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UNITED STATES OF AMERICA 5/9/83 |
NUCLEAR REGULATORY COMMISSION l

i

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD
.

In the Matter of I
I Ci l A

APPLICATION OF TEXAS UTILITIES I Docke
I

-2 .

GENERATING COMPANY, ET AL. FOR and 5 44 %
Ah OPERATING LICENSE FOR I h 4 #.

COMANCHE PEAK STEAM ELECTRIC I YA * -

| S' /q.
p(p

I $STATION UNITS #1 AND #2 -

(CPSES) y ,

h' ^ a 4
CASE'S RESPONSE TO BOARD'S REQUEST FOR

DISCUSSION OF INTERRELATIONSHIP OF '-
ASME APPENDIX XVII, 2271.3,

TO REST OF ASME CODE

By telephone request on May 6,1983, the Board Chairman requested that

the parties in th.is proceeding file a brief discussion of the interrelationship

of ASME Appendix XVII, 2271.3, to the rest of the ASME Code. The Board Chair-

man requested that such discussions be in the hands of the Board and parties

by Wednesday, May 11, 1983. CASE (Citizens Association for Sound Energy),

Intervenor herein, hereby files this, its response to the Board's request.

XVII-2271.3 Provision for Expansion (CASE Exhibit 707) states:

" Adequate provision shall be made for expansion and contraction
' appropriate to the function of the support structure."

! Article XVII 2000 is the portion of the ASME Code which provides the

rules to be followed in linear elastic analysis (see CASE Exhibit 767 attached),

and is refemnced at ASME'NF-3231.ll (CASE Exhibit 744, page 37, attached to

,
CASE's 4/20/83.Brief on LOCA) linear type supports analysis procedure.

I The statement in NF-3231.l(a) "shall be limited to three times the stress
limits of XVII-2000" is a contradiction of terms. The provisions of
XVII-2000 include the rules for linear elastic analysis, which by defi-
nition limits the allowable stresses to a maximum of about 1.2 Fy (at
temperature) considering'the shape factors involved. (CASE Exhibit 767,
page 365, XVII-ll21 Linear Elastic Analysis). To exceed this limit is
to venture far into the realm of plastic design which is unpredictable
for three-dimen'sional space frames with compression members that are
bending bi-axially. (See CASE Exhibit 770, STEEL STRUCTURFS Design
and Behavior, Salmon and Johnson.) The. statement in NF-3226.4 (CASE
Exhibit 744, page 36) is not referring to stresses in the 2 F'y range.
(continued)
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Beyond this, inclusion of XVII is mandatory, per ASME Section III, Subsection

NCA Organization of Section III (D) References to Appendices. (See CASE-

Exhibit 769.) Appendices marked with Roman numerals are mandatory; for
^ ~

example, XVIII. Appendices marked by capital letters are non-mandatory;

for example, Appendix "F". -

XVII-2271.3 Provision for Expansion (CASE Exhibit 707), requires

including consideration due. to expansion of the structure; for example,
2if friction joints are designed to a predictable level and such effects

are incorporated into the analysis of the structure, the provisions are

b.eing complied with as far as the requirements of Section XVII of the Code.

Such joints under LOCA conditions, regardless of the temperature levels,

within reason will be accommodated by joint slip once the load: cause

displacements at the joints to exceed the predictable design' load of

the joint (friction values).

1 (continued) The concept of "three times the stress limits" is possibly
derived, from the pipe stress rules which include "3 Sm."

~ The .tenn Sm is used frequently in the contents of ASME Appendix F
and Subsection NF; see: NF-3222.3, Expansion Stress Intensity; NF-3226.1
Bearing Loads;NF-3226.2; Pure Shear; at NF-3229, Design Stress Values,
locates the source of Sm as being Table I-1.1 and I-11.1. (See CASE
Exhibits 746 and 744, respectively.) But structural tube is not defined
in these tables, but rather in Code Case N71-10. (See CASE Exhibits 751
and 754, attached.) The use of Sm is also generously distributed through-
out Appendix F. For example, at F-1323.3 Elastic System Analysis and
Component Stress Ratio Analysis (b) allows stress levels to 3.0 Sm or
0.7 Su. Whenever Sm is factored up the caveat not to exceed 0.7 Su is ;

-

used in Appendix F; see Table F-1322.2-1. In any event, Sm is for materials !

other than structural tubes which are covered by N71-10. !

S is based on about .4 Sy and is therefore not the same ratio l.m
as is used in structures. For example, 3 Sn, equals 1.2 S - but 3 Fb
equals 1.'8 to 2.0 S . In the case of the former, the analysis is still'y
elastic but the same is not true of the latter.

Beyond this, three times the allowable of Appendix XVII would be
a higher allowable than Appendix F-1370 allows (normal load allowable
times 1.2 (Su/Ft)), which is not rational.

2 As discussed on' page 7 of this pleading.
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3The current design of bearing joints , while it may be acceptable
4in some cases for LOCA expansion , must under seismic conditions now be

.

' considered as pin joints (at best) and the current pipe support analysis

is therefore less than accurate.

The confusion in this issue involves the use of the " buzz" words

" thermal stresses." Each of the , Applicants' expert witnesses has made

the same fundamental error -- equating the effects of expansion stress

to thermal stress: Mr. Finneran (see Applicants' Exhibit 142, page 1,

Answer No.1); Mr. Krishnan (see Applicants' Exhibit 142, pages 11 and 12,

Answer No. 30); Dr. Chang (see Applicants' Exhibi t 142, page 12, Answer

31); Mr. Reedy (see Applicants' Exhibit 142, page 14, Answers 38 and 39,

and tr. 5218/10-22, 5215/15-25, 5216/1-25); and Mr. Scheppele (see Appli-

cants' Exhibit 142, page 22, Answer No. 57). Beyond this, the same error

was repeated by Mr. Tapia of the NRC Staff (see Staff Rebuttal Testimony,

September hearings, Staff Exhibit 201, pages 4, 5 and 6, Answers 8 and 9,

and tr. 5375/1-8, 5376/1-10), and this error is now repeated as if it were

established fact due to repetition.

The Applicants have eq;ated constraint of free-end displacement

with thermal stresses. This is a gross error. (See CASE Exhibits 669B:

9CC, "Section B, Temperature Stresses, Strength of Materials, Fitzgerald;"
.

90D, " Thermal and Prestrain 1.7 Mechanics of Materials, Timoshenko;"

9X, "at 8.9 Effects of Temperature Change and Support Settlement. Theory

of Structures, Timoshenko and Young, McGraw Hill;" 9F, " Table 17.4 Expansion

and Contraction of Structures, Bridge Engineering from Standard Handbook

for Civil Engineers, Merrit.")
3 As discussed on page 6 of this pleading.
4 Resulting from environmental condition following LOCA.
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The interpretation of thermal stress which appears in the Applicants'

5/3/83 Reply Brief, as shown below, causes no problem to CASE; it is the
,

erroneous interpretation of where these characteristics apply and the

use of this phrase in negating Code requirements with which we are concerned.

The following interpretations appear on pages 4 and 9, respectively,
,

of Applicants' 5/3/83 Reply Brief Regarding Consideration of LOCA in Design

Criteria for Pipe Supports: -

Page 4 Thermal Stresses:

"NB-3213.13 Thermal Stress is a self-balancing stress produced by
a non-uniform distribution of temperature or by differing thermal
coefficients of expansion. Thermal stress is developed in a solid
body whenever a volume of material is prevented from assuming the
size and shape that it nomally should under a change in temperature."
(Emphasis added by Applicants.) -

5Page 9 (New Addenda );
'

"NF-3121.11 Themal Stress - Thermal stress is a self-equilibrating
stress produced by a non-uniform distribution of. temperature or by
differing thermal coefficients of expansion. Thermal stress is
developed in a solid body whenever a volume 'of material is prevented
from assuming the size and shape it normally would under a change
in temperature. Evaluation of thermal stresses in the. support is

, not required by this Subsection." (Emphasis added by the Applicants.)

1he key phrase in the body of ASME in relation to thermal stresses
.

is "self-relieving," not exterior relief. In all cases of structural

analysis involving structures subjected to temperature changes, the

element (post, bolt, etc.) that results in the relief is doing so without

necessarily experiencing thermal stress; for example, a frame consisting ~

of two columns and a beam (a simple bent) when subjected to elevated

temperatures will expand. The two columns which are free to expand

will have -no thermal stresses. However, the columns do restrain the

growth of the beam. The question is: if the growth of the cross beam
i 5 From ASME Winter 1982 Addenda, December 31, 1982.

- . . - --- . - - - . . - - - - . - - , _ . _ _ . -. - --
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is of sufficient magnitude to overstress the beam or fail the joint, did

t'hese failures result fron. thermal stresses or stresses induced by exterior

loads (displacement of the members)? The answer is obvious: due to a

la'ck of thermal stress, the problem is primary stresses. See CASE Exhibit

768, Winter 1982 Addenda, December 31, 1982, ASME Subsection NF-3121.2

Primary Stress, last sentence, which' states:

"In addition to the above, fo'r piping and component supports, stre'sses
induced in the support by restraint of free end displacement (NF-3111(e)
and (f)) and anchor motion of piping are considered primary stresses."
(Emphases added.)

Compare' the above to the statements made by'the Applicants that

the expansion load is not an external load (Mr. Scheppele, tr. 5121/4-10;

Mr. Reedy, tr., 5203/23-25). But the results of thennal expansion are

that'it exerts an external load on the reacting members.

There are many points in the testimony of the Applicants that are

inaccurate, to say the least. Mr. Reedy, in Applicants' Exhibit 142,

page 15, Answer '40, states that the general requirements of NF-3100

merely identify loads that should (this word conveys the idea of suggestion)

be included (emphasis added). From this point, Mr. Reedy goes through an

exercise to explain.that specific rules depend on class, type and loading

condition but ultimately winds up declaring that the Code does not require

the consideration of thermal conditions, citing NF-3231. To quote from the
.

pertinent section of Sub-Section NF-3111 (CASE Exhibit 6598, Attachnent

to Mark Walsh Testimony):

"NF-3111 Loading Conditions

"The loadings as specified in the Design Specifications (NA-3250)
that shall be taken in~to account in designing a component support
include, but are not limited to, the following:

. . . (e) Restrained thermal expansion;"

. . . (g) Envirorrnental loads . . ." (Emphases added.)"

.

_ _ . . . . _
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The word "shall" is not a suggestion but indicates that the require-

ment is mandatory. Therefore, not only are the environnental conditions

a required part of the design specifications but also any other engineer-

in~g fundamental, which if not included could result in a deficiency to

safe operation of the plant. This is also mandated by the phrase overlooked

by Mr. Reedy'"but not limited to." (Emphasis added.)
.

9

We are not concerned with thermal stresses but are in fact concerned

with the effects of " constraint of free end displacement" or the expansion

of elements of the support.. The affected members which we are addressing

do not necessarily exhibit any thermal differential but are being displaced

by another member which is reacting thermally.

At this point, it may be helpful to briefly discuss bearing type
.

connections as opposed to friction type connections, to help clarify what

is curren'tly being' done at Comanche Peak and its relationship to the question
'

posed.regarding the interrelationship of ASME XVII-2271.3 to the rest of

the ASME Code.

.The current design practice for NPSI supports is to use bearing

joints, without slotted connections. This does not allow the members

to expano and contract freely. A bearing joint as designed at CPSES

behayes as the name implies: the supported member tears against the

bolt, and'in turn the bolt does not allow the member to expand or con-
_

,

tract with predictabi1~ity. If the joint were to be designed with slotted

connections, and installed with slotted connections, the supported member

would be able to move in the direction of the slot, but would be restrained

> ~

w'

,
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in tne other two' directions. The bearing type connection has disadvantages
- ,

iWa nuclea' power plant (see discussion, first paragraph, page 3 of thisr

pleading) . /
~ As already stated above, the bolt provides restraint against expansion

i
'

of tii,e supported member. In addition to this problem, the bolt may not
/

be bearing against the supported member due to the bolt hole's being larger

than the bolt but not necessarily an exact snug fit. This condition would
,

,

invalidate.the assumption made by the engineers that the connection is
,

' ' rigid and does not slip or move in a seismic event. Consequently, the
P

#

use of bearing-type connections cannot provide assurance for bearing

under seismic conditions, or allow expansion of supported members at

elevated temperatures.

