136 170 [Note (1)]
1100 13.2 17.8 [Note (1)] 125 129 165 [Note (1)]
1150 13.2 15.6 [Note (1)] 150 123 162 [Note (1)]
1200 11.9 11.9 175 118 159 [Note (1)]
1250 9.1 9.1 200 115 155 [Note (1)]
1300 6.9 6.9 225 112 151 [Note (1)]
1350 53 53 250 109 147 [Note (1)]
1400 4.0 4.0 275 107 144 [Note (1)]
1450 3.1 [Note (2)] 3.1 [Note (2)] 300 104 141 [Note (1)]
325 103 138 [Note (1)]
GENERAL NOTE: The revised criterion of 3.5 on tensile strength 350 101 136 [Note (1)]
was used in establishing these values. 375 98.9 134 [Note (1)]
NOTES: 400 97.3 131 [Note (1)]
(1) Due to the relatively low yield strength of this material, thesé 425 95.8 129 [Note (1)]
higher stress values were established at temperatures\where 450 94.5 128 [Note (1)]
the short-time tensile properties govern to permit the use of 475 933 126 [Note (1)]
these alloys where slightly greater deformation is dacceptable. 500 923 125 [Note (1)]
These higher stress values exceed 66%;%, biitde not exceed 525 91.6 124 [Note (1)]
90% of the yield strength at temperature.(Use of these stress- 550 91.1 123 [Note (1)]
es may result in dimensional changés due to permanent 575 90.9 123 [Note (1)]
strain. These stress values are ngt recommended for the 600 90.8 123 [Note (1)]
flanges of gasketed joints or othen applications where slight 625 908 103 [Note (1)]
amounts of distortion can cau§e'leakage or malfunction. 650 80.8 80.8
(2) These values are provided forjinterpolation purposes only. 675 63.3 63.3
700 49.7 49.7
725 38.9 389
750 30.5 30.5
775 23.9 239

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.

2 (2475)
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CASE

2478-1

Approval Date: March 13, 2019

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

Case 2478-1
Use of SB-247, 6061-T6 Aluminum Alloy for Class 2"
Section VIII, Division 2

Inquiry: May SB-247, 6061-T6 aluminum alloy be used
in construction of Section VIII, Division 2, Class 2 welded
pressure vessels at temperatures not exceeding 300°F
(150°C)?

Reply: 1t is the opinion of the Committee that SB-247,
6061-T6 aluminum alloy may be used in construction of
Section VIII, Division 2, Class 2 welded pressure vessels
at temperatures not exceeding 300°F (150°C), provided
the following requirements are met:

(a) Fabrication shall conform to the applicable require-
ments of Section VIII, Division 2, Class 2 for aluminum
alloys.

(b) Allowable stress values given in Table 1 shall be
used.

(c) Yield strength values given in Section II, Part D,
Table Y-1 and tensile strength values given in Section II,
Part D, Table U shall be used.

(d) The chart in Figure NFA-12 in Section II, Pact\D,
Subpart 3 (Article D-3) shall be used for external preSsure
design for temperatures at or below the maximum tem-
perature for which allowable stress values are listed in
Table 1. Tabular values are given in Table'NFA-12 in Sec-
tion II, Part D, Subpart 3.

! This reinstated Case has been revised.

(e) The fatigue design curves shown in Figure 1_shall
be used for fatigue evaluation. Tabular values are.given
in Table 2. The stress amplitude, S, shall be reduced to
one-half the values given in Figure 1 and Table-2 within
1.0 in. (25 mm) of a weld.

(f) Fatigue design shall be in accordance’with the rules
of Section VIII, Division 2, 5.5 using'the fatigue design
curves shown in Figure 1. The fatigue curve shall be cor-
rected for temperature as described in Section VIII, Divi-
sion 2, 3-F.1.1. The design fatigue curve with zero mean
stress may be used if mean-stress is zero or compressive.

(g) Postweld heat treatiment is not permitted.

(h) When the User,Design Specification stipulates more
than 10,000 cycles;.the value used instead of S, for eval-
uating thermal‘ratcheting in the ratcheting rules of Sec-
tion VIII, Division 2, 5.5.6.3 shall be 14 ksi (96.5 MPa)
for basemetal and 7 ksi (48.3 MPa) within 1.0 in. (25
mm) ©fia weld.

(). Simplified elastic-plastic analysis rules of 5.5.6.2 are
not“applicable. The 3S limit on the range of primary plus
secondary equivalent stress of 5.5.6.1(d) shall not be
exceeded.

(j) All other requirements of Section VIII, Division 2
construction, as applicable, shall be met.

(k) This Case number shall be identified on the applica-
ble Data Report Form furnished by the U2 Certificate
Holder.

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)

2478-1

ASME BPVC.CC.BPV-2023

Table 1

Allowable Stress Values, S

Specified Min. Specified Min.

Allowable Stress Values, ksi for Metal

Specification Size or Tensile Yield Strength, Temperature not Exceeding, °F

No. Temper Thickness, in.  Strength, ksi Kksi Notes 100 150 200 250 300

Die and Hand Forgings
SB-247 Die T6 Up to 4.000 38 35 (1),(2) 12.7 12.7 12.7 12.1 10.5
Hand T6 Up to 4.000 37 33 1),(2) 123 123 123 117 103
Hand T6 4.000-8.000 35 32 (1).(2) 11.7 11.7 11.7 11.2 9.9
T6 wld. Up to 8.000 24 (1) 8.0 8.0 8.0 7.9 A3

NOTES:

(1) Allowable stress values for 100°F may be used at temperatures down to -452°F without additional specification requirenfents.
(2) The stress values given for this material are not applicable when either welding or thermal cutting is employed.

Figure 1
Design Fatigue Curve for 6061-T6 Aluminum for Temperatures Not Exceeding 300°F
100
N
\\
N
N \
N
o NN
E ™ N
= N PNAl|  With zero mean stress
S 10 ™ i
£ ~N
< ~ T
» N\
~
& N
\\_ With maximum mean stress
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-‘---\
1
10" 102 108 104 10° 108 107 108

GENERAL NOTE: E = 10.0 x 10°psi

Number of cycles, N

10°
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CASE (continued)

2478-1

Table 2

Tabulated Values of S, ksi, from Figure 1

Number of Cycles

Maximum Mean

[Note (1)] Zero Mean Stress Stress
1.0E1 70.00 70.00
2.0E1 70.00 70.00
5.0E1 70.00 70.00
7.0E1 70.00 70.00
1.0E2 60.96 60.96
2.0E2 47.20 47.20
5.0E2 35.00 34.80
1.0E3 28.85 26.79
2.0E3 24.50 20.00
5.0E3 20.64 13.78
7.0E3 19.70 12.40
1.0E4 17.50 10.93
2.0E4 14.43 9.14
5.0E4 11.70 7.74
9.0E4 10.53 7.18
1.0E5 10.32 6.89
2.0E5 9.35 5.47
5.0E5 8.49 4.36
1.0E6 8.05 3187
2.0E6 7.74 355
5.0E6 7.47 3.29
1.0E7 7.33 3.16
2.0E7 7.24 3.07
5.0E7 7.15 3.00
1.0E8 7.11 2.96
2.0E8 7.07 2.93
5.0E8 7.05 291
1.0E9 7.03 2.90

GENERAL NOTE: Interpolation between tabular values is permis-
sible based upon data’Tepresentation by straight lines on a log-log
plot. See Table (189.1,-Note (2).

NOTE:

(1) The number of cycles indicated shall be read as follows:
[E] =1 x 10/, e.g, 5E6 = 5 x 10° or 5,000,000

3 (2478-1)
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CASE

2481-1

Approval Date: November 17, 2016

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

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 gqua-
lifications shall be conducted in accordance with'Section
IX.

(c) Heat treatment during or after fabrication is neither
required nor prohibited. For Section ViILapplications, all
other requirements in Part UNF forickel alloys shall be
required.

(d) This Case number shall be;shown 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)] Balance
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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CASE (continued)

2481-1

ASME BPVC.CC.BPV-2023

Table 4
Maximum Allowable Stress Values
Maximum Maximum
For Metal Temperature Allowable Stress Allowable Stress
Not Exceeding, °F Values, ksi Values, Kksi
75 24.3 24.3
100 24.3 24.3
150 24.3 24.3
200 24.3 24.3
250 24.3 24.3
300 24.3 24.3
350 24.3 243
400 24.3 24.3
450 24.3 243
500 24.2 24.3 [Note (1)]
550 24.0 24.2 [Note (1)]
600 238 23.9 [Note (1)]
650 23.5 23.7 [Note (1)]
700 23.4 23.4
750 23.2 23.2
800 23.0 23.0
850 23.0 23.0
900 23.0 23.0
950 23.0 23.0
1,000 23.0 23.0
1,050 17.5 17.5 [Note (2)]
1,100 123 12.3 [Note (2)]
1,150 8.3 8.3 [Note (2)]
1,200 5.6 5.6 [Note (2)]

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 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 tensilé€ 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 excee@/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 recornmehded for flanges of gasketed joints or
other applications where slight amounts of distortion can
cause leakage.or malfunction.

(2) These ate time-dependent values.

Table 4M
Maximum Allowable Stress Values
Maximum Maximum
For Metal Temperature Allowable Stress Allowable Stress
Not Exceeding, °C Values, MPa Values, MPa
21 167.4 167.4
40 167.4 167.4
65 167.4 167.4
100 167.4 167.4
125 167.4 167.4
150 167.4 167.4
175 167.4 167.4
200 167.4 167.4
225 167.4 167.4
250 167.2 167.4 [Note (1)]
275 166.0 167.4 [Note (1)]
300 16446 166.3 [Note (1)]
325 163.3 164.4 [Note (1)]
350 162.0 162.6 [Note (1)]
375 160.9 161.0 [Note (1)]
400 159.7 159.7
425 158.8 158.8
450 158.3 158.3
475 158.2 158.2
500 158.4 158.4
525 158.7 158.7
550 143.9 143.9
575 107.5 107.5
600 77.0 77.0 [Note (2)]
625 53.8 53.8 [Note (2)]
650 37.8 37.8 [Note (2)],

[Note (3)]

2 (2481-1)

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
at 650°C is provided for interpolation purposes, only.
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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 be
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 température of 650°F
(343°C). For temperatures highet than 650°F (343°C),
use Fig. CS-2 of Section II, Part D.

(d) This Case number shall’be shown on the material
certification and marking of the material and on the Man-
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{dn normal air
atmosphere.

(b) The prime, interlayer, if used, and backer compo-
nent materials shall meet the requirements of appropri-
ate ASME SA- or SB- specifications. The backer
component may consist ef*previous explosion welded
plates for multilayer reguirements.

(c) Where multilayer welded plates are produced, me-
chanical test specimeiis shall be taken from the finished
multilayer welded plate with a single test representing
all welds.

(d) Weld(repairs to the explosion weld are prohibited.
Weld répair of surface blemishes or defects that do not
extend to nor affect the explosion weld is permissible.
Procedures and welders shall be qualified in accordance
with Section IX.

(e) Fabricators shall satisfy themselves through appre-
priate testing that subsequent heat treatment applied to
completed weldments that include explosion‘welded
transitions does not adversely affect the explosion weld
properties.

(f) Finished transition components shall'meet all other
applicable requirements of the ASMEProcess Piping or
Pressure Vessel Code for which theéy 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 in
production (typevand grade are materials of the same
nominal chemieal analysis and mechanical property
range, even‘though of different product form).

(b) The’arrangement of components, explosive, and
otheressential welding parameters listed in 5 shall be
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 in-
spected in accordance with 6.

(e) A minimum of one longitudinal bend sample in ac-
cordance with para. 7(a) shall be taken from each corner
of the qualification test plate (4 tests total).

(f) A minimum of one tensile test in accordance para.
7(b) shall be taken from each corner of the qualification
test plate (4 tests total).

(g9) 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 qua-
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 procedure
qualification plate welded by a qualified operator may
be used for production requirements.

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
other essential welding parameters listed in 5 shall be
the same as will be used in production.

(c) The welding operator shall be qualified in the same
facility 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-
dance 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
qualification plate using a qualified procedure may be
used for production requirements.

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
required (4 tests total).

(c) A minimum of two bend tests taken from material
from at least two corners of each production plate shall
be required (4 tests total).

(d) When impact testing is required by the. customer,
other Code sections, or other standards, asminimum of
three Charpy V-notch tests for each weld and each test
temperature shall be taken from representative material
from each production plate and tested in accordance with
7(c) (3 tests for each weld and test-temperature).

5 WELDING VARIABLES

Qualified welding/precedures may be applied to pro-
duction within theliniits of the welding variables defined
as follows:

(a) The following shall be considered essential
variables;

(1)°d change in the number of layers or sequence of
assembly of multiple layer plates

(2) a change in the type or grade of the prime, inter-
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%

ASME BPVC.CC.BPV-2023

(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
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 (in microinches
RMS) of the qualified surface

(13) a change in the material used for stand-off
spacers that will be inside the area ef isable material

(14) addition, deletion, or a change of an anvil

(15) a change in the location of the initiation point
from the perimeter of the plate to the interior of the plate

(16) an increase in the Tun of explosive of more than
10%

(17) a change if-gxplosive composition of more than
10%

(18) a cliange in the explosive loading of more than
10%

(b) Thie 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

(a) Tensile properties shall 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
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 without excessive deformation.

backer component (backer): matérial 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 high expldsive used to create sufficient energy
to initiate the detonation of the base explosive charge.

booster protection: material placed between the booster
and the prime to protect the prime metal surface.

buffer—a‘substance used to inhibit chemical reaction be-
twéeh ‘the explosive and the prime, usually applied as a
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.

