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February 25, 1985
ST-HL-AE-1185
File No.: G25, G4.2

Mr. Hugh L. Thompson, Jr. Director
Division of Licensing
Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, DC 20555 -

Dear Mr. Thompson::
1

South Texas Project
Units 1 & 2

Docket Nos. STN 50-498, STN 50-499
STP Position On Piping System Support / Building

Structure Jurisdictional Boundary

Pursuant to the November 9,1984 meeting between the Nuclear Regulatory
Commission (NRC), Houston Lighting & Power Company (HL&P) and Bechtel Energy
Corporation, enclosed is the requested information that states and justifies
the South Texas Project (STP) position on piping system support / building
jurisdictional boundary. Based upon the November 9 discussions and the
information provided in Attachments to this letter STP considers discussions
on this issue to be complete and we are currently implementing the attached
position in design and construction.

Attachment 1 is the handout presented and discussed during the November
9, 1984 meeting.

Attachment 2 provides responses to the specific comments by the NRC
during the November 9, 1984 meeting.

Attachment 3 provides a detailed assessment of the ASME B&PV Code
Section III Subsection NF requirements in relation to current practices on
the South Texas Project.

The first draft of this assessment was discussed with the NRC at the
November 9, 1984 meeting. This attachment reflects comments discussed in the
meeting and includes the requirements for penetrant examinations of all full
penetration welds on ASME Class 1 piping system support structures outside
the NF boundary.
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If you should have any questions concerning this matter, please contact
Mr. Michael E.' Powell at (713) 993-1328.

Very truly yours,

/,Lf ,ga''b
o? w. ~ ,

M. R. ' Wis e ,nburg
u

Manager,'NuclearLic[ensin
KS:M5P:yd
Attachments

1) Handout From 11/9/84 NRC Meeting
2) Response to NRC Concerns
3)- Assessment of ASME B&PV Code, Section III, Subsection NF to STP
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cc:

Robert D. Martin Brian E. Berwick, Esquire
Regional Administrator, Region IV Assistant Attorney General for
Nuclear Regulatory Commission the State of Texas
611 Ryan Plaza Drive, Suite 1000 P. O. Box 12548, Capitol Station

I. Arlington, TX 76011 Austin, TX 78711

Prasad N. Kadambi, Project Manager Lanny A. Sinkin
U.S. Nuclear Regulatory Comission Room 401

,

I 7920 Norfolk Avenue 1346 Connecticut Avenue, N.W.
Bethesda, MD 20814 Washington, D.C. 20036

D. P. Tomlinson Oreste R. Pirfo, Esquire
Resident Inspector / South Texas Project Hearing Attorney
c/o U.S. Nuclear Regulatory Comission Office of the Executive Legal Director
P. O. Box 910 U.S. Nuclear Regulatory Comission
Bay City, TX 77414 Washington, DC 20555

Dan Carpenter- Charles Bechhoefer, Esquire
Resident Inspector / South Texas Project Chairman, Atomic Safety & Licensing Board
c/o U.S. Nuclear Regulatory Comission U.S. Nuclear Regulatory Comission
P. O. Box 2010 Washington, DC 20555
Bay City, TX 77414

Dr. James C. Lamb, III
M. D. Schwarz, Jr., Esquire 313 Woodhaven Road
Baker & Botts ~ Chapel Hill, NC 27514
One Shell Plazr.
Houston, TX. 77002 -Judge Ernest E. Hill

Hill Associates
-J. R. Newman, Esquire 210 Montego Drive
Newman & Holtzinger, P.C. Danville, CA 94526
1615 L Street N.W.
Washington, DC 20036 Mr. Ray Goldstein, Esquire

1001 Vaughn Building
Director, Office of Inspection 807 Brazos

and Enforcement Austin, TX 78701
U.S. Nuclear Regulatory Comission
Washington, DC 20555 Citizens for Equitable Utilities, Inc.

c/o Ms. Peggy Buchorn
E. R. Brooks /R. L. Range Route 1, Box 1684
Central Power & Light Company Brazoria, TX 77422
P. O. Box 2121
Corpus Christi, TX 78403 Docketing & Service Section

Office of the Secretary

H. L. Peterson/G. Pokorny U.S. Nuclear Regulatory Comission
City.of Austin Washington, DC 20555
P. O. Box 1088
Austin, TX 78767

-J. B. Poston/A. vonRosenberg
City Public Service Board
P. O. Box 1771
San Antonio, TX 78296

W2/NRC1/h' Revised 2/18/85
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SOUTH TEXAS PROJECT.

STP POSITION ON

i PIPING SYSTEM SUPPORT / BUILDING STRUCTURE

JURISDICTIONAL BOUNDARY
;

i

i

|

I'
NOVEMBER 9, 1984

|
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STATEMENT

0 HL&P IS AWARE OF THE VARIOUS INTERPRETATIONS OF

JURISDICTIONAL BOUNDARIES USED AT OTHER CONSTRUCTION SITES.

HL&P/BECHTEL HAVE FORMULATED A PROGRAM CONSISTENT WITH THE

ASME THAT RESULTS IN A SAFE CONSERVATIVE DESIGN.

PURPOSE

O BRIEF PRESENTATION OF THE STP POSITION.

O RESPOND TO NRC QUESTIONS IN A WORKING MEETING FORMAT.

O STAFF ACCEPTANCE OF THE PROGRAM.

W6B/ BLANK /EE
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INTRODUCTION

0 THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME) BOILER

AND PRESSURE VESSEL CODE SECTION lil, SUBSECTION NF, ENTITLED

" COMPONENT SUPPORTS", DEFINES THE DESIGN PRACTICES, MATERIAL

TO BE USED, WELDING, INSPECTION, DOCUMENTATION, ETC. TO BE

USED FOR CLASS 1, 2, Af!D 3 PIPE SUPPORTS.

O THE CODE ASSIGNS THE RESPONSIBILITY OF DEFINING THE

JURISDICTIONAL BOUNDARY TO THE OWNER. THAT IS THE OWNER

DEFINES WHERE THE DESIGN, CONSTRUCTION AND INSPECTION

BOUNDARIES CHANGE FROM THE STRUCTURAL SPECIFICATIONS TO THE

MECHANICAL ENGINEERING CODE.

O STP IS COMMITTED TO SUBSECTION NF 0F ASME Ill 1974 - WINTER

1975 INSIDE THE BOUNDARY.

W6B/ BLANK /EE
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ATTACHMENT I PAGE 4 0F 13

STP P0JITION

o THE STP APPLICATION OF THE NF/AISC BOUNDARY SATISF!dS ASME

CODE REQUIREMENTS. THE STP POSITION CONSIDERS PIPE SUPPORT

STRUCTURAL STEEL UP TO THE CONNECTION OF THE FIRST NF

COMPONENT TO BE AN EXTENSION OF THE BUILDING STRUCTURE.

COMPONENT STANDARD SUPPORTS AND ' SHAPES WHICH TRANSMIT LOADS

TO THE EXTENSIONS OF BUILDING STRUCTURES ARE CONSIDERED TO BE

INSIDE THE NF JURISDICTIONAL BOUNDARY.

.

.

.
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t

,

STP CRITERIA FOR PIPE SUPPORT STRUCTURES (0UTSIDE BOUNDARY)

DESIGN / ANALYSIS

0 THE STP PIPE SUPPORT PROGRAM USES LINEAR ANALYSIS.

O STP USES THE AISC SPECIFICATION STRESS ALLOWABLES WHICH ARE

EQUAL TO APPENDIX XVII FOR DESIGN, NORMAL AflD UPSET

CONDITIONS.
,

O ASME CODE ALLOWS AN INCREASE OF UP TO 2.1 0F THE STRESS

ALLOWABLES (NOT TO EXCEED 0.70 SU cR 2/3 CRITICAL BUCKLING)

FOR THE FAULTED LOAD CONDITION. STP HAS CHOSEN TO USE 1.33

TIMES THE NORMAL CONDITION STRESS LIMITS (0.8 SY BUT NOT MORE

THAN 2/3 CRITICAL BUCKLlHG) FOR THE EMERGENCY AND FAULTED

|
CONDITIONS.

|

0 THE LOADING COMBINATIONS USED ARE THE SAME AS THOSE INSIDE

l THE NF BOUNDARY.

O INCREASED ALLOWABLE STRESSES PERMITTED FOR COMPACT SECTIONS

ARE NOT USED.

i

0 MULTIPLE SUPPORTS ARE DESIGNED BY APPLYING THE MAXIMUM

LOADING CONDITIONS FROM EACH PIPE SIMULTANEOUSLY. .

W6B/ BLANK /EE
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ATTACHMENT 1 PAGE 8 0F 13

o 2/3 CRITICAL BUCKLitlG STRESS CRITERI A IS SATISFIED FOR'

ALL DESIGN CONDITIONS.

O USE OF TUBE STEEL IS MAXIHlZED IN THE SUPPORT DESIGN

BASED UPON THE INHERENT STABILITY ASSOCIATED WITH CLOSED

SECTIONS.

O STRUCTURAL MEMBERS MEET THE WIDTH-THICKNESS REQUIREMENTS

FOR COMPACT SECTIONS.

O COMPRESSION MEMBERS ARE DESIGNED WITH EFFECTIVE LENGTH

FACTOR ("K") 0F 2.1.

O A LOAD MARGIN OF 15 PERCENT IS INCLUDED IN THE INITIAL

DESIGN OF LARGE BORE PIPE SUPPORTS.

W6B/ BLANK /EE
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MATERIAL

0 MATERIALS ARE PROCURED FROM QUALIFIED SUPPLIERS WITH AN

APPROVED QA PROGRAM.

O CERTIFIED MATERIAL TEST REPORTS (CMTRS), CERTIFICATE OF

COMPLIANCES (C0CS) OR CERTIFIED MATERIAL LISTS (CMLS) ARE

OBTAINED FOR MATERIALS.

.

O ANSI N45.2.2 AND DAUGHTER STANDARDS ARE APPLIED FOR

RECEIVING, STORAGE AND RELEASE TO CONSTRUCTION AT THE

JOBSITE.

O MATERIAL RECEIVES UNIQUE IDENTIFICATION COLOR CODlHG.

O SINCE 1984, A SITE USERS' TEST MARKING IS PROVIDED FOR BULK

A-36 STEEL SHAPES AND A-500 GR. B (WITHOUT HEAT TRACEABILITY)

USED FOR PIPE SUPPORT STRUCTURES. THE SITE USERS' TEST

CONSISTS OF MECHANICAL PROPERTIES TESTING ON SAMPLE BULK

LOTS.

O THE QUALITY ASSURANCE ACTIVITIES MEET THE REQUIREMENTS OF

10CFR50 APPENDIX B.

O SITE WELDING CONSUMABLES ARE PROCURED TO ASME II, PART C

RECEIVED WITH CMTRS INCLUDING HEAT CODE NUMBER, AND STORED

AND DISBURSED IN A CONTROLLED MANflER.
.

O TRACEABILITY OF SITE WELDING C0flSUMABLES IS MAINTAINED UP TO AND

INCLUDING THE POINT OF ISSUE.

W6B/ BLANK /EE
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ATTACHMENT 1 PAGE 11 0F 13

FABRICATION

O WELDING PROCEDURES ARE QUALIFIED IN ACCORDANCE WITH EITHER

AWS DI.1, (1975 OR LATER).

O WELDERS ARE QUALIFIFD TO AWS DI.1 AND/OR ASME SECTION IX.

O ALIGNMENT PRIOR TO WELDING IS MONITORED FOR FULL PENETRATION

WCLDS, PARTIAL PENETRATION WELDS (EXCLUDING TS FL AIR BEVEL

WELDS) AND FILLET WELDS WITH A GAP EQUAL TO OR GREATER THAN

1/16 INCH.

O WELDER CUALIFICATION RECORDS ARE MAINTAINED. PIPE SUPPORT

WELDS ARE IDEilTIFIED TO A WELDER.

O WELDED JOINTS ARE VISUALLY lilSPECTED AFTER COMPLETION.

O UNACCEPTABLE WELD DEFECTS ARE REtiOVED AND REPAIRED USING SITE

APPROVED PROCEDURES. THE AREA IS REltlSPECTED TO CONFIRM

DEFECT REMOVAL,

.

Il6B/ BLANK /EE
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EXAMINATION

O THE NDE PROCEDURES ARE IN ACCORDANCE WITH PROJECT i

SPECIFICATIONS.

;

O THE ACCEPTANCE STANDARDS FOR VISUAL EXAMINATION .0F WELDS ARE

DEFINED IN THE SPECIFICATIONS AND APPENDIX 3,8B 0F THE FSAR,

O SITE PROCEDURES PROVIDE ACCEPTANCE CRITERIA, SUCH AS

LIMITATIOflS ON ROLL OVER, UNDERCUT, UNDERSIZE WELDS,

POROSITY, CRACKS, WELD SPATTER, ARC STRIKES, WELD PROFILE,

MISALIGNMENT, FUSION AND OVERSIZE FILLET WELDS,

o AWS VISUAL INSPECTORS ARE QUALIFIED TO REQUIREMENTS OF ANSI

N45,2.6,

0 QUALIFICATION RECORDS ARE RETAINED IN ACCORDANCE WITH

PROJECT PEOUIREMENTS.

O INSPECTION IS PERFORMED TO VERIFY SUPPORT DIMENSIONS,

CONFIGURATION, CLEARANCES, AND EXAMINATION OF STRUCTURAL

WELDS.

|

;

W6B/ BLANK /EE
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ATTACHMENT 1 PAGE 13 0F 13 :'

SUMMARY
,

PLANT SAFETY IS ASSURED BY

o CONSISTENT APPLICATION OF AISC SPECIFICATION

O ADHERENCE TO NF INSIDE BOUNDARY

0 2/3 CRITICAL BUCKLING STRESS IS MET FOR ALL DESIGN

CONDITIONS

0 CONSERVATIVE ALLOWABLES

0 STRINGENT MATERIAL CONTROL
,

O STRINGENT CONTROL OF INSTALLATION AND FABRICATION ,

1

O PROJECT SPECIFIC INSPECTION REQUIREMENTS

!

!
'
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ATTACHMENT 2

ST-HL-AE-1185

RESPONSE TO NRC COMMENTS

This attachment provides responses to various comments made by the NRC during
the NRC/HL&P/Bechtel Meeting in Bethesda, Maryland on November 9,1984.

1. Material Shown on Pipe Support Drawings

STP pipe support drawings show both NF and AISC material on the drawing.
Material within the NF boundary is called out in the Bill of Material as
NF. Material outside the NF boundary is called out in the Bill of
Material as AISC. Welds between the NF portion of the support and that
portion of the support outside the boundary are shown as NF. All welds
within the NF boundary are NF.

,

2. Non-Destructive Examination of Full Penetration Welds Outside the NF
Boundary

i HL&P has reviewed the current Non-Destructive Examination practices at STP
and decided to augment the existing requirements for certain welds in the
following manner. Full penetration welds on ASME Class 1 piping system
support structures outside the NF boundary will be examined both visually
and by the dye penetrant (PT) examination techniques. This modification
will provide an additional level of confidence in the continuity of the
load path between the NF boundary and the building structure.

3. In-ProcessSurveillanceInspection(StopWorkAuthority)

Quality control inspectors performing in-process surveillance inspections
have stop work authority in accordance with project Quality Assurance and
Quality Control procedures. In addition, both the Quality Assurance and
Quality Control organizations have the right to increase the frequency of
surveillance inspections based on previous inspections.

4. Dolting in the Extension of Building Structure

The maximum measured ultimate tensile strength of the bolting material
does not exceed 170 ksi in view of the susceptibility of high-strength
materials to brittleness and stress corrosion cracking.

A. Preloading Techniques

Bolts within AISC boundary are installed in accordance with AISC
specifications. Bolts are tightened either by turn-of-the-nut
method, or by the calibrated wrench method. According to AISC
specifications these preloading techniques will produce bolt
stresses, on the average, equivalent to 70% of the minimum ultimate
tensile strength.

1446c/0057c
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ATTACHMENT 2

B. Stress Corrosion Cracking

Bolting used outside the NF boundary is limited to the following:

ASTM A-307
ASTM A-325
ASTM A-449
ASTM A-540
ASTM A-193
ASTM A-490

Stress corrosion cracking should not be a problem with the above
naterials as their maximum ultimate tensile strength is less than or
equal to 170 ksi.

1446c/0057c
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ATTACHMENT 3-

TABLE OF CONTENTS

SUBJECT

I. NF-2000-Materials Pages IM-15M

II. Comparison Between ASME, AISC Codes Pages 1-13 *

and STP Practice for Pipe Support
Design Outside NF Boundaries

.

!!!. Loading Combination Allowables Pages 1-17

IV. NF-3000 Design Pages 1-37 :

V. NF-4000 Fabrication and Installation Pages IF & I - 44 F & I
t

VI. NF-5000 Examination Pages IE-17E

Attachment (1) ASME IX - AWS D.1.1 Comparison Pages 1-2

Attachment (2)NPSITolerances Pages 1-4

Attachment (3)NotUsed
:

Attachment (4)NotUsed
I

Attachment (5) Jurisdictional Boundaries for Pages 1-3
Instrument Tubing

i

i
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I. E7-2")00 MATERIAL 5
5HEET IM OF 15M 5HEEV5

i
,

I-A5mE tE II-AISC III-STP PRACTICE 00T5 tit THE 8F BotJNDARY IV-Cec'ENT S

PAT [RTR
f ee

, ASTM - A - 36 - Platas-Shapes-Baes Materials fer Constructio.*

|
RJ -2ty EJMAE1EI 5ttfGET t".ATERIALS 5ECT.1.4 ItafERIAL

ASME - 5 % - Platas-Shaoes-Bars inside and t%tdoe tee*

(
I FI-2121 Perenitted Maternal 1.a.1 Structural Steel ASTM - A - 5t.O Ti. Ding boundary are similar

! 50ccificaticus
1.4.1.1 Material conf ermeing to one ** Thee are the only

a:Jten ials sased at SIPtal Encept as previoed in (b). of the f ollowing listing (latest date

materials for compcment supoorts of issue) is approved for use veder Bolts Ruts for pipe support struc-

shall ccafore to the regairweents of this specification: ASTM A - 325 A - 194 tures outside the
A 490 A - $63 two.andary.

toe specificatices for materials
listed in tables of 4pendia I arpil- Structural Steel. ASTM A36 A - 307
caole to tw class of construction helded and Seamless Steel 4 - 449

as indicated in Table RF-2121(a)-1. Pipe. ASTM A53. Grade 8 A - 549
(61 Ine require =*=ts of this High-Strength tow-AII)y A - 193

Article da not acoly to iters such as StrwCtural Steel. A5TM A242
gawets, seals, springs, ccr pression High-Strength Low-Alley Hot- Ref $$ - (C26
spring end plates, tearings, retaining Rolled Steel Sneet a4 G5 - 1009

rings mashers. mear shoes. hydraulic Strip. ASTM A375
ASPE SA-36 and ASTM A-36flancs etc. Requirceents, if any. High-Strength 5tructural *

f ee teme materials shall t+ stated la Steel. ASTM A440 Identical

the Design 5pecificatsens (%A-3250). High-Strength Le=r Alloy
'

Such itees shall te made of materials structural Manganese vana-

that are not in3eriously af facted by dium Steel. ASTM A881
tac flaid, temperature, or irradiation Cols-Fcesed helded and Seam-
creditions to =nich tw itee mill be less Cartai Steel
suojected. Ine comp eant $r.pport Structural Tubing is Rounds

Manuf a:tarer small provide the Owaer and Shapes. ASTM A500

with a list of such materials. Inese Hot-Forwed beload and Seam-
mase-sals ao not re= sire Material less Carbon Steel Structural
*:anuf acturers' (*rtificates of Com- Tubing. ASTM A501
pliance (sF 2130).

\'

NOTES:: 1. Column I teentifies encerpts f rom the af Cooe.
2. Column 11 toentifies escarpts f rom the AISC specification
3. CohWei Ill identifies STP practices outstJe the boundary that may be dif ferent f rom I or II or Inmitations of I or II.
4 Column IV states pertinent comments as reqaired to clarify the previous colipes.
5- aPSI stands for Actear Power services. Incorporated
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5HLET 2M OF 3 5$' '. HEE TS

1.Aspi II II-A15C III-5TP PRACTICE OtfTSIDE THE If cots.t.tRY It-CLAPERTS

% ~tstat

9"i'*eiats Wrd
.

A"'I - 5A - N Plate - ta s - Snees
151 - SA - 2f4 Fortie,
AliM A - Sco- 1.mino-Cooe Case 1644
A ,*7 A 6 3 Forgisg.isce Case 1658

Bottseg Mat * rials

% - 193
% - let - Code Case 1544
53. - 307 - Cooe Case 1648
% - 325 - Code Case 1644
5 - 449 - Coce Case b-71
% - 490 - Cod = Caw 1644

' eiding Consumables Eelding Consumables to Welding Consissables Site-ASME 11 Part-C=

AS'T !! Part C M5 - A 5.1. 5.5. 5.17. 5.13, 5.20 All consumables ( A5ME-AWS) procured
To hig m t standard of anticipated use. |

Ref. W5 - 0001
251 - A5st II Part C
9ef. 25 - 1000

/
i &F-2172 Special Reestrearets Con- not specifically aMressed, howev r Esamination. Tests and Repair ine

flicting with Permittes maternal is supplied with certification accordance with the material
| Material Specifications to the ASTM 5cecificatien. Specification.

I Soeual reostrements stipulated Ref. 55030
in this Article shall a:oly in lieu

|
o* tne regairveents of the material

! specifications meerever the special
| retaireecsts conflitt =ttb the
1 maternal specification veosirewents

| [u-3 766.6(a)(1)]. hhan the special
' retr:sirements inclete an esamination,

test er treatment enich is also
reraired ty the material specifica-
tim. the esaminatias, test, er
treateest need be perf ormes only
e=ce. All required medestructive

esawseations snall be serfeW
as specified for each predsct fore
in 4 -2503. Amy esamination. repair,
t*st er treatment reestred by a
material specification or by tesis
Article may be perfovved by the

1
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I. O-2000JtAT ERI ALS
SHEET 34 0F 15M 5HEETS

|

| l-ASME L: II-415C !!!-STP PRACTICE OU151tf THE E BotEARY IV.CtMO15

M 'tEl4L

Mnerial *'amf actarer. Mannsf actsrer,
e oe tne Installer, as cosided in
i Si * l?l. Pipe er tsbe eaterials

aseJ umkr twe rules ed Subsectiom
LF peed not be hydrostatically or
pres itically tested. Provideds
te-se meterials are act used to
r*tase pressure.

-

Emeessatien, tests and recair in
accordance mitt the maternal
sonificatics .

nF-2124 Size Ranges
i:aternal outside t e limits of hot addressed There are no exceptions taken to

sure or thickness givev. in any spect- the specification for ratertal

fi;4tiene i Section !! may be used. supplied

if tne material is in casoliance
siten the otner regirements of the
Sp*cificatnam and no sure Insitation
*s given ** the rules f or caest-sc-
tsca. le tacte specificatices in
amicie c:Mical composition or

c anical crecerties are indicated
to vaey .its size or teichness. Any
maternal outside the spacificatice
raw small be required to comf orm
to tne conspesitica amt mechmiscal

, preperties seio== for tM mearest
(scecifice range [L%-3766.6(a)(1}}.
Taere are no enceptions taken to
tne specifications for materials
secoined with the esception of
lusittag tne Cart >cn Content to
TigMter Limits on Forgigs to
narcrove meldability

!s
nF-Zim CERTIFICATI0m BY 95TERI'L5 1.4.1.1 Certified mill test reports non IPSI Supplied In addition the Site User

MArJ ACTUEER or certified reports of tests mas- by Site Ordered Material - CMTR Required Test Program is used to
the fabricator or a testing laboratory For Belt Supplied Maternal confirm material conforms

All materials uset to the cens- in accordance with ASTil A6 and the 805l st.1; plied-CMTP foe Cla,s 1. CMTP. to certificatica

struction of component supports small governing specificatica shall consti- CML or fDC for Class 2-3
t>e certified as requir*d in EA-3767.4 tute suf ficient evidence of conf ormity

and sLA-3767.5. Certified Material with one of tre above ASTM specifica- Ref. 5500D
Test Reports shall De provided for tiom s. Additionally, the f abricator
material for Clan I plate and shell shall, if requested. provide an af fi-

921% /C D*e
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I. O -2000 MATERIALS
5HEET 4M OF 1 57. 5HEETS

I-ASME sE !!-A ISC Iff4 Tr /RACTICE OUTSIDE THE ll 8012 3 R7 IV.C& EENTS

Pr falAt

i seperts. Class I linear supports, e davit stating that the structuv al Espansom Arichors:

an material for other types and | steel f urnisned meets tne require'eents Espansion Bolts including Hilti Kwi's
Cleve*, c' compiment s:::perts unen of tne grada specified. Bolts and Maui Bolts su.,plitJ as

eraect testiaq is required (hF-2311). Safety Related items Eock Bolts
A Certificate of Cweltance in lieu 1.4.1.2 Lnidentified steel, if f ree supplied as creercial item -
et 3 Cart'fied M.eterian Test Regert f re surf ace imoar'ections, may Se Certift:ation is by user Tests per

may be prevised f or material for all usec f or parts of minor importance, or 551000
otw r c wecment supports Copies of f or m emortant details meere the

i at: Certified Material Test keports precise physical properties of the Ref. G51007
I anc Certificates of Cwoliance the steel and its weldeility would

actincele to each ant-rial used is no' af fect the strength of the Bolting Materials:
,

the c p ent si.pport seia11 be structure.'

(f:enished =sth the eaterial. A5TM A - 325 - 00C' 'C T = Certificate of
Code of Standard Practice A - 490 - CDC Conformance

(*!R recaired for Class 1 and impact A - 307 - COC
tested material CDC receired foe SECT. 6 IRSFECTIO4 A50 DELIVERY A - 144 - CDC

| Class 2-3 C""- (Certifies material A - 563 - COC

| Listieg) Allowed by Coce Case 4 225 (a) Test of Materials A - 449 - CMTR
Paf be si.eplied in lieu of CUC Mill tests are performed to A - 5a0 - CMTRi

demonstrate material comformance to A - 193 - CMIR
j
|

ccetract requirements. Unless special _

requirements are included in the invi-
-

'

tation to bid, mill testing is limited
to tnose tests required by the appli-
caote ASTM material specificatices.
Mill test reports are furnishnd by the
f ericator only if requested by the
owner in either time invitation to bid
or ot%erwise made in writ tag prior to
the itsee the f abriCator plates his

material orders with the mill.
Tne f aericator customartly makes
no tests of steel material. The owner
must rely on mill tests required by
contract and on such additional tests
as he orders the f abricator to have
made at time o=ner's t apense. If tests

~~
y

other than mill tests are castred, the
o=ner so specifies in th invitation

to bid and sh'=*id arrance for such
testing througts the f abricator.

- i

g?1T4:3Xse
~
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I. 07-?o00-mTERIAt5
+

_. SHEET 5M C7 15M 54EETS
_

I l54 af II-AISC !!!-STP PeacTICE DUT5!DE THE t# BOURDARY li-COMICNTS,

e
MT Dilt

4~-2 3 4 ELDIE 4%D BRAZIC 1.4.5 Filler PetsI for Welding Ref. 5503?6 and C51009
mfDtliil

Welding electrodes for manual heldieq concumable crocured '
.

For the requirements coverning shieldec metal-arc welding shall con. to ASFE 11 Part C
tv materials to be used for melding f orm to the Specification for Mtid
and braz enq see 17 2400. Steel Covered Arc-Welding Electrodes. Ref. W50001

,-

% AS AS.i. latest edition.
belderg Consumable Procured Bare electrodes and granular .*%u

to A!rE !! Fort C used in the submerged-arc process sh.,
conform to F60 or F #0 AWS-flus classi-

- fications of the 5cecification for
Bare Mild Steel Electrodes and Fluxes "

for Submerged Art Welding. AW5 A5.37 ,

latest edition, or the provisions of
Sect. 1.I7.3.

E605 or E705 electrodes used in
the gas metal-arc process shall con-
form to tne Specification for Mild

| 5 teel Electrodes for Gsa Metal-Arc
| Welding. AWS A5.13. latest edition,

or the crovisions of Sect.1.17.1;
E60T or E70T electrodes used in tw -

flus cored-art process shall con-

fwm to tne $cecification for Mild
steel Electrodes for Fb-Cored-
Arc belding. AWS A5.20. latest
edition. or the provisions of
Sect. 1.37.3.

Man facture*5 certificatica shallu
constitute suf ficient evidence cf con.
f ormity with tne specifications.