To alleviate the problems of bearing type connections, friction type

connections are coninonly used in structures except for NPSI supports in

general. A. friction type of connection works as the name implies; i.e.,

' on friction. A bolt is put in tension either by pulling on it with a
"

hydraulic ram cr by using a torque wrench. When.the bolt has achieved

the specified tensi'on, the connected parts are pressed against one another
'

and pretensioned.

Now to move 'the supported member, the required force would be equal

to the pretension force that pressed it together times a coefficient of-

friction. When using this type of connection, oversized holes will not

impair the seismic design, if the pretension force is greater than the
.

design load. And for the restraint of the connection for expansion, the

result using a slotted connection would be as follows: The member'will

. - _ _ _ - . . -. ._ _
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try to expand but will be restrained up to the prestressed force of the

bolt times the coefficient of friction. When the member reaches this

value the plane of friction will break and allow the member to move; thus

the maximum force in the restrained member will not exceed the predicted

value of the friction plane.

To acconnodate the friction type' connection, high strength bolts

are commonly used; for example, A325 bolts and A490 bolts. The yield
~

strength for this bolt material starts at a minimum of 80 ksi. (It
should.be noted that the yield strength for the threaded rod used at

Comanche Peak is 36 ksi.) This high value of 80 ksi is required so as

to achieve the high pretension force in the bolt, which in turn is required

to avoid slippage.

The friction type of connection has 'one drawback, that is unique

to Comanche Peak. This is the current NPSI design which has the bolt pass-

ing through the tube steel. When the pretension force is applied to the

bolt, the webs of the tube steel will not be able to withstand the large

force' and consequently will collapse. To alleviate this problem, a method

of using base plates could be used, and is generally used throughout the

i ndus try.

The common NPSI support configuration is a simple or continuous span

support with the reaction points being the Richmond insert connections and

the beam being the tube steel. Paragraph XVII-2271.2 addresses design con-
.

siderations for continuous span supports, and is stated as follows:

- .
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" XVII-2271'.2 Continuous Spans. When designed on the assumption of
full or partial end restraint, due to continuous, semi-continuous,
or cantilever action, the beams, girders, and trusses, as well as
the sections of the members to which they connect, shall be designed
to carry the shears and moments so introduced, as well as all other,

forces, without exceeding.at any point the unit stresses prescribed
in SVII-2110, except that some nonelastic but self-limiting defor-*

mation of a part of the connection may be permitted when this ,is
essential to the avoidance of overstressing of fasteners."

The phrase "but self-limiting deformation" applies to the material

configuration. For the stresses to'be self-limiting requires the material

to be ductile as well as the ability of the material to change its original

configuration to acconinodate the bearing stresses, but not its basic material

properties.

With a slight load, the bolt and bolt hole are in pinpoint contact.
'

and the resulting stress would be quite high. But when larger loads are ~

applied, the bolt hole will deform very slightly and will decrease the bearing

stresses. The stresses induced for the connected member by the larger loads

are bearing stresses where the bolt hole comes in contact with the bolt,

and do not include shear stress in the bolt, tension in the bolt due to

prying, or other external tension loads.

The nonelastic but self-limiting deformation is addressed in the design

for bearing stresses. The allowable stress in bearing is defined in

XVII-2216.1 as F = .9S . The bearing area is calculated as the thicknessp y

of the material times the nominal bolt diameter. As shown above, the total-

bolt is not in contact for its full diameter; consequently, for the bear-

ing stress to become effective, some slight deformation will occur so that

the net effect due to bearing will accommodate the nominal bolt diameter.
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The allowable bearing stress is based on an elastic analysis, and

not on a plastic (non-elastic) analysis. If a plastic analysis is per-
.

formed for the structure or connected parts, then the above allowable is

not valid, since the allowables above are based on elastic behavior.

In conclusion, as demonstrated herein, Appendix XVII and specifically

XVII-2271.3 is a mandatory and integral part of the ASME Code. Further,

it is applicable to Comatiche Peak specifically, including the pipe supports

at Comanche Peak. Applicants should be required to consider it accordingly.

Respectfully submitted,

b
giMrs.) Juanita Ellis, President
CASE (Citizens Association for Sound Energy)
1426 S. Polk
Dallas, Texas 75224

214/946-9446
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UNITED STATES OF AMERICA,
'

NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD
,

In the Matter of |

APPLICATION OF TEXAS UTILITIES
GEUERATING COMPANY, ET'AL. FOR Q Docket Nos. 50-445
AN OPERATING LICENSE FOR Q and 50-446
COMANCHE PEAX STEAM ELECTRIC Q

STATION UNITS #1 AND #2 (CPSES) |

CERTIFICATE OF SERVICE

By my signature belovi, I hereby certify that true and correct copies of

CASE's Response to Board's Request for Discussion of Interrelationship of

ASME Appendix XVII, 2271.3, to Rest of ASME Code

have been sent to the names listed below this 9th day of May , 198,3_,
by: Express Mail where indicated by * and First Class Mail elsewhere.

* Administrative Judge Peter B. Bloch Alan S. Rosenthal, Esq., Chainnan
U. S. Nuclear Regulatory Commission Atomic Safety and Licensing Appeal Board
4350 East / West Highway, 4th Floor U. S. Nuclear Regulatory Commission
Bethesda, Maryland 20014 Washington, D. C. 20555

^

* Dr. Kenneth A. McCollom, Dean Dr. W. Reed Johnson, Member
Division of Engineering, Atomic Safety and Licensing Appeal Board

Architecture and Technology U. S. Nuclear Regulatory Commission
Oklahoma. State University Washington, D. C. 20555
Stillwater, Oklahoma 74074

*

. Thomas S. Moore, Esq., Member
* Dr. Walter H. Jordan Atomic Safety and Licensing Appeal Board

881 W. Outer Dri've U. S. Nu' clear Regulatory Connission
Oak Ridge,' Tennessee 37830 Washington, D. C. 20555

* Nicholas S. Reynolds, Esq. Atomic Safety and Licensing Appeal Panel
Debevoise & Liberman~ U. S. Nuclear Regulatory Commission
1200 - 17 th S t. , N. W . Washington, D. C. 20555
Washirigton, D. C. 20036.

Docketing and Service Section
* Marjorie Ulman Rothschild, Esq. Office of the Secretary

Office of Executive Legal Director , USNRC U. S. Nuclear Regulatory Comission
Maryland National Bank Building Washington, D. C. 20555
7735 Old Georgetown Road - Room 10105
Bethesda, Maryland 20814 * Ms. Lucinda Minton, Law Clerk

Atomic Safety and Licensing Board Panel
Atomic Safety and Licensing Board 4350 East / West Highway, 4th Floor

Panel Bethesda, Maryland 20014
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555
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Certificate of Service Page 2

* David J. Preister, Esq.
Assistant Attorney General
Environmental Protection Division
Supreme Court Building

'

Austin, Texas 78711

John Collins
Regional Administrator, Region IV
U. S. Nuclear Regulatory Comnission
611 Ryan Plaza Dr., Suite 1000
Arlington, Texas 76011

Mr. R. J. Gary
Executive Vice President and

General Manager
Texas Utilities Generating Company
2001 Bryan Tower
Dallas, Texas 75201

Lanny Alan Sinkin
838 East Magnolia Avenue
San Antonio, Texas 78212
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l '(MPs'.T.Jugf ta Ellis,~ President ~

CASE (Cinzens Association for Sound Energy)
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CODE CASES
1980 EDITION *

Nuclear Components

s

The new and revised Cases which appear in
this Supplernent were considered at the lloller and

Pres.nrc Vesel Committee meetin;;
dates shown on the Cases and approved by Council

*

on the dates r.hown on the Ca:<s.

.

Businass & Technology .

'

FEB 161983.

Dallas Public Library
,

.

NI E R I C A N SOCIETY OF M E C TI A N I C A L ENGINEERST II E 2
,

United E . ticering Center 345 East 47th Street New York,14.Y.10017'
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REGULATORY GUIDE 1.85
.

MATERIALS CODE CASE ACCEPTABILITY-

ASME SECTION Ill DIVISION 1

A. INTRODUCTION Part 50 requires, in part, that measures be established for
the control of special processing of materials and that

Section 50.55a," Codes and Standards," of 10 CFR Part 50, proper testing be performed.

"D;mestic Licensing of Production and Utilization Facil-
ities," requires, in part, that components of the reactor This regulatory guide lists those Section 111 ASME Code

coolant pressure boundary be designed, fabricated, erected, Cases oriented to materials and testing that are generally

and tested in accordance with the requirements for Class 1 acceptable to the NRC staff for implementation in the
camponents of Section III, " Nuclear Power Plant Compo- licensing of light-water-cooled nuclear power plants.

nents,"1 c.f the American Society of Mechanical Engineers ' B. DISCUSSION(ASME) Boiler and Pressure Vessel Code or equivalent
quality standards. Footnote 6 to @50.55a states that the
use cf specific Code Cases may be authorized by the The Boiler and Pressure Vessel Committec of the ASME
Commission upon request pursuant to 650.55a(a)(2)(ii), publishes a document entitled " Code Cases."8 Generally,
which requires that proposed alternatives to the described the individual Code Cases that make up this document

requirements or portions thereof provide an acceptable explain the intent of Code rules or provide for alternative
1; vel cf quality and safety. requirements under special circumstances.

General Design Criterion 1, " Quality Standards and Most Code Cases are eventually superseded by revision

Records," of Appendix A, " General Design Criteria for to the Code and then are annulled by action of the ASME
Nuclear Power Plants," to 10 CFR Part 50 requires,in part, Council. In such cases, the intent of the annulled Code Case

that structures, systems, and components important to becomes part of the revised Code, and therefore continued

safety be designed, fabricated, erected, and tested to use of the Code Case intent is sanctioned under the rules of

quality standards commensurate with the importance of the the Code. In other cases, the Code Case is annulled because

safety function to be performed. Where generally recognized it is no longer acceptable or there is no further requirement

codes and standayds are used, Criterion I requires that they for it. A Code Case that was approved for a particular
te identified and evaluated to determine their applicability, situation and not for a generic application should be used

adequacy, and sufficiency and be supplemented or modified only for construction of the approved situation because
as necessary to ensure a quality product in keeping with the annulment of such a Code Case could result in construction

required safety function. that would not meet Code requirements.

Criterion 30, " Quality of Reactor Coolant Pressure The Code Cases listed in this guide are limited to those

Brundary," of the same appendix' requires, in part, that cases applicable to Section 111 that are oriented toward
components that are part of the reactor coolant pressure materials and testing.

boundary be designed, fatricated, erected, and tested to the
highest quality standards practical. All published Code Cases in the area of materials and

testing that are applicable to Section 111 of the Code and

Appendix B, " Quality Assurance Criteria for Nuclear were in effect on April 2,1982, were reviewed for inclu-|*
P wer Plants and Fuel Reprocessing Plants," to 10 CFR sion in this guide, in addition to the listing of acceptab!c

Code Cases, this revision of the guide includes listings, of
ICeples may be obtained from the American Society of Mechani.

cal Engineers. tJnited Engineering Center, 34s East 47th Street,
Lines indicate substantive chanses ft'om Revision 19.

e

N;w York, New York 10017.