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
assembles the plate for welding is responsible to check
the assembly and to verify the explosive compositien,
loading, and detonation, and is therefore responsible for
the overall weld joint.

explosive composition: the chemical comppsition, the phy-
sical characteristics, and other factors that-atfect the deto-
nation velocity and energy released by the explosive.

explosive loading: the amount (mass) of explosive used
per unit area of material to beswelded.

extension bar: a steel bar surrounding 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-off
tabs in conventional welding.

frame: a steeldfyame surrounding the explosive that is set
at an appréximate height based on the density of the ex-
plosive. Frame height is a secondary calculation. The re-
quired-explosive loading is maintained.

initiation point: the point on the predetonation assembly
of material where the detonation is initiated. Usually this
is at the perimeter of the plate, e.g., at a corner or center of
the long side, but may be in the interior.

interlayer component (interlayer): a material placed be-
tween the prime and the backer to improve metallurgical
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 prime
and backer.

multilayer backer: a backer component that consists of
two or more previously explosion welded plates.

parallel plate explosion welding: the arrangement of flat
plates in a parallel configuration with a controlled stand-
off in preparation for explosion welding.

prime component (prime): the material closest to the ex-
plosive that is to be welded to the backer component.
The prime usually provides special surface characteristics
like corrosion resistance or metallurgical compatibility to
the backer or intermediates. The prime is usually (but not
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

Use of this Case shall be documented on the applicable
PQR, WPS, WOPQ, and Data Report Forms.

ASME BPVC.CC.BPV-2023

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.
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CASE

2494-2

Approval Date: March 28, 2017

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

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«guia-
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 matetial'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 %4 in. (8 mm), if tested using
longitudinal strip test specimen

NOTE:

(1) The minimum elongation shall be determined by the following
equation, with the calculated value rounded to the nearest
percent:

E =56t + 16.5

where

E = minimum elongation in 2 in. (50 mm), %

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

(1) 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.

(2) 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 9247
600 15.2 129 200 109 927
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
GENERAL NOTE: The revised criterion of 3.5 on tensile strength 350 97.9 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: Thelrevised criterion of 3.5 on tensile strength
was used in establishing these values.

NOTE:

(1) These Sivalues include a 0.85 weld efficiency factor. Values for
seanless 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.

2 (2494-2)



https://asmenormdoc.com/api2/?name=ASME BPVC.CC.NC.XI (ASME Boiler & Pressure Vessel Code, Section XI, Code Cases  Nuclear Components) 2023.pdf

ASME BPVC.CC.BPV-2023

CASE

2496-4

Approval Date: September 30, 2018

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

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 dupléx
stainless steels shall apply. For Section VIII, Division 2;ap-
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°¢).

(d) For external pressure design, Fig. HA-5 in Section\;
Part D shall be used.

(e) Physical properties for UNS $S32808 shall*be as
follows:

(1) modulus of elasticity, as given in-Table TM-1 of
Section II, Part D, Subpart 2, for Material Group B

(2) coefficients of mean linear théfmal expansion, as
given in Table 4

(3) thermal conductivity and/diffusivity, as given in
Table TCD of Section II, Par#D, Subpart 2 for Material
Group ]

(4) density, 0.284 1b7/in.? (7 860 kg/m?)

(f) Separate welding procedure and performance qua-
lifications shall be performed in accordance with Section
IX.

(g) Heat, treatment after welding or fabrication is
neither fequired nor prohibited. When heat treatment is
perfofimed, the tube, pipe, or plate material shall be heat
treated at a temperature of 1,925°F to 2,100°F (1 050°C to
1.150°C) followed by rapid cooling in air or water.

(h) Product analysis tolerances for SA-789/SA-789M
tubing, ASTM A790/A790M pipe, and SA-240/SA-240M
plate shall be as specified in Table 1 of SA-484/SA-484M.

(i) This Case number shall be included in the documen-
tation and marking of SA-789/SA-789M tubing, ASTM
A790/A790M pipe, and SA-240/SA-240M plate, and in
the Manufacturer's Data Report for all product forms.

Table 1
Specifications

Spécification

Product Form

SA-789/SA-789M [Note (1)]

SA-240/SA-240M

ASTM A182/A182M-14a
High-Temperature Service

ASTM A479/A479M-13

Seamless and Welded Ferritic/Austenitic Stainless Steel Tubing for General Service
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

Stainless Steel Bars and Shapes for Use in Boilers and Other Pressure Vessels

ASTM A790/A790M-14 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 (2013 edition) under SA-789/
SA-789M without the application of item (f) may be used for this Case.

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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Table 2

Yield Strength, S,, and Tensile Strength, S,, Values

For Metal Temperature

Yield Strength Values, ksi [Note (1)]

Tensile Strength Values, ksi [Note (2)]

SA-789/SA-789M and
ASTM A790/A790M for
t 20.40 in;
and SA-240/SA-240M,
ASTM A182/A182M, and

SA-789/SA-789M and
ASTM A790/A790M for

SA-789/SA-789M and
ASTM A790/A790M for
t 2 0.40 in,;
and SA-240/SA-240M,
ASTM A182/A182M, and

SA-789/SA-789M and
ASTM A790/A790M for

Not Exceeding, °F £ < 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 {015
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:

(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)
(3) These values are provided for interpolation purposes only. The maximum design temperature of this material is 662°F.

Table 2M

Yield Strength, S,, and Tepsile Strength, S,, Values

For Metal Temperature

Yield Strength Values, MPa [Note (1)]

Tensile Strength Values, MPa [Note (2)]

SA-789/SA-789M and
ASTMIA790/A790M for
t 210 mm;
and SA-240/SA-240M,
ASTM A182/A182M, and

SA-789/SA-789M and
ASTM A790/A790M for

SA-789/SA-789M and
ASTM A790/A790M for
t 210 mm;
and SA-240/SA-240M,
ASTM A182/A182M, and

SA-789/SA-789M and
ASTM A790/A790M for

Not 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
275 384 367 731 642
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 1], Part D, Subpart 1, Table U, General Note (b).
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Table 3
Maximum Allowable Stress Values
Division 1 Values, ksi Division 2 Values, ksi
SA-789/SA-789M and SA-789/SA-789M and
ASTM A790/A790M for ASTM A790/A790M for
For Metal t 2 0.40 in.; t 2 0.40 in.;
Temperature Not SA-789 and SA-240/SA-240M, SA-789/SA-789M and and SA-240/SA-240M,
Exceeding, °F Tube; Pipe, ASTM A182/A182M, and | ASTM A790/A790M for ASTM A182/A182M, and
[Note (1)] t <0.40 in. ASTM A479/A479M t < 0.40 in. ASTM A479/A479M
100 33.1 29.1 48.3 425
200 32.5 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:

(1) This material may embrittle by exposure to moderately elevated temperatures. SeeSeetion II, Part D, Nonmandatory Appendix A,

A-207 and A-208.

(2) These values are provided for interpolation purposes only. The maximum.désigh temperature of this material is 662°F.

Table'3M
Maximum Allowable Stress Values
Division 1 Values;MPa Division 2 Values, MPa
SA<789/SA-789M and SA-789/SA-789M and
SA-789M ASTM A790/A790M for ASTM A790/A790M for
Tube; Pipe, SA-789/ t =10 mm; t =10 mm;
For Metal Temperature |SA-789M and ASTMA790/ and SA-240/SA-240M, SA-789/SA-789M and and SA-240/SA-240M,
Not Exceeding, °C A790M for. ASTM A182/A182M, and | ASTM A790/A790M for = ASTM A182/A182M, and
[Note (1)] t <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 elevated temperatures. See Section I, Part D, Nonmandatory Appendix A,

A-207 and A-208.
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CASE (continued)

2496-4 ASME BPVC.CC.BPV-2023

Table 4
Mean Coefficients of Thermal Expansion
Temperature Coefficient, Temperature Coefficient,
Range, °C (/°C) x 10° Range, °F (/°F) x 10°
RT-100 13.7 RT-212 7.6
RT-150 139 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

4 (2496-4)
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CASE

2498

Approval Date: June 20, 2008

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

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°F
(371°C).

(b) The maximum allowable stress values for the mate-
rials shall be those given in Tables 1 and 1M.

(c) The material shall be considered as P No. 1, Grodp
No. 1.

(d) For external pressure design, use Fig. CS-2 of Sec-
tion II, Part D.

(e) In UCS-66 the material shall be assigned‘to Curve B
in the as-rolled condition and Curve D in“the normalized
condition.

(f) This Case number shall be off the Manufacturer's
Data Report.

Table 1
Maximum Allowable Stress Valués

For Metal Grade P235GH Grade P265GH
Temperature Not Maximum Allowable Maximum Allowable
Exceeding, °F Stress Values, ksi Stress Values, ksi

100 149 17.0
150 14.9 17.0
200 149 17.0
250 149 17.0
300 4.9 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 purposes only.
The maximum use temperature is 371°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

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 between
55 and 78.

(d) The fitting size shall not exceed NPS ¥(DN 25).

(e) The fitting manufacturer shall provide the purcha-
ser with a Certificate of Compliance.that states compli-
ance with this Case and identifies(by part number all of
the purchaser’s fittings that comply with requirements
of this Case.

(f) ldentification of thedittings shall conform to the re-
quirements of HLW-203(b).

(g) Welding procedure and performance qualification
shall be performed in accordance with Section IX and
the additional fequirements of Part HLW.

(h) The praximum allowable working pressure for a
vessel ingorporating these fittings shall be established
by a proof test per HLW-500.

(i). All other requirements of Part HLW shall be met.

{7) 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 (2500)
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CASE

ASME BPVC.CC.BPV-2023 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 manu-

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.

1(2511)
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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 this
material, except that solution treatment, when.required,
shall be at the minimum temperature’'of 2120°F
(1160°C) and the recommended maximum temperature
of 2270°F (1245°C).

(e) The maximum allowable stfess values for the mate-
rial shall be as given in TableS 3 and 3M. The maximum
design temperature is 13822°E (750°C).

(f) Separate welding procedure and performance_qua-
lification shall be conducted for the material in accor-
dance with Section IX.

(g) This Case number shall be referenced in the docu-
mentation and marking of the material andrecorded on
the Manufacturer's Data Report.

Table 1
Chemical Reguirements

Element Composition, %
Carbon 0.07-0.14
Manganese, max. 2.00
Phosphorus, max. 0.040
Sulfur, max. 0.010
Silicon, max. 1.00
Nickel 9.00-12.00
Chrontium 17.50-19.50
Titanium 0.10-0.25
Célumbium plus Tantalum 0.10-0.40
(Ti+Cb/2)/C 2.0-4.0
Copper 2.50-3.50
Boron 0.0010-0.0040

Table 2
Mechanical Property Requirements
Tensile strength, min. ksi (MPa) 73 (500)
Yield strength, min. ksi (MPa) 30 (205)
Elongation in 2 in. or 50 mm, min., % 35

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)

2512 ASME BPVC.CC.BPV-2023

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 17.0 20.0 [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 13.9 18.8 [Note (1)]
1000 13.5 18.3 [Note(f1)]
1050 13.2 17.8 [Nete/(1)]
1100 129 174 (Note (1)]
1150 12.6 1533 [Note (1)]
1200 11.8 1.8
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 acceptable. Thesehigher stress values exceed 66%;%, but do not exceed
90% of the yield strength at temperature. Use'af-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.

(2) These values are provided for interpolation purposes only.

2 (2512)
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CASE (continued)

ASME BPVC.CC.BPV-2023

2512

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)]
100 121 138 [Note (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 [Nete (1)]
425 105 138 Note (1)]
450 102 137 [Note (1)]
475 99.7 135 [Note (1)]
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 5045, 50.5
725 411.5 41.5
750 35.2 35.2

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 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 applicationis where slight amounts of distortion can cause leakage or malfunction.

3 (2512)
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ASME BPVC.CC.BPV-2023

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°C).

(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 shell shall not
exceed the limit set by eq. (1).

Pp= [2/3] x ke x Sy x Ip(KJ M

D; = inside diameter

D, = outside diameter

k. = membrane adjustaient factor from Table 2. Inter-
polation maybe’used for intermediate values of de-
sign temperature.

Pp = design pressure

S, = yield strength value at design temperature

Y = diameter ratio D,/D;

(f)~The design pressure for a spherical shell shall not
exceed the limit set by eq. (2).