/

%F-?I50 MATERIAL IX 4TIFICATira SUPPLEFTai 3 Class I Components: Site practice is in excess

*l.26.5 Identification of Steet All material supplied by NPSI has of A!5C req irements with

The identification of material heat nureer grade and Class indicated regard to stock or bulk
requirsag Certified Material lest The f abricator shall be able to on the material. Class ? & 3 and NP51 material. In addition,

| Recorts shall meet the requirements t>monstrate by a written crocedre and bulk supotted same as Class 1. construction materials are
! of RA-3766.6. Materials furnished by actual practice a method of t#5I f abricated 2nd hon f751 bulk f urther verified during

| =sth Certificates cf Coroliance shall material acclication and traceability, identification ta heat punt >er ip site user tests.
be identifled with the applicable visible at least through the * fit up' maintained'

material specif scation, grade, and coeration, of the main stress carrying Ref. 550030 SCM 20 !

92154/3 Maa
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SHEET 6M OF 15M 5HEETS

t

|

| I-A9T f/ II-AI5C III-5TF PRACTICE OUT51DE THE rf BotmDARY IV-C(M E alt 5
,

|
! rJtalat
!

class. Materials for se411 itees elements of a shipping piece. Ref. PP 23.0 Para 6.3
sasil be coetrolled curing the sian- A 5-5 Para 12.4
uf actere cf the conoc- st supports Tne traceaellity metaod sha11 be
so t=at tacy are identifiante as cacaole of verifying procer material
e-centable material until the application as it relates to:

ratarial is actaally consumed in the
ocess. A. Material specification

designation

S. Heat nureer, if required
C. Material test report f or

I special requirements *

Code of Standard P*actice

SECT 5 STOCK PETERI ALS

PJterial secolied wit 9 CMTR*s as (a) Many fabricators maintain

! retaired by NF-2130 must carry the stocks of steel products for use in

I so-cification, grade ano heat number their f abricating operations. Such

! tnrough to tne coreleted component saterials as are taken from stock by

stage. Material sucolied with a COC the f aoricator for use for structural
al reg' aired by hF-2333 need culy =hsrooses must be of a quality at least

be marked with tive specification equal to that required by the speci-

| aad grade. Alternately the suoplier fications of the American $cciety for

j rey involve Code Case Ir,.225 foe Testing and Materials 'policaale to
esterial enich is permitted to be the Classifications covering the'

s a lted =114 a C0C. Icentification intended use. Mill test reports are

c' the material to the materiale ma9- accepted in the trade as suf ficient

kfacturerers certificate of come11ance record of the quality of saterials
is act required af ter 14 ca-nent carried in stock by the fabre.ator.

,

%ccort manuf acturer or the material The f abricator checks and retainsI

swplier nAo furnishes component the mill test reports covering the ma.
%cDorts as material, has verified terials he purchases for stock, but,
that the material meets the specifi- because it is obviously impracticable
cation. Therefore material septied to do 50. he does not maintain records
te code case m.225 does not require such as would scentif y individaal
permanent marting traceable to the pieces of stock material against indivi-

to the certification docipent. dual mill test reports. Such records
are not required if the f abricator

91F4IC3044
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I. O -2000 m TTRIALS
ShtET 7M OF 15M SHEETS

I-A5rt V II-AISC III-5TP PRACTICE OUISIDE THE PE E0t#40 ART IV-COMff hT5

m!Ek! At

sucolser te pree nse a CML (Certified | purchases for stock under establishedCo e Case 5 225 also allows the
specifications as to grade and quality

nsterial listing) in lieu of a C0C. and the pr.rchases can De checked
against mill test reports.

(b) It is comet practice for
t*e f abricstor to use steel materials
from his stock in his f a.,ricating

coerations wher.ever he desires to
do so, instead of ordering items from
the mill for the specific use. Stock
matertels purchased under no particular
specifications or under specifications
less rigid than those sPentioned above,

cr stock materials =disch has stot been
subject to mill or oth*r recognised
test reports are not ned without
the empress approval cf the cwner
and then only under rigid inspection.
eatept that such material say be used
for small unimportant detaiis where
tne quality of the material could
act af fect the strength of the
structure,

gr-2160 ItTERICuTICn CF MATERIAL hot Addressed Material and Corsonents are received. Site Procedure GS1002
In MRVICE unloaded. handled, an of stored in Rev. 3 Comolies with ANSI

designated areas. Requireeents of R45.2.2 for Level D
Ccnsideratinn cf deterioration ANSI E45.2.2 Level D apply. Storage

of materials caused t+y service is
generally cuiside the scope of this Site Procedure GS1002 Additional Environs _M al
5m%ec t ion- It is t%e responsit,tlity conditions are specified

of the 0=ner to select materials Insite Procedure Require-

suitable for the condittens stated ments iecosed on vendors
in the Design $cecifstaticas see J510n0 and J01000
(%A-3253), with specific attention
seing gic to the ef fect of service j

conditions upon the properties cf
'

! tw materials.
1 %

Requirements of A".51 245.2.2 Level D

Site Proceere G51002
I

921S= /0 J}4=
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I. O-2000-P5TEPI At 5
5HEET BM OF 15M SHEETS

1-AST E II-AISC III-5TP PRt4TICE OUTSIE THE fE couhMRT IV-Capet:4TS

M1TE RI.t

liF-? t TO n+ EAT TFEAfrERT TO EiHA*.CE I. 4.1.1 Only Applicable to f.ot applicable. ho quenched and tempered

I@ACT PDOP[RTIES ASTM A-Sl4 ecterials involved.

Carbon steel lo.-alloy steels, ho PLHT involved at this
and hich-alloy cwrontwo (Series 415) time may be required on
steens may be heat treated by later components wSI has

cuencung aad teo-ring to enhaxe not s srolled sov c : sport-t

their tsca:t procerties requiring PWHT-they have an
(EA-3766(a)(1)]. Posteeld heat approved procedure if

treatment of the corconent at a ten- required

perature of not less than 1100F
may t* considered to be the tempering
phase of the heat treatment.

Ilot acolicable to materials
savolved at this time

f f
'1F-7231 Test Coumon Heat Treatment 1.2.3.6 hot applicable. Materials used do not

I
f or Ferritic Materials require inprecess heat

when required by the plans or t rea tment .
Ehen ferritic steel materials specifiCatimis, melded assemblies shall

are subjected to heat treatment be stress relieved by heat treating
maring construction of a component. in accordance wit 4 the provisions of

tM saterial used for the tooact test Article 310 of An5 DI.0-69.
specteens shall ne heat treated in
the same manner as the component. The technique of welding ecoloyed.

| eucept that test covoons and spect- the appearance and cuality of welds
' eests f or P-no. I materials with a made, and the methods used in correct-

acsiinal thickness of 2 in. or less ing defective work shall conform to
are not recutred to be 50 heat Section 3 - Workmanship and Section 4 -
treated. The cortonent support Technique of the Code for 6elding in

manuf acturer shall crovide the Building Construction. D1.0-69, of the
| Material Manuf acturer with the Amrican helding Society, escent that

temperature and heating and cooling the tolerance for flatness of girder
rate to be used. In case of post- webs given in Article 305 need not
weld heat treatment, the total tima apply for statically loaded girders.

| at teewerature or tenceratures for s
I the test material shall be at least

8C% of the total time at tesocra-
ture or temocratures during actual

| . postweld heat treatment of the

i material, and the total time at

! temperature or teeperatures for the

test matertai me, be performed in a
s'sqle cycle.

|
:

9718h/0 m4d

!

I



7
_

,

I

|
,
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1

I
I ict W II-A!5C Ill-STP PRACTICE OUT51DE THE M E00?4DARY IV-Ce#ENTS

MIEEl AL
1

|
' Aay oestweld heat treatment time =Aich
15 antictoated to De applied to the!

l maternal or itM after it is com-
I oleted shall be spectiled in the

| Destin $cecificatton. The manu-
! f acturer shall teclude this time in

t u t:til tIsa &t tt w erature
specif ted to be a:clied to the test

, spec ** ens.

to merecess heat treatment
required.

V-22:2 Test (caen Heat Treatment 1.4.1 ASTP A514 Only MT Paterial not aoolicable. ho quenched and tempered

for Quenhed and Teucered materials involved.
Matersals

Throuq't and Including
T-2227s

tot acoltcable to materials involved.
f
hf-2300 FRACitSe itENT55 EEO IRE- not Addressed not aoolicable. Materials utilized by STP

l P(hT5 FC4 PATERIES for pipe succert construc-
tien N tside the NF boundary

W-2313 PATERIJt5 TO BE IwaCT do not r eq. sire impact tests.

TESTED

V-2311 Conconent Seports For
W%ics 1 oact Testing of
Staterials Is Required

The Design Scecificatices

( As-3250) for esca casoonent support
shall state =Aete ameact testing
is required for the materials cf mAich
tw stcoort is conttructed, knen so
required the moact test tewrature
shall be specified and the tests
betone a require =ent cf this Section.

Succorts integral with ccaconents
shall meet the re3mirements for
secact testtag stipalated for

such conconents to the acclicable
,

$21Nf33044
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I. NF-2000- m TERIALS
SHEET 10M OF -15M SHEETS

I-ASME NF II-AISC Ill-STP PRA:TICE OUTSIDE THE NF BOUNDARY IV-COMME NT S

MATE RI AL

Subsec t ion. Ine requirements for
nonintegral supports shall be as
specified in hf-2300, except that
the materials des;riped in (a) through
(q) below are not to be impact
tested as a requirement of this

,

Subsection:

(a) Materials with a nominal
section thickness of 5/8 in, and

Iless;

|
(b) Bolting, including studs,

nuts, and bolts, with a naginal
size of 1 in. and less;

(c) Bars with a nominal cross
sectional area of I sq in, and
less;

(d) Materials for fittings with
all pipe connections of 5/8 in.
nominal wall thickness and less;

(e) Austenitic stainless steels;
(f) Nonferrous noterials;i

(q) Materials for supports when*

the m3ximum stress does not exceed
6000 psi tension or is compressive.

s
"

Only for Integral Components.
s r
; NF-2320 IMPACT TEST PROCEDURES Not Addressed Not applicable. Materials utilized by STP

for support construction
'j outside the h~ boundaryNF-2321 Charpy V-hotch Tests

oo not require impact tests.
4

The Charpy V-notch test (C) when
required, shall be performed in
accordance with SA-370. Specimens
shall be in accordance SA-370
Fig. 11. Type A. A test shall
consist of a set of three full-size
10 a 10 mm specimens. The test

n

i temperature and the lateral expansion,
the absorbed energy and per cent shear

1

i fracture as well as the orientation
I and location of all tests performed

to meet the recuirements of NF-2330
Shall be reported in the Certified
Material Test Report.

j N

1

4

j 9218W/0304W
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1. NF-ROOO-MATERI AL S
5HEET 11M OF 15M 5HEETS

I-A5ME W Il-AISC III-STP PRACTICE OUTSIDE THE II BOUNDARY IV-CUPSE NT S

MATERIAL

Through and including
hf -2 h0

Unly for Integral Attactpents
//

NF-2400 WELDING AND BRAllNG 1.4.5 Filler Metal for Welding Welding Consumables Site - For all The site procures a11

MATE Rl/L5 applications (A*,FI-AWS-A15C) car form Welding Consumables to
Welding electrodes for manual to ASPT !! Part C. the highest level of anti-

NF-2410 GEPERAL REQUIREMENTS shielded metal-a c welding shall cipated use. This oractice

conform to the Specificetton for Mild Ref. W50001 precludes the use cf

All welding materials used in the Steel Covered Arc-Welding Electrodes, unqualified coisumables
construction and repair of components AW5 A5.1, latest edition, or the Welding Consumables t?51 ordered to
or material, except welding materials Specification for Low-Alloy Steel Cov- AS*E 111 Part C
used for hard surfacing, sh411 con- ered Arc-Welding Electrodes. AW5 AS.S.
form to the requirements of the latest edition. Ref. J51000
welding material specification or Bare electrodes and granular flux
to the requirements for other welding used in the sthmerged-arc process shall
material as permitted in Section II. confom to F60 or F70 AWS-flux classi.
In addition, welding material sha11 fications of the $pecification for

confom to the requirements stated Bare Mild Steel Electrodes and Fluxes
in this Subarticle and to the for Submerged Arc Welding, AWS A5.17
rules covering idertification in latest edition, or the provisions of

W-2150. Sec t . 1.17.3.

Through and including E605 or E705 electrodes used in
NT-2450 the gas metal-arc process shall conform

to the Specification for Mild Steel
< g

Welding Consumables Conform to Electrodes for Gas Metal-Arc Welding,
j ASME 11 Part C AWS AS.18. latest edition, or the

provisions of Sect.1.17.3; E60T or E70T
| No Brazing on Components electrodes used in the flux cored-arc See connent. No brazing on pipe support

process shall conform to the Specifica- structures outside the hF
tion for Mild Steel Electrodes for boundary
Flux-Cored-Arc Welding AW5 A5.20,
latest edition, or the provisions of

Sect. 1.17.3.

1 Manuf acturer's certification shall
constitute suf ficient evidence of
conformity with the specifications.
\

i
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I. E-2000-MATERI AL S
SHEET 14M OF 15M SHEETS

1-ASME- E II-AISC fil-STP PRACTICE OUTSIDE THE NF BOUNDARY IV-COME NTS

MATERIAL
/

Visual examination shall be
applied to the areas of threads,
shanks, and heads of final machined
parts. Harmful discontinuities sucn
as laps, seams, or cracks that would
be determinetal to the intended
service are unacceptable.

NF-2585 Repair By Welding Not Addressed No Weld repairs made to bolts ASTM specifications for
or rods bolting material do not

Weld repairs of bolting material provide for weld repair

and rods are not pemitted. Ref. 151000 Para 7.1.2
/

NF-2600 MATERIAL MANUFACTURER'S SECT.1.26 0UALITY CONTROL
QUALITY SYSTEM PROGRAMS

1.26.1 General
NF-2610 DOCUMENTATION AND

MAINTENANCE OF QUALITY The fabricator shall provide

SYSTEM PROGRAMS quality control procedures to the
extent that he deems necessary to

Material Manuf acturers shall assure that all work is performed in
document and maintain Quality System accordance with this specification.

Programs (!4A-3700). In addition to the f abricator's quality
N control procedures, material and work-
JS1000 involves the use of the manship at all times may be subject to

,
1976 Sumer Addenda see below. Inspection by qualified inspectors

representing the purchaser. If such
inspection by representatives of the

r purchaser will be required, it shall be

NF-2610 DOCUENTATION AND MAIN- 50 stated in the information furnished
TENANCE OF QUALITf SYSTEM to the bidders.
PROGRAMS

1.26.2 Cooperation
(a) Except as omvfded in (b)

below, Material Manuf actures and As far as possible all inspection
Material Suppliers shall have a by representatives of the purchaser
Quality System Program or an shall be made at the fabricator's plant.

Identification and Verification The f abricator shall cooperate with the

Program, as applicable, which meets inspector, oermitting access for inspec-
the requirements of NA-3100, tion to all places where work is being

done. The purchaser's inspector shall

9218W/0304W
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I. NF-2000-VATERI AL3
SHEET 13M OF 15M SHEETS

I-ASME W II-AISC !!!-STP PRACTICE OUTSIDE THE NF BOUNDARY IV-COME NT S

VATERI AL

NF-2500 EXAMIMTION AND REPAIR & Not speciflCally Addressed Material examined and reoaired in in addition to the repair

MATERI ALS accordance with the material criteria detailed in the
specification raterial specifications

NF-2510 EXAMINATION AND REPAIR OF The site uses CSP 82 and
MATERIALS OTHER THAN Ref 5500026 CSP 86 to control repairs
BOL TlhG of AWS or ASME materials

Repairs outside the limits
Materials for conconent supports noted in the material

shall be examined in accordance with specifications are dis-
material specifications. Un- positioned on an *tER"
acceptable defects may be repaired as
permitted by the material specifica-
tion.

Material examined and repaired in
accordance with the material
specification.

NF-2580 EXAMINATION OF BOLTING 1.4.4 Bolts
MATERIALS AND RUD5

High strength steel bolts shall All bolting material inspected by the
NF-2531 Required Examinations conform to one of the following spect- Supplier in accordance with the ASTM

fications, latest edition: speciffation.
NF-2581.1 For Class 1 Component All ASTM A-540 Bolting materials

Supports. All botting materials High Strength Bolts for Struc- require vendor to perfom visual
and rods shall be visually examined tural Steel Joints. Including inspection and for Bolts over 2"
(NF-2582). Nominal sizes greater Sultable a PT or MT
than 2 in. shall be examined by Quenched and Tempered Steel Bolts in addition all category I bolts get
either the magnetic particle or and Studs ASTM A449 a user test where the properties
Itquid penetrant method (NF-2583). Quenched and Tempered Alloy Steel reported by the supplier are confirmed
in addition, nominal sizes greater Bolts for Structural. Steel
than 4 in. shall be ultrasonically Joints. ASTM A490 Ref. 550030
examined as required by NF-2584 C50027 (PLT-Testing Spec)

NF-2581.2 For Class 2, 3 and MC 5pecification for Low-Carbon Steel
Component Supports. Bolts, studs, Externally and Internally Threaded
and nuts shall be examined in Standard Fast?ners, ASTM A307, latest
accordance with the requirements of edition, hereinafter designated as
the material specification and A307 bolts.

,hF-2582. Manuf acturer's certification shall
constitute suf f ectent evidence of con-

NF-2582 Visual Examination formity with the specifications.

9218W/0304W
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I. O-2000-MATERI AL S
SHEET 12M OF 15M SHEETS

l-ASME NF II-AISC III-STP PRACTICE OUTSIDE THE W BOUNDARY IV-COMtENTS

MATERI AL

TABLE 1.17.2

/ ..
Base Metal WELDING PROCE5si, 2

5nielded Submerged. Gas Flun ** Table 1.17.2 is included
Metal-Arc Arc Met a l-A rc Cored-Arc in its entirety for complete-

ASTM A%, A53 br. B, AW5 A5.8 AW5 A5. U AW5 A5.18 isW5 5.N ness. Actual materials used
A375, A500. A501, or AS.5, F6X or F7X- E705-X or E60T-X for otpe support construction

A529, and A570 Gr. D E60XX or EXXX E70U-1 or E70T-X outside the hF boundary are

and E E70XX3 (except EXXT-2 limited to these materials
and EXX-3 indicated on Page IM.

ASTM A242, A441, A572 AWS A5.1 or AWS AS.17 AWS AS.18 AWS 5.20

Grades 4{thru60 AS.5,5 F7X-EXXX E705-X or E 70T-X
and A588 E 70X X E700-1 (Except E70T-2

and E70T-3)

ASTM A572 AWSAg.5 Grade F80 Grade E805 Grade E80T
E80XXGrade 65

ASTM A514 oser AWS AS,5 Grade F100 Grade E1005 Grade E100T
!

2 1/2" thick E100XXs

( ASTM A514 2 1/2" AWS A5.5 Grade F110 Grade E1105 Grade E110T
thick and under E110Xx5

Use of the same type filler metal having next higher mechancial
propertles is-permitted.

I* When welds are to be stress relieved the deposited weld metal shall not exceed 0.05 percent vanadium.
2* See Article 422 of AWS DI.0-69 for electroslag and electrogas weld metal requirements.
3- On joints involving base metals of dif ferent yield strengths, filler metals applicable to the lower yield strength

may be used.
4* For architectural exposed bare unpainted applications, the deposited weld metal shall have similar atmospheric

corrosion resistance and coloring characteristics as the base metal used. The steel manuf acturer's recommendation
shall be followed.

5. Low hydrogen classifications.

\
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MATERI AL

(b) the requirements of so schedule his work as to provide the
NA-3767.4 shall be met as required minimum interruption to the work of the
by NF-2130. The other requirements fabricator.
of NA-3700 need not be used by

Material Manuf acturers or Material 1.26.3 Rejections NPSI Supplied material invokes
Suppliers for small products, as NA3767.4 and ANSI N45.2
defined in (c) below, and for Material or workmanship not in
material which is allowed by this reasonable conformance with the provi- I ef. JS1000
Section to be furnished with a sions of this Specification may be
~ertificate of Corpliance. For be rejected at any tirne during the f.on-hPSI supplied material invokes

these products, the Manuf actuer's or progress of the work. The fabricator ANSI N-45.2
Installer's Quality Assurance shall receive copies of all eports
Program (NA-4000) shall include furnished to the purchaser by the Ref. 550030
measures to provide assurance that inspection agency.
the material is furnished in accor-
dance with the material specification, 1.26.4 Inspection of Welding
and the special requirements of this
Section. The inspection of welding shall

(c) For the purpose of this be performed in accordance with the

paragraph, small products are provisions of Section 6 of the Code
,

defined as given in (1) through (3) for Welding in Building Construction, '

below: DI.0-69, of the American Welding
(1) pipe, tube, pipe fitt- Society.

'ings, and flanges of 2 in. nominal When non-destructive testing is
size and less required, the process, extent, technt-

(2) bolting material inclu- que and standards of acceptance shall
ding studs, nuts, and bolts of 2 in. be clearly defined in information
nrainal diameter and less furnished to the bidders.

(3) structural material N
with a nominal cross-sectional area
of 2 sq in. and less

'(d) When imract testing is
required in acccrdance with
NF-2300, the meterial not '
exempted by W -2311 shall be furnished
with CertifieJ Material Test Reports

in accordance with NA-3767.4.
'

N
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II COMPARIS0N BETWEEN ASME, AISC CODES

AND STP PRACTICE FOR PIPE SUPPORT
DESIGN OUTSIDE NF BOUNDARIES

i

ALL0 LIABLE TENS 101 STRESS'

AISC STP PRACTICE |
ASIIE

i.s.t.: To sie.;. mn xvu.22t smem in Te. den

{
Tw aikmawe urem in iemian shou he a girren in SAME AS AISC |

"'h*'**"*"*"""***Iah*'"d

F. - o sor,
; (ak (tak and (c)hek=.

but not more then 0.5 tienes the minimum tensile strength of the steel.
,

(e) On the net section, encept et pin hnles, the on the net section at pin holes in eyeters, pin. connected plot,e or built.
!

alloe able str ess in tensinsi shall be:
up snembers:

', F, = 0.45F,
! For temien en threaded perte ese Table 1.5.2.l.
; y, . g.g g, ggy

but swg mnre then 0.5 times the nurumum M 1.s.2 Rieses, Belte, and Themedad Porte
sterngth of the steel 1.s.3.1 Alloweble teamien and sheer senema en elveam, belte end

th) Onihe :et section at p. holes e.n e3ehars, pin * M e (kip pr inch et eres et elvees W driving erin

connected pla:cs, or built up members, the allou able maialiseeded.bedy eram et tueles and puended parts sacept as noted) shen
stressint naionshalllc: be as given in Table 1.8.2.1. High strength boles regidred to support,

,

opphed lead by sneens et direct teamise shall be se " that their
,

everage teme61e einema, esenputed en the bemie of siasnimal belt eres and lado. 3

I = 0.4$5, @ gendosit of any laatial tightening fases, win not seemed the appropriate stremee
_

given in Table 1.s.2.1. The opphed lead shell be the ainsi et the esternal
lead and any tammien semialting (seen prying action produced by deformation

| (e) XYll.2161.1 proviiles the rules for tInc design of the ---- ted p
j of threeded parts in eension.

.

XYll 3461.8 Teodir flereas Oudy. It=As l'ind64 in
I direct sensium shall lie so pecroirsiamed sluit alk*

| average senale statss,l' cosnputed on the basis of
the actual tensile press area available (independent'

; cf any inilial tightening force), shall not esceed:
(a) l ar ferritic seccis:

)

| ' 't
(6) I'oe massenitic slects: ,,

r. ,s ,i
a S. is the whimate tensile strength at tensperature.
j The applied Iced shall be the som of the casernal

load and any tenent rew' ting from prying action
produced by defurmaison of the connected parts.,
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COMPARISON BETWEEN ASMEs AISC CODES

AND STP PRACTICE FOR PIPE SUPPORT

DESIGN OUTSIDE NF BOUNDARIES
i
t

ALLOWASLE SHEAR STRESS

STP PRACTICE |AISC
ASME

.

1

3.s.t.s Shose
XVik22f 2 Skeisin 5hrer " ' " ' " " " * ' " #*~""'' SAME A5 AISC |

on the r'ois =' ion. ihe sik=ble mes* ia shear (The gross esctlen of roIIed and febrkited shopse may be taken se
shot;he: the product of the overell depth an.I the thickness of the web. See Sect.1

8 3'I*"'d"C'i'"'"9"i'ed for thin wobe. For discusmoon of high sheer stress
j T - 0.40S, (3) within tmundaries of rig 6d connect 6ons of membree whose wehe lie in a

i comunen plane, see Comenentary Sect. n.5.1.2.)

1he gecis ocetion of actled anil fehsicaicil shapes snay
,| be talen es the prinheet ed the emerall depth and she

thicLness ad the ech.X\ 11226. 2 ghes the reductim1

in shear stress reiguired fos thin uebs.

i ALLOWA8LE COMPRESSION STRESS

\,
1.s.t.s c_ . SAME AS AISC |1 XVII.2213 Serm ane .

1.s.t.s. on tim erome section of . wny wed co sen.sen _ ;

The sllonele strea in essian shan be as O elien Kl/r. the largest efective sienderness ratio of any untweced segment se
.

YD N U"*S N'*S'8 desned in Sect. t.s. is less then C.:<

|

1 grgfr]ie]XYH.2283.1 Far Gram 5ecelant Mhere ElY le less
| Than C On she grim section of nsially Esafed 3C7 ,

"

j eiwyrisske enesehers when Kit, slee f.wpese ci- #* " s'+ Sf Kt/c) - (Et/rl'
.

3 nc, aC,''
lative slenJerneu rasnied any unbrairJ segniene as

j
dermed in XVII-224, is less than C, the alkmable

C, - fj
'

seressin ecmpressian shaN be: where

;

.

I

t
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COMPARISON BETWEEN ASMEs AISC CODES

AND STP PRACTICE FOR PIPE SUPPORT

DESIGN OUTSIDE NF BOUNDARIES

ALL0tlA8LE C(NIMtESSIO11 STRESS (Con't)

ASME AISC STP PRACTICE |

Kikf ''

' ' (2G' . 4g, .
(KiktS

y * StKlu} gT (4)g.,

winee

to'E'

# SAME AS AISC |7Y

XVil-2283.2 For Cross Secelons where Itik Is
Geeske Then C On stic gross section et asially
Innded cosupression suenA-es misra Kik enreeds C,,
ller alks. able stress in casupressica sbH he: g1912 On time snes section ed seieNy hadsel enumeneumann " . etwe

Kf/r escoeds C,:

12e'E 12e'E tt121r, =
. (5) 7_ , gggj,gs

,

L

1A913 On the seems section et asially landed brarias asal asennalery
|XVll-2283J For Csees .%celuns V.1 eve she Sire.

su''ah"'.when f/r enceeds 120 **devuees I!asle Escueds 138. On stie grams secteen of
saiaNy in Jed bracing and secondary amenshers.when I** * F. thy Farsmula ti All er (112)|
ik esteeds 12.,* she aNouabic stress in conipressoun i

I8 gshaN he:

y,,. FJt:al. (d) er (5)! j iAsA4 Oui the seissa eres et piece sieder stih

I.t. - d r. - c.sor,

g', 3,( On tw at niNed shapse at h tee et tk N IW esejXYll-2283.d For Finse Ciudre Sell 5 rags. On the
Igsoss seca of plese gwder suffeners, the allomahle F. = o.75F,

sare== in evenpressicsishaR he:

r, - o 60s, (?)
.

XVil-22tM For Weens et Remed Shapes. Oui she
e of sw11ed plurrs at the sees cf the fdicts, alte
alh== hic seress in cosuprssniin shall he: , ,

!
; r. .n, <.)

- t

'
t,

1 -



____ . _ _ _ . _

SH 4 of 13

COMPARISON BETWEEN ASME, AISC CODES

AND STP PRACTICE FOR PIPE SUPPORT

DESIGN OUTSIDE NF BOUNDARIES

,

AttouantE sEleIns SinESS

STP PRACTICE |AISC
ASIIE

i

0.60 5,U I"
1.5.1.4 Sanding

I.5.1.4.1 Tammise and . . - - en eeuemme eben et assepnet hat.
The om.=eur me.diassive mehengfesun Me seEnd er Im88-up suommhose (emcept hybsid girdass and smosebers et A514i she and w in, the pinse et their miner emis and

I amJ i - in saractural serashers shen be as 88883) -, ^' '

| W h stie fogowing%aphs. maesting the requisemismes et this ametime-

F. = 0JBSF,2

!
XVil-22N.Ila Comeport toestems I""' der to agueury under this * a smember must amant the saue= Ins

! M Temaise and cesursessen en eassomme fibers of '-

h Amagem shmR be W W to time web er 4eemipect het selled or hissit up miembeen _, . M
! e.

shout and leaded in glie plane ed eineit meiner saet and b. m ethiekame reais et ummusemed preW enomsman et same

i meessag the . 2: et Seheecesom NF shall emmipummen Aange, as deemed im Smet.13.1.1, shmE met amemad
'

vesult im a smasius essi bredsag nesens: 53.2/VF.,
j m wteth-tidekase rette et seisemme ehmmmune of the

Amage, se deemed in Sect., t211, shna mot escend Ise/VN
e.