USNRC REGULATORY GUIDES CommeM ' Chbuld 9tte -serg. to the Secretary of the Commission.
U.S. Nuclear R egulat ort ' Com missanch. Washington. D.C. 20555,Attention: Docketing and Service B, ionApulattry Guides are issued to describe and make available to the

fpe*cl IC parts of eCr mi s o 's reg I tion to de a h- T qu at the, lowing ten broad divisions:

egufat oted acc'ide 1 o r ea s e tL Productset or ide u ance to pp ic ts
Culses are no substitutes for regulations, and compliance w,th 2. Research and Test Reactors 7. Transportation

# th3m is not reculred. Methods and solutions dif ferent from those sat 3. Fuels and Materials Facilities 8. Occupational Health

out I.s the guides will be acceptable if they provide a basis for the 4. Environmentat and Siting 9. Antitrust and Financial Review
findings reauisite to the issuance or continuance of a permit or 5..Materlaf s ypyan,tyrgegg lo. General
lic nse by the Commission.

m . . .. - . ~ s,,is. .a. v.a.l'l a b.l.e..t.h.u,g. ..t h.e. ,o,v,e,,, m.. .e,n,tc.,i,ntin.f,,,f fic,,m. p. ...me.nts in. t c..l. .Ic..d v.io .. v1 . m
. . . ment.s. a.. ...u. _es.t.i

s r
t.h . . .u . Ic. o

. . . . .
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Code Case 1358-5 is acceptable subject to the ic11 swing'

(1) Code Cases that were identified as acceptable in a condition in addition to those conditions specified in
prirr version of this regulatory guide and that were annulled the Code Case: De information required to be deve![
r;fter the original issuance of this guide (June 1974) and (2)

oped by Note 1 in the Code Case should be providedin\C:de Cases that were identified as acceptable in a prior
version of this regulatory guide and that were superseded each referencing Safety Analysis Report.

by revised Code Cases afte'r the original issuance of Ods
1571 03-03 73 Additional Material for SA 234guide (June 1974). Code Cases that are not listed herein are

sither not endorsed or willrequire supplementary provisions (N-41) 01 08-79 Carbon Steel Fittings, Section III
01 21-82 |

en an individual basis to attain endorsement status.

*IIe. endorsement of a Code Case by this guide constitutes (2) Code Cases involving pipe and tubes:

acceptance of its technical position for applications not
1474-1 10 29-71 Integrally Finned Tubes forSection

precluded by regulatory or other requirements or by the
recommendations in this or other regulatory guides. Contin- (N-17) 01-08-79 III
serrt endorsement is indicated in regulatory position C.I. SB-163 Nickel-Chromium-Iron Tub-|

01 21-82
1484-3 08-13 76f:r specific cases. Hewever, it is the responsibility of the

user to make certain that no regulatory requirements are (N-20) 08-30-79 ing(Alloy 600 and 690) and Nickel-
Iron-Chromium Alloy 800 at a

vi: lated and that there are no conflicts with other recom- Specified Minimum Yield Strength
mended limitations resulting from Code Case usage.

'

of 40,0 Ksi Section III, Division 1,
GassI

Acceptance or endorsement by the NRCstaff applies only
to those Code Cases or Code Case revisions with the date of
" Council Approval" as shown in the regulatory position of 1527 06-26-72 Integrally Finned Tubes, Section4

this guide. Earlier or later revisions of a Code Case are not (N-26) 01-08-79 III
01 21-82 |endorsed by this guide.New Code Cares will require evaloa-

tion by the NRC staff to determine if they qualify for 1794 01-14-77 Use of Seamless Al-Br, hy CDA

inclusion in the approved list. Because of the continuing (N-157) 01-07 80 614 Pipe, Section 111, 'Osvision 1,
Cass3

change in the status of Code Cases,it is planned that this
N-188-1 05-15-78 Use of Welded Ni-Fe-Cr Mo-Cu

guide will require periodic updating to accommodate new 07 13-81 (Alloy 825) and NiCrMo-C)(Alloy
Code Cases and any revisions of existing Code Cases. 625) Tubing, Section 111, Division

1, Cass 2 and 3
C. REGULATORY POSITION

N-224-1 05-11 81 Use of ASTM A500 Grade B and
2 ASTM A501 Structural Tubing for

1. The Section III ASME Code Cases 1sted below (by Welded Attachments for Section
number, date of Council approval, and title) are acceptable III, Cass 2,3, and MC
to the NRC staff for application in the construction of

N-294 08-25-80 SB-148 Alloy 952 and 954, and
components for light-water cooled nuclear power plants. SB-62 Alloy 8?o Fittings, Sec-
neir use is acceptable within the limitations stated in tion !!!, Division 1, dass 2
the " Inquiry" and " Reply" sections of each individual

N-321 07-13-81 Use of Modified SA-249, Type 304
Code Cash, within the limitations of such NRC or other for Section 111, Division 1, Onas 1
requirements as may exist, and within the additional Construction
limitations recommended by the NRC staff given with the

N 342 04-02-82 Use of SA-249 and SA 312 Type 317
individual Code Cases in the listing. The categorization of Stainless Steel, Section 111, Divi-
Code Cases used in this guide is intended to facilitate the sion 1, dass 1,2, and 3
Code Case listing and is not intended to indicate a limits-
tion on its usage. (3) Code Cases involving bars and forginp:

a.. Materials-oriented Code Cases (Code Case number,
Requirements for Bolting Materials, |date of Council approval,s and title): 1335-10 08-28-78
Section 111(N 310) 08-28 81-

1337-11 05 15 78 Special Type 403 Modified Forginy
(1) Code Cases involving plate:

(N-411) 07-13 81 or Bars, Section III, Division 1,
Cass 1 and CS,

1358-5 11-03-75 liigh Yidd Strength Steel, Secticn III,
1542 1 04-29 74 Type 403 Forging or Bars for

(N-7) 01 08-79 Division 1, Cass ! Vessels
(N-33) 01-08-79 Bolting Material, Section 111

|01 21 82 01 21 82
Normalized and Tempered 11/4 Cr16261 01-08 79
1.ow Alloy Steel Forging, Section I f(N-651) 01-21-82
and Section 111

,A numericallisting of the Code, Cases appears in the appendfx. Y.
3When more than one date is shaen, the earlier date is that on

which the Code Case was approved by the ASME CouncG sad the
later dete(s) is that on which the Code Case was resfurmed by the Corrected date.

4
ASME CouncD.
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rial. For these casts,it should be demonstrated by the!

'1747 03 01 76 Requirements for Martensitic Stain-

! (N 124)
01 08 79 less Steel Forgings with 13% Otro-

applicant that (1) the impact test results for the mate.
rial meet code requirements and (2) the material is not

'

07 13 81 mium and 4% Nickel, Section III,
subject to stress corrosion cracking by virtue of the

Division I fact that (a) a corrosive environment is not present and
|

1772 08 13 76 Use of SA 453 Bolts in Service
,

(N 140)
08-30-79 Below 800'F Without Stress Rup. (b) the component that contains the mattrial has essen- ;

tially no residual stresses or assembly stresses, andture Tests, Section til, Division I it does not experience frequent sustained loads in
01 14-77 ' Structural Steel Roued Shapes, Sec-

|(N-156)
01-07-80 tion El, Division t,Cass 2',3,and MC

service, la the last sentence of paragraph 5.3, refer-' 1793
ence should be made to paragraph 4.5.2.2, " Alternate

N-259 '01-07-80 Ni Cu-Al Bolting Material SB 164 Exposure Time Periods Established by
.

Modified, Section lit, Division 1, Atmosphere
Test," of the AWS D.l.1 Code for the evidence-

Cass3

N-299 11-11-80 Use of NickelChromiumMolybds- presented to and accepted by the Authorized Inspector1

concerning exposure of electrodes for longer periods |
mm-Columbium Alloy 625 Forgings,, '

1

Section III, Division 1, Cass 2 and of time. '

|
I Cass 3 Components

! N-3101 08-14-81 Certification of Botting Materials,
Section Ill, Division 1, Cass 1, 2, , 1714 2 08-28 78 Postweld Heat Treatment of P-1

(N-102 2) 0713 81 Material, Section 111, Cass' MC
3, MC, and CS

1754 01-14-77 Hard Surfacing by the Spray-Fuse

Code Case N-310-1 is acceptable subject to the following (N-126) 01-07-80 Method, Section III, Cass 1,2 and
,

3 Construction
|

conditions in addition to those conditions specified in . 05 1578 Material for Internal Pressure Retain.
,

the Code Case: Each applicant who applies the Code 1759-1
ing items for Pressure Relief Valves, \Case should indicate in the referencing Safety Analysis (N-131 1) 07 13 81i

Section 111, Division 1, Cass 1, 2,12-11 81
Rep:rt (1) in what way the bolting does not meet NCA- ;

I and 3
3800 (or NA-3700), (2) where the bolting will be used

| in the plant. and (3) how it will be shown that the bolt-
ing material properties required by the Equipment Code Case 1759-1 is acceptable subject to the following

~

Support Design Specification are present in the actual condition in addition to those conditions speciGed in the
i

i

bolting material- Code Case: Applicants using this Case should also use
,

Code Case 1711 for the design of pressure relief valves.
(4) Code Casesinvolving generalusage:

1344 5
04 29-74 Nickel-Chromium, Age-liardenable 1782 09-10-76 Use of Copper-Nickel Alloy 962 for

[ (N-5)
01-08-79 Alloys,(Alloy X750) Section 111 (N-148)

08-30-79 Castings, Section III, Division 1,'

Cass 3 Construction

1618-2 03 01 76 Material for Core Support Struc- N-205 05 15 78 Use of Ductile Iron SA-395 for'

| 01 21-82 ,

07 13 81 Secticn 111, Division 1, Oass 3
(N 60)

01-08-79 tures - Section 111, Division 1, Sub- Construction

| 01'21-82 section NG N-206 03-20-78 the of ASIM B151-75 Copper-Nickel
03-16-81 Alloy 706 Rod and Bar for Section

Ccde Case 1618-2 is acceptable subject to the following 111, Division I, Cass 3 Construction
I

cendition in addition to those conditions specified in the
Welding of age-hardenable alloy SA-453 N-2071 03-19-79 Use of Modified SA-479 Type XM-19

for Section 111, Division I, Oass 1,|Ccde Case: 01-21-82
Grade 660 and SA-637 Grade 688 should be performed 2,3, or CS Construction
when the material is in the solution-treated condition.

!

N 242-1 04 10-80 Materials Cedification, Section 111,
Division 1, Casses 1, 2, 3, MC, and

| Additional Materials for Component CS Construction!. N-71 10 05 11-81
l Supports Fabricated by Welding,

Section 111, Division 1, Subsection
NF, Cass 1,2,3, and MC Component Code Case N-242-1 is acceptable subject to the following

.

Supports condition in addition to those conditionf specified in the
Code Case: Applicants should identify in their Safetyi

Code Case N-71 10 is acceptable subject to the following Analysis Reports the components and suppo'rts for| condition in addition to those conditions specified in the which the Code Case is being applied and should specify
|

The maximum measured ultimate tensile the respectiv:. paragraphs of the Code Case-Code Case:|

strength (UTS) of the component support material
should not exceed 170 Ksiin view of the susceptibility

N-245 07-09 79 Use of ASTM B61-76 and B62-76
,

'

of high-strength materials to brittleness and stress corro- Copper Alloy Castings for Section B1,
sion cracking. Certain applications may exist where a Division 1, Cass 3 Construction

|
UTS value of up to 190 Ksicould be considered accept-

N-246 t,JO9-79 Use of SB-169, Alloy CA 614, Sec-
able for a material and, under this condition, the Design tion Ill, Division I, Cass 3' ,

;

. Specification should specify impact testing for the mate-
|

,

l
4

:
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*N 259-1 05 11 81 Additionr.1 Materials forComponent
i

.
1

Supports Fabricated Without Weld- be proven by actual demonstration, to the sellafacti:n
ing, Section III, Division I Subsec- of the Authorized NuclearInspector, that the pai.cedures

-

; tion NF, Cass 1,2,3 and MC Com- are capable of detecting unacceptabic cracks according
i to Section XI requirements,

ponent Supports

N-298 11 17-80j Code Case N-249-1 is acceptable subject to the follow- Examination of Component Sup-
ing condition in additida to those conditions specified in ports, Section ill, bivision ),Oaas I,

2,3, and MCthe Code Case: Paragraph 7 of the " Reply'* should
* reference the requirements of NF-2600 instead of

NF 2800. This is a typographical error in that NF-2800 2. Code Cases that were endorsed by the NRCin a prior -
does not exist, version of this guide and were later annulled by action of

'

the ASME Council should be considered as deleted from the
1 -

list of acceptable Code Cases as of the date of the'ASM'EN-26'S 01 07-80 Modified SA-487 Castings, Sec- *

tion III, Division 1, Oass 1 Council action that approved the annulment. Such Code
~

N-295 01 15 81 NCA 1140, Materials, Section III, Cases that were annulled on or after July 1,1974, are listed in
the following by mmber, effective dates,' and title.7. 12-11-81 Division !