Pp= (4/3) x ke x Sy x I,(Y) (2)

(g) For all components except standard pressure parts
and bolted flanges specified in (m), the elastic analysis
shall be performed. The local primary membrane{R}, local

primary membrane plus bending (P[ + Pb], and primary
plus secondary stresses intensity [PI + P+ Q) shall not
exceed the following limits:

By < ke % SfJ1,5 ®3)

Py £ky x Sy (4)
Py Py < a x ki x S,/1.5 ()
Pl+Pp+Q<2xkpxSy, (6)

a_=_shape factor [see KD-210(0)]

kp-= 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 total
accumulated inelastic strain including the effect of creep
shall be performed for pressure parts except standard
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 creep
analysis:

(U.S. Customary Units)

log oysj = — 0.0263 x (P/1000)? + 0.8159 x (P/1000)
- 4.6063

(51 Units)
logoypa = — 0.0263 x (P/1000)% + 0.8159 x (P/1000)
- 3.7677
where

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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CASE (continued)

2514-1

P = Larson-Miller parameter

= (T¢ + 273.16) x (20 - log €min)

= (Tr/1.8 + 255.38) x (20 - log €min)
T¢ = temperature, °C
Tr = temperature, °F

Emin = upper bound minimum creep rate, %/hr

The total accumulated inelastic strain shall not exceed
the following:

For weld and heat affected Other Parts

zone
Membrane 0.5% 1.0%
Bending 1.25% 2.5%
Local 2.5% 5.0%

A shakedown analysis shall be conducted by using max-
imum expected operating loads and maximum continuous
time at operating temperature for at least 2 cycles. The
analysis shall demonstrate that the unloading and subse-
quent reloading portions of the cycle are elastic at any
point. The hold time at the maximum load that is used
in the analysis shall be at least one year to consider the
effects of creep on shakedown.

(i) (kc x Sy) instead of S, shll be used in the pure shear
stress evaluation in KD-232 and bearing stress evaluation
in KD-233.

(j) When the design cycles are calculated in accordance
with KD-3, the design fatigue curve for 2%,Cr-1Mo-Y,V
steel shown in Figures 1 and 1M and Table 3 shall be
used. Interpolation may be used for the imtermediate
temperature between 800°F (427°C) and 850°F (454°C).
A mean stress correction is not necessary. The design-cy-
cles shall be less than or equal to 1,000 cycles.

(k) When the design cycles are calculated in\ac¢cordance
with KD-4, the fatigue crack growth rate.factors for high
strength low alloy steels shown in/Tables KD-430 or
KD-430M shall be used. The creep-crack growth during
hold time shall be considered.

(I) The design using autoftéttage per KD-5, layered
vessel constructions per,KB-8 and wire-wound vessel
construction per KD-9 shall’not be used.

(m) Standard pressure parts that comply with an
ASME product standard listed in Table KG-141 and flange
joints in accordance with Appendix 2 of Section VIII,

ASME BPVC.CC.BPV-2023

Division 1 may be used as closure components at the
pressure temperature rating listed in the ASME standard
or calculated per Appendix 2 of Section VIII, Division 1.
These parts shall be made of materials listed in Section
VIII, Division 3. When calculations are performed for sup-
plementary 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 maximum allowable stress values of S in Table 3 of
Section II, Part D. Primary plus secondary membrane
stress intensity in bolts shall not exceed 2S. Primary.plus
secondary membrane plus bending stress intensity in
bolts shall not exceed 3S due to the combinatien of both
the design loads and preloads. Stress intefisification due
to the threads shall not be considered in'the above anal-
ysis. The primary plus bending stress.for the bolted flange
shall not exceed 1.5S and primany plus secondary stress
for the bolted flange shall note%éeed 3S.

(n) Two sets of tension specimens and one set of Char-
py V-notch impact specimens shall be tested. One set each
of tension specimens shall be exposed to heat treatment
Condition A. The sé¢ond set of tension specimens and
the set of Charpy impact specimens shall be exposed to
heat treatment €ondition 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

2 (2514-1)
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CASE (continued)

2514-1

ASME BPVC.CC.BPV-2023

Table 1M
Values of Yield Strength

Yield Strength, MPa, for Metal Temperature Not Exceeding, °C

Spec. No. Grade, Class 40

100

200 250 300 350 375 400 425 450 475

SA-182 F22V, SA-336 F22V, 414
SA-541 22V, SA-542 Type D,
Class 4a, SA-832 22V

410

396 388 377 366 360 353 346 339 332

GENERAL NOTE: The maximum design temperature for these materials is 454°C. Values above 454°C are provided only for the purpose of

interpolation.

Table 2

Values of K. And K,

(2) heat at 100°F (56°C)/hr maXimum to 1100°F
(593°0)
(3) hold at 1100°F (593°C)for 1 hr

Design Temperature

Less than or equal to 750°F (399°C)
800°F (427°C)
825°F (441°C)
850°F (454°C)

k. k, (4) cool at 10°F (6°C)phr maximum to 1000°F
1.0 0.76 (538°C)

0.98 0.75 (5) hold at 1000°F, (538°C) for 15 hr

0.90 0.75 (6) cool at 10°F (6°C)/hr maximum to 975°F (524°C)
0.87 0.75

(7) hold at 975°F (524°C) for 24 hr

(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 &alues
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:lb.(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 treatment
and shall meet-thé transition temperature shift relation-
ship provided in (t). When the purchaser agrees, in lieu
of step gooling tests, chemical composition limits for the
J-factorand X-bar factor specified in API 934, December
2000 Edition, may be used, with the additional require-
ment that the X-bar chemical composition limits for weld-
ing consumables shall also be applied to the base metals
and shall be less than or equal to 15. The step cooling heat
treatment cycle shall be as follows:

(1) heat to 600°F (316°C), heating rate not critical

(8) cool at@D°F (6°C)/hr maximum to 925°F (496°C)

(9) hold-a?925°F (496°C) for 60 hr

(10) ool at 5°F (3°C)/hr maximum to 875°F (468°C)

(21) hold at 875°F (468°C) for 100 hr

(12) cool at 50°F (28°C)/hr maximum to 600°F
(8%6°C)

(13) cool to ambient temperature in still air

(t) The transition temperature shift relationship is as

follows:

vTr40 + 2.5AvTr40 < 50°F (10°C)

where
vTr40 = 40 ft-lb (54 J) minimum transition tem-
perature before step cooling at minimum
PWHT
AvTr40 = shift in the 40 ft-1b (54 ]) minimum transi-
tion temperature due to step cooling at
minimum PWHT (vTr 40 sc -vTr 40)
vTr 40 sc = 40 ft-1b (54 ]) minimum transition tem-

perature after step cooling at minimum
PWHT

(u) Caution is advised when using this material above
700°F (375°C). After exposure to temperature above
700°F (375°C), this material may exhibit temper embrit-
tlement and stress relaxation effects. The designer shall
consider these effects and their influence on the vessel.

(v) All other requirements of Section VIII, Division 3
shall be satisfied.

(w) This Case number shall be marked on the material,
shown and documented on the material test report, and
shown on the Manufacturer's Data Report.

3 (2514-1)
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CASE (continued)

2514-1

ASME

BPVC.CC.BPV-2023

Number of Cycles, N

1.0 E+04

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
\ E = 26,106 ksi
3
CI)?B ™~
5 100
© 800°F, 427°C
3 ———d
= ] —
N~ <
\{ Tt~
850°F, 454°C \\\
10
1.0 E+01 1.0 E+02 1.0€403

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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CASE (continued)

2514-1

Table 3
Tabulated Values of S,, From Figure 1
N ksi 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 35.4 244
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 \ Cb
SAW 0.05-0.15 0.50-1.30 0.05%0:35 2.00-2.60 0.90-1.20  0.015 max.  0.015max.  0.20-0.40  0.010-0.040
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  0.010-0.040
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 0.010-0.040
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 0.010-0.040

5 (2514-1)
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ASME BPVC.CC.BPV-2023

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
VIII, Division 3?

Reply: 1t 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 b€ per-
formed once it is in the final cross-sectional shape and
heat treated in accordance with the specification prior
to coiling into a helical spring. The material shall be certi-
fied to the mechanical properties for.a-diameter of wire
that has a diameter equivalent tg"thé smallest cross-
sectional dimension of the wire in the final shape.

(d) Welding is prohibited.

(e) The materials shall net be used for fabrication of
other pressure retaining‘Components, such as bolting,
wire wound vessels, or wire wound frames.

(f) This Case number shall be shown on the material
certification, marking on the material, and on the Manu-
facturer's Data Report.

CASE

2516

Tensile Strength Values, S,

Table 1

Diameter, in.

S ., miny Kksi

0.032
0.041
0.054
0.062
0.080
0.092
0.120
0.135
0.162
0.177
0.192
0:219
0.250

300
298
292
290
285
280
275
270
265
260
260
255
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
2.5 1900
2.8 1880
3.0 1860
3.5 1840
4.0 1820
4.5 1800
5.0 1780
5.5 1760
6.0 1740

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

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: 1t 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 allowabl€ stress-
es is used.

(f) For external pressure values, see Figure NFN-13"“of
Section II, Part D.

(g) Separate welding procedure and performange qua-
lifications shall be performed in accordance with Section
IX.

(h) Postweld heat treatment is neither’required nor
prohibited. When heat treatment i$\performed, it shall
be performed at 1,920°F (1 050°C) hiinimum.

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

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

2518-2

ASME BPVC.CC.BPV-2023

Table 1
Yield and Customary Strength Values

Table 1M
Yield and Customary Strength Values

For Metal Temperature Yield Strength, ksi Tensile Strength,

For Metal Temperature Yield Strength, Tensile Strength,

Not Exceeding, °F [Note (1)] ksi [Note (2)] Not Exceeding, °C MPa [Note (1)] MPa[Note (2)]
100 35.0 85.0 40 241 586
200 29.7 85.0 65 217 586
300 26.9 79.8 100 202 586
400 24.7 75.6 125 193 586
500 23.0 72.8 150 185 569
600 21.6 711 175 178 553
650 21.0 70.5 200 172 539
700 20.5 70.1 225 166 527
750 20.1 69.7 250 161 517
800 19.8 69.2 275 156 510
850 19.6 68.6 300 151 504
900 19.5 67.8 325 148 500
950 19.4 66.7 350 144 497
1,000 19.4 65.2 375 141 494
1,050 19.4 63.3 400 139 491
1,100 19.4 61.0 425 137 488
450 135 484
NOTES: 475 134 478
(1) General Note (b) of Table Y-1 in Section II, Part D applies to 500 134 471
these values. 525 134 463
(2) General Note (b) of Table U in Section II, Part D applies to 550 134 452
these values. 7% 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.

2 (2518-2)
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CASE (continued)

2518-2

Table 2
Maximum Allowable Stresses

For Metal Temperature  Allowable Stress Allowable Stress

Not Exceeding, °F Values, ksi Values, ksi
-20 to 100 23.3 23.3

200 19.8 23.3 [Note (1)]
300 17.9 23.3 [Note (1)]
400 16.5 21.6 [Note (1)]
500 15.3 20.7 [Note (1)]
600 14.4 19.4 [Note (1)]
650 14.0 18.9 [Note (1)]
700 13.7 18.5 [Note (1)]
750 13.4 18.1 [Note (1)]
800 13.2 17.8 [Note (1)]
850 13.1 17.6 [Note (1)]
900 13.0 17.5 [Note (1)]
950 129 17.5 [Note (1)]

1000 129 17.5 [Note (1)]

1050 12.9

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%3%, but do not exceed
90% of the yield strength at temperature. Use of these stress-
es may result in dimensional changes due to permaneuit,
strain. These stress values are not recommended forsthe
flanges of gasketed joints or other applications where-slight
amounts of distortion can cause leakage or malfunction.

Table 2M
Maximum Allowable Stresses
Allowable
For Metal Temperature Stress Values, Allowable Stress
Not Exceeding, °C MPa Values, MPa
-30 to 40 161 161

65 148 161 [Note.(1)]
100 135 161 [Netev(1)]
125 129 161 fNote (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:

(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) This value is provided for interpolation purposes only. The
maximum design temperature is as stated in (d).

3 (2518-2)
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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 I?

Reply: 1t 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_qua-
lifications shall be performed in accordance with Section
IX.

(f) Postweld heat treatment is neither required nor
prohibited. When heat treatment is performed, it shall
be performed at 1,920°F (1 050°C) minimum.

(g) This Case number shall be included in the material
documentation and marking and §hall be shown on the
Manufacturer's Data Report.

CAUTION: Austenitic alloys are’subject to stress-corrosion
cracking, intergranular attack, pitting, and crevice corrosion
when used in boiler applications in aqueous environments. Fac-
tors that affect the susceptibility of these materials are applied
or residual stress, water chemistry, deposition of solids, and
material condition:-Susceptibility to attack is enhanced when
the material is*dsed in a sensitized condition or with residual
cold works 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 and crackage. For successful opera-
tion’in water environments, 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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CASE (continued)

2520 ASME BPVC.CC.BPV-2023

Table 1 Table 1M
Maximum Allowable Stresses 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 19.1 23.3 [Note (1)] 65 149 161 [Note (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 (1)]
650 16.1 21.8 [Note (1)] 175 128 160 [Note (1]
700 15.9 21.5 [Note (1)] 200 124 160 [Ntes (1)]
750 15.8 21.3 [Note (1)] 225 121 159 [Néte (1)]
800 15.6 21.1 [Note (1)] 250 118 158[Note (1)]
850 15.5 20.9 [Note (1)] 275 116 157 [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)]
GENERAL NOTE: The revised criterion of 3.5 on tensile strength 450 107 145 [Note (1)]
was used in establishing these values. 475 106 142 [Note (1)]
NOTE: 500 106 140 [Note (1)]
(1) 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 575 103 [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 o 102 [Note (2)]
90% of the }.Ileld. strength at temperature. Use of these stress.es GENERAL NOTE: The revised criterion of 3.5 on tensile strength
may result in dimensional changes due to permanent strain. . s
was used in establishing these values.
These stress values are not recommended for the flanges of
gasketed joints or other applications where slight amoungs NOTES:
of distortion can cause leakage or malfunction. (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 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.