') To - DELT, (9)

d. 'The depth-thiebenen retie et the web er webs ehmE met enemed the valueg, ,,d,, ,, g, , % y g!
"

.; M,of(1)tioengh ;$)tielser, givee by Formula itSealer(IL4W,asm
t

|
(1) He finages shall k cone % canneettog

(1 - 3.14
whom f./F, s als (tA 4al ,

: to the weber welis. d4 =
j (1) The wideh to thichases recie of essesifemog i

+,m. e.eme.ts a time - d4 =2s1/ 4 whom f./F, Mit (I M
,

defined in XVII.2224. shen not enceed $2.2/ * q g thee,an ,s, a nasi,,et mentosej ,.

.gg, %
(JJ The width to thichaean ratse of stdfened

e.
other them circular er hos menshuse shou met escued the veine1

elemenes et she essageesessin fle , as defined in ga p
XVll-2224.sheit met encred 190/g y g *** {d/A,)F,

(4) The drysh to thisiness reino of the web er
yp'-

N nutssmBy . _ Insigth at the esempsessmen naags et a has.wchsshat noteweedthe value "

"f.
shaped member et sorteagular esses eartamm utione depsh is nas amuse them
6 temme the width med whose penge tauchases is met mese then 2 timens, '

! F the web thschases shen not escend the value
de * 412 (1 - 2J3 ,4 (10)

3
'* I" dt

r

encept shee it need not he less then 237/ d essept that it mood not he less them 1300(6/F,L

| r3) ne compm.es. n re stima he sepperied ,

lateselly at intervalt not es suecd May / 4er

20D00
(d/99)

;
i
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COMPARISONBETWEENASME,AISCC0bES

j AND STP PRACTICE FOR PIPE SUPPORT
; DESIGN OUTSIDE NF BOUNDARIES
!

|
;

I

ALLOWABLE 8[100111G STRESS (Con't)j

A$llE AISC STP PRACTICE |

* g,*"' *,g 3''d''' g"'h'd'"8 g age, Esagt for bybrid siedese and smosebese of A514 steel, booms and giedese

signed on als? basis d emngunsic actum) e bich mwt (includes s==bere demoned en alw basis of seampante .ction) hich meet the 5AME AS AISC |
-

regieremones of subparagraphs a througli f above, and ese continuous e ee,

the saquirriments ad (I) th'""T,h IS) shose and are supp ,t ., ,,e ,,,,ds, r,,med me.au g,,,,,,,,,g % g,;,e,g g,,,g,,,
i -

_ oeve surppets or are rigidly franeed to er needs,misy be; '
et peinem of empport, psevided that, for auch messimpse.
f for %of the ungmane __ produred by grevety

colonies by e oren.of high strengskIndis or utids may Imadug stuch ase -

be payawskuicd few mootenths of the negatise non- alw mesimum poem moment minell be inemmt by */, eof time awage umge'.no<

' D" ''d"'""" '8'"Il "*" "PP f 8* ""''"8' P'edural by landmg enli ,,,.sies paisbe eil by gravity Iceding which are ansai-i

i saman at points of serguirt. gedal that, for M ematalewese. If the magmene mesment in vensmend by a alueen regisily fremad to the
home er sisder, the % reductaen may be used in proportsemisig the enhsman for the

,
sacabeth the sumssimium positive smanent shaR be emmbined esimi and heading landing, prorided that the ensema,f., due to any

1 inercased by one-scash d the average agasswe mite- emucurrent asini Imed on the member, dess not escoed 0.85F
! nients. This sediscliuss slur mid apply les snaments

priiJuced by lindsag asi cantilevers. If the negative
. nuusient is resisted by a cidison rigidly frasned to the
'

bcassi er girdee, the one. tenth rediactam niay be sped
isi prupuithming the eviumn for the combined saial

[
; and licsekas kseiling pniviled thus the seress.f.due

sie any concs.trent amial kud en the nuesnber.elocs me
;

) esceed 0.15F,

) XVil-2284.2 la Mrueave Wish Illgli Flamer Wldih
ninterm st sim. heembres wench awet the re- !

4

I sysirensenes of XVil 2214.1.e that e /2sf escreds litAJ Mumibuse fW bybrid girdue and smembase of A514 massi) which L
f

$2.2/Vf' but is Icss than 9W . , samy be demoned ""L th* "4"""4'"to d h w A .w M,/2r, na W4 W" # * ""F "" '" "'8on the hasis of an ellowable benJengstress:

Fe=F,fE79-0302F *3 0.733 - 0 0014 V'6 (II)6 r U.S.5e)

j XM2214.3 la % %W h M
g, ,,,,menn and eseguesuise se entsamme Abme of deobly.

3%sg 3,3. ,4.,3
|

Iteedhug Absus she Mhmer Asie. Tension and essn-
_,151.4.1. emb,aragropim e and h, and bent aheat their meiner esse (omrept

m,, ,,,,, bee % time e guiresumees of smet.._
j presseo. m esercuse fehres of domhly synesneerical 1

and Il sa pe members meetmg the reiguweenenes of mientose of ASIe secol); soEd round and aguare base; and entid sectangular,

| XVII-2284.I(a) and (b) and bent shout their sninor sortisen best about their womber ammm:

] ease, solid scend and separe bars and sohd sec- 7,,,,,'
tangular sectnes bent aboos their mester aus sher 1 p4

seseh in a musimum bendungstress: Dumbly _, " I. and H-shape swambese beat about their miner asis
leseset hybrid swdees and meenhees of A514 steell meeting the . _ et

Fe - EM, (,y) sect. Ai 4 t, subparagraph I.escent whm 6,/2e, emeds ss/4, but is imme
than 95/v7, may be sinagued en the bene of an alloweble bendens stroms

! re - F, [ m. - .- (),) ,7,] Hm
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j COMPARISON BETWEEN ASMEs AISC CODES

AND STP PRACTICE FOR PIPE SUPPORT
DESIGN OUTSIDE NF BOUNDARIES

!
:

I

i
!

i
j

Attounstt stnorms sTatss (Cosi't)-

i

] ASIIE AISC STP PRACTICE |

: 1

IAIA.4 Tommism and esempsamism en euesome IIInnse of bus type Resmal
j Xves-22:42 in mes. Type nemmes he mbs, memhass =hemeesmipsummme nmusem 6.idsh-thiehmess eet dm .mt ims.t SAME AS AISC |
; ye e. emne p emweim, y,sie,s of boa 8b' '*4""'"emen et Smet. Ii3.41 but does emmterni se the seguissesmes of Sect.

I#
; gie f8cueral smembers whose e. ,-- Range er
' web e'feh to therLares reeso durs not suret she
1 sesynseineess ef XVil.2214.5 boe dnes conferno is she F. = eseF,

., .- ;. of XVil-22M and winnee compresessa
j Hamgr i braced lateraRy at interweis not entgenhag taessel essassant Wh== need met he inuumeassend for a bus smetism whame depth

2500/5, einees she eransstese diseance est se one of she is imme them s times its width. Lasevel support seguesessenes for hee emetimum et4

I e ebs sh *R resels in a smasinseme besednig seress: Ingu depth-se-width retime must he W by special analyse.

j To - eteS, (13) '
j

lAlAA On emessee h of Asmusul memnhuse met esmused im Smet.111.41I X Vll.2284.Sta n h &9ea uresd
tit.44 tit.4.3,ar 113.4.4:

| fe) Te== ion ca enesemit f.hc. e4 verseral saembers
see contred in XVil-2254.5 etwangh XVII.22144 y,

i eImaN reesis in a snesionsse bradogseress: , . e.ser,
i r. - e.4es, (14)

W Congeenian en esseesme fders of fieneral '

merushers issoluiled in (e) aleve, having an esis e4
,

syemmetsy in and leaded in tier plane of their web and*

''""F''"I'*""***""' d 'Ui t.s.t.4.es CamosegEam en emesume chaus et ammisel membee in- ,

l' ""P"**'" claded under Smee. I A1.4J, bestas em amis of symimmary in, med lamend in.
l heading m compuesd by E9. (13L (16). and (17A tim pimme of their ush, med 'en entsumme Shase of chammm6 'hemt
1 as apphuhir,het noe amuse shan etes - sheet their suas ames- theinnsed veins - " by Forumlas (l.s.en) er ;s .

(1.5.ab) and (1.5-7) em =rr u- (amiums a higher vales een ho pMa t
a

| Nhse 102 x se'C s 1 s 5se x se'C. *"t'**"""'""""*""''''''"I'***'"""""'"""'#''
.

,, - s, f - x -c. q q 3 ,-c.;
,

, 2 s. r - 1_ r.(, l.
-

,,,,,, .
f _1530 x le'r

,,,, ,, _
1Ase:x le=C..

,,
3e,

! Sie X le*Ce * ObeF pumeda (1.0 7) apphushes to M

, when h, ar ++ sme App dia o d can mter, r.ces. I As.4.s EiuTIA1.ts. U
! s, inst t.e -_. / for eheresee enemmem - y

| , nex se*C. "* See Sect.1.10 for further Hadessemme le panee gi,g,, g,,,,,

i R.P (16)

i
.
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COMPARISON BETWEEN ASME, AISC CODES

AND STP PRACTICE FOR PIPE SUPPORT

DESIGN OUTSIDE NF BOUNDARIES

attouastE stnoins statss (Con't)

ASi4E AISC STP PRACTICE |

f/rr at g5mx 0.60 SWhen 'esapevenen floage is sedid and _,, $ When
F* Ysectangslet isi crees sectuma and its ases is not less

tInenshotof thetensionflange 7, ,31g x1080,
ll/rt)8

y, .12 X W6 (37) Or, when the campsumenen flange is malid and appresismately secten-
adid, seier in en metime med its mee is not seem then that of the ten sen

*k'*
.

W
Fe " 12 x loac. IIA 7)

C.= I.75 + 1.05(Af /M ) + 03(Afe/Mais S 2.3 up,
wheve M is the emialler and Ma the larger la the resagems,
br iding anosnent et the ends of the usibreced I * d"tence betown crem metano M esminet twist er
le b teLen shout alie ser'"I esa of the lateral . . of the - - flanse, anches,-

asember, and alieve M /Ms. the ratio of end Fair cesitdevere bened assismet tEist susdy at h support,
sn onents, is poetswe eben Meand M have i smay hy lie taken so the octual leastk
th* essee sign (rewese carsetwee bmling) ,, . sedans of gyretion of a sectaan cosmprimas the campsummen
and negatiw she they are of appessee signs flange plus '/ et tier _ . weis ases,sehen shout an3

te igle curvature ben &eg); aben the bend. esis in the pImme of the web, inches

in , noement et any poent within an umbraced 4 = eene of the cosapesammen ilmuse, square inchee

C. = l.75 + 1.06 IM /M l + 0.3 IM /Ma ' best not smere themnle gth is larger then that et both endsof tins i i i

le gth, the silme of C. slien be taken as W h Ma is the e W Ma time W W
"*"s*t et 18'' e"de eI18'e umbraced leastli, taken shout

masty; C. she3 else be teLen as unity in the strong enn etow ember. sed etwee M /Mr.the esem
"Ethevalueof Fuand Fpebe used et and suomente,is pi.::.Manen Ma esed Me have the

en 4 (19) (XVil.2230 gives further lun. emme sign tre orse airweture headiaal ased maastave when
icetion in i ate girder flange sesess) they ese of appenste sigue teenste curvature bandemel.d

(r) For 'sybrid pinse gisders,3, for LIs. (13) and When the heading minement et any pains within en mm.
(16) is slie yield strees of the ecungsression flesge. hommed length is insgar than that at both ends of the lasistan,

the value of Ce hmN be gehen as unty. When emmputangDysation (17) ahan est apply lo apirid girders. s
F., and F., to be amed in Formusie (Isle), C. eney be

XVll.228dJ5 In Deerremmeens Meushees Beered ,4 ,g,,g ,, ,,n,, g,, ,,,,,,

Leseveu . Consreesisen in eserene fehers of flemural heared against W t, a.e- C. susy aineervetswelyr
miemlwes included in XVil-2214.Ste) but not included be tehen as unsty far centdever besses?

isi XVII.2214.hb) shen vetelt in a unanimosa bending For hybrid piste gudese. F, for Forusulan ll.54el and (1.54bt is
'"''8; the yesed seseus of the casapsommsen flenge. Forsmula (I.5 7) shall

"''e88 78*h b'"Iswdat ]8 F t

F. - e.405, (18)
1.5.1.4.eb C ._ en estreme share of ensural W In-

provided that sectums lient about their unejor asis ese **'d'd ""d'r Sect.1.5.14 W not M b M IW kbraced laterally in the segion of compresace stress et
inservalsnotescreengM6 r6,. F. . g.eef,

f

IpovWed that ametious bent about their unajor esis are breemd lateral 1Fn

the region of emenprammen ensums et betervals not -W Met,/VFs.

Omh 4 tt% e soehemask



. _ - _

SH 8 of 13

COMPARISON BETWEEN ASME, AISC CODES

AND STP PRACTICE FOR PIPE SUPPORT

DESIGN OUTSIDE NF BOUNDARIES
|

C(M8110ED STRESS

ARIAL COIIPRESSIDII AIID BEIIDilIG

ASpIE AISC STP FRACTICE |

xvn.2:ss em s m ,,er,o,, ,, - -

xY96 22til Asimi C . _and Brudhe. For 1A1 Asimi % and W
smenshm antintal to bush asial compretssam and Mamshme ambsarend to hoek arial - andheadiesse - shmII
bemibag, stresers shen lir geopnetsoned to sasafy she be ;_ _ ' en setWy the senswing sogamemammeur
requise=ais of Egs. (89). 00). and 01).

f, es,,

-- + (, > , & (> +es,,) , ( t,
(I S Ist

-t c ,.. c ,.e

C (i g.y (i- fry., "'" ""
, . , , , , , ,

*
,. , , , , . , , .

,g.g.g... p. s. ....,.m. - -.,, -
,,,

(14te) and (1Alb)

When f/T. $ 0.15. Eq QI) smay be need in ben of ,. f /

F. 4
4 g 4 g3 gggy,

t. Eqs.(19) sed pop F F.,

I

i 'h.4 . I . !*t s sa of)
F., la Fenaulas (ISte). (1Alb), and (142) the subumipes a med y,j

M weeb mehmisipem 6. me and e. imamente the om.s of bending shout i:

$ ,[g ' *"jd '

-** h = Particular sesumo er demism pseparty appaam, omd

,,,ess .9 %. , ,,r,,,,, s.d r. . - - ,,- - _ and4

T. = a - . . _.. tending sesame that would be ' if bending
12s,E mi m.mt an no sessend

r

,

i 2XCf.t.)* I2r'R (In the aussumise for
23(Kl./r51' l'ageh h she pimme e,F'

f. As the artant embreemdg., ,
esading and r. is the cerve.

****'"'8 '*dh" at e K h time es.cta= 1i On eine empression for r* as in the case erF F,,

| and 0 65,. F'. siay be inacaW coe-third for Level C W eF M
'

Coad'8ic"Si be aceerdene. =tek sect. 3.s sm)

|
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COMPARISON BETWEEN ASME, AISC CODES

AND STP PRACTICE FOR PIPE SUPPORT

DESIGN OUTSIDE NF BOUNDARIES,

! !

COMBillED STRESS

AIATL COMPRESSIOll AND BENDING (Con't)

ASplE AISC STP PRACTICE |
=here C. is a coefr.cient a kne velec shall he as given I. - '""Puesd maisi ensums
in (a). N. med to bew: 1. " emme band =s steem at the point end'' "--

fe) For consprosion enesehers in franses subject so "8'''*3** SA*iB AS AISC I
Ijoint trandati an. C. - O g3 C. - a m einem value ehmE be taben as regoem

thJ For restrained @w snesnhenin frasnes 1. For emmesense enemsbase in framese subject to joint tressistaen
braced aga.nd joint translation anJ sue setject so leidesseyh c. . c as.
eran<s erse ineJeng heteeen slicar sopports in the plane 1 For restenimod comisseenen seemebeen he fresume breemd against

, of bending, joint translation med met subiert to trenoverse wwg between
1 their supporte in the pinne et bendies.
! Ces * O 6 - 0 4 y, but not les than 0.4

C. - 0.8 - 0.4 . but met Ise than 0.4
sherea

where M./M le the ratio of the esseRee to larger - . et
M,lAf,= the ratio dIInc sniaNet to LvgTf sucenents the ende es that parties of the misseber embrered in the piene of

at alte cads of thus parisen d she snensher bending mader - ' N,/M, is p.m.t,ve wh the
asahraced in the M d beni% tendce sneenber is bent in revesuscurvetere and negative whom it le beat
* #' '*
~ ~ + - - - 3.

- t,ie p e e,ebeau in hemise,brored agmiset joint t.reme-
er cuenpreemise sens

and negative minese it is bent in a single _, . su ,- t. tr s e e.d.
Ine twe=een their suppe the vehme et C. sier to sieterminedcurvesure
by retinual snelyse. However, in lieu er auch esimlysis, the

(c) for casupressun sincesliers in frassies braced fedewing volume sney be used; fa) for sneinhees wheen onde
I

@ joint transleeuw in the geisse of haaJeng amil "''".4. " ". c. - e es: ab) for enembers whose ende are
seljecsed so trasneerse lanJeng brentes sheer sur- U* " I 8-

: parts, stic esime of C. sney lie dem4 by racional
j enalysis; kn=eser, in heu of such analysis, the i

i folksmingvalues susy be need:
.

(1) for smeanbers steer ende are seat.M
i C. = RM

(7) for sneanbers a home ensk are enrestresned.
C. - I.0
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COMPARISON BETWEEN ASME, AISC CODES
' AND STP PRACTICE FOR PIPE SUPPORT
! DESIGN OUTSIDE NF BOUNDARIES

!

4

I

!

ASME AISC STP PRACTICE |

m .m. m.W h.n.4,. d.m rm.
,f FWet WeMs ha Esimo and Amen

moods in hairs or sleen susy he used to arousen sheer
yIBut wuMs la beims er sitte may be amad en tresummit shamr in imp jmhts<

in hjoints or to psevent the buckling er separecien er to gewsma the b-kh=g er emperatise et lepymd parta, and to join amm- jof byred parts and tri join i, % of built up ymmmmes et tmBbey h auch samt welds may everlap. amb) met to the
-

t

j smanibers.5 ch fdies stids me3 coerlaps sufsect so the D'''im''8 'I 8''8 114 T- FE's weMs la beams er almes are met to be ema-
|psevassens of XVII 2452.5. Fspet welJs in hoice or 'I8""E 8 '8 " '0""0

stats are mest so be c-2 'rd plug er saca erlds.
|SAME AS AISC

.m. t W.id.
| m h. s.d t W .id.

rh.g - = w.ada anos mand = t.mmmmm ar t. e imp jamt - to -

! xmmu t.e a ri.g d si. Wem.rw and =4 W of lapped parte and to juin emmemmet parts of bmBt wp men.

) sine senJs sney be samt so tramenut shees is e lapjoint
Tbs Ammment at the beim sur a sing onld shmE be met ime them the thish.

,'' **

camponent pansd M up W men et the past emmemahg it plum He% seended to the ammt yemeer odd !

hem "'' 8'*"*'r than SM mean the thisanes d esse weed erus.j

i
D15-ZeR2 Dimmeser of lesdrsIer PlugWeedsThe *h 8pedag d ping webes ahmt be 4 h time

6esacter of the heles for a plug weld sh3N be est less' <

j
one die 1.ichmens d Se pie come-mag is phet % in. .I w w or e e alst wou dime -t emmed le emmen h -- of !6

h weM. "Ibo weddi el h samt shmE h met hun dann h h d Mme$ ure) senrnded to the mest yester edd % en. (14
part senemanha it, phe He.beh, suumded to the ammt yemeer odd He-ineen.

;

aun). ass gresect than 254 times time Elmeno af die mer shall It he yemeer than 2M these the *bbe- et the weld. h ends et
,;

weld smetat.
.

the det sheE be o animismier er shmE have the earnas sweded to a radie met!
; XYll-3453.3 Symdag d Peug Weede.The sanomes ** * &* Pet % A emmpt h ends whasen j

aveser he creert specog d plug melds shaN be 4 times , gg ,

m m- m c.g .,- e,- w . mte - .oi

- - der *d. theGr Imagets ahmE to 4 thus the wideln of the aest. h miniumme amusmMe-
emmeur essches ha a "

"
j

XVII.itS3A laugsk of Samt WeedL The tragsh of

. slut for a slet uselJ shaR seet earted 90 anses the Imedietthesamt.
.

" dbertime en any thee shmE he 2 thamn the '

$ictmee6 d the wekt. The omhh of the slet shaR be
t

* 'N 'I 0'8 " 'I'" *"U" I' N-tmen erime to thashame8 t

not tree Ili.na the thickarm of the
comeasmag is ahmt be agent to the h of the ammeurtal. In masterms over H-immen he

F's % 38 O"*'I8""38488 O'"'88 W ,gg abbe === le ahmE be et lemma amm4malf the bbe=== el the astertal but amte

I i r

in. II A meal, mer slot it be swater than 2tt times he mes H.:ssh. ,

die simi6Lacss d stic =cM. The ends d the sInt shsE
>

|
| he seasicircular er eksE Irave stic corners nasaded k'

a raeus ing lrin than the deicLacos d the part condase- |
! ing it,cueye shoec ends skle estenit tip the edge of !

j |
; &c past. '

M*ll-34535 Sipartes of fame WetdL1hc snesesmem
'j

mpwing es enige of sins stIdiin e eiwecisne trammeerne
to slicis lengelt sind be lieur tienes the sin th of the siet.e

|<

_
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COMPARISON BETWEEN ASME. AISC CODES

AND STP PRACTICE FOR PIPE SUPPORT

DESIGN OUTSIDE NF BOUNDARIES

.

ASME AISC STP FRACTICE |

'"' '"Xa.we u,, ume w

%cammmmemnaumens dWenWWWM
no manianum ensist ath, e. l , juimes shmE he 5 thman the thirksamm

et she ths mm,,,,e 3.imms and t i.e them a ince6 1.,W joimans pasen
tin e. Se ih.cL.em of she *=mer cartMa8 =* er hum w t. -imi .amm .h.m he sun eid.d ei.e. th. d at n.e, 5ggE 3S AISC

|Wes damn I in. 03 must Lapjametjminis, genees er here I.,,.d pm,s w .here the deemetism et the imp,sd parte le maineiamey
enhyreted en asel sareas shall he isIIct evided along the sustrained to prevent spouses et the joint under - %
and of boek larpal parts encept there the deflecasen
of she l.pped peres is sufficeendy vestrained so pwwet
openseg af shejoins enJer sussneum loading,

I" "'"3" * " " "" "' N ' "88'xytt.2452 Fme wetes
la jeimes commected only by agst welds, the unhaheema mise et snet weld

XVII.3452.1 &llminum she of Fun wm h to be emed shan be se she.m in Table 1.17.s. weld sine is deterunn.d by the

joines commerled only by idlet evids, the smasmosa thheer et the two parte jeimed, emcept that the weld mise need met exceed the
esse of idies egld to be used staan be at shours on Table thirteem et the thimmer part joined unism a Iersee eine is requead by caku.
XVil-2452.I-l. Weht sare is detersr.incJ by the sincLes imeed serums

of she two partsjaierd, escere that the eeIJ same need
-

met esceed the eherkmens of the thinner part joincd
omless a Ineper sine as vegewed by esiculated SereSt. use e, atha,an er un,s gi .g ts.t.,emalwheems er whdenamn meed

11drter Part Jesund Fast Weed 1hher Part Jedmed Faet Weld
U* "* "arbei amense)

TaeLE XVel-3e52.11
"'aa'"'"a Se2E OF F8LLET UfELDS To M tushmese N Oemr a M em 24 H

Oeer k se M % Oeer *4 as e H
asse emsThess muser am anse as Oeer M em N M. O=e N
Thebes fast Jammel Fdans sumes Oeer N to 1M M* * jr

,hk hk

To IM tutunne 94 ,

Oeur 1As en 14 3 Pts
Ouer 14 so 3ps ese
Ouse 318 en I set Site
Ouse 9 84 em2 SM . 3G
Ouse 7 SM e 6 14
Oer 8 Se
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COMPARISON BETWEEN ASME, AISC CODES

AND STP PRACTICE FOR PIPE SUPPORT
;

DESIGN OUTSIDE NF BOUNDARIES
,

; t

!

I

i

A94E AISE STP PRACTICE | 7

XYll-3453.3 Pa-h EIIsrthe War af 7988 1.37.e Bessemomme assueese same et rest Watem
week, The monianum sine of a finre meld thee may be h eine ate met weed est my beam-ud in es dodge ata 5AME AS AISC I

j
e,seemed in time design d a commettene sher be smeh ammmamatum ehes he medi that the steammme in theadi-nisi-a hmme nimeerini de met i

J
m ti,, e es in me d see.t b e meterialdo na ammma en anima .ammme in set. iAs. no summi - im. est m.m, hei3
,,,,ed e,e esimes enestJ in Table NF.3292.1.I.The emed shag edges et --- a=8 partsshmil hees

} siasmussen sine that asey be used almag edges of L Alums edgem et materimi Isms then M.hmmh thid, the amamimuss seus

j W genres sihaE lhe me ShPmID08d iE $8) EEd kkI menF be egent to the thA=4-=- et the unearimi.
A8'"8 88 = *t uneenrist M. huh er mise heaw.*-- , the ammhme8- 8'

heesw:
pp 43,,, edge eresse,tdlessthanuin.Msm) simo shmE he Me-ins les them the h of the aneurial, uden the

1 sold is ==r.,6=any dangmated en the dessings to be built out to sh.
I At,, se maisuussa tire neay be egpsal to the thschmets ' ' ' " " ' ' * " " " ' "
j doc miaist.

(6) Ainst ed ES dI'88"IIIM I" O**I"'''"i'; C

mine a.iheseminismsiecshahbe bin.16nuallr**'

th, the semickness d else sneserial,unicss slee meld 88'

i giasy deugenseJ on alue dreeing* to be budt out
j

! te clasis fmil tences decLeens.

I

|

.

#I , w i,,,,,i, d . r,Iset weIJ skat be te no miehemme seemehe hugeh at a smungen samt weed shmE he met am*

- San 4 timmes the nummimmt uhm, or she the alms of the weld shes he a-ida==us

: .rer.uiresg gg ,;,, g,,,t p re,serne., se,e.gm um asemummee - amma eras.==**ehugen.,t, ,,
g we amammem ,,,,,,,,g nrImagnadhed samt s Ads see used samme en oma amammetimum er est her !

Mrt u eld shaE be 24let8 8""g,,,,, tuudman membus, the immenin of emeh met wald shaR he met imme than the l/ .g
sine se clue IInc sine d the meld sitaE be ce ,,,,,a6.n., disemmes bessema th e. He trossuemme specmg of Imagt.
,,,,,,,d ,me.g.csrtIn d its effecsc least. amehumi gBut subes emed he and ammmmettese shmE met ====d 8 israma. meses

.a fdlet seld,see werd alsmein end the emise sehewho possumes e e traseramas hemding in the a --- timen.
,

'y.
f 'et Rat har teemium sne*"has.$e leagib d ,

, r

,,,, ,,,,t ,,id dan be met tr== *== *' f"-
I !W,.g,, w bet. gen statut The Waa**8'
i . ,g,.as genet 3+hh used se e*J

f e N .ce.6.diaideseced8i" C 8 """I
""8"'

.. e, esse - -
ing in me ===***=m-'
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COMPARISON BETWEEN ASME, AISC CODES

AND STP PRACTICE FOR PIPE SUPPORT

DESIGN OUTSIDE NF BOUNDARIES

.

ASME AISC STP PRACTICE
,

M11382.s Imenudesses FWertWeeds,leewauseene 1.17.8 hemsuadesame Fest Waham
5AME A5 AISC

fines seus muy be seed su eransfer cakh seersers Isomenteammt ammt ween may h und en asummaar ashnamend samen asaam a

sevies a jnent es fa3 ng swface, ahee she sevengeln. )mbat er saying sur6 mess when the essength segebed is les them that develmyndi
by a emmehnesus met weld et the mansant permittend sism, and es joisi

seiymored is less than shas dockqwit by a cvietweeces ymmmmesd W h eGurtive length of may essmaat of Imes.
funct esW ci sinc samannt permentseil saac and topie "'""*""8"b""b'****'""***'d'i''**"
eeuuppernes ed basis.up senesebres. The etfective g
leerth of any sepanent or inscruisesent f IIrt meldsag
shus nie be less than foist tisws the o elJ size mich a
smasmusei d all in. CIS sun).