N-296 11 17-80 Welding Material, Section III, 1141 1 08-31-61 Foreign Produced SteelDivision ! Construction
N-337 04-02-82 07-23 76

[
Use of ASTM BS25-70 Grade II, 1332 7 01 08-79 Requirements for Steel Forgings,Type 11, Sintered Austenitic ' Stain. (N-17) 07-01 82 Section III, Division 1j
less Steel for Cass 2, 3, and MC 1334-3 04-29-74 Requirements for Corrosion-

;
Component Standard Supports, (N-2) 01-08-79 Resisting Steel Bars and Shapes,Section. III, Division 1

01-01-81 Section Ill
1345-2 03-09-72 Requirements for Nickel-Molybde-b. Testing-oriented Code Cases:
(N-6) 03-01-79 num-Chromium-Iron Alloys, Sec-

tion 111
| (1) Code Casesinvolving plates: 1395-4 01-08-79 SA-508, Oass 2 Forgings with'
;

(N-9 4) 07-01-82 Modified Manganese Content, Sec-
,

: 1407 3 07-01-74 Time of Examination for Oasses 1, tion 111! (N-10) 01-08-79 2, and 3 Section 111 Vessels 1412-4 11-03-75 Modified High Yield Stren' th Steel! | 01 21 82 s
01-01-77N-227 07-09-79 Examination of Repair Welds, Sec- for Section III, Division 1 Oass 1

Vessels; tion III, Oass 2 and 3 Tanks

(2) Code Case involving bars and forgings: Code Case 1412 4 was acceptable subject to tN *ollow-
ing condition in addition to those conditions specified in,

the Code Case: Theinformation rtquired to be developed! N-3 29 12 11-81 Examination of Bar Material, Sac-
by Note 1 in the Code Case should be provided Ir each

.

*

! tion lit, Division 1, Cass 1 I
l referencing Safety Analysis Report. The material given

,

(3) Code Case involving pipe and tubes: in the Inquiry section of the Code Case should be
SA 508, Cass 4b,instead of SA-508, Cass 4.

.

17551 01-14-77 Alternative Rules for Examination 1414 5 08-29-77 High Yield Strength Cr-Mo Steel(N-127) 01 07-80 of Welds in Piping, Section III, (N 11-5) 08-29-80 for Section III, Division 1,Cass 1Cass I and 2 Comtmetion Vessels
!

.

'

}(4) Code Cases involving general usage:
Code Case 1414-5 was acceptable subject to the fol-
lowing condition in addition to those conditions speci-1820 03-23-77 Alternative Ultrasonic Examination fled in the Code Case: he information required to be(N-177) 03 17-80 Technique, Section III, Division 1
developed by Note 1 in the Code Case should be pro-N-274 OJ 17 80 Alternative Rules for Examination vided in each referencing Safety Analysis Report.~

. of Weld Repairs for Section III,
!

Division 1 Construction 1423-2 03-09-72 Wrought Type 304 and 316 with
07-01-77

Code Case N-274 is acceptable subject to the following Nitrogen Added, Sections I, III,
conditions in addition to those conditions specified in

VIII, Division I and 2

| the Code Case. Paragraph 6 should be expanded as
6

| follows: De ultrasonic examination procedures shall Earlier dete-date Code Case was a
later date-date Code Case was annulled.Te"re more than two datesd by ASME CouncE:

s
The reason for the conditional acceptance of paragraph 61s to appear, the last date is the date that the Code Case wasannuDed.The

mtke certain that there la a qualified ultrasonic testing procedure middle date (or dates) was the date of reaffirmation of the Code Case,
capatle of detecting small flaws and differentiating the smaD flaws 7
from geometric reflectors. This paragraph does not in any way alter Code Cases 1401 1,1493-1 and I $99, which were listed in the

| the acceptance criteria as specified in paragraph 3- original issue of this guide, were, annulled by CouncB action peice to
|

*

July 1,1974.
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i N 223 11-30-78 Requirements for Stainless Steel by Note 1.in the Code Case should be provided in each

| 11-20-81 Precipitation Hardening, Section referencing Safety Analysis Report.
III, Division 1. Cass MC

N-225 11 20-78 Certification and Identification of 1484-1 04-29-74 SB-163 Nickel-Chromium Iron Tub-
{ 01-01-81 Material for Component Supports, I l-04-74 ing (Alloy 600) at a Specified Mini. ,

! Section III, Division 1 mum Yield Strength of 40.0 Kai,
N 248 08 30 79 Alternative Reference Radiographs, Section III, Cass 1

07 01-80 Section 111, Division 1, Casses I,2, 1484 2 11 04-74 SB-163 Nickel-Chromium Iron Tub-,

i 3, MC, and CS Construction 08-13 76 ing (Alloy 600 and 690)at a Speci-,
' N-267 .' 01-07 80 Double Wall Radiography, Section fled Minimum Yield Strength of

07-01 81 111, Division 1, C ass 1 and 2 40.0 Ksi, Section III, Oass 1
14N-277 03 17'80 Use of Type XM-19 Austenitic 1492 10-29-71 lbst Weld Heat Treatment, Section l,

; 09-17-80 Stainless Steel for Section III, Divi- 03-03-75 III and VIII, Division I and 2
sion 1 ,- C ass MC Construction 1557-2 12 17-73 Steel Products Refined by Secondary - !

| N-317 07 13-81 ASTM, A276 Bar Section III,. 01-08-79 Remelting
07-01-82 Division 1 1618 03-02-74 Material for Core Support Struc-

03-03 75 tures - Section III, Subsection NGc

| 3. Code Cases that were endorsed by the NRCin a prior
versi:n of this guide and were superseded by revised Code' Code Case 1618 was acceptable subject to the following
Cases on or after July 1,1974, should be considered as not conditions in addition to those specified in the Code
gadirsed as of the date of the Council action that approved Case:

the revised version .of the Code Cases. Dese Code Cases
that are no longer endorsed are listed in the following by a. Welding of age-hardenable alloy SA-453 Grade 660
number, effective dates,12 and title.18 and S' -637 Grade 688 should be performed whenA

the material is in the solution-treated condition.
| 1332 6 03-09-72 ' Requirements for Steel Forgings,
I 01 08-79 Section III and VIII, Division 2 b. Use of alloy ASTM A-564 Grade 631 is not acceptable

1335 9 04 29 74 Requirements for Bolting Materials on a generic basis.
08-28-78 :

1337-9 04 29-74 Special Type 403 Modified Fors- 16181 03-03 75 Material for Core Support Structures .
04 28-75 ings or Bars, Section III 03-01 76 Section III, Subsection NG

, 1337-10 04 28-75 Special Type 403 Modified Forg-
| 05-15-78 ings or Bars, Section Ill

.

ing condition in addition to those specified in the Code
Code Case 1618-1 was acceptable subject to the follow.

1395-3 11 06-72 SA-508, Oass 2 Forgings with Modi-
01 08-79 fled Manganese Content, Section 111 Case: Welding of age-hardenable alloy SA-453 Grade 660

'

or Section VIII, Division 2 and SA-637 Grade 688 should be performed when
1407-2 06-26-72 Time of Examination for Cass 1,2, the materialis in the solution-treated condition.

07-01-74 ' and 3, Section IU Vessels
1414 3 1 T-03-75 High Yield Strength Cr-Mo Steel for '1626 03-02-74 Normalized and Tempered 11/4 Cr

| 03-01-76 Section IH, Division 1, Oass 1 01-08-79 I.ow Alloy Steel Forgings, Section 1,
| Vessels Section HI, and Section VHI, Divi-

sion I and 2
Code Case 1414-3 was acceptable subject to the follow- 1634 07 01-74 Use of SB-359 for Section IH,i

l . Ing condition in addition to those conditions specified in 08-12-74 Cass 3 Construction
the Code Case: neinformation required to be developed 1634-1 08-12-74 Use of SB-359 for Section IH,
by Note 1 in the Code Case should be provided in each 08-13-76 Cass 3 Construction
referencing Safety Analysis Report- 1644 08-12-74 Additional Materials forComponent'

,
04-28-75 Supports - Section III, Subsection ;

[ 1414-4 03 01-76 High Yield Strength Cr-Mo Steel for NF, Cass 1,2,3, and MC Construc- |
08-09-77 Section III, Division 1, Cass 1 tion

Vessels
Code Case 1644 was acceptable subject to the following

Code Case 1414-4 was acceptable subject to the follow- condition in addition to those conditions specified in the
ing condition in addition to those conditions specified in Code Case: The maximum measured ultimate tensile
the Code Case: Theinformation required to be developed strength of the component support material should not

exceed 170 Ksi.

,, ''Egd*t|-gdgCgwgpyd bgME Co cil 16441 04-28-75 Additional Materials for Component
,, ,p

Czunen. 06-30-75 Support - Section III, Subsection

* *
b[ Code Case 1492 is no Ion

the ASME prior to July 1.N4 Code Case and is therefore delet!er IIsted by ASME as a Section IIIc were is d eo at assu th guide, re
d from the acceptable listing.

. . . .
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NF, Cass 1, 2, 3, and MC Con- Code Case 1644-5 was acceptable subject to the fsnow_
struction ing conditions in addition to those specified in the Code -

Case: The maximum meuured ultimate tensile strength
Code Case 1644-1 was acceptable subject to the follow- (UTS) of the component support material should not -

ing condition in addition to those conditions specified in exceed 170 Ksi in view of the susceptibility of high-
the Code Case: The maximum measured ultimate tensile strength materials to brittleness and stress corrosion
strength of the component support material should not cracking. Certain applications may exist where a UTS
exceed 170 Ksi. value of up to 190 Ksi could be considered acceptable

for a material and, under this condition, the Design
1644-2 06-30-75 Additional Materials for Compc nent Specification should specify impact testing for the

Il-03 75 Supports - Section III, Subsectim NF, material. For these cases,it should be demonstrated by
'

Oass 1, 2,3 and MC Construction the applicant that (1) the impact test results for the,

material meet code requirements and (2) the materialis
Code Case 1644-2 was acceptable subject to the follow- not subject to stress corrosion cracking by virtue of
ing condition in addition to those conditions specified in the fact that (a) a corrosive environment is not present
the Code Case: The maximum measured ultimate tensile and (b) the component that contains the material has
strength of the component support material should not essentially no residual stresses or assembly stresses, and
exceed 170 Ksi. it does not experience frequent sustained loads in

'

. service.
*

I'644-3 I l-03-75 Additional Materials for Component
03-01 76 Supports - Section Ill, Subsection 1644-6 03-03-77 Additional Materials for Component

NF, Oass 1, 2,3 and MC Const uc- 11-21-77 Supports and Alternate Design
tion . Requirements for Bolted Joints,

Section 111, Division 1, Subsection
Code Case 1644-3 was acceptable subject to the follow- NF, Oass 1, 2, 3 and MC Construc-,

ing condition in addition to those conditions specified in tion
the Code Case: The maximum measured ultimate tensile
strength of the component support material should not Code Case 1644-6 was acceptable subject to the following
exceed 170 Ksi. conditions in addition to those specified in the Code

Case: The maximum measured u!timate tensile strength
1644-4 03-01-76 Additional Materials for Component (UTS) of the component support material should not

j08-13-76 Supports and Alternate Design exceed 170 Ksiin view of the susceptibility of high-strength
Requirements for Bo!ted Joints, materials to brittleness and stress corrosion cracking.
Section 111, Division 1, Subsection Cenain applications may exist where a UTS value of up
NF, Oass 1,2,3 and MC Construc- to 190 Ksi could be considered acceptable for a material
tion and, under this condition, the Design Specification

should specify impact testing for the snaterial. For these
Code Case 1644 4 was acceptable subject to the follow- cases, it should be demonstrated by the applicant that

*

ing conditions in addition to those specified in the Code (1) tne impact test results for the material meet code
Case: The maximum measured ultimate tensile strength requirements and (2) the material is not subject to
(UTS) of the component support material should not stress corrosion cracking by virtue of the fact that (a) a
exceed 170 Ksi in view of the susceptibility of high- corrosive environment is not present and (b) the com-
strength materials to brittleness and stress corrosion ponent that contains the material has essentially no
cracking. Certain applications may exist where a UTS residual stresses or assembly stresses, and it does not
value of up to 190 Ksi could be considered acceptable experience frequent sustained loads in service,
for a material and, under this condition, the Design
Specification should specify impact testing fer the 1644-7 11-21-77 Additional Materials for Component

- material. For these cases,it should be demonstrated by (N-71-7) 05 15-78 Supports, Section 111, Division 1,
the applicant that (1) the impact test results for the Subsection NF, Cass 1, 2, 3 and,

material meet code requirements and (2) the materialis MC Component Supports
not subject to stress corrosion cracking by virtue of

,

the fact that (a) a corrosive environment is not present Code Case 1644-7 was acceptable subject to the following '

and (b) the component that contains the material has conditions in addition to those specified in the Code
essentially no residual stresses or assembly stresses, and Case: The maximum measured ultimate tensile strength
it does not experience frequent sustained loads in (UTS) of the component support material should not

.

service. exceed 170 Ksi in view cithe susceptibility of high-strength I

materials to brittleness and stress corrosion cracking.
1644-5 08-13-76 Additional Materials for Component Certain applications may exist where a UTS value of up

03-03-77 Supports and Alternate Design to 190 Ksi could be considered acceptable for a material
Requirements for Bolted Joints, and, under this condition, the Design Specification
Section III, Divisim 1, Subsectim NF, should specify impact testing for the material. For these
Cass 1,2,3 and MC Construction cases, it should be demonstrated by the applicant that

1.85-8

-_ _ - .