(2) This value is provided for interpolation purposes only. The
maximum design temperature is as stated in (c).

2 (2520)
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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 loca-
tions where local customary units are different than those
used for the general design, the local units may_beised
for the design and documentation of that component. Si-
milarly, for proprietary components or thoseluniquely as-
sociated with a system of units differentthan that used
for the general design, the alternate whitsS may be used
for the design and documentation ¢f that component.

(b) When separate equations ate provided for U.S. Cus-
tomary and SI units, those equations must be executed
using variables in the units-associated with the specific
equation. Data expressedyin other units shall be converted
to U.S. Customary or/SI whits for use in these equations.
The result obtained\from execution of these equations
may be convertéd-to other units.

(c) Production, measurement and test equipment,
drawings, welding procedure specifications, welding pro-
cedure and performance qualifications, and other fabrica-
tion.documents may be in U.S. Customary, SI, or local
custémary units in accordance with the fabricator's prac-
tice. When values shown in calculations and analysis, fab-
rication documents, or measurement and test equipment

are in different units, any conversions necessary for ver-
ification of Code compliance shall be in accordance with
paras. (g) and (h).

(d) Material that has been manufactured and-certified
to either the U.S. Customary or SI material$pecification
(e.g., SA-516 or SA-516M) may be used regardless of the
unit system used in design.

(e) Standard fittings (e.g., flanges, elbows, etc.) that
have been certified to either U.S./Customary units or SI
units may be used regardless;of the units system used
in design.

(f) Conversion of units;/using the precision specified in
paras. (g) and (h) shall be performed to assure that di-
mensional consistency is maintained. Conversion factors
between U.S. Gustomary and SI units may be found in
the Nonmandatory Appendix, Guidance for the Use of
U.S. Customary and SI Units in the ASME Boiler and Pres-
sure Vessel Code. Whenever local customary units are
used the Manufacturer shall provide the source of the
conversion factors that shall be subject to verification
and acceptance by the Authorized Inspector or Certified
Individual.

(g) Conversion factors shall be accurate to at least four
significant figures.

(h) The results of conversions of units shall be ex-
pressed to a minimum of three significant figures.

(i) All entries on a Manufacturer's Data Report shall be
in units consistent with the fabrication drawings for the
component using U.S. Customary, SI, or local customary
units. It is acceptable to show alternate units parentheti-
cally. Users of this Case are cautioned that the receiving
Jurisdiction should be contacted to ensure the units are
acceptable.

(j) U.S. Customary, SI, 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 are
acceptable.

(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,
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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: 1t 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 when
using this Code Case:

(1) For butt joints, the nominal thickness at'the thick-
est welded joint shall not exceed Y, in. (13.thm).

(2) For corner joints or lap welds, the thinner of the
two parts joined shall not exceed Y, in_{t3 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 maintaified at least 30°F (17°C) above
that given in Fig. UCS-66+for the governing material clas-
sification and thickitess combination in UCS-66(a).

(e) The pneumatic test pressure shall be at least equal
to 1.3 times the’maximum allowable working pressure, to
be stamped-on the vessel, multiplied by the lowest ratio
(for the{materials of which the vessel is constructed) of
the stress value S for the test temperature of the vessel
to_the stress value S for the design temperature (see
UG-21). In no case shall the pneumatic test pressure ex-
ceed 1.3 times the basis for calculated test pressure by
more than 10% as defined in Appendix 3-2. The provi-
sions of UG-100 shall not apply.

(f) The pressure in the vessel shall be gradually in-
creased to not more than one-half of the test pressure.
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 pres-
sure shall be reduced to a value equal to th€ test pressure
divided by 1.3 and held for a sufficienttime to permit in-
spection of the vessel. This inspection for leakage may be
performed outside of the test facility defined in (g)(1).
The visual inspection of theWessel at the required test
pressure divided by 1.3 may“be waived, provided:

(1) a suitable gas leak test is applied.

(2) substitutionsof the gas leak test is by agreement
reached between-Manufacturer and Inspector.

(3) all welded seams that will be hidden by assembly
are given a visual examination for workmanship prior to
assembly,

(4)the vessel will not be constructed and stamped
for_“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, in-
cluding the pressure wave and projectiles, a catastrophic
failure of the vessel under the maximum pneumatic test
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 United
States or Canada, certification by a Professional Engineer
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 United
States and Canada, certification by an Engineer experi-
enced in the design of blast-resistant enclosures with qua-
lifications acceptable to the concerned legal jurisdiction.

The signed certification shall be identified in the
written description of the Quality Control System [see
UG-117(e)] for information to the Authorized Inspector
as a part of the UG-117(f) authorization and annual
reviews.

The Manufacturer shall ensure that the test facility
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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CASE (continued)

2527 ASME BPVC.CC.BPV-2023

(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.
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CASE

2529

Approval Date: October 27, 2005

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

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 watertube type
with a horizontally mounted helical coil heat exchanger.

(b) A drain valve shall be connected at the lowe€st prac-
ticable point in the piping connected to the heat
exchanger.

(c) Helical Coil heat exchanger must be*made of a cor-
rosion resistant material.

(d) All other requirements of Section IV shall apply.

(e) This Case number shall be included on the Manufac-
turer's Data Report Form H-3’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

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 machined
to form an integral backing strip meeting the ¢equire-
ments of Figure 1.

(g) Outside diameter of the formed head and shell shall
not exceed 30 in. (750 mm).

(h) The required thickness of the formied head shall not
exceed ', in. (13 mm). 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 exceed
¥ in. (5 mm).

(j) Heads shall have a driving force fit before welding.

(k) The joint efficiency of the head-to-shell joint shall
be determined4pom Table UW-12 for a Type 2 joint de-
pending on ¢he degree of radiographic examination. The
limitations in Table UW-12 for the Type 2 joints do not
applys

(). 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,
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CASE (continued)

2537 ASME BPVC.CC.BPV-2023

Figure 1
Integral Backing Strip
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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: 1t 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 by a
series of adjoining heat transfer plate(s).

(c) All other applicable requirements of-Séction VIII, Di-
vision 1 have been met.

(d) The head is protected from mgchanical damage by
the finned portion of the heat exhanger and by the inte-
gral underlying brazed structure.

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

The Committee’s function is to establish rules of safety, relating only to pressure integrity, governing the construction of boilers, pressure vessels, transport
tanks and nuclear components, and inservice inspection for pressure integrity of nuclear components and transport tanks, and to interpret these rules when
questions arise regarding their intent. This Code does not address other safety issues relating to the construction of boilers, pressure vessels, transport tanks
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-2023

CASE

2540-1

Approval Date: November 4, 2022

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

Case 2540-1
2.5Cr-1Mo-V-B-Ti Material
Section |

Inquiry: May 2.5Cr-1Mo-V-B-Ti (UNS K30736) seamless
tubes conforming to SA-213/SA-213M, Grade T24 be used
for Section I construction?

Reply: It is the opinion of the Committee that normal-
ized and tempered seamless 2.5Cr-1Mo-V-B-Ti tubes con-
forming to SA-213/SA-213M, Grade T24 may be used for
Section I construction, provided the following require-
ments are met:

(a) The wall thickness of the tubes shall not be greater
than 0.5 in. (12.7 mm).

(b) The maximum design temperature shall be 1,067°F
(575°C).

(c) The maximum allowable stress values for the mate-
rial shall be those given in Table 1 or Table 1M.

(d) Welding procedure and performance qualifications
shall be conducted in accordance with Section IX. Sepa-
rate welding procedure qualification is required for this
material. For performance qualifications, this material
shall be considered P-No. 5A. Procedure and performance
qualifications qualified under previous versions of this
Case do not require requalification.

(e) Exemptions to postweld heat treatnrent 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 th¢ PWHT temperature range
shall be 1,325°F-1,420°F (720°C-770°C).

(f) All cold-formed matetial that is designed for service
at a nominal temperature/of 900°F (480°C) or higher shall
be heat treated in aceordance with the following rules.
Cold-bending or’-forming is defined as any method that
produces straiin the material and is performed at a tem-
perature below 1,200°F (650°C). The calculations of cold
strains §hall be made as described in Section I, PG-19.

(1)For tubes of diameter smaller or equal to 3 in.
(761 mm) with greater than 28% strain, the cold-formed
area, including the transition to the unstrained portion,
shall be stress relieved at a temperature between

1,200°F and 1,380°F (650°C and 750°C), with a soaking
time of 1 hr/in. (1 h/25 mm), minimum of 1 hour, fol-
lowed by cooling in air.

(2) For all cold swages, flares, and upsets regardless
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 tempered in accordance with SA-213/
SA-213M. This heat treatment shall not be performed lo-
cally. The material shall be €ither heat treated in its en-
tirety, or the cold-strained area (including the
transition) shall be cut'\away from the balance of the tube
or component, and heat treated separately or replaced.

(3) In all othér cases, heat treatment is neither re-
quired nor prohibited.

(g) All material formed at or above 1,200°F (650°C)
shall be¢eaustenitized and tempered in accordance with
SA-2134/SA-213M. This heat treatment shall not be per-
formed locally. The material shall be either heat treated
ifnits entirety, or the hot-formed area (including the tran-
sition) shall be cut away from the balance of the tube or
component, and heat treated separately or replaced.

(h) Except as provided in (i), if during manufacturing
any portion of the component is heated to a temperature
greater than 1,420°F (770°C), then the component heated
above 1,420°F (770°C), including the heat-affected zone
created by the local heating, shall be removed, renorma-
lized and tempered, and then replaced in the component.

(i) 1f the allowable stresses to be used are less than or
equal to those provided in Table 1A in Section II, Part D
for Grade 22 (SA-213/SA-213M, T22) at the design tem-
perature, then the requirements of (h) may be waived,
provided that the portion of the component heated to a
temperature greater than 1,470°F (800°C) is reheat treat-
ed within the temperature range 1,325°F-1,425°F
(720°C-775°C).

(j) 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.

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)

2540-1

ASME BPVC.CC.BPV-2023

Table 1
Maximum Allowable Stress Values

Table 1M
Maximum Allowable Stress Values

For Metal Temperature Not Max. Allowable Stress Values,

For Metal Temperature Not Max. Allowable Stress Values,

GENERAL NOTE: Values shown in italics are obtained from time-
dependent properties.

NOTE:
(1) The stress value at 1,100°F is provided for interpolation only.
The maximum design is stated in (b) of the Reply.

Exceeding, °F ksi Exceeding, °C MPa
100 24.3 100 167
200 24.3 200 161
300 23.9 300 158
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 20.9
950 19.1 GENERAL NOTE: Values shown in italics are obtained from time-
1,000 14.6 dependent properties.
1,050 9.8
1,100 [Note (1)] 5.8

2 (2540-1)
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CASE

2544-2

Approval Date: January 26, 2009

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

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 calcu-
lated in accordance with UG-33 of Division-1 is more than
five times the required design exterhal’pressure.

(c) The external pressure to be §tamped on the name-
plate shall be no greater than 20% of the calculated max-
imum allowable external pressure.

(d) 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,
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CASE

ASME BPVC.CC.BPV-2023 2546

Case 2546
Use of SA-240 Grade 904L (UNS N08904)
Section IV

ANNULLED
Annulment Date: December 30, 2022

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

2554

Approval Date: January 3, 2006

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

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)

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 (coyroded
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-wessel, less corrosion
allowance
t, = required thickness of'vessel wall calculated per
TD-300.2, with E £)1.00
L = axial length of nezzle with thickness ¢,
A = (dn/Dm)(Deft)"?
tstq = nominal wallthickness of ASME B36.10 standard
weight.pipe

By

(b) The following conditions shall be met:

(1)Use of this Case is limited to temperatures where
time-dependent properties do not control the allowable
stress. See Section II, Part D, Table 1A Notes (Time-
Dépendent Properties).

(2) Material shall be ferrous steel with allowable
stress in tension per Table 1A of Section II, Part D. The
specified minimum yield strength/specified .minimum
tensile strength (YS/TS) shall be <0.80.

(3) The openings shall not exceed'the DN 600
(NPS 24).

(4) The ratio of opening diameter4o vessel diameter
(dm /D) and the ratio of vessel dianteter to vessel thick-
ness (D,,/t) shall meet the following limits:

(-a) For (d,/D ) > 05(D,,/t) < 100
(-b) For (d,,/D ) &0:5(D,/t) < 250

(5) Cyclic loading is‘hot a controlling design require-
ment (see TD-200),

(6) The opening is in a cylindrical vessel. It shall be
located not less-than 1.8(D,,t)*/? from any other gross
structural discontinuity such as a head or stiffener.