M16 3st.9 rad goes, g m wg $;g, ,, 1.27.30 Ehud Estenrums of FIBut Wales*

end FeErt erWe arrasinating as ends se sides, ee. 88s er and met walds termismeims et ends er sidse, . . u,, of parts

ar membere shes, wheever prerem hereemrud , esamed theapety, et peres ,, ,,,,,he,, ,ging, ,%
en'une $sr a distanee met les them teko the ammehiel mime of the wild. 'I1stspracticahic he seeiseW , wg '8 ' * " **' ' " * * ***""" "8

earners for a dedance sees tre einaa tow the amenal semes asmi em"essesmettman,"en the pinne sheet whirt bendme are
N N N *N M '''minen shall apgely se siJr and camepuesd. Epd evenne shah be indkated en the esmign and desea drawings.P a
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III Loading Combination Allowables

LEGEND

Building differential settlementBS -

Design-basis accident (displacement at mechanical penetrations due to SLB or LOCA) |DBA -

Dynamic events defined in emergency conditionsDE -

Dynamic events associated with faulted conditions excluding LOCA,DF -

Ji & DBA
Deadweight (including any other sustained mechanical load)DW -

Transient dynamic events associated with upset plant conditionsDU -

Fast valve closureFV -

Loads due to jet impingement, pipe motion, and pipe impactJI -

resulting from high energy break including LOCA
Loss-of-coolant accident, LOCA = LOCA JET and/or LOCA HOTIONLOCA -

Operational-basis earthquake (Inertia)ORE -

Occasional loads (short time)OCC -

Design PressurePD -

Hydrotest pressure (unbalanced expansion joint force)PHT -

Operating pressure including any transient pressures associatedP0 -

with the plant condition under consideration
Relief valve-closed system (transient)RVC -

Relief valve-open system (sustained)RVO -

Seismic anchor movementSAM -

SSE Safe-shutdown earthquake (Inertia)-

Thermal expansion and thermal anchor movementsTH -

Wind load (for piping exposed to atmosphere i.e. outside theWL -

building only)
P - Presure load due to unbalanced expansion joints
SLB - Steam line Break
SSRC - Structural Stability Research Council
NPSI - Nuclear Power Services, Incorporated
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LEGEND (Con't)
'

Page 2 of 17

j Sg = NIN. YIELD STRENGTH A, = AREA OF EB
Su = NIN. LA.TINATE TEDSILE 5,TRENGTH Ar = AREA 0F FLANGE
E = MODULUS OF ELASTICITY J = TORSIONAL CONSTANT (REF. AISC) .

F. = ALLONASLE AXIAL COMP. STRESS K = EFFECTIVE LENGTH FACTOR,

j f = CoprUTED AXIAL Cope. STRESS = 1.0 FOR EMBERS IN FRANESg

; F, = ALLONRELE AXIAL TENSILE STRESS BRACED ON BOTH SIDES.
'

; f = CoprUTED AXIAL COMPRESSION STRESS = 1.S FOR EleERS IN FRANES WITH
,t

j F, = ALLONRALE SHEAR STRESS ONE OR BOTH SI'OES NOT BRACED

j
'

f, = CDerUTED SHEAR STIESS Q = COLUMN SLEWERNESS RATIO SEPARATING
'

Fban = ALLONASLE Cope. STRESS OUE ELASTIC Ape INELASTIC SUCKLING

TO EDWIts AM30T NAJOR AXIS r, = RADIUS OF GYRATIIM OF A SECTION

Fw = ALLONRELE TENSILE STRESS OUE COMPRISING OF COMPRESSION FLANGE,

j TO BEmile AEDUT NAJOR AXIS PLUS ONE-THIRO OF THE COMPRESSION
'

Fg = ALLONRsLE COMP. STRESS OUE
'

NES ARER TAKEN ABOUT AN AXIS IN
TO GEIGING ABOUT TE MINOR AXIS THE PLAfE OF TE EB (REF. AISC) -

Q = ALLbMASLE TENSILE STRESS DE
'

L = UpWRACEO LENGTH IN THE PLANE OF BENDING

TO BEWIts JWOUT TE MINOR AXIS r = RADIUS OF GYRATION (LESSER OF Y, Ape Y |, y
'

Fb = COMPUTED MDGING STRESS $200 FOR COMPRESSION MEDGERS
g $240 FOR MAIN TENSION EISERSE = ELASTIC SECTION MEIRA.US 'r

;

Cg= BEpWING COEFFICIENT
= 1.75 + 1.05(M )+ 0.3 (M f:s 2.3

'

p
+V.

6 ;
-Ve . -

Ng <Na . |
~

Cg= I WEN tmENT AT ANY POINT IN UBSRACED LENGTH >N 0RN
,

2

C.= 0.5-0.4 k BUT NOT <0.4 ( 3 [} j
,

|
FOR MDGERS NITH JOINTS ORACED AGAINST JOINT TRANSLATION ;
AfG NITieUT TRAf6 VERSE LORDING. j

= 0.55 FOR DEDGERS IN FRAIES StBJECT TO JOINT TRANSLATION

= 0.55 FOR DEDGERS NITH RESTRAIED m m MEG M
TRANSVERSE LORDIIS I |

= 1 FOR EteERS MITH UDMESTRAIED EMS .
1

;
a

__ _ _. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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tii!G, ALLfMABLE STRESS
CDCITION CI$1E1 LOCING CC"3!GTIDMS

Awr rnnr Alv trtt. | STP CM"5
_

~ (KL4 ~ (KL4 tS S 1- (Kt41 S2C] W 2d W 202 W1. Eorus) P + DJ + TM *
3 3 3,3 t_K t4 tKL43 3 tK t4 3 tKt4 : 3txt43 _IKL44;s6c 8:j E.c 8;j 6c 8Cj

I * SAPI Il2a. P * Cd + TN * (Cf!
2 + 3an2 (CII)JCI!)]I/2+RTOb. P * CW + TN * (02E ( I~(KL4 S I~ (KL4 I~(Vt4/|Sc. P + Dd + TN * AVC2. Upset 7,,.- 2

d. P + Cd * TH + FV . g 2C. g y;2 Jye
3 3e. P + D4 + TH + WL 4 3 N t4 3 IKL43 L3 tK L4 3 N L41' S' 3 tK L4 3 (KL43f. P + CW + TM + WL + RTO 7 7 7 ~ g;j J 6 'e 8;j J 8;c 80*3g. P + CJ + TN + Stt

(KL4 8).
fKt4] W

RESTRICTED TO, ,

2;jj'S I 20j J 2/3 CRITICAL
3 [t- (Kte r21
,f 4 43- WCY P + Td + TN + DE S7 g 3 3,g tg , gg Lg ,3 3

h 3,g Lg , ~,gLj ,3 ,UCKLiK
7 8;c a;j 8., e:j

P + CW + TM + [53!2 * Saul+ CW * TN * (53g2 + 3an2 (13r))T/2gggggjl/2 + RVO
1 ML4 @+3 g. ggW g

a.
RESTRICTED TO .b. P

4.Fs#ted c. P + C4 + TN * CF 2CJ W 2/3 CRITICALt# ! 4 2;j j W
d. P a

+ CJ + TM + J! * 934 (2) ($!?) + Lg2]1/2 2CjjW 3c 3 N t,4 3 -wt4 3 3 - 3tK t4 3 _ IKt4 :3 BUKLIM
t- S

* CU + F1512+W 3P

P * cd . TM .**33
e.

tg y g'8 0 ,*C
p 8"8 8Cd

f. 3
~

9 P * CJ * TN + C34

(KL4 (Kl4 (Kt4
| 5. Hydestest au (with inster) + PWT 20) , W 20)i W 20) , W

3 3
3 tK t4 3 ~(Kt4 : g 3tK L4 Mt4 :3 g 3 tK t4 3 IKt4

UL S0j J 80 B;j 7 8;c aCjc

8. But1 stag Castlee the leads due to tuttelag Settlement utth all
Settlement lead cases escept hypotest when applicable.
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AttouattE BrNDIEG STR!$5 1 102x10'Cg .=

'9 NON-C0wo4CI SE CT ID'd W
,, r, n, n, #

i

i t15!T4 ALLOWABLE STRESS
CDCIT!0N CIS!G'l LCADING CC"3 TEAT 10NS

SM Cfrf || afet tort. | ST8 Cf1ppvNTS
. .

1. &:nmal P+W+W 0.SS 0.SS 0.53g g g

i

2 + 3A"2 (C!E) 1/2 + RQ
II2I a. P + DW + TN + (03!

2 + StJt2(C3*)t. P + DW + TH + (C81
, c. P + Dd + TH + AvC'* gp,,g *d. P + W + TN + FV

e. P + DW + TN * n 0.SS 0.gS
- f. P + DW + 1)f * E * RVO

'
g 0.ES,

_
W

,
p. P + DW + TN * C'J

!

*
CirP2153!04
1.12( CASE 1 ALLOWASLE :

3. Emryency P + DW + TN + CE TERSION

,
h( CASE 1 ALLO';A!LE ) jt0.SSl jto.ESt

,
y g.

2 + $4~2 sst
2+3A=2((ssg))31/2)l/2 + gg

t .32( CASE 1 ALLtr.:AstE ) .
~ ~

-

s. P * DW + TH + (151 CtrlPRE55104b. P + DW * TN + $31.

4. Faulted c. P * DW + TH + TEusici 1.E.55ER OF
P+ DW * TN * .71 + 004 (2j (ssI) + LCCa21/2

d.'

P + Du + TN + 5512 + sa= 3 1.2I8/0.G3) CASE 1
. * ,

9 ,e. *t0.65 3,gt0.SS 3) f. P+ DW + TM + 1 T8
0.T(I/e0.E3) CASE 1 W,

n 9j g. P+ DW + TN * C34
l

4 .

| S. nyerstest DW (etth water) + PHT

0,65, 0.Es 0.65,
*

g ,

6. Sutiding Cambine the leads due to BufIdfag Settlement with all
5ettisment load cases except byeratest unes appilcable.
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. .>i, ~) H, ,ALLOWAOLE BENDING STRESS .L >
1 3510x10 C8.

, ,. i , r 3

4'' nos-Cosanti s!Cr10s 9,

; '^-~- r H "xz z
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DESIGN ALLOWABLE STAESS

CDCITION DESI:3 LOASING CCM3tr.ATIONS gy e p g, | 51P CO M NTS

d' 370xio3C8 f 170x10 Cs
3

s

Wrf Wr,Ya
l'"C""I 3 312xt0 Cb BUT o 12xt0 Cs BtJT 0.ESg'

h 19'Ag b O.63 "Y'Ar FO.659 3

2+ I I/2s. P + DW + TH + 'uB! I + 5AM2 (0!!)]1/2 ,gyg
.b. P + DW + TH + 'OBE 5AM gogg)j

c. P + DW + TH + MC.. Upset, *

d. P + DW + TH + FV
( CASE 1 ALLOWABLE)e. P + CW + TH + L1, CASE I ALLOWABLE

f. P + DW + TH + WL + RTO 0.G ,ga

g. P + DW + TH + C3

COMPRES5!0N
1.12( CASE 1 ALLOWABLE )

3. Emergency P + DW + TN + CE TER3104 , ,t0.63 3
$(CASE 1 ALLOWABLE)3 ( CASE 1 ALLOWABLE) 3 g

IR
.

P + DW + TH + '55!2 + 5AM
P + DW + TH + '55g2 4 3Ag2 ((gsg))J2 gsg ]1/2 + RVOa. COMPRESSION

~

1.12( CASE 1 ALLOWASLE )b.
4. Faulted c. P + DW + TH + GF Tens!ON L. ESSER OF

P + DW + TH + JI * OSA (2) (55!) + LOCA ]I/21.2(S/O.G~ ) CASE I
d. 4P + DU + TH + f 558,2 + 5AM 2 g

3 ( CASE I ALLOWABLE) jto.ESle. .y
f. P + DW + TH + JI 0.7(8 /0.SS I ASE 1u 9 Cg. P + DJ + TH + C3A

5. Hydrotest DW (with water) + PHT CASE I ALLOWABLE CASE I ALLOWABLE g
o.sS

; g .

I

,

6. Butiding Cambine the loads due to Ouilding Settlement with all
*

Settlement load cases except hydrotest when applicable. ,
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HINOR AXIS sj < < g3pgf. -
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[ ; -[ * )He Att0Wa8tt BENDING STRf55,
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Fr 3 8e,

g.33g ALLO'4ABLE STRESS

CDCITIDs M5IGN LOAD 1EG COM3!KAi!O*.S A5ME CODE Atcc KPrc. | STP C0tNE NTS

1. hovual P + CJ + TH
Sgfl.075-0.0050.75S9 0.ESg

1

a. P + CJ + TH + ;'03!2 + 3Ap2 gogg))1n
b. P + CJ + TH 4 '0312 + 3 Art?(05E)]I/2+RYD
c. P + CJ + TH + HVCg, gg,g '

d. P + CJ + TM + FV
( CASE I ALLOWABLE)e. P + CJ + TH + WI. 0*7559 0.65

f. P + trJ + TH + WI. + Ryo U
g. P+ CJ + TN * DU

COMPRESSION

1.12( CASE I Att0WAEL[ ]

, ( CASE 1 ALLOWABLE ) j(CASE 1AR A ) MO.SSl
*

y

2 + 3Ap2 $3!))l4 COMPRESSIONs.
P + DJ * TH + (15!Z ,3gg2 g(55g)JI/2 + gy0 t .12( CASE I ALLOWASLE ) *P + DJ + TH + [F

1!!b.
P + DJ * TN + U TENSIO 1 LESSER OF4. Faulted c.

P + CJ * TH + JI + D3A (2j (55!) * LCCA ]1/2
d.

P + C2 * TH + 53g2 + W 2 1.2g5 /0 ES I CASE 1
, j ( CASE 1 ALLOWABLE ) jg0.GS39e.

9
h 0.1b''/0.ES I CASE 1D 9

P

5.IWrotest DJ (utth water) + PHT CASE I ALLOWABLE CASE I ALLOWABLE
0.CSg

6. Sutiding Cadfee the Isafs due to Boliding Settlement with all
Settlement load cases except hydrotest **evi app 1tcable.
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IV NF-3000 DESIGN

ASE (NF) STP (OUTSIDE BOUNDARY) C0l#ENTS

Appilcaple for inside and outside the
DESIGII LDADI E CDMBINATIONS FOR " D ""d'U *The loadnes that shes be taken imeo - in -- ASME CODE CLASS 1, 2, 3 PIPING SUPPORTS

demenas a componen support eclude, bus are noe
' hameed w those m (a) through (g) below:

(a) umght of the component and normal contenes mga
under oPeratag or test comhtens, acindes loads cc:DITION DESIGN LOADI E CDMBINATIONS
due to static and dynasuc head and sud noe. esects

(6) weghtof thecomponentsupport
(c) -lomb and reactions h by 1. stormal P + DW + TH- - , - - .

ahe supported sperm- =.

2 (08E)]1/2(4 dymanac loads, actueng loads caused by 2. Upset a. P + DW + TH + '08E2 + SAM
,

2

(08E)]I/2 + RVOearthquake and nbraten b. P + DW + TH + '08E2 + SAM
(<J sentramed:hermalespansaan c. P + DW + TH +ilVC
(/) anchor and support movement effects d. P + DW + TH + FV
(g) eenronmental loads such as wind and snow e. P + DW + TH + WL

leads f. P + DW + TH + WL + RVO
g. P + DW + TH + DU

NF 3tl2 %** 3. Emergency a. P + DW + TH + DE
The Demga Lanhags shall be estabbshed in

accordance with NA-2142.5 and the % # 4. Faulted a. P + DW + TH + [5SE2 + SAM 2($5E)]1/2
b. P + DW + TH + [SSE2 + SAM 2 (SSE)]I/2 + RVOpa,ayaps c. P + DW + TH + DF
d. P + DW + TH + JI + DBA (2)
e. P + DW + TH + [$5E2 + SAW (SSE) + LOCA ]I/2 (3)2

f. P + DW + TH + JI
g. P + DW + TH + DBA

5. Hydrotest DW (with water) + PHT

6. Building Combine the loads due to Building Settlement with all
Settlement load cases except hydrotest when er911 cable.

LEGEND: 1tefer to page 1 of 17 of loading Combination Allowables

Note 1. This loading combination applies only to piping connected to Reactor coolant
loop.

Note 2. JI and DBA must result from same break postulation.

Note 3. Pressure Icad due to unbalanced expansion joints shall be Considered for
normal, upset, emergency and faulted conditions where applicable.

1415c/0057c
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IV NF-3000 DESIGN

ASPE (MF) STP (OUTSIDE BOUNDARY} C0f0ENTS |

IW,3tI11 % Tw The W SPecified by Plant Design in accordance to
g g Demise Tesspesumme shsE be esembhshed is h NP Code.

wah NA-2142.l(% It shmE be used in = --

,

e the Druen Pressure. If necessary, she awent
immpereeme shnu be drierummed by y--
umag + heat transfer ;; ^ _ er by amen-_

susemens hose equspenses um serwise under aque,almas
sysseems h In nocase shnN the trumperaeuse
et the surface of the metal escord the manaanums

_ _ hused a Tables I-II 0,3-110,and I-13.0,

nor escued the meansemusa -. , ._ _ _ Imussanoes
systnad eksehuse a tins Subesction.

1

!
4

1

1

i
!

I
1

i
s

i

|

4

i
;

i

:

l

i
a

|
1

4

i
{
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IV NF-3000 DESIGN

'

ASE (mF) STP (OUTSIDE BOUNDARY) COP 9ENTS

REFERENCE J0!000

O

mt2s %mm IRIIIeN ALLERd8LE BEFLECTION (SASED Oh 20EhAL IPERAfinG C0hDITI0m)
Complies with NF

O o,fo, i.,,,, ,, , ,,,,,n,. , .

ir ressawed. sham be sespulesed en the Denism Steck It shoulo be note, that support .eflections are to be checited based
'"'' * ** '' '*"'*** '****"'# "" *"' '' ' '"' ""'** ' ''"*""f l ec t i ons . Deflection, due toi

|3
are not to be useo for computing ee

jj; O friction force, neen not be consieered.

j O ihe v. n , .n bies ,ert.i. iy 3. sne restr.i.e4 .irecti , ,
piping:

'
O

SUPPORT TvPs Attowaste DertscTIoN
O

i ALL NT SUPPORTS 1/16'

O uPcRaoro a 31.t*'

ESEISMICALLY SUPPORTED) 1/16*
4

O OTHER PIPING 1/8"

.

O
i

: O
* Upgraded piping is the non-safety related piping

"hi*h "aY interact una ceptably with safety related
i O systems and ccanponents during a seismic event.'

i

O'

I

J
O

,

i O

O
,

4

1415c/0057c
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IV IIF-3000 DESICA

4

ASE (NF) STP (OUTSIDE BOUNDARY) C0f0ENTS |

O REFERENCE J01000

# ' * * * * # """"" ** Pipe supports shall provsee for proper support of pipiasO
N a compamens suppret is so me desped so editie meintaining etenemy, simplicity, and function. The

perform a specac functes dunng any Sernce sesign shall be optimized by castining supports us
O ce the r==ci=ed e in.a n. restraints nere possaie, and by pre.saing cc==on supports

despaced e the Demgs "- '- er sesittple supports for parallel piplag systeWE.

O

Oi
I

O

|O
,

O

,O

O

O

O

O

O

O

O

* 1415c/0057c

O
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XY NF-3000 DESIGN

' M MI STP (0UTSIDE 80Ut0ARY) C0pptNTS |

REF: RQ1002

Meets NF requirements. |
"#

T Ryug shmE be ammyd and suppened so est SCppcRT LOEATION

" * " * " " ' " ' * * *O The felleming will be the major consideretiens for locating supports:

A. Inservice inspection guidelines given in section 6.10 should be
* followed,

S. . First support from the egelement nozzle should be located
considering the effects of nozzle movement and allowable no221ee
leads. If necessary. a frictimiless device shall be recommended
to the support designer.

a
C. Seismic restraints en valve operators should be avoided. If

these restraints are absolutely necessary vendor approval
e should be obtained.

Rigid supports should be used whenever possible instead of| 8. Avoid using springs and snutters where
| * springs and snutters.

pipe thermal movement is 1/8 inch or less.
;

l

Construction tolerance given in Pipe Support Field Fabrication> r E.
and Installation Specification. 5L340J51002.

Design tolerance given 1.i Specification for Field Selection of, F. Pipe Supports for Small Sore Piping 5L340J51003 for small bore
(2* and smaller) piping.

Deviattens from the analyzed support locations and orientations.v
G.

shall be evaluated prier to the release of pipe support drawings..
-

.

.

e

1415c/005Tc

,.
.__
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IV mr-3000 DESIGN

AM M STP (OUTSIDE BOUNDARY)
C0pe(NTS |

REFERENCE J01000

**
Ws shall be sesignee met to became disengaged by

g movements of the supporteo pipe.

O Comaderamme shna k poem tothevenner e mance Pipe supports shall be aestyeed to facilitate fielder she mnionwis pipag er echer pp wd em
"'" **d 'he y s, poet.m de ,ance or asjostaent ouring instalistten.

Construction tolerance et + 4* (combined effect of structural
erstel rampes er boek are equad so %

erettien tolerance and pid efection tolerance) must be Considered in.
=2 =. smakuu demg. many.s

h and N Case sheB be nahme so pipe support sesign. This is applicable to all new eesigns.sher be mesodemt to aEpie for vanamens due to

euere that demgn dearances and gravel ranges are Constrs* tion tolerance of + 2* ano pipe erection tolerance of + 1/2*band en the mania.= , ge abet anght occw must be consteereo for pid seppert sesigns prior to march 31.7 982.
*''**'' '** *reranas h and mos - ;,

en the monumens cold to boa rampe. AE parts of the Base plate tolerances as shaun in specification J51002 must be
apport shes be tehncased and amW so that consteered in the sesign.- r she'h'y d =as be emengaged by she _ e

*=rra'ad - supper = me ded on;3 as.

P'oende statebry dunas she yemme tewel C or EM D
Scrwice tammes shmE be dessemed and instaRed so as
not no eversaress the rw dunas piena Level
A er Level B Scruce tmuses.

MJcR2 * Gutemt h and h
Anchoes gudes, powees, and ivierasses shes he
demgned so secure the dessred pommes e( piping in
velserodyEsed &They shaB perans the piping
no e es 4 amt comeract % as ancwd riam the
mach =ed er gended pains and shaR be structuraNy
capeNe of ' -- ^ g the ahnssts, mesments, and
eiher impened a

1415c/0057c
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IV W-3000 DE5 int

CopyENTS l
A$st (W) STP (OUT51IE SOUa0ARY)

tot Aeolicable t

d r ep es signed and
*

supplied by WPSI according to W
ims Amaug addeng myyme shes ymmmme ter C d'

' " ' " " ' ' ' ' ' ' ' ' ' " ' ' ' ' ' - Supports are designed for theO "'w'""' '"'m's'tner em muymmme'had and tumme- fallowing friction Coefficient 5.te e m
at summemame d shamr eyyen et smyymna; eme demon-
amm shes ymmener far ihr emped ammummes of ihr 1 Steel on steel = .3,
smyymmmed e 2. Steel on L. Plate = 0.2

sep 3adse nyysse fordammisat**shmE he
stupad as ammmmmmense se Emsa commme by
h an ademme ao theimmes umpumme by W
The ehmmmmmmes of she sayymet shm3 ymmmmer for k

emameofihregymned PW =='a nanamammen mas mindesmyyme shesnemanas am
he ammber for she ammmmensmus af ihr summi as ihr
y esofshtug m

l !

I

I

|

|

|

{
I 1415c/0057c
|
|

|
'
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I

IT WF-3000 DESIGs,
,

l

AM (W STP (CcT51DE 80LW) COMnTS |

( SSJt37 Suur h and h tegamme Floer induced steady state vibrations are strets W requf wts. |
not considered during the designs however

'

g % ,,g % g ,,g vibration dampeners will be used as needed8 ash kesmensd=6mmmmm and g hder W during startup.!

,,,,, % y w y g,
ylmyne um ihr dumps er added m a summit datmusen-

O.~ ase madur sempe, er numet am condamma
("E-3tJAL the esect of g tummes emE be undudud
un ihr nouns analyes ofihr cougammma for aB af erg
8F8"8'd h

i

O
!

e

|

| e

|

O

I O
l

*
|
i ;,

,
,

f

e

.

6

1415c/0057c
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IV W-3000 DESIGas

C088ENTS |
M (W) STP (OUTSIDE BOUNDARY)

Ccumplies with NF inside boundary. |Not Applicable

NJ83 Samunmut Amushummmesg
Saraconsel W (NF-1221)ammy be of meher

" * '

O
N-3tRIlmagud Asumihummuns
fmf teenyet * sectode ensa,shamAImp.

@ cytumancan W nay, and shots shot ase
Entncased se the h e as seenpal part of the

^ Imanyal askh shmE he used um
I w muk Nor traces when samtmassel

_ _ _ ,

sumerama um a made h as sospesed as he
~ re sham he p.en a she

@ Insahend smesmes seenced seem ihr _
^ by

,

8==F*I h
she n==y=1ime panam and assir che.==d =

, part of an ammewMy for she smyyart er ymengof a
.

_ many be matemd dearty se she emaspo-
sent ysomedad the numernals are P for

p meteng, and she dumps as aQ for the asayume-
emme andEnd.

P NJER2Membuswal Ammatummmes
emp r .? h m clammya-

sw cremen,* saraya and ciroumus.
e sep when clasmys ame used se sayymrt werescal

papag hors is as W that sheer bags he
wetend to the pyr ao psegema shyysyt.

( #r) to ademme no the yeessemos of $6 shmee.
cammys as smyyent eeracal ym home shes he
draped to suppset the asemilmed es meher arum am she
e=ama ihe imod shshs hasamme of paye er hangstr
sammemmeser M

e

e

r

1415c/0057c
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IV ar-3000 DESIGN
!
i

STP (0U151DE BOUNDARY) N NTS |l

|

m g;gymnas pageg;m aggas STP support design is by analysis only. Emperimental Meets NF requirements |
stresses and load rating are not used in support design

f, M -3838 8"*' except in selecting concrete expansion anchors and
Damiya miss generacy apphenhee to P anchor bolts.i

myymes ase ymmded m the 5eamag par #I

O
watn medy rummmes

MJt3La TyymmetFoammene,p
gas The dumps ,- " : nesch smay be mmod is e

W en the tyys of m 'supymet he'5
demynod and she cimas of commemctse mee4=ed| c
Throe dsage ,- " _ _ ase . " maesty:'

.

i (f) demgnbyannayes
| r pop - sheer names theory

### mom enusmuussihmery

; CJ , 'souns analyes(Ayymmen 10

! c 07 Imedsemns

669 TaberNF-3132.hlbeesthetypesof&
sums anyysses and shoes the dunga poemedsm ehuch| r
may he md a % e.m ser each cima d
m See ateo TaMr NF412 4akt for she de.
ses see,s mueremey se amameMe seseus m se he' ,

emptsynd a demymag each syye af ugpart W
mgen se clues edcommencess ==olues

scs Undmusesserthe_ , 'seems analyus

psommense er the imod samag ymmeeduse im Mike
-

s.,memames d er s an==s ^ . ./ ayysy.

|

|

|
*

1415c/0057c
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IV nF-3000 DESIGE

CoppENTS l
ASE (W) STP (OUTSIDE BOUNDARY)

Meets NF Requirements, in that pipe
Not Appilcable4 support structure outside the W

36,3tER.3 Fter emd BmE Yppe ' _ - - ^
boundary is designed as linear type

_ supports.p
emptemmeur

#mp h ammtyms tuned en summmmuum staar

g same emary in mamundamer est en sedem ofIt-323
shmE be amme um te dumyn of ytmer and emE syys
.myymmmeramm i - w

Q pt h ammtyne tuned en sammmmmme samums
emury smE he ammd ma te % of pher and 6d
type empymem of Chas 2. DeC, and 3

O

9

9

' e

|

|
' s

1-
.

l
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IT 8F-3000 DESIGI

M (W) STP (OUT51 K tosanaey) ComENTS

All pipe supports are designed as Meets W requirements.

|
IE3EE.384mmm7ppe W h linear supports unless otherwise

; ese instructed.
w theme ammBp s hamme en - amme

Ihmusy an amammemmer M sbr ades of NF-3DO and See Sheets 1 of 17 through 17 of 17 for allowable
Asymmem XVEM shmE he ammd Sur er g g stress compartson.

|
huser ejyr ugymme d Omum t. I 1 and tsC

Fat 19ue analysis of pipe supports is not cons 14ered on
' ges I.amme amatyus in h d te & SIP h to small number of f aligue Cycles.

aume af Ayymmem XM may be mand um ihr
W of numer syyr y of Omms 3.11 and Meets RF requireeents for all loading conditions.
actsemassecama

kJ thgb ode imager ammtmas in ammmadamer out
- _ .f xvam shna hr amed in er dumyn

;

|
ef hasar styr mappens of Omm t.11 and DOC
,

emmunricana

!