. .___- ._ - . . _ _ - __ -

|
.,

s

''(1) the impxct test results fer the materit.! meet code 1755 04-26-76 Altemative Rules for Examination
01 14-77 of Welds in Piping, Oass I and 2

requirements and (2) the material is not subject to
stress corrosion cracking by virtue of the fact that (a) a

Construction, Sectim HI, Divisim I

ectrosive environment is not present and (b) the com- 1759 08-13 76 Material for Internal Pressure Re.
05-15 78 taining items for Pressure Relief

panent that contains the material has essentially no Valves, Section 111, Division I, Oassresidual stresses or assembly stresses, and it does not
1,2, and 3

superience frequent sustained loads in service.

1644-8 05-15-78 ' Additional Materials for Component Code Case 1759 was acceptable subject to the following

(N-71 8) 01 07-80 Supports, Section III, Division 1,
condition in addition to those conditions specified in the

Subsection NF, Oass 1, 2, 3 and Code Case: Applicants using this Case should also use
-

MC Component Supports Code Case 1711 for the design of pressure relief valves.
*

Ccde Case 1644 8 was acceptable subject to the follow- N-188 08-29-77 Use of Welded Ni-Fe-Cr Mo-Cu
05-15-78 (Alloy 825) and Ni-Cr-Mo-Cb (Al-

ing conditions in addition to those specificid in the Code
Case: ne maximum measured ultimate tensile strength loy 625) Tubing, Section 111, Divi-

(UTS) of the component support material should not
sion I, Cass 3

axcud 170 Ksi in view of the susceptibility of high- N-207 03-20-78 Use of Modified SA 479 Type
03-19-79 XM 19 for Section Ill, Division 1,

strength materials to brittleness ^ and stress corrosion ,
cracking. Certain applications may exist where a UTS Cass 1,2 or 3 Construction

valua of up to 190 Ksi could be considered acceptable N 224 11-20-78 Use of ASTM A500 Grade B and
for a material and, under this condition, the Design 05 11-81 ASTM A501 Structural Tubing for

Welded Attachments for SectionllI,
Specification should specify impact testing for the4

Gass 2 and 3 Constructionmaterial. For these cases,it should be demonstrated by
the applicant that (1) the impact test results for the N-242 04-12-79 Materials Certification, Section 111,

material meet code requi.rements and (2) the material 04-10-80 Division 1, Casses 1,2,3, MC, and

is not subject to stress corrosion cracking by virtue of CS Construction

the fact that (a) a corrosive environment is not present
and (b) the component that contains the material has'

cssentially no residual stresses or assembly stresses, and Code Case N-242 was acceptable subject to the follow-'

it does not experience frequent sustainedloads in service. ' ing condition in addition to those conditions specified in
the Code Case: Applicants should identify the compo-

1644-9 01-07-80 Additional Materials for Component nents and supports requiring the use of paragraphs 1.0

(N-71-9) 05-11 81 Supports Fabricated by Welding, through 4.0 of the Code Case in their Safety Analysis
Section III, Division 1, Subsection Reports.
NF, Oass 1,2,3, and MC Compo-
nent Supports N-249 01-07-80 Additional Materials for Compo-

05-11-81 nent Supports Fabricated With-
; Code Case 1644-9 was acceptable subject to the following out Welding, Section 111, Divi-

c:ndition in, addition to those conditions specified in sion 1, Subsection ,NF, Cass I,
the Code Case: In the last sentence of paragraph 5.3, 2, 3 and MC Component

- reference should be made to paragraph 4.5.2.2, " Alter- Supports

nate Atmosphere Exposure Time Periods Established by
Test," of the AWS D.I.1 Code for the evidence presented Code Case N-249 was acceptable subject to the follow-

to and accepted by the Authorized Inspector concerning ing condition in addition to those conditions specified
;
' exposure of electrodes for longer periods of time. in the Code Case: Footnote 2 of the Code Case should

apply to all materials listed in Tables I,2,3,4, and 5

1682 01-29-75 Alternate Rules for Material Manu- of the Code Case and should be so indicated on line 5
08-11-75 facturers and Suppliers, Section 111, of the " Reply." '

4

Subarticle NA-3700
1714 08-11 75 Postweld Heat Treatment of P-1

07-11-77 Material, Section lit, O ass MC 4. Code Cases for Gass I components that are not on4

1714-1 07 11 77 Postweld IIcat Treatment of P-1 the approved list of this guide (paragraph C.1) or other4
~

(N-102-1) 08-28-78 Material, Section Ill, O ass MC regulatory guides, or for which authorization by the Com-

1722 11-03-75 Vacuum, Carbon Deoxidized SA-508 mission has not been granted, are not acceptable for Oass 1
,

01-08-79 Forgings, Section 111, Division 1, and components.
,

Vill, Division 1 and 2
1741 12-22-75 Interim Rules for the Required 5. Code Cases for other classes of components that are

01-14-77 Number of impact Tests for Rolled not on the approved list of this guide (paragraph C.1) or
Shapes, Section Ill, Division 1 other regulatory guides should be considered not acceptable
Subsectim NF, Component Supports on a generic basis.

1.85-9
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D. lMPLEMENTATION 2. Comptnents ordered to a sp:cific version cf a Code.

Case neid not be changed because a subsequent revision cf

'Ihe purpose of this section is to provide information to the Code Case is listed as the approved version in this guide.

(pplicants regarding the use of this regulatory guide.
3. Components ordered to a Code Case that was previ-

ously approved for use need not be changed because the
,

1. Except for those Code Cases that have been annulled Code Case has been subsequently annulled.

by actirn of the ASME Council, the NRC staff has found
the Code. Cases listed in this regulatory guide under regula- 4. Code Cases on the approved list may be applied to

tory position C.1 acceptable for appropriate use.Other Code components that were in process of construction prior to
Cases may be considered forusein accordance with footnote the effective date of the Code Case within thelimits speci-
6 cf th3 Codes and Standards rule, f 50.55a of 10 CFR fled in the Code Case and applicable regulations or recom.

Part 50. mended in other regulatory guides.*

.
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.

ARTICLE XVH-1000-

.

XVII-Il00 IN11tODUCTION
basis of plastic design by determuung their lower-
bound couapse loads. De requirements set forth inXVE-1118 SCOPg
XVII-2000 governing aDowable stresses to be usedin -

^
. .

The Articles of this Appendix provide rules for the designing linear type supports are waived when the
P astic design procedure is employed but all otherldesip of linear type supports by either linear elastic

analysis (XVII 2000) or plastic (hmit) analysis (XVil- Pert:nen provisions of XVII 2000 shat! apply. ,

!
' 4000). I.inear elastic analytical procedures are also

Provuled (XVII-3000) for the design of members and "

connections which will be subjected to high cycle
fatigue conditionsin service. XVII-1200 NOMENCLATURE AND

,

NUM. BERING OF EQUATIONS-

'

- XVD 1120 DESIGN BASIS XVII 1210 NOMENCLATURE ]

. XVII 1121 Linear Elastic Analysis Except where symbols are used in the text of the

The rules forlinear clasue analysis are casco on the Artie!es which fol:ow to represent the value of

specified minimum yield strength values at temp. complex algebraic expressions, the symbols adopted

erature of the materials used in constructing linear in the Appendix are defined as follows:

type suoports which are set forth in Tables I 2.1.1-2.2, A,- a minalbody area of a fastener,sq.in.I'13.1,'and I 13.3. De allowable stresses are de-
A " ar** of c mPassion flange.sq.in./termined in XVII 2000 by applying design factors, A,,- cosecuonal ama d sdnecer or pair M

dependent on the structural member involved, to
' these specified mimmum yield strength values. ',"g

C= ratio of bolt tensile strength to tensile

XVII 1122 High Cyeie Fadame Analysis strength dconnected part
C = bendingcoefficientdep=ad*atupon moment

ne rules for designing linear type supports given in gradient
XVII 3000 are essentially the same as those given in C,= column slenderness ratio dividing elastic and
XVII 2000 for linear elastic analysis except that the inelastic buckling
=ammum range of stress, namely, the difference C,= effective column slenderness ratio *

between the minimum and maximum value of the C.,= coefficient applied to bending term in in-
stress throughout each cycle, and the frequency with teraction formula and dependent upon col-
which the support will be subjected to this range of uma curvature caused by applied moments
stress, shall be taken into consideration when so C,= ratio cf critical web stress, according to the
stipulated by the Design Specifications (NA-3250). linear buckling theory, to the shear yield

stress of web material
*

~C = ratio of beam yield stress to column yield
XVII 1123 Plessic Analysis stress

ne rules for plastic (limit) analysis givenin XVII- C:= ratio of column yield stress to stiffener yield

4000 permit proportioning linear type supports on the stress
,

'
365

.
'

1

~

|
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,

'

Winter 1982 Addenda ."-

.

~

1MDate ofissue: December 31,1982
. . .y.;.

, ,

, . 1, 'X
ASME BOILER AND PRESSURE VESSEL CODE

'

i- _ -
1

-
*

An American National Standard i
-

'
..

. ..,

*SECTION III DIVISION uveg
'

'

/ Subsection .NF :- -

. a ,e r .c: .- , .4..
.

.' 1980 Edition . MN*
. .. . . .

,

' " ' ' '. , |. :;.
' * '-

,

- - - Lik,rgry,.. \g <.' q;- ,,
* m- !;,c - -

,
* *' IThis is the sixth and last Addenda to be published to NF 2130 Revisesubparagraph (a) to read

l
,~

the 1980 Edition of Section III, Division 1 - Sub- .

atena used in th constmetion p eornponeng 1section NF. Previous Addenda were published in Supports shall be certified. Certified Material Test i
Summer 1980, Winter 1980, Summer 1981, Winter. Reports m accordance with NCA-3867.4 shall bc . , .' J.1981, and Summer 1982.

provided for material used for primary members for, .,., , .

' . .
Class 1 Plate and Shell Type Supports and Class 1 'T.( '

'

Linear Type Supports. Material for other classes of
.

.

NF-1121 Revise to read component supports and all classes of component .
'

standard supports shall be provided with Certified *'

NF-1121 Rules for Supports Material Test Reports when impact testing is required

The rules of Subsection NF provide requirements (NF-2311). Copies of these certificates shall be provid , ,
ed with the component support. *

for new construction and include consideration of ,
, ,,

mechanical stresses and effects which result from the' ?

constraint of free-end displacements and anchor point NF-2311 Rcrise in its entirety, addingfootnote 6 to '

motions defined in NF-3121.2 and NF-3121.13 but not
###'#

thermal or peak stresses.
. , , ,

.
. . . - . . . . .
; NF-2311 Supports for Which Impact Testing of. . ... ..