(7) The spacing between the centerlines of the open-
ings ahd any other opening is not less than three times
theif average diameter.

(8) The opening is circular in cross section and the
nozzle axis is normal to the surface of the cylindrical ves-
sel. These rules do not apply to laterals, non-uniform-wall
nozzles, or pad reinforcements.

(9)IfL < 0.5(dnt,)"?% use t, =t, in eq. (11)(1) and
(11)(2) below.

(10) t,, shall not be less than 7/8 tstq through an axial
length of (d,,t,)*?. The other applicable rules of TD-680
shall be met.

(11) The opening shall satisfy eqs. (1) and (2), as
follows:

d, 3/2 6 1/2
2+ 2|1 EC + 1.251
D, t

m

< 2.95(% )

1/2
1+[d_m]/(t_n]3/2 &
Dy t
2
{Bl[t—") N zzs[t—”)(d—mj + BZ}A 1155
t t \ b,
a > (0.93
10822 + [zzs(g—'") + 228} +152 ()
m

+ 0.005/1)(%)

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,
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CASE (continued)

2554 ASME BPVC.CC.BPV-2023

(12) This Case number shall be shown on the Manu-
facturer's Data Report.
(c) This Code Case was developed from WRC Bulletin
335.

Figure 1

2 (2554)
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ASME BPVC.CC.BPV-2023

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: It 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 cori-
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 method-for determining the val-
ues provided in the ASME Boiler and Pressure Vessel
Code that are used in the deSign of boilers and pressure
vessels and based on the properties affirmed by the mate-
rial manufacturer (in.accordance with the requirements
of the applicable SA/SB specification) is provided in Man-
datory Appendices 1 through 5 and 10 of Section II,
Part D.

(c) Materidl test reports shall be obtained from the ma-
terial manufacturer for all materials and contain an affir-
mation-that the material complies with the stated
specification.

{d) When invoked, this Code Case is a supplement to
each of the SA/SB specifications listed on the Manufac-
turer's Data Report as required by (e).

(e) This Case number and an itemized list of the mate-
rial specifications to which it applies shall be shown on
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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ASME BPVC.CC.BPV-2023

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 netch
tensile test for T6 or T651 temper.

(1) The Sharp-Notch Strength/Yield Strength Ratio
shall be determined using the ASTM E338.or ASTM
E602 test method. Specimens shall be cutfrom a produc-
tion vessel. Two specimens from a produgction vessel shall
be tested to qualify a single heat of material. The samples
shall be obtained from the production vessel after the all
forming and heat treating is completed.

(2) The geometry of the.specimen shall meet the di-
mensional requirement-of{ASTM E338, para. 6, Fig. 3 or
ASTM E602, Figure 1-The’specimen shall be cut such that
the longitudinal axis:ofthe production vessel is parallel to
the long axis of €he specimen. The following exemptions
to the dimensional requirements of the above specimens
may be applied:

(za) For ASTM E338 specimen, the test section
width less than 2 in. (50 mm) may be used, however
the'fatio of the notch depth to specimen net ligament
width shall not be less than 0.25. The specimen thickness
limitation in the test section need not be satisfied.

(-b) For ASTM E602 specimen, the test section dia-
meter less than 0.5 in. (12.5 mm) may be used, however
the ratio of notch depth to the specimen net liganient dia-
meter shall not be less than 0.25.

(3) The tensile test methods in ASTM _B557 shall be
used in lieu of ASTM E8 where specified<in ASTM E338
and ASTM E602.

(4) Sharp-Notch Strength/Yield Strength Ratio shall
not be less than 0.9.

(d) Maximum metal temperature shall not exceed
225°F (107°C).

(e) Yield strength values shall be as shown in Table 2,
Table 2M, Table 3 ,,and 3M.

(f) The following properties shall be used in the frac-
ture mechanjcsyevaluation. The material is exempted
from Charpy’V"Notch testing requirements.

(1) &value of 23 ksi - in./? (25 MPa-m'/? ) shall be
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 used
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.1/2,
(-b) SI units:

= 1.31 E-10 (m/cycle)(MPa-m'/% )™
3.26

= 2.34 MPa-m'/?

= 2.01 MPa-m'/?

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 or
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 in
the product specifications in Table 1 shall be used in lieu
of SA-370 as specified in KM-232.

(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,
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CASE (continued)

2563 ASME BPVC.CC.BPV-2023

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
SB-241/SB-241M, T6 temper A96061 Seamless 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

Material Specification (Thickness) ksi -20 to 100 150 200 [Note (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 B4.6 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 temperature 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

Material Specification (Thickness) MPa -30 to 40 65 100 [Note (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 pim) 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

Material Specification (Thickness) ksi -20 to 100 150 200 [Note (1)]
SB-209 Sheet, plate (0.25 in. to 4.000 in.) 35 35 34.6 33.7 32.4
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.

2 (2563)
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CASE (continued)

ASME BPVC.CC.BPV-2023

2563

Table 3M
Yield Strength Values, A96061 Aluminum — T651 Temper

Specified Minimum Yield Strength Values for Metal

Temperature, °C

Specified Yield Strength, 125
Material Specification (Thickness) MPa -30 to 40 65 100 [Note (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
1000
© N
N
< 100 =
m‘ k
V5]
- ]
()
(_3“ 10
>
1
1.0 E+00 1.0 E+02 1.0 E+04 1.0 E+06 1.0 E+08 1.0 E+10

Number of Cycles

GENERAL NOTE: Modulus of elasticity - E = 69 x 10° MPa.
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CASE (continued)

2563 ASME BPVC.CC.BPV-2023

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
5.0E+01 70.00 483
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+09 290 20

GENERAL NOTES:

(@) Number of design cycles indicated"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 logtlog plot. Accordingly, for Si > S > §j,
(N/Ni) = (Nj/Ni) [log(Si/S]/log(Si/Sj)]

4 (2563)
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ASME BPVC.CC.BPV-2023

CASE

2565

Approval Date: December 30, 2006

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

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 is per-
missible to mount safety and safety relief valves down-
stream of the outlet end of the heated tubingyof coil
type boilers under the following conditions:

(a) The safety or safety relief valves cannet be isolated
from the heated tubing.

(b) The water volume contained jn¢he heated tubing
and the pipe or tubing connecting(he heated tubing and
the safety or safety relief valve-shall not exceed 1 gal
(3.8 L).

(c) The tubing and outlet,tubing or piping shall not ex-
ceed NPS 1 (DN 25) diameter.

(d) This Case number shall be included on the Manufac-
turer’s Data Repott.

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-2023

CASE

2568-1

Approval Date: December 21, 2016

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

Case 2568-1

HG-701.1 Permissible Mounting Safety Relief Valves for
Coil-Type Water Boilers

Section IV

Inquiry: Section 1V, HG-701.1 requires that a coil-type
water boiler shall have the safety relief valve located on
the hot water outlet end. Under what circumstances is it
permissible to mount the safety relief valve on the header
between the primary and secondary heat exchangers of a
coil-type water boiler?

Reply: It is the opinion of the Committee that it is per-
missible to mount the safety relief valve on the header be-
tween the primary and secondary heat exchangers of a
coil-type water boiler under the following conditions:

(a) The system circulator is installed on the hot water
outlet piping.

(b) There are no intervening valves between the [pri-
mary heat exchanger, secondary heat exchanger or.safety
relief valve.

(c) The water volume contained in the heated tubing
and the piping and the safety relief valve shall not exceed
3 gal (114 L).

(d) A flow-sensing device is installed’on the hot water
outlet end of the coil-type water beiler to prevent burner
operation at a water flow rate inadequate to protect the
water boiler unit against overheating at all allowable fir-
ing rates.

(e) Temperature-sensing devices are installed on the
cold inlet and hot outlet water ends of the coil-type water
boiler for high temperature limit protection.

(f) The safetyrrelief valve shall be placed at a location
where the highest operating pressure occurs.

(g) Al other requirements of Section IV shall apply.

(h)This Case number shall be included on the Manufac-
turet’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

ASME BPVC.CC.BPV-2023 2570

Case 2570
Copper Alloys
Section IV

ANNULLED
Annulment Date: June 21, 2023

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.

1(2570)
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ASME BPVC.CC.BPV-2023

CASE

2571-1

Approval Date: January 26, 2009
Impending Annulment Date: January 1, 2024

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

Case 2571-1

Use of SA-240, Grades 304L and 316L in Thickness Less
Than ¥, in. (6 mm)

Section IV

Inquiry: Under what conditions may SA-240 Plate Alloy
Steel, Grades 304L and 316L in thickness less than 1/4 in.
(6 mm) be used in Section IV construction?

Reply: It is the opinion of the Committee that SA-240
Plate Alloy Steel, Grades 304L and 316L in thickness less
than Y%, in. (6 mm) may be used in Section IV construction
for maximum allowable working pressures up to 160 psi,
provided:

(a) The material shall be used only on hot water heat-
ing boilers or hot water supply boilers.

(b) The material thickness shall not be-less than
0.059 in. (1.5 mm).

(c) The material shall be limited to headers not ex-
posed to products of combustion.

(d) All other requirements of Section IV shall apply.

(e) 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(2571-1)
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ASME BPVC.CC.BPV-2023

CASE

2576

Approval Date: December 30, 2006

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

Case 2576

Use of ASTM A672-06 and A691-98(R2002) Electric-
Fusion-Welded Pipe

Section |

Inquiry: May electric fusion welded (EFW) pipe made to
ASTM A672-06 and ASTM A691-98(R2002) be used in
Section I construction?

Reply: It is the opinion of the Committee that electric fu-
sion welded pipe may be used in Section I construction
under the following conditions:

(a) The electric fusion welded pipe shall be limited to
those specifications, grades, and classes given in Table 1.

(b) Allowable stresses to be used shall be those given in
Table 1A of Section II Part D for Section I use for the
equivalent ASME materials (as shown in Table 1), and de-
sign temperatures shall be limited to those given in
Table 1.

(c) Material Test Reports (MTRs) shall be provided for
the plate used in making the pipe and for all tests re-
quired to be performed in manufacturing the pipe.

(d) The welding filler metal used shall have the same€
nominal composition as the base metal.

(e) The P and/or S numbers to be used in welding these
materials shall be the same as the P numbers of 'the
equivalent ASME plate material specifications(@iven in
Table 1.

(f) This Case number shall be identified in'the MTR.

(g) This Case number shall be included il the Manufac-
turer’s Data Report.

Table1
Pipe Specifications

Maximum Use

Plate Material Temperature, °F

ASTM Specification Specification (°C)
A672-C60 Cl. 22 SA-516 Gr. 60 700 (371)
A672-C65 Cl. 22 SA-516 Gr. 65 700 (371)
A672-C70.£1. 22 SA-516 Gr. 70 700 (371)
A6724N75 CL. 22 SA-299 700 (371)
A672-H80 Cl. 22 SA-302 Gr. C 800 (427)
A691-1Cr Cl. 22 SA-387 Gr. 12 Cl. 1 850 (454)
A691-1Cr Cl. 22 SA-387 Gr. 12 CL. 2 850 (454)
A691-1Y,Cr CL. 22 SA-387 Gr.11 CL. 1 850 (454)
A691-1Y,Cr CL. 22 SA-387 Gr. 11 Cl. 2 850 (454)
A691-2Y,Cr Cl. 22 SA-387 Gr. 22 CL. 1 850 (454)
A691-2Y,Cr CL. 22 SA-387 Gr. 22 CL. 2 850 (454)
A691-91 Cl. 42 SA-387 Gr. 91 Cl. 2 1,000 (538)

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-2023

CASE

2577

Approval Date: October 2, 2008

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

Case 2577
Use of 316L Stainless Steel at Elevated Temperatures
Section VIII, Division 1

Inquiry: May Type 316L (UNS S31603) material con-
forming to material specifications SA-182, SA-213/
SA-213M, SA-240, SA-249, SA-312, SA-336, SA-403, or
SA-479 be used in the construction of welded vessels de-
signed to Section VIII, Division 1, at 850°F to 1200°F
(454°C to 649°C)?

Reply: 1t is the opinion of the Committee that the mate-
rial described in the Inquiry may be used for welded con-
struction under the rules of Section VIII, Division(lywithin
the limits listed in the Inquiry, provided the follewing re-
quirements are met:

(a) The allowable stresses shall be obtained from
Tables 1 and 1M.

(b) The material shall have an-ASTM grain size of 7 or
coarser for use at 1,000°F (550°C) and above.

(c) This Case number shall’be identified on the Manu-
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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CASE (continued)

2577
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Table 1
Maximum Allowable Stress Values

For Metal
Temperature Not Maximum Allowable Stress Values, ksi
Exceeding, °F [Note (1)] and [Note (2)]

900 9.2, 12.4 [Note (3)]

950 9.0, 12.1 [Note (3)]
1,000 8.8, 11.9 [Note (3)]
1,050 8.6, 11.6 [Note (3)]
1,100 8.4, 11.4 [Note (3)]
1,150 8.3, 8.8 [Note (3)]
1,200 6.4, 6.4

GENERAL NOTE: Material sensitized by exposure to long-time
high-temperature operation may have reduced low-temperature
notch toughness.