I
i

MI5c/0057c
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IV NF-3000 DESIGI

apt (tr} STP (OUTSIDE BOUIIDARY) COMNTS |
.

Isot Apolicable Component standard supports are
designed and supplied by NPSI in

M'383L4 Caugu'"8 " W accordance with NF Code.O ds Ptummens. Campammes Sammamed W h
m,md by amaya. esa te demomed as men, er
magummmmmes et W-31322 er M-31311 asammeng

O = **== *s7 = r'=== =d ** w = w w
C8"Puerus Sayymret

O

O
M,EIRS m Tspas d Wins Juamme en

came-ame summend susuem,
h ymmmmMr suyos d emedadjamas for ey

amas sammend myymous emE be as saymemand am NF-
S 3Mt and M-3MI

W,35eLa mammmaar Snum h Sems Emms
O imr emeds is e samedmed supywes sAma mas

exceed er ammaMr benes saymissed in WD99 I
es M-37ellR.

O

9

'

.

W

1-

.

0
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|
It w.3000 DEsiEm-

C(peen 15 |
19sE (w) STP (Diff51DE 300moaav)

Complies with W Pipe supports are spaced by the
stress analysis aroup and computer
analysis is used to ensure that pipe

38JEB % Bubum Air N W stresses are within the allowables ofg
w , -

~ ~ m. gem.mm. e ,,me.mmm., .
g hemmaman, ymmann M tur symmed as ymmmmma ammmm.

=== emme sommes semains tem og med tem.sg a
er pgmug aush symmmi emendisseum ymme mesa

e me=y==mmma men as ymmyn and ums m. mm,mer
W immeL 1he m a mmed ammm mme symms
8's ipmug et unghs sgymns Sur sammed umps

o and humuur pipe apr ymme a Taber NF-3tB 8-1.

e

+

I415cfD057c
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IT E-3000 DESIGE

A9E (W) STP OtiTSIK BOUuBARY
copeENTS |

Reference JQ1000g

e 4 m e m e shas he m M puman For all pipe support designs, right hand threaded STP uses locking"
* '''88'" * APW 98 I emmuur h ausg commecticas escluding concrete ancher bolts, shalt devfces for righthand.

2k be provided with locking devices encept when high- threads only,
# 7mmhambtus and a4mmung amas semA home er strength bolts are used.

O M M d namedan w temmessang w
8"' % shutEms w ammyg , All Dotted connections, encept concrete anchor bolts.

W # 888"' amd agummesma h g shall be provided with locking devices except edien
U N M m medrammesug h high-strength bolts (seth as A325 or M90) are used.#

High-strength bolts shall be installed in accordance
with W -4724.

,

e

l

|
|

1415c/0057c
.
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IV nF-3000 DESTEm

ASK (RF) STP (OtITSIDE Boun0ARY) CosgEuTS |

Beference RQ1001 (Cocirbook)

36 3 0 1e E mmuus h r Meets IF Requirements.
Sanhed Sayyme (NF-I2Mt song essesse'en ihr
W emmmemammans of NF-3tR gement dumyn
sehe of NF4tR and er enAmung metemmetg ' esAKasuge WAes LEfeGTH FOft SEsmecc CATEGOftY I PM

TaeLE nFJe3sM -w spacens. rf een eastosses aus e tewaysees
ISMGESTESFWE$ N N ACS teeAs* SlJa.71A.NS, Des: me EL) PsS: Site

* Se=t Sm.: 33A eEs ass sEs acssuussene genemum m et
8aunus mt Sm.: as EL) sees: eAesa SL sen.: #5

8t' h h est er poe at sen.: see ecs
** ""'"3''*' 8'38"" sea. emm. sir.: sts castsu.: sesa,

" #8 I'8 M IIIE* 3
a v e Tusteeg necesses poes: .ase 4s* as as

ECune: as etss :: as
e ne at

a av en sta se Is LS 5.s u
* * N u U U U

,
as rr ss til ass 7.7 as 53 EJ

,"" " an es E2 1A
,

6.2 E7

es to u E4 SJ
aerei ft.tas see as u es ssmW - sumsme ase mm. sue amone e.

m u-eas emene .e esame ans asser see as es as as as g3

_ _- _ _ _ _ _ _ se rte r.
^

Enem aus asser an === - ' . mare ense se 13 Es 3.3 14

--[ 7 ''*"" " """ ** IB 1m to et u El**
._

onve on me a esame.. enemme ese ame , att ee aa.s as as es
immemmines assesease amameau.amme.mn m.ar
garagumahut euspe ef usmus gege fer samenL gs w er semunge E III III Is II

M7M*"' " "'' ''" * **' * 3 " ''*""" sat see 32e las s2 e3

2 4e til II.2 Its s.1

es 115 IIA
- 113 14

IB nos tas sis ses as
seuse resemeaty.sps s e is 12

asasast STaeE pas 5817 3B38 3s18 2tte
masser ese eveem pas saes lese ease esis
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It w-3000 DESIGN

e

AM (*) STP (OUTSIDE 800se0ARY) .
C0peENTS |

O 4 t Applicable All component standard supports are
d'"'''d ""d 5"'Dii*d 67 'est inte,3042 Emmes accordance with W Code.

'*' C" 5''''"d 8 ""'' **"" ** *O Me d carryiss as cenaereme'y acess immes haamd in
NF-3Ill and saymensed se the Dnuyn T- A '-
'''""''''''d**d'''"'**r'''**'**''-O gesed ugyssues eSot and to paramt the desessed
congemess emmemens.

867 I '"E 89P8's shmE he capmMe densremg aPQ =prere=s aceegale seimed asdiesensa.ebys

, ' ' = ca W yBus the Q etmE
nameer para. ==ch = % and di,mm nz neo serParted by a synag as he poses of anschement no a
Pressure seenmanag - ; er se an enespel

,

*O (f) The drugs sha5 he such as to prewest
-land en the ewemeosmytene setense of she -

-

,

'"Pnagfedereer ',
O A N synags are en be h imi spaces

=tisse hg> ambures erseyeratures ecour, she synag
"'""'''*""**'''*'''':S**F''s-"'"O _- ; en he
esa be - ," ', changed at the - ,

,v

'c' ' ' " * * * * * * * * - -dM
O .h e a.d m 'd m" w""

O is) The fosowng -- - * leads shmE be'

co n desid.
(a6 wumuscsmermal

O .* s==m c " - .'
-

(c) bydramhc - leads sendung frem,
but met hained en, mener hemmer, samaan hammmer.

O m w ,==, * ads-=. many =*em. =d
smeny suhd =semes

m rh ==t e,.m = d stramat meese m-,

| A _ - ise =ah. a .e ees.c.ef- O
thermal yewith of she . , -_ yupung synere, er

smycess athe anchesage to the dayee eheve e--
r

O ., acamin a. si.es. is= - .

O

O
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IV NF-3000 DESIGN .

ASE (NF) STP CUTSIDE BOUNONtY CO M NTS |

Not Applicab'e Constant springs are not currently'
Iused on STP but will comely with this

"#C" N portion of leF if used.
O imame , iien. n mores == , he e =,, i

I comemmenes as shone W m a h
m.my =w e ace e.=es==e me ====es|

|O .meew .wcs.=har e e=-w -nm.
camase soleraer " wasusbaeyofshesuoport-

m _

seg Easte.They shaE have a smean wannh6sy terwee-

'O ===t i=ct *=e sac ===..I == === e e== a ie====>-1

| ene se men.et raser. De===am is ihr imme of heramme

| snc ama %intesence recier.preent.-
!O ===== ef 4=w==== is by i==d ena ==ch=e ==d in

calculosed as fase=s.
|

an - ======= semens ===ing d=== -

O m.=mm. e., =, =el - (======= '==*=s
====g 4 + ====== ned=g ===ss up)

|O

e
l
e

O

O

O

e

0

0

0
i

l

!
|
!
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IV NF-3000 DESIGN

|ASME (Nr) STP (OUTSIDE BOUNDARY) COMENTS

Not Appifcable Meets NF requirements,
inside boundary.

.
o

NF-3134.4 Varishte Segpart Spring Haagers. Vari- NF-31344 Saathan
able support spnns hangers may be used to support (a) Snubbers may be incorporated in the system
c mponents at those locations sulsect to vertical design to accommodate Design Mechancal Imd orO movernent due to temperature differences where a conditions of a vibratory or dynamic nature. Snub-
variatuhty of the supporting force up to a factor of bers snay be attached to a component to protect at
0.25. as calculated by the following equation, can be against dynamic type loading. Snubbers shall allow7
tolerated; essentially free movementof thewmp ;towhich

they are attached during nondynanuc application of
variabihty factor - (travel x spring rate)/ load load such as that imposed by espansion and contrac-,

tson.
(a) The variabihty of the supporting force result- (6) Snubbers shall be casefully applied to ensure

ing froni movemnt of the component shall be that they willperform theirintended function without
considmd in the loadings used in the stms: analysis placing unacceptable loads on the piping system or
of the ceponent. other components

(6) Variable support spring supports shall be (c) The Design Speci6 cations shall contain, but
provided with means to hmit misalignment, buckhng- not be hauted to,the following:
and eccentric loadmg ard to prevent overstressing of (1) the design loadmp for loading conditions
the spnng. and transients, and combeations of loadmgs for

(c) It is recommended that all hangers employing which the snubber is designed to accommodate
spnngs be provided with means to indicate at all (1) required force, time, and displacement
times the compression of the spring with respect to relationship *the approsmate hot and cold positions of the (3) the environmental conditions that the snub-
""P""*"8- ber will be esposed to, such as:

(a) temperature
NF 3134.5 Haager Reh, Design loads for threaded (6) irradiation

hanger rods shall be based on the root area of the (c) curmaveatesphen
threads. In no case shall hanger rods less than % in. (4) nioisture
(10 mm) diameter be used for supporting pipe 2 in. (e) airborneparticles

(51 mm) and smaller, or less than % in. (13 mm) (4) consideration of material charactenstics
diameter rod for supporting pipe 2% in. (64 mm) and such as:

larger. Pipe, structural shapes, or bars may be used (a) cmpatibdity
instead of hanger rods. Hanger rods, structural (6) stability

shapes, etc., shall be designed to permit the fres (c) Areresistance
movement of piping as indicated in the thermal stress (d) wear
analysis. The possibihty of moment loading of hanger (e) agmg

rods or shapes as a result of pipe motion shall be (5) testsamrequualgm,to instaBate
considered and avoided unless the support is spe- (d) Design of functional nienbers such as
cincally desagned for such loadwig. intercommectsome, tubing and Attag reservoirs, and

1415c/0057c
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IV NF-3000 DESIGN

e

ASPE (NF) STP (OUTSIDE BOUNDARY) COP 9ENTS

O
NF 3200 DESIGN OF CLASS 1 Complies with AISC for design, normal and teset

COMPONFNT SUPPORTS condition. STP has used 1.33 times A!SC stress limits.*

O but not more than 2/3 critical buckling, for the
NF-3210 GENERAL REQUIN emergency and faulted conditions.

O ' '" "" ' ' ' ' " '
The requirements for acceptabihty of Clam I

component support design are given in (a) through (e)

O belo .
fe) "Ihe design shall be such that the stress

,

intensity values or the stress values (winchever is

O appi, caw) win not exceed the umia given in ibis.

Subarticle. Table NF.3132(b).I indscates the rules
and hmits to be used for the various classes and types

O a desip procedures. The appi.cabic table or anown.
ble stress values for a given material to be used with a
specinc design pocedure are given in Table NF-

O 2:2:<abi.
(6) The design pocedure shall be one of those

given in Table NF-3132.i(b>I as beisqs apphcable to
O cam i ca poneni supports.

(c) The design details shallconform to the rules of
this Subarticle or to those referred to herein.

j O g) ror conagurations where co npressive stresse.
occur, in addition to the requirements of(ak(b), and
(c) above, the entical bucitling stress shall be takenO i,,to account.

(c) Protection against nonductile fracture shall be
povided. An acceptable pocedure for nonductdeO radure nevention is siven in Arreadix 0-

O*

O
i

O
4

i O
.

'
O

|

!

; 1415c/0057c
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IV NF-3000 DESIGN

ASE (NF) STP (OUTSIDE BOUNDARY) C0f9ENTS

NF 32t2 Beds for Dep Seemos in Complies with NF Plate and shell type suprorts are not
used at STP outside the boundary.

Design by Ammfysis

F (a) The theory of failure used in the rules of this
Sutnection for combining stresses for the design of
Cass I plate and shell type supports including such

O component standard type supports that fallinto that
category is the maximum shear stress theory. The
maumum shear stress at a point is equal to one. half

# the diference between the algebraically largest and
the algebraically smallest of the three principal
stresses at the pmnt.

P (61 The theory of failure used in the rules of NF-
3230 and Appendix XVII for the design of Oass I
hnear supports is the maximum stress theory. In the

P maximum stress theory, the controlhng stress is the
maximum principle stress.

9 NF-3213 Tseums Itelsens to Dealge by Analyds

(s) Terms used in the Design of Plate and Shell
F Type Supports by Stress Analysis are defined in NF-

3213.1 through NF-3213.13 below.
(6) Terms used in the design of linear types of

I supports by stress analysis are denned in Appendam
XVil.

NF 3213.1 Seems Intendsy.s Stress intensity is ther
equivalent intensity of combined stress or,in short,
the stress intensity is deAned as twice the maximum
sheer stress. In other words, the strem istensity is thei

d:Kerence between the algebraicahy largest precipal
stress and the algebraically smallest principal stress at
a given point. Tensile stresses are considered positive
and compressive stresses are conadered negative.

NF-3213.2 Gross Sernesural W. Gross
Structural Discontinuity is a geometnc or material
discontinuity which afects the stress or strain distri-
bution through the entire thickness of the member.
Grona discontinuity type stresses are those portions of
the actual stress distnbutions that produce net
bending and membrane force tesultants when inte-
grated through the thickness. Examples of groes

,

structural discontinuities arejunctions between parts
of diferent diameters or thicknesses and flange to-

,

shelljunction.

i

1415c/0057c
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iV NF-3000 DEStGN
-

|ASME (NF) STP (OUTSIDE BOUNDARY) COP 9ENTS

I NF-3213J Narussi Seem. Normal Strees is the Same for STP
component of stress normal to the plane of reference.
This is also referred to as direct stress. Usually the

O disinbution or normai siress is not unirorm through
the thickness of a part, so this stress is considered to
be made up in turn of twocomponents,one of which

O is unirormly disinduced and equal to the average
value of stress across the thickness under considera-
tion, and the other of which varies from this average

O value with the location across the thickness.

NF-3213A Sheer Seems. Shear stress is the compo-

O neni or siress tangest to the plane or reference.

NF-3283.5 Membrame Seens. Membrane stress is

Q the component of normal stress which is uniformly
distributed and equal to the average of stress across
the thickness of the section under consideration.

O NF-3213.6 Beseng Seems. Bending stress is the
vanable component of normal stress described in
NF-3213.3. The variat:on may or may not be linearO across the thickness.

NF-3213.7 PHunry Seess. Primary stress is any
O no,mai strem or a shear strem deveioped by an

imposed loadmg which is necessary to satisfy the laws
of equihbnum of esternal and internal forces and

: O omenis. Twe basic characierisiac of a pnmary si,e.s
is that it is not self-limitiag. Pnmary stresses which

.

conssderably esceed the yield strength will result in1

O raiiure or. .:ienst,in gross distortion. A thermai stress
is not classified as a primary stress. A general primary
membrane stress is one which is so distributed in the

O structure that no redistribution of load occurs as a
result of yielding. An esam[Je of pnmary stress is
general e,embrane stressin a circular cyhndrical shell

O due to distnbuted hve loads.
.

O

O,

O
1

.

)i

1415c/0057c
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IV NF-3000 DESIGN

|
ASME (Nf) STP (OUTSIDE BOUNDARY) COP 9ENTS

NF-3213.3 Secondary Seress. Secondary stress is an
wormal stress or a shear stress developed by the

O constrains of adjacent material or by self-constraint
of the structure. The basic charactenstic of a second-
ary stress is that it is scif-hmiting. Local yielding and

O nunor distortions can satisfy the conditions which1

cause the stress to occur and failure from one
application of the stress is not to be expected. An

O e=*mrie of Secondary 5tre55 is headias 5tre55 at a
gross structural discontinuity. 5ame as STP

O NF-3213., Tesel Si ess. Total stress is the sum of
' the pnmary and secondary stress contributions.

Recognition of each of the individual contributions is
O essential so establishment of appropnate stress limita-

tions.
,

O NF 3213.10 Free End F , Free endi

displacement consists of the relative motions that
would occur between an attachment and connected

O structure or equipment if the two members were
separated. Examples of such motions are those that,

! would occur because of relative thermal expansion of
F piping, equipment, and equipment supports, or

because of rotations imposed upon the equipment by
sources other than the piping.;

NF-3213.Il Expammemn Seregnes. Expansion stresses
are those stresses resultmg from restraint of free end

|Not used at STP.'

f displacement of the piping system.

NF-3213.12 IJumit Aamlyds r-mmyne I.med, ne Not appilcable'

1 P methods of hnut analysis are used to compute the
maximum load or combination of loads a structure
made ofideally plastic (nonstrain-hardening) materi-

I al can carry. The deformations of an ideally plastic
structure increase without bound at this load which is
termed the rollapse load. Among the methods used in

# linut analysis is a technique which assumes clastic,i

perfectly plastic, insterial behavior and a constant
level of moment or force in those redundant structural

# clements in which membrane yield, plastic, hinge ori

entical buckhng load has been reached. Any increase
in load must be accompanied by a stable primary

I structure until a failure mechanism denned by the
lower bound theorem of hmit analysis is reached in
the pomary structure.

'

1415c/0057c
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IV NF-3000 DESIGN

|ASME (NF) STP (0UTSIDE B0UNDARY) COP 9ENTS

r

NF-3283.13 CsRapse IAnd-lmsse Baumd. If, for a NF,3214 Sciens Aemlysis Not appliceble Not used at STP

O siven load, any system of stresses can be round which A hiw m wA d an * ww
everywhere satis 6es equihbrium, and nowhere ex- ts M be prW in sht detail m
ceeds the material yield strength, the load is at or show that each of the stresslimitations of NF-3220 is

Q below the collatue load, His as the lower bound satisned when the component support is subjected to
theorem of limit analysis which pernuts calculations the loadings of NF-3110.
of a lower bound to the collapse load.

i O NF-3215 Deelvselse of Sereas m
One requirement f r the acceptability of a design

- O " ' '" *
1 NF-3220 DESIGN OF PLATE AND SHE!1 not esceed specined allowable limits. Dese linuts

TYPE SUPPORTS BY ANALYSIS d Net depending on the stress category (primary,
' O secondary, etc.) from which the stress intensity isNOTE: NF1220 prmles stress hauts fw elements d Class I

supports mher in.a telu and weeds, huum ror whrh m pun in derived. His paragraph describes the procedure for
'

the calculation of the stress intensities which areNF.3230 and NF.3290. For greeral . m as to sereus

| " " * " " , ' ' , ] gN7 d **"" """**' **d subject to the specined limits. De steps in the
procedure are stipulated in (a) through (e) below.,

(a) At the point on the component whichis being
g investigated, choose an orthogonal set of coordinates

**' ** ""E*" * " " '"* * *

NF 3231.2 IJuds Aamlysis. As an ] "' ' *'

designate them by the subsenpts r, f, and r. He stress
O hecar clastic analysis method limit a 1 e ing the components in these directions are then designated e,

design requirements of XVII-do00 maI e * ai, and a,for direct stresses and r., e., and r,, for sheerb

stresses.
; p (6) Calculate the stress components for each type

of loading to which the part will be subjected and4

assign each set of stress values to one or a group of
p the followingcategories:8

(f) general primary membrane stress. P. (NF-
3213.5 and NF-3213.7)p (2) pnmary bending stress, P. (NF-3213.6 and
NF-3213.7)

(J) expansion stress.P,(NF-3213.II)
r (4) secondary stress,Q (NF-3213.8)

(c) For each category, calculate the algebraic sum
of the e,*s which result from the diferent types of
loedmgs and similariy for the other Ave stresss

components. Certain combmations of the categones
must also be considered.

(d) Translate the stress components for the t, &e

and r directions into pnncipal stresses,ei,es,and e .s

(c) Calculate the stress diferences Sis Sss and
( Ssi romtherelationsf

Sis-en-os
Sn = es - as
83 e3 - en"

*

85ss Taham NF.3201 and New I ei FitNF.3228 3.
14iSc/0057c'
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IV NF-3000 DE5IGN

A5ff (NF) STP (OUTSIDE BOUNDARY) COMENTS |,

| 8
NF-323s DESIGN OF UNEAR TYPE See " Loading Combination Allowables" pages 1SUPPORT 5 BY ANALYSISO,

NF-3231 Screen In through 17.

Q NF-3231.1 Dassle Aantyds

. , ,.; | tal Design and Lael A andInes B Unuts. Design

|| and I.evel A and Level B Limits are identicaland are
,; O pven in Appendis XVII. The allowable stress for the
44 comtuned mechanical loads and efects which result

| from constraint of free-end displacements (NF-

1|}Q 3283.IOk but not thermal or peak stresses shall be
hmited to three times the stress hmit.s of XVII-2000.

| (6) Level C Unu s. The stress values for Level Ce

; Q Unuts may be increased by one-third over the values

,

pven in XVII-2000. Constrained freed displace-
snent and ddrerential support motion efects need noti

j Q be considered.
(c) feel D Unsirs. If the Design Specincations

.

specify any Service Loadmgs for which level D4

Q Limits are designated the rules contained in F-1370
of Appendit F may be used in evaluating them
independently of all other Design and Service

O Loadings. Constrained free end d#acernent and)

,' ddierential suppo a motion effects and bearing type
*

stresses need no be considered.

O4

1

i O

i O

O
(

O
8

O

! O

1415c/0057c
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IV NF-3000 DESIGN

e

ASME (NF) STP (OUTSIDE BOUNDARY) C099ENTS

' # Not Applicable Supports are
designed in
accordance with

O linear support

NF-3290 EXPERIMENTAL STRESS NF 3390 DESIGN BY EXPERIENTAL ana1ysis outside
! ANALYSIS SIRESS ANALYSIS the boundary.

O'

co,,,mi supera d an types inay be desiss'd taal A usin Coinp.ent suppora may be des gna by esperi-
by espenmental stress analysis in accordance with # mental stress analysis in accwdance with Appendia
Appendis 11. lond rating =TL x 1.0 , (I)S 11.

Laval B Units
.

'""d 'aii.g = TL x i .0 {! O "''"'' ""*''"'''"*""*""' (2)
NF.3361 Poecedime far taiad Radig

"|,O The procedure for load rating shan consist of NF 33d8 DESIGN BY EDAD RATING
i,,posi,,, , ,omi io,o o,, o,e o, mo,e dupi,c t. rwi kind miias - TL x I.2 's- (3)

Component suppwts may be designed by load"
size samples of a component support equal toor less

O thaa the I ad under *hich the ' "Ponent suppwt NJ362312mer W % W load utings "Y" C' *. * Y'*'"" N
3260.fa:Is to perform its required function. A single test for hacer type supports for the Senice I a=Ags shall

sample is pernutted but. in that case,theload ratings be decennimod by the fonowing equations:
. shan be derated by 10% Otherwise, tests shall be run! O ts.d A umiao,, , st,t,,t,cany sig,urica.ii iiumber orsaisipies.

load rating - TL X 1.0,.,, (4)' g
O NF.3362 tand Radmes im Reinshe sa Service imel B Limits

'

'

load rating = TL x 1.0 (5)
"'''''"'"8'''''''''''"'''"8''''"'''O Level A. Level 8 or imel C Limits have been imelC umits,

i designated shaR be deternuned by means of the Fa
equatsons in the followmg subparagraphs. For tecl load rating = TL X 133 y n (6)I

O'
o umits. nee appendes F.

M.3362A Osmymment SW Supposes ne
NF.3362.1 Nesmemelsewe. The symbols used in this lead ratings for component standard supports for the

O parasrat aredenaedasroiiows: service i a., shan be deiernuned by the ronoh.

i T.L -support test load equal to or less than the ingequatmas:

O I ed under which the component suppwt imel A Linnits
fads to perform its speci6ed support function '"

F,.= allowable value for the type of stress in load ra'"E - T L.X l.0 (7)
S.

XVll-ll00 of APPendisXVil g,,, g g,;,,O S= allowable stress value at tk design tempera. 5 or Feni

ture tNF-3 t l2.Il from the apphcable table of load rating = TL X 1.0 @g.
APPendasI,

O S,-speci6ed nunimum tensde strength of the ylmee and sheE

matenal used in the support as given in the teelC umies
*PP ' caw taw d Appendia I #IO load rating - TL X l.2 (9s)g

NF-3362.2 Plmer and Shell Seyysees. The load y ,,,, p
3 ratmgs for plate and shell supports for the Service

IswelC UnitsLeadings shall be deternuned by the following
equations: load rating = TL X 1J3 p (9b)

141Sc/0057c
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IV K -3000 DESIGNg

AS (NF) STP (0UTSIDE BOUNDARY) COMMENTS |O

fO Nr-3280 oEsisN Or BOLTS con ,11es with E i

E -3281 Desi n for Normal and Upset9;O conditions

The number and cross sectional '

O area of bolts required for the
design conditions of Mr-3112
shall be determined in accor-

O dance with the procedures of
Appendix IVII. The allowable
bolt design stress values shall *

,

O be the yleid strength values
of Table I-13.3 of Appendix I
nultiplied by the appitcable

O design f actors or Tabie
XVII-2461.1-1.

O
:
I O

O

O

O

O

O

O

O

.

1415c/0057c,
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IV NF-3000 DE$1GN

c>

ASME (NF) STP(OUTSIDEBOUNDARY) COP 9ENT S

O
4 NF.3290 DESIGN OF WWIDED JOINTS
i'

" " " $ $ F "
NF.3298 FM Types af Walded Jalana ha used outside the NF boundary.

O mwmw-W
'. O t J An =dded soia = P ate ad shdi wei

'I supports sheB be continuous and sher be one of the
types shown in Fig. NF.3291(ak t and desenbed in (I)

;i

: Q through(Bibelow:
(1) full penetration butt welded groove joint,

sketch (a)

!. Q (JJ double fillet welded ispjoint. sketch (b)
(J) full penetration groove welded see joint.i

skesch(c): i

Q (d) full penetration groove welded corner joint,
sketch (d)

(3) fulliniles welded teejoints, sketch (e)

O (6) anglejoints. sketch (f)
,

(7) fillet welded joint between a surface and a
closed tubular sectson or a closed section, sketches (g)

""d (*)O (8A fillet welded joint between the edge of a place
and the end surface of a closed subular section or a
'''''d'*'"''d'"''""''''*"i'*O When anglejoints are used for connecting a transition

j in diaineser to a cylinder, the angle. e, of Fsg NF.
''' ''''' '' '''''' ''5 ''''' "*' e=ceed )0 des-' O

4 (D) A tapered transasson having a length not less

Q than 3 tannes the offset between the adjacent surfacest
' of abutting sectsons, as shown in Fig. NF-3291(bkl.

shall be provided atjoints between secisons that differ

Q in thickness by snore than % of the thickness of the
thsener section or by nuove than % in, whichever as
less. The tranweian niay be fornied by any process

O '''' "d' Provide a inneforms taper. The weld may be
partly or entirely en the tapered sectaon or adjacent to
it. Ths paragraph also apphes when there is a

O ''d"'''*" '" ''''''''' ""''" * 'P encal shell orh

; cylindricsicourse or plate.
(c) When the mer of backing negs will resuh in

~~'''"''''**"d"'*"'''''''"''"'"''''"'O rossen, or erosion, the requiremient of NF4240 shan'
'

,

be smet

' O
i

!

1415c/0057c
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IV NF-3000 DESIGN

ASK (NF) STP (OUTSIDE BOUNDARY) COP 9ENTS

Same as NF

NF-3292 Feudmete T) pes at WsMed Jahes b
ummer Type Wetend Sayymets

ne types or =cided jomis used in"

g r,
bacar type supports shaB be as seepulseed in XVil-
2450.

NF-3292.1 AbouuMe Sisuus Im The allowable
stress hets for = elds in Encar type supports shaN be
as set forth in Table NF-3292.1-1.