Material is Required 8 .? 7 M i.
NF-2123 Revise to read: . ONIN ?'

(a) Support materials' shall be impact tested in :cMur -.

accordance with the requirements listed below. ''.* 'Y$(1) Integral attachments to the component (NF- fSD,.(E''NF-2123 Design Stress Intensity and Allowable ,

.r -
** ''' 1222) shall meet the requirements for impact testingd.f

When the procedures of design by analysis (NF- stipulated for such components in the applicable - * ;.c
"

,~ 3220) are employed, the applicable design stress Subsection.
intensity values S,,, listed in Tables I-1.0 of Appendix I (1) Class I component supports shall meet the
shall be used. When the procedures of linear elastic requirements of NF-2300.
analysis (NF-3230) are employed, the allowable stress (3) For Class I piping supports, Class I compo-
values shall be the applicable yield s'trength values S nent standard supports, and all other types andf
listed in the tables,of Appendix I as modified by the Classes of supports, the Design Specification (NCA-
design factors given in NF-3322. 3250) shall state whether or not impact testing is

.

Copyright @ 1982 e

THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS *

Atl Rights Reserved .
,.
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ARTICLE NF-3000' . 'S~-
''

'
- ,

' DESIGN" ;.

WF. . . . i -
-

-

o ..

N,n -@1 ',. .
- ,-

s .. .w, , c

.
-3,

:qp[:.. T;,:
' vi ^' W

NF 3100 GENERAL DESIGN . maximum temperature limitations specified elsewhere
:

fg,;. -' jREQUIREMENTS in this Subsection. ~ /4 '-

": I
.

NF 3112.2 Design hiechanical Loads. The spec- ,h..-yf ...*[NF 3110 LOADING CRITERIA .u.- .

ified Design hiechanical Loads shall be established inNF 3111 Loading Conditions '

accordance with NCA-2142.l(c), and shall include all M: " A &
-

f.The loadings .that shall be taken into account in loads from the~ component or piping acting on the [[
.

I
designing a piping or component support include, but support. ,

-
'.-

are not limited to, those in (a) through (g) below: _ , ,g ., ,

(a) weight of the piping or component and normal
- .m,

,.

contents under operating or test conditions, including ~ . Service' Conditions I ~
s','. ~ c

'

NF 3113 '';i
loads due to static and dynamic head and fluid flow Ea'ch service condition to which the piping or 3

'

O
.

?

(b) weight of the piping or component support; accordance with NCA 2142, and Service Limits - .$'.
;j(ffects;

component may be subjected shall be categorized in

Ji. -j '.
(c) superimposed loads and reactions induced by [NCA 2142.2(b)] shall be designated in the Design " '

the supported system components; ;-

S ecification in such detail as will provide a completeP
(d) dynamic loads, including loads caused by earth- basis for design in accordance with this Article.' , . , ,

*

-

quike and vibration;
er :i. - 'F ' i.(e) effects from component or piping thermal ex-

pansion; NF-3114 Test Conditions 7 h
"'

(f) anchor and support movement effects; (In course ofpreparation.) !J
(g) environmental loads such as wind and snow ;;,.

}Uloads. it. :.
*

-
'''I

' .'i
'

-

NF-3120 DESIGN CONSIDERATIONSr #NF-3112 Design Loadings NF 3121 Terms Relating to Design by Analysis ,1 {.*i: g
b' ;!;,

The Design Loadings shall be established in accor. NF 3121.1 General Considerations..
,

n..
o ""

.- ...

QQ.g. jdoce with NCA-2142.1 and the following subpara-
(a) Terms that are common to the design by stress . i?j9 " jgrzphs.

analysis of Plate and Shell Type, Linear Type, and
NF-3112.1 Design Temperature. The specified De- Standard Supports are defined in NF-3121.2 through ~3' !;.

e e,

sign Temperature shall be established ,m accordance
.

NF 3121.16 below. ''

with NCA-2142.l(h). The metal temperature shall be (b) Terms unique to the des.ign by stress analysis of.

determ.med by computat. ion usmg cecepted heat trans- Plate and Shell Type Supports are defined in NF-3212.
.

.

fer procedures or by measurement from equipment in (c) Terms unique to the des.ign by stress analysis of .

. .

service under equivalent operating conditions. In h,eu Linear Type Supports are defined in NF-3313.
.

-

of heat Iransfer analysis or measurements, the compo.
NF 3121.2 Primary Stress. Primary stress is any

,

nent or piping Design Temperature may be used. In
normal stress or shear stress developed by an imposed

*

no case shall the temperature at the surface of the
metal exceed the maximum temperature listed in loading which is necessary to satisfy the laws of

[3
.

Tables I-II.0, I-12.0, and I-13.0, or exceed the equilibrium of external and internal forces and mo--

i
ments. The basic characteristic of a primary stress is

,

- ri
'

19
,,

c. 's
*p.s.

^
.

.
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NF.3121.2-NF.3121.15 SECTION !!!, DIVISION I - SUBSECTION NF,

; that it is not self. limiting. Primary stresses which distributed and equal to the average of stress across
i- considerably exceed the yield strength S,will result in the thickness of the section under consideration. .
*

failure or, at least.in gross distortion. A thermshtress
is not classified as a primary stress. A general primary NF.3121.8 Bending Stress. Bend.mg stress is the

membrane stress is one which is so distributed in the vanable component of normal stress. The vanation
support that no redistribution of load occurs in the may or may not be linear across the thickness.

I support as a result of yielding. Examples of primary
NF 3121.9 Total Stress. Total stress is the sum of *

stress are general membrane stress in a circular-

the primary and secondary stress contributions. Rec-
! *, cylindrical shell due to a uniformly distributed axial ognition of each of the individual contributions is
j load, and bending stress in a cantilever beam due to a

essential to establishment of appropriate stress limita-'

normal end load. In addition to the above, for piping tions.
'

; and component supports, stresses induced in the '

support by restraint of free end displacement.[NF- NF-3121.10 Critical Buckling. Critical buckling i
i 3111(c) and (f)) and anchor motion of piping are occurs when a support is loaded to a state at which an'

considered primary stresses. inAnitesimal additional load or disturbance causes the
;

.
.

,

NF 3121.3 Secondary Stress occondary stress is a support to change from an equilibrium condition to

normal stress or a shear stress ' developed by the one ofinstability. ' -

constraint of adjacent material or by self. constraint of NF-3121.11 Thermal Stress. Thermal stress is a
the stnicture. The basic characteristic of a secondary self. equilibrating stress produced by a nonuniform istress is that it is selflimiting. Local yielding and- distribution of temperature or by differing thermal
minor distortions can satisfy the conditions which

coefficients of expansion. Thermal stress is developedcause the stress to occur, and failure from -one in a solid body whenever a volume of material is
,

application of the stress is not to be expected. An prevented from assuming the size and shape that it'

example of secondary stress is b'ending stress at a gross normally would under a change in temperature.
.

structural discontinuity. Evaluation of thermal stresses in the support is not,

!
NF-3121.4 Peak Stress. Peak stress is that incre. required by this Subsection.

ment of stress which is additive to the primary plus.

NF.3121.12 Free End Displacement. Free end dis- !

j '
secondary stresses by reason oflocal discontinuities or;

placement consists of the relative motions that would
local thermal stress, including the effects, if any, of

occur between an attachment and connected structure
'

stress concentrations. The basic characteristic of a
, peak stress is that it does not cause s'iy noticeable or equipment if the two members were separated and

.

permitted to move. -, -

! distortion and is objectionable ~only as a possible ' ' . ..

. .
'

. 7.a source of a fatigue crack or brittle fracture. A stress -NF-3121.13 Anchor Point Motion Stress. Anchor'

#f,' + which is not highly localized falls into this category if point motion stresses are those stresses resulting from ' ,J it is of a type which cannot cause noticeable distortion. , the differential motion of piping or component support
*

'

'C. Evalua' tion of peak s' tresses'is not required by this points. An example is differential buililing settlement.
-

i a Subsection.
. 3.0

-.s ,
t " '

NF-3121.14 Gross Structural Discontinuity. Gross
f3' NF 3121.5 Normal Stress. Normal stress is the structural discontinuity is a geometric or material . ' '.J component of stress normal to the plane of reference.
;E This is also referred to as direct stress. Usually the ' ' discontinuity which affects the stress or strain distri-.

bution through the entire thickness of the member. ''

M distribution of normal stress is not uniform through Gross discontinuity type stresses are those ' portions of
;

%|' the thickness of a part, so this stress is considered to the actual stress distributions that produce net bend-
,

#.l be mcde up in turn of two components, orie uniformly ing and membrane force resultants when integrated
' ' . ' . distributed and equal to the average value of stress through the thickness. Examples of gross structural*

across the thickness under consideration, and the discontinuities arejunctions between parts of different
; other varying from this average value with the diameters or thicknesses and Aange-to.shelljunctions. ,
j location across the thickness. ' ~

- y.* ,'>. .- . NF 3121.15 Limit Analysis - Collapse I4ad. The
NF 3121.6 Shear Stress. Shear stress is the compo-

nent of stress tangent to the plane of reference. methods of limit analysis are used to compute the'

-

maximuni load or combination of loads a structure
'

NF 3121.7 Membrane Stress. Membrane stress is , made of ideally plastic (nonstrain. hardening) material l,-

} the component of r.ormal stress which is uniformly can carry. The deformations of an ideally plastic j

W .. .p .d.' . ,P

20 a ?,ijhi |,
'

.-|Q~
i ,
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ORGANIZATION OF SECTION III
' -

.,

y' ...

~l ..
,

*.

the Anicles may not, however, be consecutive. Due to the
1. GENERAL

Section III consists of Division 1 and Division 2. Both
fact that the complete outline may cover phases not

Divmons are broken down into Subsections which are-
applicabic to a particular Subsection or Arucle, the rule

designated by capital letters preceded by the letter "N'' for
have been prepared with some gaps in the numbating. -,

*' .. ..
Divuson 1 and by the letter ''C'* for Division 2 The '

'
-

foGowing nine books make up the two Divisions. 4. SUBARTICLES*

Subanicles m numbend in units of 100, such as yllW ,. . _ ,,yy,Subsectaon NCA -General Requirements for Division i or C&l200. y
,

'

#.
and Division 2

. 3 , 3. '
, , . .

5. SUBSUBARTICLESDivision 1 Subsubanicles are numbered in units of 10, such as NB-Subsection NB - C! ass ! Components
2130, and generally have no text. When a number sach asSubsection NC- Class 2 Components
NB-1110 is followed by test. it is considered a paragraph.

', .
,

.