NOTES:

(1) Stress values for welded pipe and tube shall be the listed val-
ues multiplied by a factor of 0.85.

(2) Allowable stresses for temperatures of 1200°F and above
are values obtained from time-dependent properties.

(3) 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
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
permanent 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 (2577)

Table 1M
Maximum Allowable Stress Values

For Metal
Temperature Not Maximum Allowable Stress Values, MPa
Exceeding, °C [Note (1)] and [Note (2)]

525 61.2, 82.6 [Note (3)]
550 59.9, 80.9 [Note (3)]
575 58.8, 79.4 [Note (3)]
600 57.8, 76.5 [Note (3)]
625 57.0, 58.5 [Note (3)]
650 43.4, 43.4 [Note (4)]

GENERAL NOTE: Material sensitized by exposure to.long-time
high-temperature operation may have reduced low;temperature
notch toughness.

NOTES:

(1) Stress values for welded pipe and tube shall be the listed val-
ues multiplied by a factor of 0.85;

(2) Allowable stresses for temperdtures of 650°C and above are
values obtained from time:d€pendent properties.

(3) Due to the relatively low yield strength of these materials,
these high stress values were established at temperatures
where the shortetiine tensile properties govern to permit
use of these alloys where slightly greater deformation is ac-
ceptable,FHese higher stress values exceed 66%;% but do
not exceed 90% of the yield strength at temperature. Use
of thesé/stresses may result in dimensional changes due to
pesmanent 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.

(4) Maximum design temperature is 649°C. Value at 650°C is
provided for interpolation only.
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CASE

2581

Approval Date: April 26, 2007

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

Case 2581

20Cr-25Ni-1.5Mo-Cb-N Seamless Austenitic Stainless
Steel Tube

Section |

Inquiry: May solution-treated 20Cr-25Ni-1.5Mo-Cb-N
seamless austenitic stainless steel tube with chemical
analysis shown Table 1, the mechanical properties shown
in Table 2, and that otherwise conform to applicable re-
quirements in SA-213/SA-213M be used for steam service
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 that the following re-
quirements are met:

(a) The material shall meet the chemical analysis and
minimum tensile requirements specified in Tables 1 and
2, and shall otherwise meet the requirements of
SA-213/SA-213M as applicable, except as shown in (b)
and (c).

(b) The minimum solution treating temperature for this
material shall be 2,100°F (1 150°C).

(c) This material shall have a hardness not exceéding
256 HB/270 HV (100 HRB).

(d) The rules of PG-19 for TP347H shall apply for this
material, except that solution treatmenty/when required,
shall be at the minimum temperature of 2,100°F
(1150°C).

(e) The maximum allowable stfess values for the mate-
rial shall be as given in TableS 3 and 3M. The maximum
design temperature is 1,500°F (815°C).

(f) Separate welding précedure and performance qua-
lification shall be conducted for the material in accor-
dance with Section\IX. Filler metal shall be limited to
either nickel-base-fillers SFA-5.14 class ERNiCrMo-3 (Al-
loy 625) or to'\matching filler metal.

NOTE: When nickel-base fillers SFA-5.14 class ERNiCrMo-3 (Alloy:
625) is used, the weld metal is subject to severe loss of impact
strength at room temperature after exposure in the.range of
1,000°F to 1,400°F (540°C to 760°C).

(g) This Case number shall be referenced-in’the docu-
mentation and marking of the material and recorded on
the Manufacture’s Data Report.

Table.l
Chemical Requirements

Element Composition, %
Carbon, max. 0.10
Manganese, max 1.50
Phosphorus, max. 0.030
Sulfur, max. 0.030
Silicon, max: 1.00
Nickel 23.0-26.0
Chromiium 19.5-23.0
Molybdenum 1.0-2.0
Nitrogen 0.10-0.25
Columbium 0.10-0.40
Titanium, max. 0.20
Boron 0.002-0.010

Table 2
Mechanical Property Requirements
Tensile strength, min. ksi (MPa) 93 (640)
Yield strength, min. ksi (MPa) 39 (270)
Elongation in 2 in. or 50 mm, min. % 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 (continued)

2581
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Table 3

Maximum Allowable Stresses

For Metal Temperature
Not Exceeding, °F

Allowable Stress Values, ksi

-40 to 100 26.0, 26.0
200 22.1, 26.0 [Note (1)]
300 20.5, 25.5 [Note (1)]
400 19.5, 24.7 [Note (1)]
500 18.8, 24.1 [Note (1)]
600 18.2, 24.1 [Note (1)]
650 17.9, 24.1 [Note (1)]
700 17.6, 23.7 [Note (1)]
750 17.2, 23.3 [Note (1)]
800 16.9, 22.9 [Note (1)]
850 16.6, 22.5 [Note (1)]
900 16.4, 22.1 [Note (1)]
950 16.1 21.8 [Note (1)]
1,000 15.9, 21.5 [Note (1)]
1,050 15.7, 21.2 [Note (1)]
1,100 15.6, 19.0 [Note (1)]
1,150 14.9, 14.9
1,200 11.9, 11.9
1,250 9.6,9.6
1,300 78,78
1,350 6.3,63
1,400 5.1,5.1
1,450 41, 41
1,500 3.2,3.2

GENERAL NOTE: The revised criterion of 3.5 on tensile strength

was used in establishing these values.

NOTE:

Maximum

Table 3M
Allowable Stresses

For Metal Temperature
Not Exceeding, °C

Allowable Stress Values, MPa

(1) Due to the relatively low yield strength of this material, these

-30 to 40 180, 180
65 161, 180 [Note (1)]
100 151, 180 [Note (1)]
125 145, 179 [Note (1)]
150 141, 176 [Note (1)]
200 135, 171 [Note (1)]
250 130, 168 [Note (1)]
300 126, 167 [Note (1)}
325 125, 167 [Note (1)]
350 123, 166 [Notex(1)]
375 121, 163 [Nt (1)]
400 119, 160 [Note (1)]
425 1175158 TNote (1)]
450 118/155 [Note (1)]
475 113, 153 [Note (1)]
500 112, 151 [Note (1)]
525 110, 149 [Note (1)]
550 109, 147 [Note (1)]
575 108, 146 [Note (1)]
600 107, 123 [Note (1)]
625 99.3,99.3
650 814, 81.4
675 67.1, 67.1
700 55.5, 55.5
725 46.0, 46.0
750 38.1, 38.1
775 31.2,31.2
800 25.4, 25.4
825 20.2 20.2 [Note (2)]

high stress values were established at temperatures whexe
the short-time tensile properties govern to permit the\use
of these alloys where slightly greater deformation.is accept-
able. These higher stress values exceed 662/3%, but do not ex-
ceed 90% of the yield strength at temperaturé, Use of these
stresses may result in dimensional changes-due.to permanent
strain. These stress values are not reecommended 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:

(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 recom-
mended for the flanges of gasketed joints or other applica-
tions where slight amounts of distortion can cause leakage
or malfunction.

(2) These values are provided for interpolation purposes only.
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CASE

2585-1

Approval Date: September 15, 2009

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

Case 2585-1
23Cr-35Ni-7.5Mo-N, UNS N08354, Austenitic Alloy
Section VIII, Division 1

Inquiry: May 23Cr-35Ni-7.5Mo-N, UNS N08354, auste-
nitic alloy sheet, strip, plate, pipe, tube, and bar, meeting
the chemical composition and mechanical property re-
quirements shown in Tables 1 and 2, and otherwise con-
forming to one of the specifications in Table 3, be used in
welded construction under the rules of Section VIII, Divi-
sion 1?7

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 require-
ments are met:

(a) The rules in Section VIII, Division 1, Subsection C
that shall apply are those given in Part UNF for nickel
alloys.

(b) For external pressure, use Fig. HA-6 of Section I,
Part D.

(c) The maximum allowable stress values for the maté-
rial shall be those given in Tables 4 and 4M. For weldéd
pipe and tube products, a joint efficiency of 0,85 shall
be used.

(d) Maximum design temperature of the material shall
be 800°F (427°C).

(e) Separate welding procedure and-performance qua-
lifications shall be conducted for tle material in accor-
dance with Section IX. When welding this material to
itself, GTAW welding process welded with ERNiCrMo-4
(UNS N10276) or similar cerrosion resistant weld filler
metals shall be used.

(f) Heat treatment after forming or fabrication is
neither required nox prohibited. However, if heat treat-
ment is applied; the solution annealing treatment shall
be as noted in\(g).

(g9) The material shall be furnished in the solution|an-
nealed condition at a temperature range from 1975°F
to 2155°F (1080°C to 1180°C) followed by rapid-cooling
in air or water.

(h) This Case number shall be shown on the documen-
tation, marking of the material, and on the Manufacturer’s
Data Report.

Table1
ChemicalRequirements

Element Composition, %
Carbon, max. 0.030
Manganese, max 1.00
Phosphorus, max. 0.030
Sulfur, max. 0.010
Silicon, max. 1.00
Nickel 34.00-36.00
Chromitum 22.00-24.00
Melybdenum 7.0-8.0
Nitrogen 0.17-0.24

Table 2
Mechanical Property Requirements
Tensile strength, min. ksi (MPa) 93 (640)
Yield strength, min. ksi (MPa) 43 (295)

Elongation in 2 in. or 50 mm, min. % 40

Hardness HRB (HB), max. 96 (217)
Table 3
Product Specifications
Bar and wire SB-649
Seamless pipe and tube SB-677
Sheet, strip, and plate SB-625
Welded pipe SB-673

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)
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Table 4
Maximum Allowable Stresses

For Metal
Temperature Not

Exceeding, °F Allowable Stress Values, Max., ksi

100 26.5, 26.5

200 24.3, 26.5 [Note (1)]
300 22.1, 25.0 [Note (1)]
400 20.5, 23.8 [Note (1)]
500 19.6, 23.0 [Note (1)]
600 18.9, 22.5 [Note (1)]
650 18.6, 22.3 [Note (1)]
700 18.3, 22.1 [Note (1)]
750 18.0, 21.9 [Note (1)]
800 17.7, 21.7 [Note (1)]

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 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%/3%,
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 recom-
mended for the flanges of gasketed joints or other applica-
tions where slight amounts of distortion can cause leakage
or malfunction.

Table 4M

Maximum Allowable Stresses

For Metal
Temperature Not
Exceeding, °C

Allowable Stress Values, Max., MPa

40 183, 183
65 178, 183 [Note (1)]
100 166, 182 [Note (1)]
125 158, 177 [Note (1)]
150 152, 172 [Note (1)]
200 142, 165 [Note (1)]
250 136, 160 [Note (1)]
300 132, 156 [Note (1)]
325 130, 155 [Note ()]
350 128, 154 [Noté_1)]
375 126, 152([Note (1)]
400 124, 151 [Note (1)]
425 122, 450 [Note (1)]
450 121148 [Note (1)], [Note (2)]

2 (2585-1)

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 tempera-
tures where the short-time tensile properties govern to
permitithe use of these alloys where slightly greater de-
formation is acceptable. These higher stress values ex-
ceed 66%3%, 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
distortion can cause leakage or malfunction.

(2) These values are provided for interpolation purposes
only. The maximum use temperature is 800°F (427°C).
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CASE

2586-1

Approval Date: October 2, 2008
Impending Annulment Date: January 1, 2024

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

Case 2586-1

25Cr-7.5Ni-4.5Mo-Co-N Austenitic-Ferritic Stainless
Steel UNS S32707

Section VIII, Division 1

Inquiry: May solution annealed alloy UNS S32707 seam-
less pipe and tube with the chemical composition con-
forming to Table 1, mechanical properties conforming
to Table 2, and otherwise conforming to the respective re-
quirements of the specifications given in Table 3 be used
for welded construction under the rules of Section VIII,
Division 1?

Reply: 1t is the opinion of the Committee that solution
annealed alloy UNS S32707 seamless pipe and tube as de-
scribed in the Inquiry may be used in welded construction
under the rules of Section VIII, Division 1, provided the
following requirements are met:

(a) The material shall be heat treated at a temperature
of 1,975°F to 2,050°F (1 080°C to 1 120°C) followed by ra-
pid cooling in air or water.

(b) The rules in Section VIII, Division 1, Subsection\C
that shall apply are those given in Part UHA for austentic-
ferritic duplex stainless steels.

(c) The maximum allowable stress values for the mate-
rial shall be those given in Table 4 and Table!4M. The de-
sign temperature shall not exceed 500°K(260°C).

(d) Separate welding procedure qualifications and per-
formance qualifications, conducted-in accordance with
Section IX, shall be required for this material.

(e) Heat treatment after'‘welding or fabrication is
neither required nor prohibited. If heat treated, the re-
quirements of (a) shall apply.

(f) For external pressure design, see Fig. HA-5 in Sec-
tion II, Part D shalhapply.

(g) This Case number shall be shown on the documen-
tation and marking of the material and recordedyen the
Manufacturer’s Data Report.