I

TABLE NF-3292.1-1
ALLOWASLE STRESS UtBITS FOR

U8 SEAR COGAPoleENT SUPPORT WELDS--ALL CLASSES

asse ahtal
Seeves umsts T.5. namen,

. IGad of Stress W W
I

Teneden and compress &on paramel to ans of any Sane as for base metal I

campeste penetrateen gresse used

Tensten normal to eMettese teeest af compette Same as answaMr tename
i penetratten grosse need stress for base metal

Campresseen normal to eMecteur threat 5ame as asemaMe compressaue
; et cape er partaal ponyttataan grosse need stress for base snetal
|

$aser en effectase threat af compeete penetration $ame as anomaMe sheer stress
grosse need and partet penetrataan grosse used for base metali

I
'

Samar stress en eMettsue threat of fsNet used In 4S40
regardless of erectaan af apptcatson of emed;

j tenseen normaa to the ams en the effecthe 28 el 70
I teeest of a partaal penetratsen yeese weed

j and senar stress en eefectne area of a phse er 24 71 80
sees used. The ghen stresses shes ales appey.

j to swh edi made with the specwed encerede 27 en so
' en stese hauens a yeses stress greater than that
I

of tow matchsis base metaf The aSemaker 30 93 ISS
stress, regardless of eesttrade stessdstateen
treed, sheS seet esteed that ghen en the tame 33 191 130
for the useher anatchsis base snetal beang
hand 36 523 139.

!

i

'

1415c/0057c
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IV NF-3000 DESIGN

ASE (NF) STP (OUTSIDE BOUNDARY) COP 9ENT S

<

Not applicable Complies with NF inside boundary.

O

NF-3293 FM Tyyne of wsMed Jduam h
O c--r-= w Sw==

The pmusunbee types of welded josau ***d *

O cosmponent siandard supports and ra=-tsons shan
be as stspdated sa NF-3291(a) and NF-3292-

NF-3293.1 Dudys Seem hamany med AasmuMe
.

Q S s umas s , wended Juemas, ne haut of denen
stress intensity or of sikmable stress for welded joenes (

'

p for Pt ,s==dard supports shall not enaed the
appbcable design stress intensaty value or agowable
serves value for the base antal besagjammed Tesapera-
ture deserences between the cayacat and sesp
support and, where appiscable.e'i4asa or contrac-
tson of a cosaponent produced' y integralor extemal

p pressure, shall be considered

r

NF-3349 DENCN OF CDhWONDfT
# ST ANDARD SUPPORTS BY

ANALYSIS

The dangn of et ===Amed supports shall
,

be in accordance with NF-3320 or NF-3330.

9

o

*
.

.

(

l415c/0057c .
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IV NF-3000 DESIGN

C0ptENTS
A5ft (NF) STP (0UTSIDE BOUNDARY)

Compiles with AISC for design, normal and upset
NF.3350 DESIGN OF CIA!E 2 APS conditions. STP has used 1.33 times klSC stress

g g limits, but not more than 2/3 critical buckling.
for the emergency and faulted conditions.

NF@se GENERAL REQtMEIENFS

O weil e
The reauresnents for accepenbihty d Class 2 and

r .
" support design are given in (a)MC-

through 441 below.
(a) The deugn shat be such that the denyi

si==es wei not esca.d she numes yve. in mm.
f

Subarticle. Table NF-3132.l@FI indicates the ruins
to be used for the vanous classes and types ddampi

2 The apphcable table of amowabk senmense-- -g
for a yven amatenal to be used wish a specute dumpi
psocedure is supaissed in Table NF-2121(a>I.

(6) The demipi procedure sheB be one d bee
f sedesenced im Table NF-3132.I@FI appbcable to

Cimes 2 and MC ce supports.
(c) The denyi decads shot confonn Lo the rules ofe

teus Subarticle
(4) For coeAgurations where compreauve seresses *

occur, the potential for cntical buckhag shaN be
, W

P

M-3330 DESIGN OF IJNEAR TYPE
stJrpORTS BY ANALYSIS

,

The design rules and stress humits which must be
satsaned for the Design and Service loadings are as

yvenin NF-3230

.

I

1415c/00'27c
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IV NF.3000 DESIGN

ASE (NF) STP (OUTSIDE BOUNDARY) comoTS

Not applicable Plate and shell type supports
are not used outside the NFNM39 DESIGN OF PLATE AND N

1 r TYPE SUProstTS BY ANALYSas * *""''''
' ' ' ' * * * ' ~ ' * " " ' ' ' ' * " " ' ' ' * * " *

" *' ~" u6ed for the Fauhed 'bama= [NA-2142.3$M4H
O NF M21.5 Damien Cenestems.The stress' lisnessstated in the Design ha-- - if the requn.

are sanasted for the Design Condicons (NA 2142.1) smenes of Eq. (3) of NF 3321.1, and Eqs. (4) sad (3)
simied in the Design Srcer af the require- below, are met.,

r r meets of Eqo (I). (2), and(3)are met. er, s lessee of 1.55 or 0.45 (4)

e fIoS (I)
e + a s lesser of 2.21S or 8.U. (5)n

s

si + es S I.5 S (2)

e3 $ 03S (3) where
J. = specdied uninianum ukismose tensde streagit

l r # *

e, = membrane stress, which as the average suess Other serais are as denned in NF-3321.l.
gg , ,

asom me mammen =asinnen,

I It includes alw efects of disconnausues but
not local stress concentrsuons.

I
es = bending stress, wiuch as the becar varysag

porton of the stress across the solid section#
tsader considermaion. It escludes the effects
of discontanushes and concentrations.

es =masunum tensile stress at the contact| ' surface of a = eld producing a sensale load an
| a dwectron through the shackness of plate

and rolled shape elemments, as shown in F'5-
j NF-3321.l(cFI
| S = aNowable stress value fross the applicable

Table of Appendia I as referenced sa Table
'

NF-2821(eFI

NF-3321.2 SerWeeCemdeless
fa) Naranal Ceneness The strees heists are sat-

esAed foe the Normal Coadsteoas [NA-2142.2(bMI))
staaed in the Dreage Speci6 cations if the require-
meets of Eqt (I A (2k and (3) of NF-3328.1 are met.

(6) Upser Camersant The suess issues are sausend
for the Upset Condiuoes [NA-2142.2(bM2)] stated in

,' she Desagm M - 3321.1 are meet . - - -- of Eqs.ifthe ,

(lk(2A and(3)of NF- The stress hauts ese
!

ic) Enerrgeery Ch
satisfied foe the Emergency Coeditions INA-f

2142.2(bM3)] sensed in the Design SpecWaa- d ebe
i

'

of Eqt(l) and(2)of NF-3321.1 are not
.v_=by moore then 20% sad if the regiuresnemtescended
of Eq. (3)of NF-3321.1is meet.

-

3415c/0057c
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IV feF-3000 DESIGI

COMENTS
ASE (NF) STP (OUTSIDE BOUllDARY)

Not applicable Plate and shell type supports are not
NF-31st WHDED JOINF DESIGN used outside the NF boundary.

NF-3395 PeselmEde Types of Welded Joines
to Pimer and ShmII Type Suppens

O The 'yres of weidad r==ts shall be as sur=iaied =
NF-3290 for Class I component supports.esceps that
for groove welded T-joints, groove welded corner
joinas. and fillet welded T-joints, as shown in Fig. NF-<

3298takt, sketches (ck (dk and (ek respectively, the
welds may be insenesseemt inseemd of -

--

NF-3398.1 ANomutteSeussIJules
las Saresses a weids a place and shemiype supports

shall not escoed the aNewable sensile.compreenve or
sheer stress value, as apphcable. =* r hwen Table
NF-3292.* !. for the base metal being joineet Ty
erasure di:*erences between the y and its
support and. where appbcable, e=Pa- or con.
trocanoe of a vesselproduced by internalor enternal
pressesre shaN be W

(6) The - - ' teamte suess as the contact
surf ace of a meki transmesting a sensile load in the
through thickness dwection et pieces and elements of
rolled shapes shaN be hemised to0.55,as shown sa Fig
NF-3321.l(cFl.

i

,

!
!

1

1415c/0057c
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IV leF-3000 DE5irdi

'

ASE (for) STP OUTSIDE B00se0ARY COMENTS |
.

!

.

Same as NF
i

f NF 3392 Perusimme Tyyne of weld Jaimes in
i

th Type W
j
I ' ' ' ' ' ' ' ' ' ' " * ' ' ' * ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 'O Appendin XVII-2430.
;

l NF-3N2.3 AmmmableSeemsIJuulesg
fe) Seresses an weeds en linear type supports shmR

mot encoed the values set forth an Table NF-3292.l-l.
f6; The -- e sereas at the w

f
earface of a wohl treessnessag a seress sa the .elwaugh
thschness abrection of piness and elements of rolled
shapes shall be lumseed to 035, but not smore than %r of she mesmeness trasiar serength of the snarlas shown

om Fg XVII-22fl(ckt.

.!
1 r

!
1

*
1

$

!
*

'
.

.

I
*

<

!

i

!
!
;

f

;
i

I
i

I
i

i

.

i
|

I

f

!
'

I415c/0057cj
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IV y-3000 DESIGII' .

A51E (IIF) STP (hjiS!rlE SOUNDARY) CopeENTS

O
NF-3 des DESeGN OF CIAgg 3 Complies with AISC for design, normal and teset

O Conseeenwr sorroats conditions. STP Ifas used 1.33 times AISC stress
limits, but not more than 2/3 critical buckling,

N d"'en at Cams 3 y appera M be for the emergency and faulted conditions.
m accordsace wish the segmuummons of NF-3300

O e .e sie , r T.*
- - The ap-NF-3832Vort for Class 3 -

phcable emble of aBouable seresses for a gewee seemal

O i. == a -ah . i,.ae.c 4 ,p .e . = ,

sW nTable NF-2128 8.

O
.

O

O

O

O

O

O

'

O
.

O
.

O

O

O *

.

1415c/0057c
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V W-4000 FAMICATION AIS INSIALLATION Sheet IF&l cf 44F&l SIEETS

i
;

ll-AISk; III-STP PRACTICE OUTSIDE THE B01sIDARY IV-CsetENTSI-ASME Wj

,

FABRICATION & INSTALLATION
' -

NF 4111 Fabrication and Installation SECT.1.4 MATERIAL Mateirials the same as W see materials
Section W-2120 Fabrication and

a

Component supports shall be 1.4.1 Structural Steel installation addressed in following ;

f abricated and installed in accordance 1.4.1.1 Material conforming to paragraphs this Section
3
- with the requirements of this Article one of the following listing (latest-

and shall be manuf actund from date of issue) is approved for use
1 materials iAlch meet the requirements under this Specification:
i of W -2000. ,

!
.

Structural Steel, ASTM A36
I W-4120 CERTIFICATION OF MATERIALS Welded and Seamless Steel Pipe /
1 AND FABRICATION 8Y CGI- ASTM A53, Grade 5

PONENT SUPPORT MauFACTURER High-Strength Low-Alloy Structural
OR INSTALLER Steel, ASTM A242 . :

High-Strength Low-Alloy Hot-Rolled *
,

NF-4I?] Means of Certification Steel Sheet and Strip, ASTM A375 Material Certified as required :

J
High-Strength Structural Steel, see W -2130 |,

1 The Manuf acturer or Installer of ASTM A440 |

a component support shall certify High-Strength Low-Alloy Structural 6

that the materials used comply with Manganese Vanadium Steel,
j all the requirements of W-2000 and ASTM A441

that the fabrication or installation Cold-formed Welded ani Seaunessd

8

i complies with the requirements of Carbon Steel Struct6ral Tubing
W -2000 and that the fabrication or in Roads and Sha;es, ASTM A500 8' ,

installation complies with the re- Hot-Formed Welded and Seamless 3 i

quirements of E -4000. Carbon Steel Structural Tubing
ASTM A501 '

: W -4121.1 Certification of Certified mill test reports

! Treatments. Tests, and Examinations. or certified reports of tests made

| If the Manuf acturer or Installer per- by the fabricator or a testing lab. - !

: forms treatments, tests, repairs, or oratory in accordance with ASTM A6

) emaninations required by other and the governing specification
j Articles of this Section, he shall shall constitute sufficient evi- -

certify that he has fulfilled that dence of conformity with one ofi*

I requirement (IIA-3767.4(c)). Reports the above ASTM specifications, e

; of all required treatments and the Additionally, the fabricator
! results of all required tests, shall, if requested, provide an

i repairs and esaminations performed affidavit stating that the struc-

; shall be available to the Inspector. tural steel furnished meets the '

j requirements of the grade
; IIF-4121.2 Repetition of Tensile specified. No inprocess heat treatment. Materials utilized for pipe

3 lupact tests not obtained at STP. support construction outside
i or impact Tests. If during the f ab- *

j rication or installation of the 1.4.5 Filler Metal for Welding the NF boundary do not i

; componest support the material is require in process heat
i subjected to heat treatment that has Welding electrodes for manual treatment or impact testing.

*

| not been covered by treatment of the shielded metal-arc welding shall
i test coupons (E-2200) and that may conform to the specification for !-

| reduce either the tensile or igact Mild Steel Covered Arc-Welding elec-

|
tests shall be repeated by the menu- trodes, MS A5.5, latest edition.

!
. g243M/0304W
l
i
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V C7-4000 FAMICATION' AND INSTALLATION Sheet 2F&l af 44F&I SHEETS

4

I-ASME E II AISC , III-STP PRACTICE OUTSIDE TE BOUNDARY IV-CG00ENTS

FABRICATION & INSTALLATION ,

f acturer or Installer on test speci- Bare electrodes and granular flux
mens taken from test coupons which used in the s energed-arc process shall
have been taken and treated in accor- conform to F60 or F70 ads-flux classi-
dance with the requirements of fications of the Specification for Bare
W -2000. Mild Steel Electrodes and Fluxes for

Submerged Arc Welding, AWS AS.17
E-4122 Material Identification latest edition, or the provistor.s of See Practice noted in W 2150

Sect. 1.17.3.
Material for component supports

shall carry identification markings E605 or E70S electrodes used in
which will remain distinguishable the gas metal-arc process shall con-
until the component sipport is fa- form to the Specification for Mild
bricated or installed. If the ort- Steel Electrodes for Gas Metal-Arc
ginal identification markings are Welding, AWS AS.18, latest edition, or
cut off or the material is divided, the provisions of Sect.1.17.3; E60T
the marks shall be accurately or E70T electrodes used in the flux
transferred to the parts or a cored-arc process shall conform to the
coded marking shall be used to assure Specification for Mild Steel Electroc es
identification of each piece of for Flux-Cored-Arc Welding, AWS AS.20,
material during sesequent f abrica- latest edition, or the provisions of 8

tion or installation, unless other- Sect. 1.17.3.
wise provided by E-2150. *

,

Manuf acturer's certification shall :
W -4125 Testing of Welding Materials conformity with the specifications. Foe welding materials see F-2400

All welding materials shall meet SECT. 6 INSPECTION AND DELIVERY
the requirements of K -2400. .

, ,

Mill tests are performed to demon- ,,-

strate material conformance to contract
requirements. Unless special require-
ments. Unless special requirements are
included in the invitation to bid, mill

testing is Ilmited to those tests re- '

quired by the applicable ASTM meterial
specifications. Mill test reports are
furnished by the fabricator only if *

requested by the owner in either the
invitation to bid or otherwise made
in writing prior to the time the
fabricator places his material orders 4
with the mill.

e

*
4

9243W/0304W
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Sheet 3F&l6f44k1 SHEETS
V IF-4000 FA5tICATION AIS INSTALLAT104 -

l-ASME NF II-AISC Ill-STP PRACTICE OUTSIDE THE 8OUNDARY IV-CGW9ENTS

FABRIEATION & INSTALLATION
.

.

The fabricator customarily makes
no tests of steel meterial. The auner ,

must rely on mill tests required by
contract and on such additional tests
as he orders the f abricator to have ,

made at the owner's expense. If tests
other than mill tests are desired, the
owner 50 specifies in the invitation
to bid and should arrange for such
testing through the fabricator.

SECT. 5 STOCK MATERIALS

(a) Many f abricators maintain
stocks of steel products for use in
their f abricating operations. Such
materials as are taken from stock.by .

*

the f abricator for use for structu'ral
purposes must be of a quality at least
equal to that required by the specifi-
cations or the American Society for
Testing and Materials applicable to
the classifications covering the in-
tended use. Mill test reports are
accepted in the trade as sufficient
record of the quality materials
carried in stock by the fabricator.

'

The f abricator checks and retains
'the mill test reports covering the

materials he purchases for stock, but,
*

because it is obviously impracticable
to do so, he does not maintain records
such as would identify individual

,pieces of stock material against
individual mill test repcrts. Such
records are not required if the ,

f abricator purchases for stock under
established specification as to grade
and quality and the purchases can be
checked against mill test reports.

(b) It is common practice for
the fabricator to use steel materials
from his stock in his f abricating
operations d enever he desires to do ,

so. instead of ordering items from the
mill for the specific use. Stock
materials purthased under no .

particular specifications or under
specifications

9243W/0304W e
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less rigid than those mentioned above,
or stocit materials which have not been
subject to alli or other recognized
test reports, are not used without the
express approval of the ouner and then
only under rigid inspection, except.
that such material may be used for
small unimportant details dere the
quality of the material could not
af fect the strength of the structure.

1
q

NF-4130 EllMlhATION AND REPAIR Not addressed the Rules of the Material repared in accordance with
Material Specification would apply the material specification see

0F DEFECTS NF-2510 and comments

It-4131 Rules Governing Elimination
and Repair

Defects in materials which were
accepted on delivery or which are ,

discovered during the process of
8

fabrication or installation may
j be eliminated or repaired by
!

|
welding, provided the defects are
removed, repaired, and examined in-t

i
accordance with the requirements of
NF-2500 for the appilcable product
iore.
s t

Material repairs in accordance with
the material specification see
NF-2510.
-
NF-4200 FORMIE, FITTIE, AND

ALIGNING
t

*
NF-4210 CtITTIE, FolMIE, AND

BEh0thG
e

I If -4211 Cutting
/

; Materials may be cut to shape I.23.2 Oxygea Cutting All normal cutting processes are

used.
! and size by mechanical means, such as Oxygen cutting shall preferablymachining, shearing, chipping or
j grinding, or thermal cutting. be done by machine. Oxygen cut edges RefJ CSP-82 e

1
'

9243W/0304W
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Thermal cutting shall not be used on uhich will be sejected to sestantial
materials amen the specified impact stress or which are to have weld metal he lapact tested materials specified
properties, if required, would be deposited on thee shall be reasonably
reduced below specified miniese free from gouges; occasional notches
values by the cutting operation or gouges not more than 3/16-inch deep
unless the impact values can be will be permitted. Gouges greater
be restored by sesequent heat than 3/16-inch that remain from cutting .

treatment. Thermally cut edges that shall be removed by grinding. All te-
are to be welded shall be smooth entrant corners shall be shaped notch-

and shall be free of all loose scale free to a radius of at least 1/2-inch.j
i

*and slag accumulations.

| E-4213.1 Preheating Before Not Addressed Preheat as required by the applicable
Thermal Cutting. When thermal welding procedure are used

,

cutting is performed to prepare weldI Ref. C5P-82
j joints or edges, to remove attach-
|

ments on defective material, or for
l any other purpose, consideration ,

'
shall be given to preheating the ,

i

|
material using preheat schedules, *
such as suggested in Appendix D.

l K-4212 formite) and Bending Process Not Addressed Hot and cold forming performed by
IFS! in accordance with approved

j

i
Any process may be used to hot or The requirements for temperature processres: " Control of Forming 9.4.2"

cold form or bend materials, includ- control are addressed in welding
ing weld metal, provided the spect- and for straightening as sheen Site has the capability to perform J

fied impact properties of the mate- below: . hot or cold bending - Impact tested |
i* material is not involvedrials, when required, are not reduced

below the minimum specified values, 4.

or they are ef fectively restored by
heat treatment following the forming
with the meterial temperature higher ; ,

than 100F below the lower critical
temperature of the material-

% /

NPSI performs hot and cold forming SECT. 1,23 FAORICATION
on these components in accordance
wM approved procethares, " Control of 1.23.1 Straightening Material
Forming 9.4.2*
No impact tested material involved Rolled material, before being laid

off cr worked, must be straight within
the tolerances allowed by ASTM Spect-
fication A6. If stralgthening is
necessary, it may be done by mechanical g

e

9243W/0304W |
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means or by the application of a
limited amount of localized heat. The j

**temperature of heated areas, as |
measured by approved methods, shall
not exceed 1100*F for A514 steel nor
1200*F for other steels.

/
NF-4213 Qualification of forming Not Addressed Impact Testing not required. Material utilized for pipe

Processes and Acceptance support construction out-
Criteria for Formed Material side the W boundary do not

., require impact testing.

A procedure qualification test
shall be conducted using specimens
taken from materials of the same
material specification, grade or
class, heat treatment, and with ,

similar impact properties as
required for the material of the
camponent support involved. These
coupons shall be stejected to the
equivalent forming or bending process
and heat treatment as the material
of the component involved. Applica-
ble tests shall be conducted to
determine that the required impact
propertles of W-2300 are met af ter
straining.

E -4213.1 Esempt ions. Procedure Impact Testing not required. Materials utilized for
qualification tests are not required pipe support construction

for: c_stside the NF boundary do
r-t require impact testing.

(a) Not formed material, such as
forgings, in dich the hot forming is
completed by the hterial Manuf acturer
prior to removal of the impact test .

specimens;
'

(b) Not formed materials repre- ,
*

sented by test coupons required in I

either F-2211 or W-4121.2 which have
'been subjected to heat treatment

*representing the hot forming proce-
dure and the heat treatments to be
applied to the parts; *

'(c) hterials dich do not
require impact tests in accordance
with W-2300;

9243W/0304W
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.

*

(d) Materials dich have final
! strain af ter forming of less than

! 51; I
I (e) Material where the final
| strain is less than that of a
|

previously qualified proc.edure
h

|
for that material *

i (f) Material from d ich the
I impact testing required by E -2300 ,

is performed on each heat and tot
(as applicable) after forming.

NF-4213.2 Procedure Qualifica- not Addressed Since impact testing is not required,
prbcedure qualification is nottion Test. The procedure qualifica-

-Lion test shall be performed in the regulred,
,

*I *manner stipulated in (a) through (f) ,

below.

(a) The tests shall be performed ,

on three dif ferent heats of material
both before and af ter straining to
establish the ef fects of the forming ,

and subsequent heat treatment
operations. '

(b) Specimens shall be taken in
'accordance with the requirements of

N-2000 and shalI be taken from the
tension side of the strained material.

(c) The percent strain shall be 7

established by the following formulas:

For cylinders: ,

" (1- f) *1 Strain =

b
.

For spherical or dished surf aces:

65t gy,Rg}1 Strain =

( b .

t

*
9243n/03041d
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For pipe:

1 Strain = r
T

|

I mere
!
l t = naninal thickness
f Rg = final radius to centerline

of shell
R = original radius (equal too *

infinity for a flat part)
R = nominal bending radius to

the centerline of the pipe

r = nominal radius of the pipe.

'

( (d) The procedure qualification
shall simulate the manHase percent

| surf ace strain, employing a bending
process similar to that used in the!

' f abrication of the material or by
direct tension on the specimen.

|
(e) Sufficient 06arpy V-notch

specimens shall be taken f rom each
of three heats of material to
establish a transition curve showing

| in both the upper and looser shelves.
On each of these three heats. tests
consisting of three impact specimens
shall be conducted at a minimum of
five dif ferent temperatures distri-

buted 1hroesghout the transition ,

region. The upper md lower shelves
may be established by the use of
individual test specimens.

(f) From the impact test
transition curves from each of ,g
three heats, both before and af ter ,

i straining determine either:
(1) The enstmum change in

temperature considering vartous ,.

lateral ensansion levels, or

(2) The anzinse loss of
lateral espansion.

.

1
e

I
1
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W-4213.3 Acceptance Criteria hot Addressed Impact testing is not required.
for Formed Material. 10 be accep-
table, the formed material used in
the component shall have Wact
properties before forming suf ficient
to compensate for the maniese loss
of the impact properties due to
qualafled forming procedure used.

E-4233.4 Requalification. A
new procedure qualification test is
required uhen any of the following
conditions occur:

(a) The actual postweld heat
treatment cycle is greater than
previously qualified considering
IIF-2211. (If the material is not *

postweld heat treated, the proce-
dure must be qualifled without post-
weld heat treatment);

|

(b) The maalmum calculated
strain of the material exceeds the
previously qualified strain by more
than 0.55;

(c) idhere preheat over 250F is
used in the forming or bending
operation but not followed by a sub-
sequent postweld heat treatment.

NF-4220 F00gIIIG TOLERAIICES hot Addressed

W-4221 Tolerances for Plate and Prefabrication tolerances
Shell Type Supports of Material 5@ plied is in

accordance with ASTM A.6
(a) The outer surf ace of a plate

and shell type sapport shall not
*deviate from the specified shape by

more than the greater of 1/45 of the
overall design dimension. Such
deviations shall not include abrupt

echanges.

a

!

9243W/0304W . ,
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(b) For plate and shell type a

supports d ich are skirts, the
dif ference between the saximaan and
minimum outside diameters shall not
exceed 11 of the nominal outside
diameter.

Tolerances in accordance with ASTM A-6 NPSI has more restrictiveNF-4222 Tolerances for Linear Type Tolerances as specified m tolerances as noted in
ASTM A-6 on supplied Materials no for Supplied Material

Attachment (2)Supports Fabrication Tolerance except es
Tolerances for linear type sup- defined in P.O. or on Drawings Ref. 550026

ports fabricated from built-up
mestiers should be as recommended in
Monsandatory Appendia K. unless
otherwise specified in the Design
Spectfications.

701erances on Supplied material
j

in accordance with 5A-3
/
NF-4223 Tolerances for component

Standard Supports ,

Tolerances for component standard
supports should be as recomunended in
Nunmandatory Appendix K. unless
otherwise specified in the Design
Specifications.

f

NF-4230 FITTING AND ALIGNING 1.23.6 Welded Construction Alignment is accomplished by use of
the same methods specified in W

E-4231 Fitting and Aligning Methods Surf aces to be welded shall be
free from loose scale, slag, rust,

Parts that are to be joined may grease, paint and any other fioreign
be fitted, aligned, and retained in material except that mill scale which
position during the joining operation withstands vigorous wire brushing may

by the use of the bars, Jacks, clamps, remain. Joint surfaces shall be free
from fins and tears. Preparation ofdrif t pins, tack welds, or temporary

attachments. Mechanical devices edges by 945 cutting shall, derever
shall be carefully Jsed to avoid practicable, be done by a mechanically
damage to surf aces of the parts and guided torch,
to avoid enlargement of bolt holes. Parts to be fillet welded shall be

brought in as close contact as prac-
,

t

- .
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W-4231.1 Tack Welds. Tack Welds ticable and in no event shall be sep- Tack weld made by welders qualified Welders and procedures for

used to secure alignment shall either paration is 1/16-inch or greater, the in accordance with the requirements Tack Welding qualified in

be removed completely,when they have size of the fillet welds shall be in- of AWS 01.1 or ASE IX. accordance with either AWS

served their purpose, or their creased by the amount of the separa- Tack Welds are inspected but need not DI.1 or ASME IX

stopping and starting ends shall be tion. The separation between faying be ground if incorporated into the See: Attachment (II, for

properly prepared by grinding or surf aces of lap joints and toutt joints final weld. Defective tack welds - comparison of these codes.

other suitable means so that they on a backing structure shall pot ex- are removed.

may be satisf actorily incorporated ceed 1/16-inch. The fit of Joints at
into the final weld. Tack welds contact surf aces which are not com-
shall be made by qualified welders pletely sealed by welds, shall be close

*

using qualified welding procedures. enough to exclude water after painting.
When tack welds are to become part Abutting parts to be butt welded
of the finished weld, they shall be shall be carefully aligned. Misalign-
visually examined and defective ments greater than 1/8-inch shall be
tack welds removed. corrected, and making the correc-

tion, the parts shall not be drawn
N'-4 231.2 Temporary Attachments into a sharper slope than 2 degrees

and Their Renoval. Attachments dich (7/16-inch in 12 inches),
are welded onto the component The work shall be positioned
support or parts during the process for flat welding whenever
of manufacturer or installation but practicable.
which are not incorporated into the In assembling and joining parts -
final support are permitted provided of a structure or of built-up members,
the requirements of (a) through (d)' the procedure and sequence of welding

shall be such as will avoid needlessbelow are met. distortion and minimize shrinkage

(a) The material is suitable stesses. Where it is impossible to (a) No requirement to use compatible
and compatible for welding to the avoid high residual stresses in the material - Site practice is to use

component support material closing welds of a rigid assembly, compatible material
(b) The welding material is such closing welds shall be made in (b) Welding materal the same as for

compatible with the base material compression elements, the root pass of the weld
(c) The welding procedures are In the fabrication of cover- (c) Procedures qualified in accor-

quellfled in accordance with plated beams and built-up members, all dance with AWS D1.1 or ASE IX
Section IX. shop spilces in each component part (d) Surf aces are visually inspected

(d) The surface of the support is welded to othgr parts of the member af ter removal
is visually examined af ter removal Long girders or girder sections may
of the temporary attachment, be made by shop splicing not more than

three subsections, each made in accord- ,

g ance with this paragraph.
All complete penetration groove

welds made by manual welding, except
when produced with the aid of backing
material or welded in the flat post-
tion from both sides in square-edge g

material not more than 5/16-inch thick
with root openings not less than one-
half the thickness of the thinner part
joined, shall have the root of the
initial layer gouged out on the back

9243W/0304W
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side before welding is started from ',8

that side, and shall be so welded as,

to secure sound metal and complete
fusion thoughout the entire cross- ,.