Subsection ND-Class 3 Components |j'

1
Subsection NE - Class MC Components '

-

Subsection NF - Cemponent Sopports 6. PARAGRAPHS
. Subsection NO-Core Suppen Structures Paragraphs are numbered in units of 1, sech as NB-2131

.

i

-N Appendices or CB-2132. '

e

Division 2-Code fer Concrete Reactor Vessels and
7. SUBPARAGRAPHSCantainments Subparagraphs, when they are major su> divisions cf a

S

The Division 2 book includes Subsection CB - Concrete paragraph. are designated by adding a decimal fouo4 red by'~ L

Reactor Vessels. Subsection CC - Concrete Contamments, one or more digits to the paragraph number, such as NB-
IIIl.1 or CB.II11.2. When they are minor subdivisions of aand Division 2 Appendices. i
paragraph, subparagraphs may be designated by lowercase
letters in parentheses, such as NB=1111(a) or CB-1111(b).

a

2. SUBSECTIONS
Subsections sie divided into Articles. Subarticles. para-

, graphs, and, where necessary, subparagraphs and subsub- 8. SUBSUBPARAGRAPHS

paragraphs. Subsubparagraphs are designated by adding lowercase
letters in parentheses to the major subparagraph numbers,
such as NB-lllt.l(s) or CB-ll!!.l(b). When Aarther3. ARTICLES subdivisions of minor subparagraphs are necessary, subsub-

Arncice are designated by the applicable letters indicated
above for the Subsections followed by Arabic numben, such paragraphs are designa,ted by adding Arabic numerals in

as NB-1000 or CB-2000. Where possible, Articles dealing parentheses to the subparagraph designation, such as NB- 1 1-

with the same topics are given the same number in each t il!(aXI) or CB.llll(aX2). ', 4*

Subsection in accordance with the following general scheme:

Article Number Title 9. REFERENCES* "

References used within Section III generally fallinto one
-

1000 Introduction or Scope '

of the following four categories:
2000 Material

A. References to Other Portions of Section !!!
3000 Design When a reference is made to another Article, Subarticle.
4000 Fabrication and Installation or paragraph, all numbers subsidiary to that reference shall

'

5000 Enamination be included. For eaample reference to NB 3000 includes all
6000 Testing

material in Article NB-3000. reference to NB-3200 includes
7000 Overpressure Protection all matenal in Subertic!e NB-3200, reference to NB-3150
3000 Nameplates Stamping. and Reports

includes all paragraphs NB-3251 through NB 3256.
The numbering of Anicles and the material contained in'

9

5
' *
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h'" * ,B. Refereneec to Other Sections Institute. The applicable year of issue is that suf".ted to its
'

Other Secuens referred to m Section 111 are: numencal designauon in Table NB-31321. for czample *
;

Sec' son II. Material Speerfcartons When a requirement ANSI B16.51968. ANSI. approved standards published.by ' .. ,
,

' for a matenal, or for .the examinanon or testmg ef a the Amencan Society of Mecharucal Engineers are asailable 'gy
matenal is to be in accordance with a specincauon such as from ASME. 345 East 47th St New York. N.Y.10017*

bSArl05. SA 370, or $b 160. the reference is to material Other ANSI approved standards are available from their
specincations in Section II. These references begin with the pubhshers or the Amencan National Standards Institute. * * i. ',

letter "S"
.

1430 Broadway New York. N.Y.10018.
3

Seenon V. Nondestructive Examination. Section V refer. (31 Diinensional and other types of standards covering
'

.

'ences begin with the letter "T" and relate to the nondestruc- products such, as valves. Sanges, and 6ttings are also
** '

use esaminanon of matenal or welds, pubbshed by the Manufacturers Standarduauon Society of
Sectson IX. Welding and Brannt Quals/ cations Secuon the Valve and Fittmgs Industry and are known as Standard |

IX references begin with the letter "Q" and relate to welding Pracuces. When a product is required by these rules to J
and brazing requiremen.s. conform to a Standard Practice. for example MSS SP4. the.

,

Section XI. laservree Insperrion of Nuclear Power Plaar Standard Practice referred to is published by the Manufac. j
Componenas. When a reference is made to inservice inspec. turers Standardization Socsety of the Valve and Fittings '

.
,

tion, the rules of Secuan XI shall apply. Industry.1813 North Ft. Meyer Drive. Arlington. Va.' t '

,,

. 22209. The applicable year of issue of such a Standard -

|C. Reference to Spec:5 cations and Standards Other Than Practice is that summed to its numerical designation in Table ''
'

Pubhshed in Code Section 6 NB 31321. fer example MSS SP.61963.
//J Specificauons for examinanon methods and accep- (4)Spectkations for i.elding and brazing materials are

tance standards to be used in connecuon with them are published by the American Welding Society. 2!01 North-
'

published by the Amencan Society for Testmg and Materi. west 7th St.. Miami. Fla. 33125. Specincations of this type
als. At the time of publication of Sectiou III. some such are incorporated in Section II and are identined by the AWS
speci6 canons were not included in Sectic,n II of this Code. A designation with the preax "SF". for example SFA-3.1.
reference to ASTM E 'al.64 refers to the specifteation so (JJ Standards applicable to the design and construcuon of ',

designated by "and publi*hed by ASTM.1916 Race St.. tanks and danges are published by the Amencan Petroleum ,

Philadelphia. Pa.19103. . Insutute and have de:ugnat.ons such as API.$20 and API.
(1) Dimensienal standards covenng products such as 2000. When documents so designated are referred to in S ;,..

- National Standards Institute' and published by the Amen- Petroleum !nstitute.
~

. (,valves. $anges, and Attmgs are approved by the Amencan Section 111. they are standards published by the American
*

- .

an Society cf Mechan:ca! Engineers. %" ten a predad is to
'

conform to such a standard, for example ANSI B16.3 the D. References to Appendices t
standard is approved by the Amencan National Standards Two types of Appendices are used in Section !!! and are

, designated Mandatory and Nonmandatory.
(1) Mandatory Appendices contain requirements wiuch

The Amencan Nauonal stancards insutute t AN51) =as formerlF must be followed in construction: such references are 8

known u the Amer.can Standards Assocteuon. Standards '

designated by a Roman numeral followed by Arabic numer.
appeoved by the Associa. ion were designated by the pre 6s "ASA
followed by the number of the standard and the year of als. References to Table I.I.2 or Il l100, for example, relate. -

pubhcanon. More retenQ. the Amencan Nanovul Standards to the Mandaiory Appendices.
Insutute was known as u:e Unned States of Amenca Standaras (1/ Nonmandatory Appendices provide information or
Insutute. Standards were designated by the pre 6a "USAS" guidance for the use of Section Ill: such references are
followed by the nember of the standard and the year of designated by a capital letter followed by Arabic numerals. j

.

pubbcation. While the letters'of the pre 6s have changed with the
name of the orgnamnaa the numbers of the standards have A reference to D 1100 for ezample. relates to a Nonmands- ,

remained unchanged. tory Appendia. .

'
,
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This code or standard was developed under procedures accredited as meeting the criteria for
Amer:can National Standards. The Consensus Committee that approved the code or standard was bal-
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CASES Ol' ASME 110lLER AND pRESStJRE \ E59El. CODE

.

\lceling of atinrch 6, I9R1 *

- 4pproced try Council 11ay ll. I981 i

This Ghe shallexpire on .11ay Ii, I98I
tsn!*ss preciously annulled or reaffirar,ed.

!.
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Case N.71 10 1.0 GENERA 1. REQUIREMENTS

Additional IQaterials fer Com;>ct ent Supports Fabri. ;

cated by Welding 1.1 The requirements of Suh.-ection NF shall be met ex. ;-

Section 111, Divison 1,3ensection NF Class 1,2,3,and cept as modified by thi4 Case. . [
'

MC Component Supports i*

2.0 MATERIALS |

. Intjuiry What materials,in addition to those listed in
Tables I.ll.0,'I.12.0, and I.13.0 of Appendix I of Sec. 2.1 Welding is not pennitted on carbon arid low alloy ;

,

tion III. Divi > ion 1. may be usad for Clan 1,2,3, or MC stecIs containing more than 0.33 carimn. ;

component supports constructed to the requirements of i

Sulucction NF when the items are fabricated by weld. 2.2 When the Nominal Composition colunun in Tal,les,1
ing? through 4 reference AI5I grades, only material.4 meeting

the chemical cornposition range requirements of the
Reply; It is the e-ptnion of the Committee that as al. specific AISI grades listed shall he used, with the excep. t

I ternatises to the rt.a:rQ listed in the tables of Appen. tion that 0.60% masimum silicori is permitted for cast.
. dis I referenced in Tah!e NF.2121 (a).1, the desi;;n stress ings.

) intensity and allowable wresi values. the yield strength,
,

and the ultimate ten 3ite it.ength values,' for the mate. 2.3 Alaterial< in Tabl.s I throu;:h 4 who:.c nqminal com.
'

rill specifications lie:ed in Tables 1,2. 3,4, and 5 of this pocition is reference I a4 an AISI composition ma3 he ac.
Case may 1,e und i. .Jd d con,truction of Clan 1,2, cepted a* sati. lying the requirements of the A$TTI speci.

,

3, and TIC compon cr mpports forSection Ill. Division fication presided the chemical requirements of the AISI
!

1. These materiah.may also be used for nonweided con. specification are within the specified range of the desig.
'nat d AST)I specificatiori and certification of the mate.struction. e ,

The following ad!itional requirements shall apply: rial shall be in accordance with the requirements of the
NCA.3867.4 (c) or (f). The term "cach piece of stock [

.

'The tabulated vah:e. d tensile strength and 3ield strength material"in NCA-3867.4 (c) may be taken to refer to
ar2 those which the Comnsttee belier ** are suitable for use in that portion of the material of the same heat ated lot
design calculations requi ed by Section Ill. Disision 1. At the which has traceability established by the .4Ianufacturer
temperatures aboie rom :rmperature, the salues of tensile
strength tend toward an : sera;e or expected salue which may be through h.is program. Where Certificates of Compliance!

sa much as 10% abuve n mile strength trend cune adjusted are acceptable under Subsection NF, testing of each '
,

t:a the minimum speciC.s .mm temperature tensile strength. At piece is not required.'
'

temperatures abose romi =mperature, the yield strength values # i
'

esrrespond to the yield str-esth trend curve adjusted to the min.1

imum specified room ta- ;> rature yield strength. Neither the 2.4 When an ASUI specification does not specify either !
temile strength nor the yield strength values correspond exactly minimum tensile or yield strengths, the salues listed in
ta either " average" or "minunum." as these terms are applied to
a statistical treatmeht of a homogeneous set of data, this case shall W met by the maten. l.a

*

Neither the ADIE .. t!T\l mterial Specifications not the
rules of Section lli. D .2. e 1. require elevated temperature test.

2.5 The material chall be furnished in accordance with
*

ing for ten *ile or >!-:: men, s.: production material for une in ',Code componente !' . .t intended that results of such tests. if the requirements of NF.2600. .

performed, he corr?. - .sth the,e tabulated tensile and yield
,

strength salues f.>r ' Code acceptance / rejection purposes,

4:ed temperature test reaults on pro. 2.6 The thicknen referenced in this Case i4 the nominalfor material 4. If 5 ' - -

duction materi:. 6 . .ner than the tabulated values by a thickne>< of the weld,INe hai.c material or the thinner of I

1:rge amount (nor- a .. r* t3 pical san, ability of material mg.
- e error). urt er investication by re. the sect. ions be.mg jomed, whichever . least. For fillet

..' f h i4gesting the po nbi!:: ,

test or other r1 cane c ! !< comidered. welds, the nominal thicknessis tlie throat thicknew,and.

233 .
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Yield Strength Values, Sp, for Ferritic Steels for Classes 1,2,3, and MC Linear Type Component Supports

Min. Yield Strength, ksi^ , *
Min. Uttimate (snultiply try 1000 to atetain poi)

Tysie YieAl Ten L for enstal semperatures. "F, not to evi.e - e
Nonunal 5 Usuup Psosiuct , tigw.e 6 fica- or herength, St,ength, - -

Composition No. No. Form tion No. Grade Class Notes ksi ksi 100 200 300 400 500 600 G50 700 thu 800
_

Cartion Steels .