Table 1
Chemical Requirements

Element Composition, %
Carbon, max. 0.030
Manganese, max. 1.50
Phosphorus, max. 0.035
Sulfur, max. 0.010
Silicon, max. 0.50
Chromium 26.00-29.00
Nickel 5.5-9.5
Molybdenun 4.0-5.0
Copper, max. 1.0
Nitrogen 0.3-0.5
Cobalt 0.50-2.00
[ron balance
Table 2
Mechanical Test Requirements (Room
Temperature)
Tensile Strength, min. ksi (MPa) 133 (920)
Yield Strength, 0.2% offset, min., ksi (MPa) 101 (700)
Elongation in 2 in., min., % 25
Table 3
Product Specifications
Seamless pipe SA-790
Seamless tube SA-789

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)

2586-1 ASME BPVC.CC.BPV-2023

Table 4
Maximum Allowable Stress Values

For Metal Temperature Not Allowable Stress Values, Max.,

Exceeding, °F Kksi
100 38.0
200 38.0
300 37.6
400 36.2
500 35.5

GENERAL NOTE: Based on a factor of 3.5 tensile strength, where
applicable.

Table 4M
Maximum Allowable Stress Values

For Metal Temperature Not Allowable Stress Values, Max.,

Exceeding, °C MPa

40 262
65 262

100 262

125 262

150 259

175 254

200 250

225 247

250 245

275 244 [Note (1)]

GENERAL NOTES:

(a) This material may embtittle by exposure to moderately ele-
vated temperaturesSee-paras. A-340 and A-360 in Appendix
A of Section II, Part.D.

(b) Based on a faetor of 3.5 tensile strength, where applicable.

NOTE:
(1) These values are provided for interpolation purposes only.
The maximum use temperature is 260°C.

2 (2586-1)
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CASE

2587

Approval Date: August 6, 2007

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

Case 2587
Alternative Rules for Designing U-Shaped Bellows
Section VIII, Division 1

Inquiry: May the rules of Section VIII, Division 1, Appen-
dix 26 be used to design bellows expansion joints with
U-shaped convolutions having a torus radius, r;, less than
three times the bellows thickness, t?

Reply: It is the opinion of the Committee that the rules
of Section VIII, Division 1, Appendix 26 may be used.to'de-
sign bellows expansion joints with U-shaped convolutions
having a torus radius, r;, less than three timesithe bellows
thickness, t, provided the following:

(a) The rules of 26-4.2(b) are followed.

(b) The increasing bending stresssdile to curvature is
accounted for in the correlation teSting.

(c) 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,
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CASE

2588

Approval Date: October 19, 2007

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

Case 2588
Ni-Cr-Mo Bolting Material UNS N06059, ASTM F468-06
Section VIII, Division 1

Inquiry: May cold-worked/strain-hardened or annealed
alloy UNS N06059 bars up to 4.00 in. diameter conform-
ing to ASTM F468-06 be employed for bolting materials
up to 700°F (371°C) for code applications?

Reply: 1t is the opinion of the Committee that cold-
worked/strain-hardened bars as described in the Inquiry
may be employed for bolting applications.

(a) The maximum allowable stresses for the-four differ-
ent grades of alloy UNS N06059 per ASTM F468-06 shall
be as shown in Table 1 and Table 1M.

(b) No welding, weld repair, or any'thermal treatment
shall be permitted on the cold-reduced/strain-hardened
bars.

(c) 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,
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CASE (continued)
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Table 1
Maximum Allowable Stress Values, ksi

Metal Temperature Not Exceeding, °F

Grade / Condition 100 200 300 400 500 600 700
Ni 59 Grade 1 (cold worked) 25.0 25.0 25.0 23.8 22.6 21.4 21.3
Ni 59 Grade 2 (cold worked) 27.0 27.0 27.0 27.0 27.0 27.0 27.0
Ni 59 Grade 3 (cold worked) 32.0 32.0 32.0 32.0 32.0 32.0 32.0
Ni 59 Grade 4 (annealed) 25.0 25.0 25.0 23.8 22.6 21.4 20.2

Table 1M
Maximum Allowable Stress Values, MPa
Metal Temperature Not Exceeding, °C

Grade / Condition 40 65 100 125 150 200 250 300 325 350 375 [Note (1)]
Ni 59 Grade 1 (cold worked) 172 172 172 172 172 165 157 150 147 146 146
Ni 59 Grade 2 (cold worked) 186 186 186 186 186 186 186 186 186 186 186
Ni 59 Grade 3 (cold worked) 221 221 221 221 221 221 221 221 221 221 221
Ni 59 Grade 4 (annealed) 172 172 172 172 172 169 164 150 146 143 139

NOTE:

(1) This value is provided for interpolation purposes only.
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CASE

2591-1

Approval Date: December 7, 2022
Impending Annulment Date: January 1, 2024

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

Case 2591-1
25Cr-20Ni Austenitic Stainless Steel UNS S31002
Section VIII, Division 1

Inquiry: May solution annealed alloy UNS S31002 seam-
less pipe and tube with the chemical composition con-
forming to Table 1, mechanical properties conforming
to Table 2, and otherwise conforming to the respective re-
quirements of the specifications given in Table 3 be used
for welded construction under the rules of Section VIII,
Division 1?

Reply: 1t is the opinion of the Committee that solution
annealed alloy UNS S31002 seamless pipe and tube as de-
scribed in the Inquiry may be used in welded construction
under the rules of Section VIII, Divison 1, provided the fol-
lowing requirements are met:

(a) The material shall be heat treated at a temperature
of 1,900°F (1 040°C) minimum followed by rapid cooling
in air or water.

(b) The rules in Section VIII, Division 1, Subsection C
that shall apply are those given in Part UHA for, austenitic
stainless steels.

(c) For Section VIII, Division 1, the maximum allowable
stress values for the material shall be those given in
Tables 4 and 4M. The maximum desigfi‘témperature shall
be 842°F (450°C).

(d) Separate welding procedure/qualifications and per-
formance qualifications, condircted in accordance with
Section IX, shall be required-for this material. Procedure
and performance qualifications under previous versions
of this Case do not require requalification.

(e) Heat treatment after welding or fabrication is
neither required, nor prohibited. If heat treated, the re-
quirements of<(a) shall apply.

(f) Fof external pressure design, Fig. HA-2 in Section 1],
Part Dyshall apply.

(g) This Case number shall be shown on the documen-
tation and marking of the material, and recorded 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

Table 4
Maximum Allowable Stress Values

Element Composition Limits, %

For Metal Temperature Not

Allowable Stress Values, Max.,

Carbon, max. 0.015 Exceeding, °F ksi
Manganese, max. 2.00 75 20.0
Phosphorous, max. 0.020 100 20.0, 20.0
Sulfur, max. 0.015 200 17.9, 20.0 [Note (1)]
Silicon, max. 0.15 300 16.7, 20.0 [Note (1)]
Chromium 24.0-26.0 400 15.7, 19.3 [Note (1)]
Nickel 19.0-22.0 500 14.9, 18.7 [Note (1)]
Molybdenum, max. 0.10 600 14.1, 18.3 [Note (1)]
Nitrogen, max. 0.10 700 13.3, 17.9 [Note (1)]
800 12.6, 17.0 [Note (1)]
900 [Note (2)] 12.2, 16.5 [Note (1)]
NOTES:
(1) Due to the relatively low yield strength of these materials,
. Table 2, these higher stress values were established at temperatures
Mechanical Test ReqUIrements (Room where the short-time tensile properties govern to permit the
Temperature) use of these alloys where slightly greater deformation is ac-
- - - ceptable. The stress valuesiin this range exceed 66%;%, but
T.ensﬂe Strength, min. ksi (MP.a) . 73 (500) do not exceed 90% of:thé yield strength at temperature. Use
Yield Strength, 0.2% offset, min., ksi (MPa) 30 (205) R, .
e : of these stresses may result in dimensional changes due to
Elongation, in 2 in,, min,, % 35

Table 3
Product Specifications

SA-312
SA-213/SA-213M

Seamless pipe
Seamless tube

@

—

permanent strain.. Phese stress values are not recommended
for the flanges.of gasketed joints or other applications where
slight améunts of distortion can cause leakage or malfunction.
For Section III applications, Table Y-2 lists multiplying factors
that,when applied to the yield strength values shown in Table
Y<1/will give allowable stress values that will result in lower
levels of permanent strain.

Value at 900°F is for interpolation only. Maximum use tem-
perature shall be 842°F.

2 (2591-1)
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Table 4M
Maximum Allowable Stress Values

For Metal Temperature Not Allowable Stress Values, Max.,

Exceeding, °C MPa

40 138

65 128, 138 [Note (1)]
100 122, 138 [Note (1)]
150 115, 138 [Note (1)]
200 109, 134 [Note (1)]
250 104, 130 [Note (1)]
300 98.5, 127 [Note (1)]
350 93.5, 125 [Note (1)]
400 88.7, 120 [Note (1)]
450 85.2, 115 [Note (1)]

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. The stress values in this range 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.
For Section III applications, Table Y-2 lists multiplying factors
that, when applied to the yield strength values shown in Table
Y-1, will give allowable stress values that will result in lower
levels of permanent strain.

3 (2591-1)
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CASE

2594-2

Approval Date: September 30, 2018

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

Case 2594-2

Use of SA/EN 10028-3 , Grade P460NL1, Fine Grain
Normalized Steel Plates for Class 2

Section VIII, Division 2

Inquiry: Under what conditions may steel plates, manu-
factured in accordance with SA/EN 10028-3, Grade
P460NL1 be used in Section VIII, Division 2, Class 2
construction?

Reply: 1t is the opinion of the Committee that steel
plates, manufactured in accordance with SA/EN
10028-3, Grade P460NL1, may be used in Section VIII, Di-
vision 2, Class 2 construction, provided the following ad-
ditional requirements are met:

(a) The thickness of the plates shall not exceed 0.79 in.
(20 mm).

(b) The chemical composition shall conform to the val-
ues listed in SA/EN 10028-3 for Grade P460NL1, except
that:

(1) The copper content shall not exceed 0.20% by
heat analysis.

(2) The vanadium content shall be within the range
of 0.10% to 0.20% by heat analysis.

(c) The design temperature shall not exceed 150°F
(65°C).

(d) The specified minimum tensile strength shall be
91.5 ksi (630 MPa).

(e) The yield strength values shall be those listed in
Table 1.

(f) The design stress inten§ity; S,,, shall be 38.14 ksi
(263 MPa).

(g) For external pressure design, the requirements*of
Fig. CS-5 of Section II, Part D shall apply.

(h) The provisions for impact test exemption dn‘paras.
3-11.2.3 through 3-11.2.5 shall not apply.

(i) For the purpose of postweld heat-tréatment, the
material shall be considered as P-No. 104; Gr. 1, except
that:

(1) Postweld heat treatment.shall be in the tempera-
ture range of 985°F to 1,040°F(530°C to 560°C) with a
minimum holding time of Y, (ir*at temperature.

(2) Consideration should be given for possible em-
brittlement when postweéld heat treating the material
and welded joints.

(j) Separate welding procedure and performance qua-
lifications shall®be conducted in accordance with Section
IX.

(k) Welding by electroslag or electrogas process is not
permitted.

(). This Case number shall be marked on the material,
documented on the material test report, and shown on
the Manufacturer’s Data Report.

Table 1
Values of Yield Strength

Yield Strength, ksi (MPa) For Metal
Temperature Not Exceeding, °F (°C)

Thickness, t, in. (mm) 100 (40) 150 (65)
t <% in. (16 mm) 66.5 (460) 64.5 (445)
Y in. (16 mm) < t < 0.79 in. 64.5 (445) 62.5 (430)

(20 mm)

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

2595

Approval Date: January 4, 2008

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

Case 2595

Use of Materials in a Current Code Edition for a Boiler
Constructed to an Earlier Code Edition

Section |

Inquiry: May materials in the current Code Edition and
Addenda of Section I be used in a boiler to be constructed
to an earlier Code Edition and Addenda of Section I that
did not include those materials?

Reply: It is the opinion of the Committee that that ma-
terials in the current Code Edition and Addenda of Section
I may be used in a boiler to be constructed to an earlier
Code Edition and Addenda of Section I that did not in-
clude those materials, provided the following additional
requirements are met:

(a) The maximum allowable stress values in the cur-
rent Code Edition and Addenda are the unit stresses to
be used in the formulas of the current Code Edition and

Addenda to calculate the minimum required thickness
or the maximum allowable working pressure of the pres-
sure part.

(b) Miscellaneous pressure parts shall comply with the
requirements of PG-11 of the current Cede’Edition and
Addenda.

(c) The applicable welding requireménts in the current
Code Edition and Addenda shall b€ applied for the mate-
rial and welding processes.

(d) The base material, post-weld, and post-forming
heat treatment requirements’in the current Code Edition
and Addenda shall be applied for the material.

(e) All other Coderequirements of the earlier Code Edi-
tion and Addenda to be used for final certification of the
completed boilép shall be met.

(f) This Gase 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,
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CASE

2596-1

Approval Date: April 6, 2011

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

Case 2596-1

Cold-Stretching of Austenitic Stainless Steel Pressure
Vessels

Section VIII, Division 1

Inquiry: May cold-stretched austenitic stainless steel
pressure vessels be constructed under the rules of Section
VIII, Division 1?

Reply: 1t is the opinion of the Committee that cold-
stretched austenitic stainless steel vessels may be con-
structed under the rules of Section VIII, Division 1, pro-
vided the following additional requirements are met.