- section. Oxygen gouging shall not
be permitted on ASTM A514 steel; all
carbon deposits shall, be removed
by grinding af ter arc gouging A5144

steel, Groove welds made with use,

of a backing of the same material
as the base metal shall have the
weld metal thoroughly fused with the
backing material. Backing strips need
not be removed. If required, they may
be removed by gouging or gas cutting
af ter welding is completed, provided

g
; no injury is done to the base metal

and weld metal and the weld metal,

surface is left flush or slightly
convex with full throat thickness.

,

Groove welds shall be deter-
minated at the ends of a joint in a

; manner that will ensure their sound-
< Where possible, this should beness.

done by use of extension bars or run-
off plates. Extension bars or run-off
plates, if used, shall be removed

-

upon completion of the weld and the ,

ends of the weld made smooth and flush
with the abutting parts.

,

Base metal shall be preheated as 3
.

required to the temperature called for a

in Table 1.23.6 prior to welding. ;
except tack welding teilch is to be
reselted and incorporated into con-.

tinuous submerged-arc welds. When
base metal not otherwise required
to be preheated is at.a temperature
below 32*F, it shall be preheated
to at least 70*F prior to tack
welding or welding. Preheating,

shall bring the surface of the base . -

metal within 3 inches of the point
of welding to the specified preheat
temperature, and this temperature shall
be maintained as a minimum interpass
temperature while welding is in
progress. Minimum preheat and inter-
pass temperatures shall be as specified

'
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in Table 1.23.6. Heat input for the
welding of ASTM A514 steel should not
exceed the steel producer's recomm-
endations or suggestions.

Where required, intermediate
layers of multiple-layer welds may be
peened with light blcws from a power
hammer, using a round-nose tool.
Peening shall be done af ter the weld
has cooled to a temperature warm to
the hand. Care shall be exercised
to prevent scaling, or flaking of
weld and base metal from over-peening

.

Code of Standard Pract' ice Section 6

(h) Tolerances
,

' Some variation is to be expected
in the finished overaII dimensions of
structural steel frames. Such varia-
tions are deemed to be within the limits
of good practice when they do not
exceed the cumulative effect of the '

following:'

Rolling tolerances for cross-sectionJI
dimensions, camber and sweep permitted
under ASTM Specification A6. General

7 Requirements for Delivery of Rolled
Plates, Shapes. Sheet Piling and

i Bars for Structural Use.
Fabricating tolerances for finished
parts paraitted in the current AISC
Specification for the Design Fab-
rication and Erection of Structural
Steel for Buildings unless otherwise'

specified in the bid documents or
reference specifications. ,

!
'

s
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NF-4232 Maximum Offset of Aligned See Page IDF&l - NF-4231 Off set not to exceed 101 NF wl11 allow up to

Sections AISC Para 1.23.6 of thickness of the thinner member 0.187" mismatch AWS
being joined but in no case more max. allowable is 0.125"
than 1/8" .Alignment of butt joints shall be

3 -

such that the maximum offset of the
Ref. AWS D 1.1 Para 3.3.3.finished weld will not be greater

than the applicable amount listed
in Table E-4232-1 where t is the
nominal thickness of the thir.'er
section of the joint.

TABLE NF-4232.1
MAXIMUM ALLOWABLE OFFSET IN

FINAL WELDED JOINTS

' 5ection Thickness Maximum
in. Allowable *

Offset

Up to 3/4, incl. 1/4 t
Over 3/4 to i 1/2, incl. 3/16 in.
Over 1 1/2 to 2, incl. 1/3 t
Over 2 Lesser of

1/3 or
3/4 in.

NF-4232.1 Fairing of Offsets. Not addressed in AWS
Any of fset within the allowabale
tolerance of Table E-4232-1 shall be
blended uniformly over the width ,

*

of the finished weld or, if necessaryi

by adding additional weld metal
beyond what would otherwise be the
edge of the weld.

NF-4240 REQUIREMENTS FOR WELDED Not addressed must be The use of backing is limited to
JOINTS detailed on drawings full penetration welds made from

one side. Backing is only removed
Butt welds may be made with or if required by drawing

without backing or insert rings.
Ref. CSP-82

When the use of permanent backing):rings is understrable (NF-3291(c)

(a) The backing ring shall be
removed and the side of the joint
grounded smooth. .

or

9243W/0304W
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(b) The joint shall be welded
without backing rings,
or

(c) Consumable insert rings ,

shall be used.

NF-4300 WELDING QUALIFICATIONS Welding in accordance with AWS D.I.1 Welding in accordance with AWS D.1.1 See Attachment (1) for

which provides direction on processes and ASME IX if used ASE IX and AWS D.1.
' comparison

NF-43IO GENERAL REQUIREENTS to be used ,

Ref. CSP-82 or CSP-84

NF-4311 Types of Processes Peruitted

Only those welding processes
which are cap &le of producing welds
in accordance with the welding pro-
cedure qualification requirements of
Section IX and this Subsection shall
be used for welding Component
Support materials or attachments
thereto. Any process used shall be - ,

such that the records required by
NF-4320 can be made with the
exception of the stud welding
processes which sna11 be restricted
to the applications stipulated in
NF -4311.1.

NF-4311.1 Stud Welding Res- Not spcifically addressed - Stud welding not used in this

trictions. Stud welding is accep- Stud welding if used would logically application
table for insulation supports, name- be in accordance tsith AWS D 1.1
plates and locating lugs. When studs
are 1/2 in, in diameter or less,
postweld heat treatment, qualified
welding procedums, and certified
welding materials are not required. .

.

NF-4320 WELDilE QUALIFICATION AND
RECORDS

NF 4321 Required Qualifications Welding in accordance with AWS D.1.1 Welding procedures and welders See attachment (1) and

which provides the ccetrols for these qualified per AWS D.1.1 or ASME IX
Forn 84 Part F Appendix

(a) Each Manuf acturer or Instal- elements
as ' applicable VII.

Ier is responsible for the welding Ref. CSP-82 or CSP-84done by his organization and shall
establish the procedtare and conduct
the tests required by Section IX and '
as modified by this Article in order

9243W/0304W
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to qualify both the welding proce-
dures and the performance of welders
and welding operators who apply these
procedures. '

(b) Procedures, welders, and
welding operators used to join
support elements and to make perma-
nent or temporary tack welds used
in such welding shall also meet the
qualification requirements of this
Article.

(c) When making procedure test
plates for butt welds, it is recom-
mended that consideration be given
to the ef fect of angular, lateral,

't .and end restraint on the weldment.
This applies particularly to ma-
terial and weld metal of 80,000 psi
tensile strength or higher and
heavy sections of both low and high
tensile strength material. The
addition of restraint during

welding may result in cracking
dif ficulties that otherwise might
not occur.

NF-4322 Maintenance and Certifica- Welding in accordance with Records of welder qualification This activity subject

cation of Records AWS D.I.1 provides requirements maintained on site to regular audit.

*
Ref. CSP-81

The Manufacturer or Installer
shall maintain a record of his quali-
fled welding procedures and of the

. welders and welding operators quali-
fled and employed by him, shcasing the
data and results of tests and the
identification mark assigned to Same system for ASME and MS see
each welder. These records shall be CSP-81
accessible to the Onener (or his
agent).

.

,
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NF-4322.1 Identifiation of Joints
All welds stamped by Welders Inside the NF Boundary

(a) For Class 1 and plate and E-Class I welds are
shell type and linear type supports. stamped by welders, for
the welder or welding operator shall Ref. CSP-82 other welds identification
apply the identification mark is through documentation.
assigned to him by the Manuf acturer

| or Installer on or adjacent to all
permanent welds, including fillet
welds, at 3 ft intervals or less,<

with marking that meets the require-'

ments of W-2150 or, as an alter-
native, the Manuf acturer or Installer,

1 shall keep a record of permanent'

welded joints in a component supports
and of the welders and welding
operators used in making each of the
joints.

(b) For all types of Class 2,
3, and MC supports and for all
classes of component standard
supports, the Manuf actuer or Installer

,
' shall certify that only welders

and welding operators qualified'

in accordance with W-4321 were used<

a making all welds.

E-4323 Welding Prior to
Qualification ,

No welding shall be undertaken Welding in accordance with AWS D.I.1 Welding not performed prior to
| procedure and welder qualificationuntti af ter the welding procedures

which are to be used have been
; quallfled. Only welders and welding

operators do are qualified in1

. accordance with this Article and
! Section 11 shall be used.

sNF -4324 Transferring Qualifications

,

The performance qualification Qualifications not transferred
j tests for welders and welding
' operators conducted by one Manuf ac-

turer or Installer shall not qualify
welders or welding operators to weld'

for any other Manuf acturer or
| Installer.

*
.

I
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NF-4330 GElf RE REQUIREMENTS FOR
WELDING PROCEDURE

OURIFICATION TESTS

NF-4331 Conformance to Section IX Procedures in accordance with Welding procedures qualified in See Attaciunent (1)
accordance with AWS D.1.1 or ASME and Form 84 Part F

Requirements AWS D. I.1 IX as applicable Appendix VII

All welding procedure qualifica-
cation tests shall be in accordance
with the requirements of Section IX
as supplanented by the requirements
of this Article.

NF-4332 Base Material to be
Employed ,

impact testing not required.
Welding procedure qualifications

for materials which have specified
impact test requirements shall be 'i
made using base materials in accor-
dance with the applicable require-
ments of (N-403.4 and QW-403.5 of
Section IX.

NF-4333 Heat Treatment of
Qualification Welds for
Ferritic Materials Not specifically addressed. Not Applicable. Materials utilized for

pipe support ccnstruction
However, welding in accordance with outside the NF boundary do

Pestweld heat treatment of pro- AWS D.1.1 will provide direction if require postweld heat
cedure qualification welds shall requirement is involved by drawing or treatment. Future applt-
confona to the appilcable require- specification cations involving whip
ments of NF-4600 and to Section IX restraints or Westinghouse
of this Code. The postweld heat components may require PWHT.
treatment time at temperature shall
be at least 801 of the maximum
time to be applied to the com-

-

poonent weld material. The post-
weld heat treatment total time may
be applied in one heating cycle.

.

I
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NF-4334 Preparation of Test
Corms and Specimens

Remov 11 r.f coupons f rom the Test coupons removed in accordance
with AWS D.1.1 or ASME IX astest weld ark the dimensions of

specimens made from them shall con- applicable impact tests not required
fona to the requirements of Section
IX and the removal of the impact
test coupons, when required, shall
be in accordance with the following
subparagraphs.

NF-4334.1 Cogons Representing the
Weld Deposits. Impact test specimen Impact testing not required
and testing methods shall confor1m to
ff -2321. Each impact specimen shall
be located so that the longitudinal
axis of the specimen is at least
1/4 L from the surf ace of the test
assembly and is transverse to the
longitudinal axis of the weld with
the area of the notch located in
the weld. The length of the notch .

of the C, specimen shall be nonnal .

to the surface of the weld.

NF-4334.2 Coupons Representing
the Heat-Af fected Zone. Where impact Impact testing not required
tests of the heat-affected zone are
required by NF-4335.2, specimens
shall be taken from the welding pro-
cedure qualification test assenblies
in accordance with (a), (b), and (c)
below.

(a) If the qualification test
material is in the forva of a plate

or a forging, the axis of the weld
shall be oriented in the direction
parallel to the principal direction
of rolling or forging.

.

9243W/0304W
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|
| (b) The heat-af fected Zone impact

test specimens and testing methods
shall conform to W-2320. The spect-
mens shall be removed from a location
as near as practical to a depth mid-
may between the surface and center
thickness. The coupons for heat-

i af fected zone impact specimens shall
| be taken transverse to the axis of the
' weld and etched to define the heat-

The notch of the C| affected zone.
specimen shall be cut appromientel,

,

y
normal to the material surf ace in
such a manner as to include as ansch
heat-af fected Zone as possible in the

| resulting iracture. . Were the
i

material thickness perinits, the
amis of a specimen may be inclined
to allow the root of the notch to
align parallel to the fusion line.

(c) For the comparison of heat-
af fected Zone values with base
material values [W-4335.2(b)],
C, specimens shall be renewd
from the unaf fected base material ,

at approximately the same distance
from the base material surface as
the heat-af fected 2cne specimens.
The axis of the unaffected base
material specimens shall be parallel
to the amis of the heat-af fected zone
specimens, and the amis of the
notch shall be normal to the surf ace
of the base material.

W -4335 Impact Test Requirements

impact tests of the weld metal Not Addressed Impact testing not required

and the heat-af fected zone are
required Wiere impact tests are
required for either of the base
materials being joined {W-23tl),
lhe specimens shall be in accordance
with W-2320. The requirements of
the follouing subparagraphs shall
be met.

9243WOD4W
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W-4335.1 lapact Tests of Weld
Metal

(a) Impact tests of the weld
metal shall be required for weld
procedure qualification tests for
production joints 5/8 in. In thick-
ness except for austenitic and
nonferrous filler metal.

(b) lepact testing of the
procechare qualification test weld
deposit shall be performed at or ,

below a temperature selected in
accordance with the requirements

| of E-233D.
(c) the minimum requirements

, for the weld deposit impact tests'

| shall be in accordance with NF-2331.

8F-4335.2 lapact Tests of Heat-
Affected lone

(a) C, tests of the heat-
af fected zone of weld procedure
qualification test are required
f or P-Numbers 4 (except 5A-336,
Class F12),5, 6, 7, 9, 10A, 108
IOC, 10F.10G, 10H, and 11 base
materials een qualifying for thick-
nesses exceeding 5/8 in. C,
tests of the heat-af fected zone
of weld procedsre qualification
tests are required for P-Numbers
I and 3 and SA-336, Class F12 base

,

materials een qualifying for thick-'

nesses exceeding 5/8 in., when the
weld is ande by the electroslag,
electrogas, or thermal process; or
ideen the joint is made by any process
and is not postweld heat treated
as permitted by IF-4620.

|
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(b) 1seact testing of the proce- .

dure qualification test heat-af fected
zone, where required by this para-
graph, shall be conducted in accor-
dance with (1) through (3) below. .

(1) For tests in accordance
with W-2331, the three C heat- '

y
af fected zones and three C, un-
af fected base material specimens shall
be tested at a temperature in accor-
dance with W -2331(a). The C, impact
test of the unaf fected base material
shall meet the requirements of Table
NF-2331(a)-1. If the average mils
lateral expansion values of the
three HAZ specimens is equal to or
greater than the average value of the
unaf fected base material C, spect-
mens, the test shall be considered
acceptable and the values and testing *

temperature shall be recorded on the
Welding Qualification Record.

(2) If the heat-af fected zone
C, average lateral expansion values
of (l) above are less than the un-
af fected base material and the quali-
fication test meets the other criteria
of acceptance, the C, test results
may be recorded on the Qualification
test meets the other criteria of
acceptance the C, test results may
be recorded on the Qualification
Record. Data which will provide a
testing tenperature reesction below
that of W-2331(a) Cr an increase in
the lowest service ttvaperature for
the base material for which the
welding procedare is being qualified
shall be included. Alternat ively,
the welding procedure qualification
may be rewelded and retested.

|

|

l
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(3) For tests in accordance
with W-2331, the test temperature
reduction belou the lowest service
temperature for base material to be
welded, or the increase in the lowest
service temperature, shall be deter-
eined by performing additional C
tests of the heat-af fected zone fRF-
2320), the purpose of this is to
determine temperature at which the
average lateral expansion for the
heat-ef fected zone is equal to the
average value for the unaf fected base
material at the test temperature
at which the base material meets the
requirements of Table E -2331(a)-1.
The amount by dich this test temp-
erature exceeds the temperature at
editch the base material meets the
requirements of Table W -2331(a)-1
shall be recorded on the Procedure
Qualification Record as the corrective
temperature increment.

MF-4400 RULE 5 GoWERNING MAKI6
EXAMit!6, NEPAIRING, AND
HEAT TREAllIG WELOS

W -4410 PRECAITIONS TO BE TAKEN
BEF0aE WELOING

F -4411 IDENTIFICATION, STORAGE, ANO Not specifically addressed. Welding consumables control is the

HANDLINE OF WELDING Houever, welding in accordance same for ASME and Ah5

MATERIALS with AWS 0.1.1 provides controls
for welding consumables Ref. CSP-88

Each Manuf acturer or Installer is
responsible for control of the welding

-

electrodes and other materials which
are used in the f abrication and
installation of camponents swports
(E-4120). Scitable identification,
storage, and handling of electrodes, j
fluz, and other welding materials
shall be maintained. Precautions ~

shall be taken to minimize absorption
of moisture by electrodes and fluz.
\

4
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K -4412 Cleanliness and Protection AWS D.1.1. Para 3.1 & 3.2 provide

of Weld Surf aces sistlar requirements to E-4412
in addition specific temperature
limitations are involved, as wellThe method used to prepare the

base metal shall leave the weld as welder exposure to inclement
weather.preparation with reasonably smooth

surf aces. The surf aces for welding Site procedures detail specific
shall be free of scale, rust, oil, requirements for all welding
grease, and other deleterious
f oreign material. The work shall be Ref. CSP 82 for AWS and CSP-84 for

ASPEprotected from deleterious contamina-
tion and from rain, snow, and wind
during welding. Welding shall not be
performed on wet surf aces.

E -4421 RULES FOR MAKIE WELDED
JDlhTS

The materials for backing strips. 1.23.6 MS D1.1 requires the use of
when used, shall be compatible with Stellar requirement

~

similar meterial for backing.

the base metal (E-4240). strips Ref. MS AI.I Para. 8.2.4

E -4422 Peening
.

The weld metal may be peened 1.23.6 Site procedures prohibit peening
when it is deemed necessary or Allowed to control may only be used with permission of
helpful to control distortion. distortica the engineer

Ref. OP-82
t-4423 Miscellaneous Welding MS provides same requirement

Ref. MS DI.I Paragraph 4.10.8Requirements

Before applying weld metal on the 1.23.6
second side to be welded, the root Similar requirement

of double welded joints shall be
prepared by suitable methods, such
as chipping, grinding, or therinal
gouging to sound metal.

E -4424 Surfaces of Welds
.

As welded surf aces are permitted.
However, the surface of welds shall
be sufficiently free from coarse

8ripples, grooves, overlaps, abrupt
ridges, and valleys to meet the re-
quirements of (a) through (d)
below.

924 D/0 N4W
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ff-4424 (Continued) .

Surface must be adequate for No RT performed on welds
(a) The surf ace condition of the visual inspection. Surfaces of outside the botadary.

finished weld shall be suitable for
the proper interpretation of radio- full penetration welds, outside the .

NF boundary, will be suitable forgraphic and other required non- dye penetrant examination fordestructive examinations of the supports of ASME Class I piping
welds. In those cases where there ,
is a question regarding the surf ace systems.
Condition on the interpretation of
a radiographlC film, the film shall
be concared to the actual weld sur-
f ace for interpretation and deter-
mination of acceptability. See criteria for visual inspection(b) Reinforcements are permitted NF-5360in accordance with E-4426. Ref. 550030(c) Undercuts shall not encroach
on the required section thickness.

(d) If the surf ace of the weld
requires grinding to meet the above
criteria, care shall be taken to
avoid reoucing the weld or base mat-
erial below the required thickness.

See Acceptance Criteria for
Visual Inspection if-5360.

Ref. J51002
r
E -4426 Reinforcement of Butt Welds |

I

The surf ace of the reinforcement Recomended AWS practice for Reinforcement - Up to 1/8" for weld
less than 5/8* thick - 20% of thick- |

of all butt welded joints may be Workmanship '

ness for welds 5/8" and over.flush with the base material or may
have unifors crowns. The height of
reinforcement on each f ace of the
weld shall not exceed the folicwing
thickness:

hominal Maximus *

Thickness, In. Reinforcement, In. ,

Ref. AWS DI.I
Up to I, incl. 3/32
Over I to 2 incl. 1/8
Over 2 to 3 incl. 5/32 |*

Over 3 to 4, incl. 7/32 j
Over 4 to 5, incl. 1/4
Over 5 5/I6

' a- ,
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W -4427 Shape and Size of Fillet ,

*

Welds

Fillet weld shape-convex to concaveFillet welds may vary from convex within limits of AWS DI.1 Para. 3.6.to concave. The size of the fillet Size determined by similar measure-weld shall be determined in accor- mentsdance with Figure IF4427-1.

W -4429 Plug Welds

lawn plug welds are used on com- Plug welds not used
,

ponent supports, a fillet weld shall '

first be deposited aroised the circum-
-

'

ference at the bottom of the hole.
e

K -4440 ERAMinRTION OF WELDS

All welds shall be examined in Must be specified in P.O. ' All welds visually inspected prior
accordance with the requirements of to, sharing and on completion

(Ref. OCP 10.12).W-5000.
Class I requires RT or UT and MT No RT, UT, MT or PT, except that'

PT will be used on full penetrationfor certaia applications Class 2-3 welds used to support an ASE Class 1
requires visual piping system.

E -4450 REPAIR E WELD METAL DEFECTS

W -4451 General Reepairements

Defects removed in the same mannerthacceptable defects in weld metal as used for K weldsdetected by emaninations required by
K-5000 shall be eliminated and, ileid repair in accordance with CSP-82when necessary, repaired in accor-
dance with the requirements of this
subsubarticle.

E-4452 Elimination of Surface
Defects

Weld metal surf ace defects may be
removed by grinding or machining
and need not be repaired by welding,
provided that the requirener.ts of
(a), (b), and (c) are met. .

(a) The remaining of the
section is not rehed below that
required by W-3000.

9243W/03D4W
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E -4452 (Continued)
"

(b) The depression, after Area visually inspected af ter defect
defect elimination is blended reoval-PT or MT only if indication

was determined to be a crackuniformly into the surrounding
surface.

(c) The area is emanined by Ref. CSP-82
a magnetic particle or liquid pene.
trant method af ter blending to
ensure that the defect has been re-
moved or in indication reduced to
an acceptable limit.

6

Ideld repair in accordance with
C5P-86. p

.

W-4453 Requirements for Making
Repairs to Welds

Excavated cavities in weld metal, hot addressed Ideld repairs in accordance with C5P-82
uhose depths redsce the section
thickness below the regirements
of K-3000, shall be repaired in
accordance with the following
paragraphs.

E-445 3.2 Defect Renoval. Unac- Reoval of defects the same as NF
ceptable defects detected by the
esamination or test required by )
W-5000 shall be renoved by mechan-
ical means or by thermal gouging
processes.

4

|W-4453.2 Requirements for .

Idelding Materials Procedures, and -

Welders. The weld repair shall be Welding consumables the same as See Appendia (1) for
for W. Idelders and welding proce- camparison of MS D. I.1made using welding meterials,

welders, and welding procedures in dures qualified in accordance with and ASIE II.
accordance with E-4125 and K-4300. Ad5 0.1.1 or ASME II

*

W-4453.3 Blending of Repaired
Areas. Af ter repair, the surf ace
shall be blended uniformly into
the surrounding surf ace.

.

9243M/0]D4W + i
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F-4453.4 Emanisation of Repair The same emanination required

Welds. The enoimatten of weld for repairs as for original weld
,

repairs shall he repeated as
required for the original weld.

! W-4453.5 Meat Treatment of Re-
' paired Areas. The repaired area

shall be heat treated when required
by K-4640.

E-4600 efAT TEATERT

E -4610 hELDIIE PREMEAT JUS INTER-
PASS aEQUleEMmTS

W-4611 lawn Preheat is necessary

The need for and temperature of Table 1.23.6 Preheat is in accordance with Preheat and interpass

approved melding procedures temperature liettations
; preheat are dependent on a numer

- are detailed in the ap-
| of fatters, such as the chemical

Ref. CSP-82 plicable approved welding
; analysis, degree of restraint of procedures
! the parts betag joloed, elevated
! tagerature, physical properties,

and material thicknesses. See
practices used for preheating are
given in Wim D as a peeral
guide for the materials listed by -

| P-nunters of Section II. It is
cautioned that preheating suggested

,

! in JDpendia D does not necessarily
ensure satisfactory completion of
the melded joint and that the re-
guirements for ladivienal materials

i within the P-nunter listing may
have preheatruy more or less re-
strictive than this general pside.
The neleing procedure spectficatten i

for the asterial being melded shall 3

specify the minimum preheating re-
guirveents under the melding pre-
cetste qualificattan requirments
of Sectime II.

r
|

|
t
|
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t-4612 Preheating Methods
Same methods used as in WPreheat for melding or thermal

cutting, when egloyed, may be
applied by any method which does
not havia the base meterial or any
meld metal already applied or
eenich does not introesce foreign
material into the melding area

ustich is harmful to the weld.
.

E -4613 Interpass Temperatures
laterpass temperature limited inConsideration should be given to accordance with approved welding

limitations of interpass tempera- procedurestures for epsenched and tempered
materials to avoM detrimental Ref. CSP-82
ef fects en the mechanical
properties.

4

Preheat and interpass controls in
CSP-84

E-4620 POSTWELD IEAT TREATIENT

W -4621 Heating and Cooling Methods

Postmeld heat treatment may be 1.23.6 No PMNT required

accamp195hed by any suitable methods Recommends AWS practice J
of heating and Cooling, provided the l

required heating and cooling rates,
metal temperatore, metal temperature
uniformity, and temperature control
are maintained.

1
No PWHT required

'

W-4622 PWHI Time and Temperature
Requirements

|
.

I No PWHT rewiredW-4622.1 General Rewirements .
Encept as otherwise permitted in
W -4622.4(c) and E -4622.7. all welds )shall be post-eld heat treated. j
Iharing postueId heat treataent, the |
metal tagerature shall be main-
tained within the temperature

,

I
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ranges and einlense holding 1ines * |
! specified in T&le K-4622.1-3. .

F w r grows in T ele
, E-4622.1-1 are in accordance|

with 98-420 of Section 11. In i

aesition, the reesirements of |
'the follouing ssAparagraphs

;

shall apply.'

I Any postueld heat treatment time
udtich is anticipated to be applied to
the material er iten after it is |

completed shall be specified in the |
Design Specification. The Mane-
f acturer shall include this time
in the total time at temperature

,

specified to be applied to the test i
'

speciems. !
.

he iWHT RequiredW-4622.2 Time-Temperature Re-
cordings. Tame-temperature re-

,

cordings of all patseld heat treat-
ments shall be mode availele for I

,

review by the Authorized Inspector. '

Identification on the time-t o- ]
perature recordneg shall be to the i

ueld, part, or camsponent sapport. l

A <-y of the time-temperature
recording any be provided for

*

permanent records in accordance with ',
nn-4g32.

E-4622.3 Definitten of nominal , No FWHT Required
.Thickness Governing FWHT Time at

;

Temperature. The meninal thickness i

in Tale K-4622.1-1 and Tale W-
~

4622.3 1 is the thickness of the i

meld, base material, or the thinner !

of tw sections being joined, which
ever is less. For fillet melds,

the aminal thickness is the throat -

thickness and, for partial penetra-
tion and material repair melds, the
nominal thickness is the depth of j

the meld groove or preparation.

g24 Ef0 E4W .
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W-4622.4 Melding Times at Sto FWHT Regstred

Temperatore ,

(a) The holding time at tempera-
,

tore as specified in Tale W-
4622.1-1 esed not be centinuess. It
any be an accumulation of the times
of multiple posteeld heat treatment
cycles.

(b) lesiding time at temperature
in escess of the minimum requirements ,

of T ale E -4622.1-1 may be used,
provided that specimens 50 heat
treated are tested la accordance with
W-2200. E-2400, and K-4310.

:(c) Alternetisely, e en it is *

impractical to posteeld heat treat
at the temperatore range specified
in T ele W -4622.1-1 it is permis-
sible to perfore the posteeld heat
treatment of certaus materials at
lemer temperatures for longer

-s'periods of time in accordance with
lable F-4622.4(c)-land (1). (2),

and (3) below.

(3) When melds in P-2::. 3
materials are to be posteeld heat
treated at these lamer miniese tee-
peratares. the impact test specimens
of the melding procedsre qualification
regeired by E-4300 sha1I be ande
using the same temperatares and
tecreased minimum holding tame. Weld-
ing procedures, esalified at the tem-
peratures and increased minians

,

holcing time specified in Table
E-46??.1-1 and at the leser eintense
temperatare and secreased minimess
holding time permitted by Tale
K-4622.4(c)-l are aise goalified
for any temerature in betmeen.
When sack an in-between temperatare
is used, the maniems holding tame ;

shall be estrapolated from Table

NF-4622.1-1 and the alternative re-
guirements of Tale E-4622.4(c)-1.
neelds to F-me. I materials are

eeneapted free this reesirement,

g?43MOE4W
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(2) hshen melds in P aa. 3
meterials are to be posteeld heat
treated at these leer minisham .

temperatures, the welding meterial
certification ressaired by W-2400
shall be made assing the same
minies temperatasres and increased ;. .).,~. isel. ,
meterials certified at the tempera-
teres and minimum holdang time
specified in Tale W -4622.5-1 and
at the louer einiasma holds ~ag time
permitted by Tale E-4622.4(c)-1 are *

also certified for any temperature in
betmeen. Ifelds to P-ho I meterials
are esempted from this requirement.