I 1015CW
AISI 1015,|-1 1 Bar A103 79 loinCW - 1,6 40 60 32.0 29.2 28.3 27.4 - - - - n

<

1018. !
1020 j 1020CW > I

1 1 Plate SA.283 C - - 30 55 30.0 27.3 26.6 25.7 - - - - - -

1 1 Plate A284 77 B - - 27.5 55 27.5 25.5 24.3 23.6 - - - - - -

y---

---

- - - 1 1 Pipe A38179 - Y35 - 35 60 35.0 31.9 31.0 30.0 28.3 25.9 25.6 25.2 - - M i
1 1 TbShp. A500 78 B - 1 42 58 > l

---

--- 1 1 TbShp. A500 78 C - 1- 46 62 36.0 32.8 31.9 30.8 29.1 26.6 26.1 259 2 |.-
--- 1 1 Str.Tb. A50176 - - - 36 58 m I

AISI 1015 1 1 Tube A513 79 1015CW - 1.6 55 65 32.0 29.2 28.3 27.4 - - - - - - 5 |AISI 1020 1 2 Tube- A513 79 1020CW - 1,6 60 70 32.0 29.2 28.3 27.4 ' - - - - - - =
AISI 1025*

A513.79 f ]' - 1,7 65 75 35.0 31.9 31.0 30.0 - .- - - - -

1025CW M
1 2 Tube1026 l026CW

$! 1- 1 Plate S A.516 60 - f- 32 60 32.0 29.2 28.3 273 25.9 23.6 23.2 23.0 - - 2---

"
1 1 Plate S A-516 65 - - 35 65 35.0 31.9 31.0 30.0 28.3 25.9 25.4 25.2 - - C i

---

AISI 1018, (,1018CW

- - 38 70 38.0 34.6 33.7 32.6 30.7 28.1 27.6 27.4 - - 5 !
- - - l' 2 Plate SA.516 70

Q l
1020, 1 2 Tube A519 79 51020CW - 1,6 60 70 32.0 29.2 28.3 27.4 - - - - - - g j
1022 - , 1022CW. x iAISI 1018, 101011!t " '

2 020llRL - - 32 50 32.0 29.2 28.3 27.4 - - - - - -

h
#1020, Tube A519.79 1

}1022 < 1022illt
AISI 102 ,

1 1 Tube A519 79 | | -
- 35 55 35.0 31.9 31.0 30.0 - - - - - -

A!Si 1 2 *
1 2 Tube A519.79 - 1.5,7 65 75 35.0 31.9 31.0 30.0 - - - - - -2

A LSI 1020,
y g 3,or;:in;: A5'2176 - CC - 30 60 30.0 27.3 26.6 25.7 24.3 22.2 21.8 21.6 - -

i 1 2 l'orgiru A52176 - CE - 37 75 37.0 33.7 32.8 31.7 29.9 27.4 26.9 26.6 - - n
*

y

-- - 1 1 Pipe SA.524 1 - - 35 60 35.0 31.9 31.0 30.0 - - - - - - >
1 1 Pipe SA521 II - - 30 55 30.0 27.3 26.6 25.7 - - - - - - ut---

-- - 1 2 Plate SA.537 - 1 4 45 65 45.0 39.7 36.5 33.7 31.6 30.5 29.7 28.C - -
M

--- 1 2 Plate SA 537 - 1 3 50 70 50.0 44.1 40.5 37.5 35.2 33.9 33.0 32.1 - - ^
,"-- - 1 3 Plate SA 537 - 2 4 55 75 55.0 50.5 47.9 45.8 43.7 43.0 41.5 40.8 - -

Z$ |
1

--- 1 3 Plate SA 537 - 2 3 60 80 60.0 35.0 52.2 50.0 47.6 46.0 45.2 44.5 - -

36 - -
' 36 53 36.0 32.8 31.9 30.8 29.1 26.6 26.1 25.9 - - a .o--- 1 1 Sheet Sen.p A570.79
i 45 - - N {45 60 45.0 41.0 39.9 38.5 36.4 33.3 32.6 32.4 - -

rn " g I
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Yielet Stewireli Values.S . Ius i estialc SI n,ts for Classe61,2. ;8 . ant MC t.i ar at 1,pc Component Supports thy

. . _ _ . _ . _ . _ _ _ - . . . .- . . - . .- .- v
Noten:

1. For welde.1 ranistrue lion the yirkel altengths tal,ulairel are tho+ for luet rulled insatorial;32.0 kni for AISI 1015CW,10l!!CW, 9
10200V; 35.0 L,.i for Abl 105CW,1020CW,802tM.W;36.0 k i for ,1300, A501. s

2. Tlirre in no t.mdard Abl compo>ition 4340. Ily agrerment witti the snaterial mamiracturer, tier cartani ramtent of AISI 4320 'i.
can be ordreed as 0.27% to U.33%. q

3. Up to 2% in. includve. -
4. Oscr 2% t. 4 Ar ?
5. Tlax matrrials are limited for use only for component standard suppurts. .9
6. Mn 1111.\ 215. m
7. mz tillN 225. @
8. TI.c elongation anel reduction of area requirements for this material may be specified at 17% and 35% minimum, respectively. M
9. By agrrem.nt bctwren l'urchawr and Material mnufacturer, thew materials may be Procured to the lower specified minimum P

ultimate tria ile strength and minimum yirld strmgth values given in this tab!c. C,ca

T:5 10. l'or each Imging 250 lb. nrt weight and Ic>s.,the marking requirements of A 668 794 ehall be met by a suitable code or sym. =
Lot identelied I,y the mnufacturer in his Certificate of Compliance or Certified mterial Trst Iteport. The hardness test rc. "I,

quirement snay be perfonned only on the tensile test specimen. E
11. - @
12. Over 5 in. to 8 in. 2
13. Over 4 in. to 3 in. R
14. I' late up to 4 in. int!. and all structural sliaprs.
15. - ;%
16. Ilp to 7 in. ind. $
17. Up to 4 in. incl C
18. Ostr 4 in to 7 in. iml. 5
19. Uvrr 7 in. to 10 in. incl.

*

j
20. Os er 2% in. to 6 in. incl.
21 ms. carbon 0.3%. .

22. Op to 1% is,. incl.
-;3. _

.
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.

number of simplifying assumptions, the taalysis b one of consider:ble,'e

as -
| complexity. Some tests have been performed [38].which, though limited. -

I & % have shown agreement with computer studies. 'rebedge and Chen [40]
"a o.s - | [ } have given interaction surfaces in the form of tables for design. De status.

"" e 4 _

| by Chen and Santathadaporn [39).

l \ / of work on biaxial bending of compression members is summarized well

a2 - t

| Simple plastic theory becomes inadequate when moments exist about
two principal axes. When only one moment exists, plastic behavior is' ' '

* * *
exhibited no matter what the value of axial compression. Figure 12.6.3

'#r showed that under such loading the effective plastic moment reduces as
* "' # " P'*** "!"###***** * * #*Fig.12.8.3 Lateral buckling moment for uniform bending. (From Ref. 30; see

also Ref. 25) Upon application of an additional moment about the other principal*

axis, one might consider an interaction surface relating, P. Af,, and M,.
Even for ideal clastic-plastic material, however, present plastic analysis.

C,,, = factors discussed in Secs. 12.3-12.5 theorems neglect the influence of deformation on equilibrium. For zero

P, = w'EI n'EP' length compressien members, the concept of an interaction surface (see

g2 p' g ,)2 Fig.11.9.1) may be thought of as a first step to the ultimate strength*

analysis under biaxial bending.
The reduction in ultimate moment capacity Af., when lateral- While few designers concera themselves greatly about the sequence

torsional buckling influences the ultimate strength interaction may be of load application, nevertheless loading sequence affects ultimate
computed as F.S. using the SSRC " Basic" desi;:n procedure of Sec. 9.4 strength. Dis is also true for uniaxial bending and compression, but it has
with no safety factor applied. This will be consistent with working stress less effect on thic case than for the biaxial loading.
procedures involving AISC Formulas (1.5-6) and (1.5-7). Figure 12.9.2 illustrates several loading sequences to ::ach point A.

According to Driscoll et al. (Ref. 30, p. 4.25), such a procedure is a particular value of P. Af,, and Af,. Point A may be reached by the
ovirly conservative. According to Ref. 30, "He behavior of beam- following paths:
columns after lateral-torsional buckling has not yet been fully explored (1) Apply P first, then Af,, then Af, (path 0-1-2-A);(2) apply P first,
tnd tvailable information is not sufficient to evaluate the effect of then apply Af, and M, proportionally (path 0-1-A);(3) apply P. Af, and
lit:ril-torsional buckling on rotation capacity.The limited results seem to

, s

indicate that for columns of low slenderr ess ratios (1/r = 40 or less) the 4,

end moment may not be reduced from the in-plane values significantly
tnd drop off suddenly until a large rotation is reached." In other words, 88 "-~~-"

u,in,,
in real structures without pin-ended beam-columns the lateral-torsional N q
buckling is restrained and the moment capacity- does not drop off as 08 ~ N t

[,' \drrstictlly as indicated by the theoretical expressions developed in Chap- ''- "
y,ig

t r 9. os -

g __ ,
,g

q\ \,'; ""
- 0.8 o = r/r,

Figure 12.8.3 shows an empirical relationship for the reduction m D, 1% ''#r
,

ultimita moment. '

o.2 03, '
12.9 BIAXIAL BENDING I i

, . 1
''

o!4 o!s oh
-The ultimate strength of members under axial compression and biaxial o a2 1.0

bending has received little attention until the last fewyears. Computer
studies such as those of Birnstiel and Michalos [31], Culver [32, 33]. "''"*"
Herstead, Birnstiel, and Leu [34], Syal and Sharma [35], Santathadaporn Fig.12.9.1 Contours on intaraction surface for short members where instability
cnd Chen [36], and Chen and Atsuta [37] ill$ strate that even with a does not occur. (Adapted from Birnstiel [38])

,

- - - - - _ _ -
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500 COMBINE @ BENDING AND AX!AL LOAD 12.10 AISC-WOROUNG STRFSS DESIGN CRITERIA 001 *
, .

r Statdlity Interaction Criterion ..

The ultimate strength inter ctbn equatsn, Eq.12.8.1, inclinding lateral-'
torsional buckling is-

| P. M.,, C,,,2 -

'4 -+- =1 [12.8.41P. M,,, (1 - P./P,),

whsre P. and M., are the axial force and primary bending moment,

j\[ 8, respectively, that occur when failure is imminent. When both the-

. / f numerator and denominator are divided by a factor (FS) to bring all terms
3 into the service load tsuge,

"r P./( A,FS) M,,,/[S(FS)] C.,
= 1.0 (12.10.11* . Fig. 12.9.'! Paths of loading for blaxial bending combined with axial force. " 8 *

1(Adapted from Chen and Santathadaporn [39]) PJ(A,FS).,

or
M, by increasing magnitude in constant proportion (path O-A); (4)
apply M, and M, in constant proportion, then apply P (path O-3-A). P/A, M/S C.,,

= 1.0 (12.10.2)Other combinations are possible and in general theloading may become P./(A,FS) M.,,/[StFS)]( P/A, A
; applied via any path through space to get from O to A on Fig.12.9.2. A l.' PJ{A, ES)]

given section will exhibit a different strength for each path of loading. - -

Nearly all investigators to date (1979) have used proportional inading which gives as a design requirement, '

. (path O-A) [38). '
, e, ,

To conclude, the ultirrate strength of co npressiortmembers under f. ,fs.._ C.'

s i.0 (12.10.3), biaxial bending is not sufficiently well known to makelse cf it for plastic F. F. (1-f)F;)
-

design oi rigid space frames; therefore plastic design should de restricted
to planar structures,i or ones for which planar behavior represents a for uniaxial bending and compression.

.

reasonable approximation. By analogy, for bending about both x- and y-axes, Eq.12.10.3
For lack of adequate investigation, an interact'en formula, such as would become

Eq.12.8.4, is usually assumed to apply for biaxial bending. Computer
studies and some tests indicate that such a procedure is realistic for those
cases investigated. Thus the full interaction equation would be (F.F..(1 -f./F;,), F.,(1 -f./F;,)s 1.0

f.,C,,, f.,C '
(12.10.4)

P M. C.,,, M, C.,,, which is the stability interaction equation, AISC Formula (1.6-la), where_ g 2,,,, ,
P. M,,,,(1 - P/P,,) M.,,,(1 - P/P.,) f. = P/A, = nominal amial compression stress at service load

f..,f., =ficxural stresses at service load based on primary bending
where a!! terms are as defined following Eq.12.8.4, except that now the moment about the x- and y-axes, respectively
quantities subscripted x and y must be evaluated for bending about the F. = allowable compression stress considering the member as loaded
exis indicated by subscript. by axial compression only

,

F.. F., = allowable flexural stresses for the x- and y-axes, respectively,.

12.10 AISC-WORKING STRESS DESIGN CRITERIA "' "Y '* "* *** * " E "'Y" ^** "8 '
the definition of C. m AISC-1.5.1.4.5(2.), when the stability

For working stress design, the strength interaction equations, Eqs.12.8.1 equation, Eq.12.10.4, is used for braced frames C. = 1.0, but
through 12.8.4, may be converted to unit stresses and a factor of safety when Eq. 12.10.4 is used for unbraced frames, C. =
(FS) applied to bring them into the service load range. 1.75 + 1.05(M /M ) + 0.3(M /M )2s 2.3i 2 i 2