1 SCOPE

(a) Vessel wall thickness shall not exceed 1.2 in.
(30 mm).

(b) Minimum metal design temperature (MDMT) shall
not be colder than -320°F (-196°C).

(c) Maximum design temperature shall not exceed
120°F (50°C).

(d) Pressure vessels designed using the rules specified
in this Case are limited to single diameter cylindrical
shells with dished heads, spherical shells, and_nozzles
without reinforcing pad.

(e) The minimum specified ultimate ensile strength
(UTS) of the weld filler metal used inseonstruction shall
not be less than the minimum specified UTS for the base
metals of the weld joint.

(f) Nozzles and opening reinforcement components
shall be designed using Seetion VIII, Division 1 rules,
and applying the allowabléstress values specified in Sec-
tion II, Part D.

(g) The rules specified in this Case are applicable for
vessels designéd-for internal pressure only, and shall
not be used fox'vessels designed for external pressure.

(h) Nozzle'size shall not exceed NPS 6 (DN 150) in
shells_dwd heads and NPS 8 (DN 200) at the center of
the heads.

(i) All Category A weld joints shall be Type No. 1. All
Category B weld joints shall be Type No. 1 or Type No. 2.

2 NOMENCLATURE

P = design pressure

P. = coldstretch pressure

S = allowable design stress in tension

Y. = yield strength in the coldstretched condition

3 MATERIALS AND ALLOWABLE DESIGN
STRESS

The stainless steelmaterials listed in Table 1 are al-
lowed in the vessel(¢onstruction. The value of allowable
design stress S in ténsion shall not exceed the value listed
in Table 1.

4 DESIGN

{a) Wall thicknesses shall be calculated according to
the applicable rules of Section VIII, Division 1 before cold-
stretching. The maximum design stress value shall be as
shown in Table 1.

(b) Nominal diameters may be used in the design calcu-
lations. No allowance is necessary for the possible in-
crease in diameter due to cold-stretching.

(c) The cold-stretching pressure P. shall not be less
than 1.5 times the design pressure P and shall not be
greater than 1.6 times the design pressure.

(d) Inside knuckle radius of formed torispherical heads
shall not be less than 10% of the inside crown radius of
the head.

(e) Butt welded joints shall be fully radiographed per
UW-51 or examined by ultrasonic examination using
Code Case 2235.

(f) All nozzles shall be attached with full penetration
welds.

(g) The thickness of a support pad shall not exceed the
thickness of the shell at the attachment location.

(h) Full thickness fillet welds shall be provided at sup-
port pad attachment locations.

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 Materials and Design Stress

Allowable Design Stress S in
Tension, Kksi

Material

Allowable Design Stress S in
Tension, MPa

SA-240, Type 304 Stainless steel
SA-240, Type 304L Stainless steel
SA-240, Type 304N Stainless steel
SA-240, Type 316 Stainless steel
SA-240, Type 316L Stainless steel
SA-240, Type 316N Stainless steel
SA-240, Type 316LN Stainless steel

39.3 270
36.0 247
42.7 293
39.3 270
36.0 247
42.7 293
39.3 270

5 FABRICATION PROCESS
5.1 WELDING AND EXAMINATION

(a) For all Category A joints, the reinforcement shall not
exceed 10% of the plate thickness or Y in. (3 mm), which-
ever is less. The edge of the weld deposits shall merge
smoothly into the base metal without undercut or abrupt
transition. All attachment welds shall be continuous and
have a smooth contour with no undercut permitted.

(b) Welder and welding operator identification shall be
marked with a paint pen or maintained by weld maps. Di-
rect stamping of the vessel is not permitted. In lieu of
stamping of the material marking on the plates, other
methods acceptable to the Authorized Inspector shall be
used. Stamping of the ASME Certification Mark shall be
on a nameplate attached to a stand-off plate or by othef
means.

(c) Buttjoints shall comply with Section VIII, Division 1,
UW-51. Radiographic examinations shall be performed
prior to coldstretching. As an alternative t¢ the radio-
graphic examination, ultrasonic examination-may be used
in accordance with Code Case 2235.

(d) In areas such as nozzle-to-shell attachment loca-
tions, abrupt changes in thickness or ‘contour, and other
similar structural discontinujties, high local stress and
strain concentrations are ahticipated during the cold-
stretching process. To check for potential crack formation
in these areas, after depressurization of the vessel follow-
ing cold-stretching, all)Category A weld joints and all at-
tachment welds shall be examined externally for their
entire lengths uSing the liquid penetrant method in accor-
dance with Séction VIII, Division 1, Appendix 8.

(e) Renewed cold-stretching shall be performed if cold-
stretched parts of the vessel have been welded after cold-
stretching, except for attachment or tack welds less than
0:25'in. (6 mm) in length. Such welds shall be examined as
described in (d).

(f) Except when renewed cold-stretching is to be per-
formed, the pressure test required by UG-99 or UG-100
shall be applied after all welding on the pressure retain-
ing parts.

(g) Impact Test Requirements

(1) The cold-stretched base materials listed in Table
1 need not be impact tested whed used in vessels con-
structed in accordance with this Code Case.

(2) The Welding Procedure Qualification shall in-
clude impact tests of welds and heat affected zones
(HAZ) made in accordance with UG-84(h) and with re-
quirements of UHA-51(a) at MDMT. The specimens shall
be tested from‘the welded cold-stretched plate. The
welded plateshall be cold-stretched by applying tensile
stress across the welded joint equal to or greater than
1.5 times the allowable design stress listed in Table 1 of
this-Code Case. The Welding Procedure Qualification im-
pact tests need not be conducted for MDMT of -55°F
(—48°C) and warmer.

(3) The vessel (production) impact tests in accor-
dance with UHA-51(h) are not required for vessels con-
structed in accordance with this Code Case.

5.2 COLD-STRETCHING OPERATION

(a) The cold-stretching operation shall be performed
using the following rules. These rules shall include the
steps described in (b) through (f).

(b) Fill the vessel with water with adequate high point
venting to ensure complete filling. Allow the vessel to sit
with the vents open for at least 15 min to allow any air
dissolved in the water to escape. After venting, finish fill-
ing the vessel completely and close the vents, top off, and
seal the vessel.

(c) Prior to applying the cold-stretching pressure, the
circumference of all shell courses shall be measured
where the largest increase in cross-section is expected.
All measurements shall be made with instruments that
have been calibrated to an accuracy of #0.05%. This shall
be used to establish a baseline dimensional value. Addi-
tional measurements of the vessel while under cold-
stretching pressure shall be taken as necessary to calcu-
late the strain rate. The strain rate during the cold-
stretching operation shall be calculated over the full cir-
cumference. As an alternative to this, the strain rate
may also be determined by recording time, pressure,
and elongation of the circumference.

2 (2596-1)
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(d) The cold-stretching operation shall be carried out
as follows:

(1) The pressure shall be increased until the cold-
stretching pressure P is reached. The cold-stretching
pressure shall be maintained until the calculated strain
rate has dropped to less than 0.1%/hr.

(2) The minimum holding time under coldstretching
pressure shall be not less than one hour, except as de-
scribed in (e).

(3) The calculated strain rate shall be determined by
repeated and/or continuous measurements of the cir-
cumference while the vessel is under cold-stretching
pressure as described in (c). The required maximum
strain rate of 0.1%/hr shall be met during the last half
hour.

CAUTION: Pressurized equipment contains stored energy cap-
able of sudden release in the event of a catastrophic failure.
The potential hazard is greater as the pressure is increased. It
is recommended a “safety zone” be established and maintained
around the vessel while cold-stretching pressure is applied.
Special care shall be given to minimize the time personnel re-
main within the “safety zone” while taking the required
measurements.

NOTE: The total time under cold-stretching pressure required to
achieve the desired strain may be substantial. The amount of time
the vessel is subjected to cold-stretching pressure may be reduced
somewhat if a 5% higher cold-stretching pressure is applied during
the first 30 min to 1 hr to accelerate strain formation.

(e) For pressure vessels having a diameter not more
than 79 in. (2 000 mm) the time under pressure maytbe
reduced to 30 min, provided the strain rate of 0.2%jyhr
is met during the last 15 min.

(f) The strengthening operation replaces the final pres-
sure testing of the vessel. Should later pressure testing be
required, the requirements of UG-99 or\UG-100 shall be
applied.

CASE (continued)

2596-1

(g) The cold-stretching process shall be witnessed by
the Authorized Inspector (Al).

(h) If the vessel requires welded repair, renewed cold-
stretching shall be carried out in accordance with the
rules of 5.2.

5.3 COLD-STRETCHING PROCEDURE RECORD

A written record shall be prepared, containing at_least
the following information:

(a) pressurizing sequence specifying pressure feadings
and time

(b) results of the circumference measurements before,
during and after pressurization, and of the‘time, pressure,
and elongation as an alternative

(c) results of strain rate calculations

(d) notes of any significant.changes of shape and size
relevant to the functioning ofthe vessel

(e) information for renewed cold-stretching [according
to 5.1(e) and 5.2(h)]

6 STAMPING'AND CERTIFICATION

(a) The Cettification Mark stamping on the nameplate
shall include marking with “CS” under the Certification
Mark;irdicating the vessel was constructed using cold-
stretching methods.

(b) This Case number shall be shown on the Manufac-
turer's Data Report. Additionally, the Manufacturer shall
indicate in the Remarks section of the Manufacturer's
Data Report: “This vessel has been constructed using
cold-stretch processes.”

3 (2596-1)
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CASE

2597

Approval Date: May 21, 2008

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

Case 2597

Permit Testing a Single Forging to Represent Several
Thicknesses

Section VIII, Division 3

Inquiry: Under what conditions may the separate test
forging permitted by Section VIII, Division 3,
KM-211.2(d) be used to represent forgings of several
thicknesses in lieu of the requirements in
KM-211.2(d)(3)?

Reply: 1t is the opinion of the Committee that the
separate test forging permitted by Section VIII, Division
3, KM-211.2(d) may be used to represent forgings of

several thicknesses in lieu of the requirements‘in
KM-211.2(d)(3), provided the following additional're-
quirements are met:

(a) The separate test forging shall have a weight equal
to or greater than the weight of the heaviest'forging in the
batch to be represented.

(b) The separate test forging shallchave a thickness
equal to or greater than the thicknéss of the thickest forg-
ing in the batch to be represented.

(c) This Case number shalPbe shown on the marking
and certification of the material and 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,
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CASE

2598

Approval Date: January 29, 2008

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

Case 2598

22Cr-15Ni-Cb-N Austenitic Stainless Steel Seamless
Tubing

Section |

Inquiry: May solution-treated 22Cr-15Ni-Cb-N austeni-
tic stainless steel seamless tubing with chemical analysis
shown in Table 1, the mechanical properties shown in
Table 2, and that otherwise conform to applicable re-
quirements in SA-213/SA-213M be used for steam service
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 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/
SA-213M as applicable, except as shown in (b) and (c).

(b) The minimum solution-treating temperature for
this material shall be 2,120°F (1 160°C).

(c) This material shall have a hardness not exceeding
219 HBW/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 temperature.of 2,120°F
(1160°C).

(e) The maximum allowable stress values for the mate-
rial shall be as given in Tables 3(and 3M. The maximum
design temperature is 1,382°F (750°C).

(f) Separate welding procedure and performance_qua-
lification shall be conducted for the material in accor-
dance with Section IX.

(g) 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 Reguirements

Element Composition, %
Carbon 0.03-0.10
Manganese, max. 2.00
Phosphorus, max. 0.040
Sulfur, max. 0.030
Silicon, max. 1.00
Nickel 14.5-16.5
Chrontium 21.0-23.0
Columbium 0.50-0.80
Nitrogen 0.10-0.20
Boron 0.001-0.005

Table 2
Mechanical Property Requirements
Tensile strength, min., ksi (MPa) 86 (590)
Yield strength, min., ksi (MPa) 34 (235)
Elongation in 2 in. or 50 mm, min., % 35

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

For Metal Temperature Not

Exceeding, °F Allowable Stress Values, ksi Allowable Stress Values, Kksi
-40 to 100 22.7 22.7
200 20.9 22.7 [Note (1)]
300 19.5 22.7 [Note (1)]
400 18.2 22.7 [Note (1)]
500 17.0 22.5 [Note (1)]
600 16.1 21.7 [Note (1)]
650 15.7 21.2 [Note (1)]
700 154 20.7 [Note (1)]
750 15.1 20.4 [Note (1)]
800 14.9 20.1 [Note (1)]
850 14.7 19.8 [Note (1)]
900 14.6 19.7 [Note (1)]
950 14.5 19.5 [Note (1)]
1,000 14.4 19.5 [Note (1)}
1,050 14.4 19.4 [Note(f4)]
1,100 14.3 16.1 [Note/(2)]
1,150 12.1 12.1
1,200 9.0 90
1,250 6.9 6.9
1,300 5.4 5.4
1,350 4.4 4.4
1,400 3.7 [Note (3)] 3.7 [Note (3)]

GENERAL NOTE: The revised criterion of 3.5 on tensile strengthr 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 acceptable. Theséhiglier 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 valuestare-hot recommended for the flanges of gasketed joints or
other applications where slight amo