(3) Base materials certified
is accordance with IF-2210 may be
posteeld heat treated at these
louer einname temperatares and in-
creased eintenst holding times without
recertification. Postueld heat
treatment at these lauer einime ten-
peratares and increased eieimum hold-
seg times any also be the teigering ,

!operation, prooided a hitpier teep-
ering teatore is not required

|by the material specification.
no ftfMT Required

W-46??.5 FleWf Regsirements
ednee Dif ferest P-tseer staterials .

!Are Joined. inwn asterials of too
daf f erent F-asseer groups are joined
by welding the applicable posteeld
heat treataset shall be that spec 1-
fied in Tale E -4622.1-1 for the
meterial reggestring the higfier PteMI a

temperatore range.

No RfMT ReiguiredE-4622.6 Ft## Regstremants for
tempressure Betainlag Parts. istem i

acugressere retaining meterial5 are I

melded to pressere retaintag me- f
terials, the postseld heat treat- 8 j
ment temperature range of the :

|*

pressere retassing meterials 50n411
controi. .

!

l
9243M/ODef !
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nF 4622.7 Esemptions to Manda- no 5%MT Regstred

tory Requirements. Posteeld heat
treatme it na accordance with this
54 article is not required for:

(a) Amferroes materials
(b) helds enemsted in Table ,

af -* W.3 -1
(c) heles subjected to tempera-

tares abcwe the NMT temperature
range specified la Table RF-4622.1-1
provided the meldtag procedere spec- ,

ification is esaltf ted in accordance
eath Section 11 and the base maternal
and the deposited meld metal of the
meld f aller material has been heat
treated at the higtser temperatare.

(d) Pcst-eld heat treatment is
act required fer component stsports

~

constriscted ts Type 45 material or
of Type 410 naterial with carbon
content act to esceed 0.C8 percent
melded eith electrodes that pro-

doce an asstenatit chromium-aschel
me!J depesit or a non-aar-harcesang
nickel-chromium-irca meld deposit,

provided the plate thickness at the
melded joint mes not emceed 3/3 in..
prev aded a preeest of 45CF is main-
tasse2 daring meldiaq and the joints
are concletely radiograpaed.

nF-4623 FwT wattag and Cooling
Rate Requirements

acove 20D F the rate of heating no I%HT Required

and cooling shall not emceed 4CO F/hr ,

disided by 19e masissa thickness is
taches of the asterial being heat
treated, hat ta ao case more than
43) F/hr. Regardless of thickness,

,

the rate of heating and cooling need |
met be less that 100 F/hr. bring
the heettag and Cooling period there
shall act te a greater variatiert am
temperstare that 250*F mithin any

.

M4%!05Ae 8
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15 tt interwal of meld length. The
esceptions of (a) and (b) heles are .

permitted.
(a) F-eeeer 6 meterials may ber

cooled to air from the postueld heat '

treatamt holdtag temperatore spect-
fied as tale 15 -4617.1-I.

(b) For P-awmer 7 materials the
caeltog rate at tewateres move

i 12eeF shall met esteed ISO F/hr.
af ter amich the rate of cooling shall
he saf f sciently rap 64 to prevent
embrattlesent.

.

E-4624 Itethods of posteeld Heat
g

Treatment
.

The postueld heat treateret shall
he perfeemed is accordance with the
retruments of one of the folleming
subparagraphs.

E -4624.1 Fernace serating - One
Itrat. Iteaties the cesponent support
or part an a closed furnace in one heat ,

a

is the preferred prece and should
he used amenever practical. The
f arnece atmosphere shall be controIIed
se as to aseid eccessive esidatten and ,

direct agingsment of flame en the cam-
.repent support er part is prehnhited.

W .4624.2 Farmace Isratieg - More
than ene Israt. 1he campeneet seppert
er part mer he heated to este than
one heat am a furnace, prowided the
f armace atmospaere control require-
seats of E-4624.1 apply and overlap
of the heated sections of the ces-
ponent support er part is at least ;

5 feet. seen this proceenre is used,
ethe portise of the campement <=amart -

er part entside the furaate shall be
-

shnelded se that the lesserature
gradient is set haeufel. The cross ,a

sectmen mere the campenest s=mpart
projects from the f armace shall met
matersect a stinactaral discantinuity.

=24 M/3308tf
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aF-4640 stat TMAleEmi KER
K*AR BYtEL9tE ,

E 4641 Emles Eiewerming Heat
Treatuant atter Repair
bytoelding .

Campaments er portiens of com- Recemareas Auf5 Practice he Pteti Regsied

ponents tecluding materials that have
heem repaired by weldang shall be
postseld heat treated in accordance

-with the regnirements of W-ab20
escept as permitted in K-4642.

E-4642 held Sepairs Withest
Bequired Posteeld Meat ,

Treatment

Limited meld repairs to P-3 and Repair la accordance with Staterial .
P-3 materials and A-3 or A-2 meld Specification

filler metal (Isle ef-442 of
Secties II) may be ande without
FtAS er af ter the final ptfMT proei-
end the regstrements of the folleming
samparagraphs are met: ,

All defects visually emanined; for The repairs addressed f a
E-46t2.1 Esamanation of Area to defects determined to be tracks ,the W -46452 are directed to4he Sepaired. Refere a repair is ande. area is PI or RI inspected af ter repair of material after

the area shall be esamined by magne- PtHei udiere certata lleita-defect removal .

tic particle er liquid penetrant tiens are impe5ed to permit.-metteds to accordance with and shall, - the repair without further
seet the acceptance standards of Ptsti. Althemgh the require-.

E-5300 er W-5350. meats outside the Boundary
Sepair dithin the limits of A4 are ladicated as less res-

W-542.2 8tesimum Esteet of defect ta escess of A4 aust be trictive they could be add-
Repairs. A repair shall not enceed reported and repaired in accordance ressed as not applicatie
10 54. te, is surface area and shall with an approved procedure. since no Ptoli material is
not he yeater in eryth than 50E involved.
of the base metal er meld thickmess Bef. 55003) Para. 5.1.10*

er II2 in.. unichever is the least.

t

.

.

$
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!
I W-4642.3 Repair Widing Repair en ae roed*a e with an
I W eoare approved prme*bre

(4) Tae repairs Sall be madeg
neng anc or aree procedares and Ref. CSP-M? ar=1 WU10
melders palafied in accordance eith
Lettsm It using the mielded metal
art procen and los hydrogen 4
covered electroJes.

(b) Tsie largest electrode

diameter shall be $/32 in.. anJ the
heaJ m eeth Wall not esceed 4 times
the electroJE diameter.

(c) The repair meld shall te made
with a mut amus of tue layers of weld
artal. the last layer wall be
l aented or greemd of f 50 that the
meld surf ace does not entend &ove
tie base metal a greater destance
thm that allcmed for reinforcement
et butt melds (W.4426).

(d) A pre 8ucat ans interpan

teurerature of 300 F minimse shall
be used.

E-4624.4 Esaminaticus of kepair Visual inspm t i<wn only, eacept for
Welds. Folicesing the repair, and dye penetrant esamineti<a of f ull
= hen the area has reached ascient penetratius = l+ <ni sugewts for
tageratare, the area shall agata ASK Clan I piping outs ede the E
be cuammed by magnetic particle or bourtdary.
liquid penetrant methods and accep-
ted in accordance with W-46t?.I Ref. C5P-8?
Above.

9745a/0 244
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W-41tu stEQUlstEpteTS FOR SOLTED SPECIFICATIGE FOR AI5C requirements useil for this Solted connections outside
(tasitt[Ilos applicat iors the W boundary are designest

Structural Joints Using in accordance with the AISC
W-4110 544,IIE AIS TimEADlIG 5pecification.

ASTM A3?S or A4 W Bolts
hf 4/II Thread inelagemeet

Approved by Research Council on
AII bolts or studs Wall be. Riveted and Bolted Structural Joints

c=4 aged for the f ull length of of the Engineering foundation,
I hremi in t he not . April 18, 1972

Andorsed by American Institute of Steel
W -47t? Thread Lubricants Construction Inc. Endorsed by

Inesstrial fasteners Institute
Any lubricant er compound used in

threaded joints shall be suitable CIDW4[4IARY C-2
for the service conditions and Wall
not re.xt omf aucrably with any In order to determine tie requir-
support einarat material. Contact ed bolt length, the value shown in
surtar es within trictions typr Table 6 should be added to the grip
Joints 4all be f ree of oil, pa tat, (that is, the total thickness of all
leopaer, or galvantring. connected material, exclusive of

washers).
N -4113 Reumsval of Threat

Leerscants
Table 6

All threeling IubriCants or com-
pd Wall be reemxJ f rom sur- To Detemine Required

. f aces which are to be welded. Entt Site Bolt Length Add to Grip, i

in Ine.hes in Inches |

I/2 II/I6 4
.

5/8 7/8 I
3/4 1

'

7/8 1 1/8

I i 1/4

I I/8 I I/2
I I/4 1 5/8
3 3/8 1 3/4

1 l/2 1 1/8

| 974 M/n]o4W
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The preceding values are
qmeralized, with due allowance
f or manuf acturing tolerances, to
provide for f ull thread engagement
of a heavy hem rest, when installed.
For each hardened flat washer that is
used. 3dd 5/32-inc'i, and for each
teveled washer add 5/16-inch. The
length determined by the use of Table 6
should be adjusted to the next longer
1/4-inc h.

C6 Inspection

Bolts, nuts and washers are nor-
mally received with a light residual
coating of oil *ich should not be
removed. This coating is not detri-
acntal eum to f riction-type connec-
t torn and need not be removed.

E-4 /N BttIllG

K-4 7/ l Bolt Holes C3 !!olted Parts

(a) Holes fcr nonfitted bolts Joints ediich must t*ansmit the
shall be 1/16 in. larger than the forces in adjacent parts by means of
musinal diameter of the bolt f or shear are divided into two categ2 ries

bolt sites up to and including I in. in the current specification; friction-

; and 1/3 i=. largrr than the nominal type and bearing-type. High initial
! diameter ut tte bolt f or bolt siJes bolt tevision provides worthuhile advan-

largt r than I in. tages, therefore the same initial ten-
(b) Therua1 cutting shalI not ssoning is recommended for bearing-type

tie used unless the load-tearing connections as for the friction-type.

surf aces are machined or ground Among these benefits are overall joint
smooth. Except as otherwise speci- rigidity, a better stress pattern and
t ied in (d) below, holes may be security against nut loosening.

|
perm.hed provided the thickness of Since its first publication the

' te. auterial is not greater than the Specification has permitted the use of
meninal diameter of the bolt plus- belt holes 1/16-in. larger than the

I/a in. Ibles shall be subpunched bolts installed in them. More recently

and r*.uned or drilled or thermally research has shown that, where

tut = Acts Lie thidness of the greater latitude is needed in meeting
material is greater than the no- dimensional tolerances during erection.
minal diameter of the bolt plus samewhat larger holes can be permitted

|

|
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1/H in. linles shall be sub- for bolts 5/8-in. diameter and larger
pmu led and reaned or drilled or without adversely af fecting the per-
Itu rmally rut when ite thickness formance of shear connections assem-
of the malerial is greater than the bled with high strength bolts. Pro-
ninninal diameter of the bolt plus visions based upon these findings are

now included in the specification,
I/H in,

d (c) lhe die for all subpunched | Since an increase in hole size gen-
{holesshallbeatleast1/16in, t cally redices the net area of a con-
i smaller than tic noninal diameter nected part, their use is subject
1 of t he bolt. to approval by the designer.

(d) Ibles in material over Tble 7I 1/2 in. thick having a minlaun
Oversize and Slotted Holesi specif ied yield strength greater than

80,000 psi shall be strilled. Maximum Hole Size (in.) ~

Bolt Oversize Short Long

NF-4/27 Bolted Connections Dia. ( in. ) Holes Slotted ibles Slotted ibles

(a) Surf aces of butted parts in i 5/8 13/16 11/16 x 7/8 'll/16 x 1 9/16'

I ontact with the bolt head and nut | 3/4 15/16 13/I6 x I 13/16 x I //3
t

. shall not have a slope of nore than i 7/8 I I/I6 I I/16 x ! I/8 15/16 x 2 3/16
! I:20, a beveled washer shall be !I I 1/4 1 1/16 x 1 5/16 1 1/16 x ? I/7

ii I/8 I 7/16 1 3/16 x i 1/2 I 3/16 x ? 13/16
| used to compensate f or tic lack of
r

paralicitsum 1I 1/4 1 9/16 1 5/16 x 1 5/8 1 5/16 x 3 1/H
(b) Bolts inaded in pure shear ! l 3/3 1 11/16 1 7/16 x I 3/4 1 7/16 x 3 //It,

| hall not have threads located in iI I/2 1 13/16 I 9/16 x ! 1/8 I 9/16 x 3 V4
js
| tim load hearing part of the shank
I unless permitted by the tesign
!Spesifications. 3 Bolted Parts

NT -4 /73 Precautions Bef ore Bolt ireg (a) The slope of surfaces of
I bolted parts in c.ontact with the

All parts assentsled for holting bolt head and nut shall not ex-
shall have contact surf aces f ree.f rism cred 1:20 with respect to a plane.

scale, chips, or other deleterious normal to the bolt axis. Bolted
f oreign material. Surf aces and edges parts shall fit solidly together
to be joined shall be smooth, unif orm when assembled and shall not be
and f ree f rawn f ins, tears, cracks, separated by gaskets or any other
and ot her defects which would interposed compressible material.
eley, ade the strength of tic joint. Holes may be punched, subpunched

and reamed, or drilled, as ~

required by the applicable code
or specification and, except as
hereinafter provided, shall be a
nominal diameter not more than *

1/16-in. In excess of the nominal
bolt diameter.

974 JW/0304W .
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Wtere shown in the design
drawinqs and at other locations

*
approved by the designer, over-'

sire, sort-slotted, and long-
slottml holes may be used with -
high strength bolts 5/3-in. in
diameter and larger proportinned

- to meet the alinwable working
stresses givm in lable 2 except
as hereinaf ter restricted:

(b) When assembled, all joirit
surf aces, including those adjacent' to the bolt heads, nuts br washers
shall be f ree of scale, except

tight mill scale, and shall also
be f ree of burrs, dirt and

other foreign material that would
prevent solid seating of the parts.

(c) Contact surf aces within f riction-
type joints shall be f ree of oil,.
paint, lacquer or other coatings,'

except as listed below:
1. Hot-dip galvanizing, if

contact surfaces are scored by wire
brushing or blasting af ter gal-
vanizing.and prior to assembly.

2. Inorganic zinc rich paints
as siefined in those sections of
the Steel Structures Painting
Council Systems SSPC PS 12.00,
covering zinc righ points with
inorganic vehicles.,

3. Metallized zinc or alu-
minum applied in accordance with
AWS C2.2 Recommended Practice for
Metallizing with Aluminum and
Zinc for Protection of Iron and
Steel, except that subsequent -

. sealing treatments, described in
Section IV therein, shall not be
used.

e

1

974 3W/0304W
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NI-41/4 Bnit lension 5. Installation

All high strength structural (a) Fastener Tension. Each fastener
bolts shall be tightened to a bolt shall be tightened to provide,
torque not less than that given in een all f asteners in the joint

t he IMign Specif ications. Tighten- are tight, at least the minimum
inq shall he done by the turn of tension shown in Table 3 for the
nut methnd or with properly cali- . size and grade of f astener used.
brated wrenr.hes. Bolts tightmed by Threaded bolts shall be tight-
means of a e.alibrated wrench shall ened by methods described in sub-

! he instalied with a hardened washer paragraphs (c), (d), or (e) of
under the nut or bolt head, which- this section. If required because
ever is the element turned in tight- of bolt entering and wrength opera-
ening. Hardened washers are not tion clearances, tightening by
required when holts are tightened by either procedure described in sub-

| the turn-of-nut method, except that paragraphs (c) or (d) may be done
hardened washers are required under by turning the bolt while the nut
tic nut and holt head when the bolts is prevented from rotating,
are used to Lonnect material having Impact wrenches, if used, shall
a specified yield point less than be of adequate capacity and suf f-

i 40,000 psi. icient supplied with air to perform
the required tightening of each

NF-4 725 Lock ing Devices bolt in approximately ten seconds.'

(b) Washers. A 325 fasteners meeting
All threaded fasteners, except the provisions of Section 2 may be

; high strength bolts, shall be provided installed without hardened washers
with locking devices to prevent when tightening is by the turn-of-

i Inosming during service. Elastic nut method except as noted in
1 stop nuts (when compatible with Section 3. A490 bolts installed

service temperature), lock nuts, jam without hardened washers when*

nuts and drilled and wired nuts are tightening is by the turn-of-nut
all acceptable locking devices. Disc method except as noted in Section 3
and helical spring lock washers shall A490 bolts installed by the turn-
not be used as locking devices. Up of-nut method and A325 or A490
set threads may serva as locking bolts tightened by the calibrated
devices. wrench method (i.e. , by torque

control) shall have a hardened
washer under the element (nut
or bolt head) turned in tightening
and as provided in Section 3, if*

applicable. Two hardened washers
shall be used with all A490 bolts
used to connect material having a
specified minimum yield point less
than 40 ks i.

974 3W/0304W



V NF-4000 FABRICATION AND INSTALI AilON Sheet 43F&I of 44F&l SHEETS

|-ASML NF. Il-AISC lli-STP PRACilCl UlllSIDI IHL BOUM1ARY IV-COMMENIS

I ABRICAll0N K, INSTALL AT ION

i Where an outer face of the
bolted parts has a slope greater
than 1:20 with respect to a plane

a
normal to the bolt axis, a

beveled washer shall be used to
' conpensate for the lack of

parallelism.

(c) Turn-of-Nut tightening. When the;
turn-of-nut method is used to pro-

,
vide the bolt tension specified-

in paragraph 5(a), there shall
first be enough bolts brought to
a " snug tight" condition to in-
sure that the parts of the joint
are brought into good contact4

with each other. Snug tight is
'j defined as the tightness attained

by a few impacts of an impact
wrench or the full effort of a man
using an ordinary spud wrench.
Following this initial operation,

1 bolts shall be placed in any
remaining holes in the connection
and brought to snug tightness. All

i bnits in the joint shall then be
tightened additionally by the app-

;

licable amount of nut rotation
specified in Table 4, with
tightening progressing systema-

i tically from the most rigid part
of the joint to its free edges. ,
During this operation there shalla,

- be no rotation of the part
not turned by the wrench.

(d) Calibrated Wrench Tightening.
When calibrated wrenches are used,
they shoulo be set to provide a
tension at least 5% in excess of
the minimum bolt tension specified

in 5(a). The wrenches shall be'
calibrated at least once each *

work ing day for each bolt dia-
meter being installed. Wrenches
shall be recalibrated when sig-
nificant changes are made in the

924 3W/0304W
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equipment or when a significant
dif ference is noted in the surf ace
condition of the bolts, nuts
or washers. Calibration shall
be accomplished by tightening,
in a device capable of indicating ;

actual bolt tension, three

typical bolts of each diameter
from the bolts being installed.

When adjusting the wrenches
to provide the required tension,
it shall be verified during
actual installation in the
assembled steel-work that the
calibration selected does not,

produce a nut or bolt head
rotation from snug tight greater
than that permitted in Table 4
If manual torque wrenches are

,
used, nuts shall be in tight-

i ening motion when torque is
measured.

When using calibrated
wrenches to install several
bolts in a single joint, the
wrench shall be returned to,

" touch up" bolts previously
j tightened, which may have

been loosened by the tighten-
ing of subsequent bolts,
until all are tightened to
the prescribed amount.

(e) Tightening by Use of a
Direct Tension Indicator.
Tightening by this means
is pennited provided it
Can be demonstrated by an accurate
direct measurement procedure that
the bolt has been tightened in
accordance with Teble 3.

s

1
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NF-5100 GENERAL REQUIREMENTS CODE OF STANDARD PRACTICE

FOR EXAMINATION -

SECTION 6 INSPECTION AND DELIVERY

NF-5110 PROCEDURES, QUALIFICATIONS, (a) Test of Materials
c) AND EVALUATIONS

NDE procedures are in accordance with
Mill tests are performed to the same requirements as for ff

NF-Sill General Requirements demonstrate material conf ormance to Ref. Applicable (basco NDE procedures.
contract requirements. Unless special Personnel Qualifications the same as

Nondestructive examinations shall requirements are included in the invi- for NF
be in accordance with examination tation to bid, mill testing is limited Ref. NDE-1
procedures of Section V except as to those tests required by the appli-
they may be modified by the require- cable ASTM waterial specifications.

ments of this Article. Geometric Mill test reports are furnished by the

unsharpness shall not exceed the fabricator only if requested by the
limits of T-251 of Section V. All owner in either the invitation to bid
examinations shall be performed by or otherwise made in writing prior to

personnel who have been qualified the time the fabricator places his

i as required in .this Article. The material orders with the mill.
results of the examinations shall be The fabricator customarily makes'

evaluated in accordance with the no tests of steel material. The owner
acceptance standards of this Article. must rely on mill tests required by

contract and on such additional tests
NF-5112 Nondestructive Examination as he orders the fabricator to have

Procedures made at the owner's expense. If tests
other than mill tests are desired, the

All nondestructive examinations owner so specifies in the invitation
performed under this Subsection shall to bid and should arrange for such
be executed in accordance with testing through the fabricator.
detailed written procedures which
have been proven to be capable of (b) Inspection

detecting and locating discontin-
i

uities described in applicable if the owner wishes an inspection Procedures used are the same as for
Articles of this Subsection or other of the steel by someone other than the NF and are available to NDE personnel

specifications as unacceptable f abricator's own inspectors, he re-

(borderline) or as required to be serves the right to do so in his invi-
reported. The procedure shall tation to bid or the accompanying
comply with the appropriate portion speci fications. Arrangements may be
of Section V for the particular made with the fabricator for inspec-

examination method. At least one Lion of ruterials at the fabricating

copy of the procedure shall be shop by the owner's inspectors. When
readily available to all applicable nondestructive testing of welding is
nondestructive examination personnel required, the process, extent, tech-
for reference and use. nique and standards of acceptance

s

9220W/0304W
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NF-5113 Post Examination Cleaning shall be c.learly defined in informa-
tion furnished to the bidders.

Followinq.any nondestructive When the owner specifies shop in- Procedures have provisions for post

examination in which examination spection by a third party or by his examinations cleaning where applica-

materials are applied to the piece, own representatives, the owner has the - able Ref. Applicable [hasco NDE

the piece shcIl be thoroughly obligation to see that such inspection procedures

c leaned in accordance with appli- is performed to the fullest extent
cable materials or procedure possible in the f abricator's shop.
spec i f ica tions. The inspection will be perfonned in a

manner to minimize disruptions in
operations and to permit the repair
of all nonconfonning work while the
material is in the f abricating shop. Pipe support inspection

NF 5120 T IML UF EXAMINATION OF WELDS ' performed in accordance3

with OCP 10.12
Examinations of welds shall be Not addressed must be defined in PO

perf onned at the following times dur-
ing f abrication and installation: (a) RT not required(a) Radiography of welds may be (b) MT or PT not required
perfonned prior to any postwled heat
treatment.

(b) Hagnetic particle or liquid
pecetrant examination shall be per-
f onned af ter any postweld heat treat-
ment except examination of P-Number I
material may be perfonned at any
time. ,

NF-5700 REQUIRED EXAMINATION OF I.26.4 Inspection of Welding Visual inspect ion except that dye in-process inspection
penetrant examination will be used is performed on a

WELOS The inspection of welding shall on full penetration welds outside surveillance basis

NF-5210 EXAMINATION OF CLASS I be performed in accordance with the the NF boundary f or pipe supports on per UCP 10.12

SUPPORT WELDS provisions of Section 6 of the Code ASME Class I Piping Systens
for Welding in Building Construction, Ref. 550030
U1.0.-69, of the American Welding OCP10.12
Society.

NI-52tl Class 1 Plate and Shell-type When noadestructive is required, No plate and shell supports
Support Welds the process, extent, technique and

standards of acceptance shall be
(a) All longitudinal and circum- clearly defined in information fur-

f erential full-penetration butt and nished to the bidders.
groove joints, double fillet welded

'tee joints in primary monbers
(NF-1211(b)) of plate and shell type
supports, pennitted by NF -3291(A) and
shown in Fiq. E-3291(A)-1, shall be

,

radiographed. When radiography does
not yield meaningful examination re-
sults, ultrasonic examination shall ,

9?20W/0304W
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lINtthAf10N

NI-$71i Class I Conponent Standard Not applicable. No component standards
outside boundarySupport Welds

(.i) All f ull-pmetration butt
joint s in primary members as defined
in M -l/ll(h) shall be radiographed.

(le) All fillet welds in primary Not applicablo. No component standards
outside boundary

mend ers as def ined if-l?ll(b) that ,

hw. a t hrnat elimensinn greater than
1 in, shall lie examined by either the
maiptetic part icle or liquid penetrant

nu thful.
(c) All other welds shall be vis- Not applicable. No romponent standards

outside bnundary3 * ually examined to the acceptance
. standards sper_if ied in If-5360.
4

Nnle: All supports are either linear
or component standards
(Ref . F MR 5.4.14.2).

! /

1,
Nt" 57/t) L XAMINAT ION OF CLASS 2 AND Not Addressed

CLASS MC SUPPORT WlLDS Must be thif ined in P.O.
*

i

NI -SN I Class 2 and Class MC Plate Not applicable. No plate and shell type
supports outside the NFand Shell type Support Welds boundary,,

j (a) All longitudinal and circum-
ierent tal iull-pmetration butt and
yrnove joints, double-fillet welded;

lap joints and full-fillet welded tee'

{ joints in primary members as det ined
i. in M -l?ll(b) of plate and shell type

supports, permitted NF-3374.2 shallt

I be examined by either the mat,actic
particle or liquid penetrant method.

} In athlition, the adjacent base metal
; for at least 1/2 in. On each side of
; t iw? joint shall be included in the

examination.
(b) Other welds in primary mesters

of plate and shell-type supports
shall be exanined by either the mag-
net ic particle or liquid penetrant
me t Iv>d .

(c) All other welds shall be visu-
ally czamined to the acceptance stan-
dards of NI-5360.

97?t)W/I)304W
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0 -5222 1: law 2 and Class MC Linear
type Support Welds

All welds visually inspei.ted
All welds of' linear-type supports See Comparison in NF-5360

shall te visually examined to the For FSAR acceptance
ai. cept ance standards of NF-5360. criteria for Visual

Inspection
NF -5223 Class 2 and Class MC

Conponent Standard Support Not applicable. No component standards
Welds outside the NF boundary.

All conponent standard support
welds shall be visually examined and
evaluated to the acceptance standards
of NF-$360.

NI-5730 EXAMINATION OF CLASS 3 SUPPORT
WELDS

NT-5231 Class 3 Plate and Shell-type
Support Welds ,

Not applicable. No plate and shell supports
(a) All full-penetration butt outside the NF boundary

welded joints exceeding 1-1/2 in.
thickness in primary monbers of plate
and shell-type supports as defined in
K-l?ll(b) shall be examined by either
the magnetic particle or liquid pene-
trant method. Not appIlcable. Nn plate and shell

(b) All other welds shall be visu- supports nuts ide the ff
ally exainined to the acceptance stan- boundary
dards of NF -5360.

NF-5232 Class 3 Linear-type Support
Welds

All welds visually inspected
All linear-type support welds

Gall he visually examined to the
acceptance standards of NF-5360.

Not applicable. No component standards
NF -5733 Class 3 Component Standard outside the NF boundary

Support Welds
,

All component standard support
welds shall be visually examined to
tte acc.eptance standards of NF-5360.

\

9/70W/0304W
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NF-5300 ACCLPTANCE STANDARDS Not addressed
Must be defined in P.O. No RT required

NF -S310 GENERAL HEQUIREMENTS

Acceptance standards shall be as
stated in this Suharticle.

NF-5320 RADIOGRAPHIC ACCEPTANCE
ST ANDARDS

NF-5321 Evaluation of Indications

Welds that are shown by radio-
graphy to have any of the following
types of discontinuities are
unacceptable:

(a) Any type of crack or zone of
incomplete fusion or penetration;

(b) Any other elongated indica-
tion which has a length greater than:

(1) 1/4 in, for T up to
3/4 in., inclusive

(2) 1/3 T for T from 3/4 in. to
2-1/4 in., inclusive

(3) 3/4 ih. f or i over 21/4
in. where T is the thickness of the
thinner portion of the weld;

(c) Any group of indications in
line that have an aggregate length
greater than 1 in a length of 121,
except where the distance between the
successive indications exceeds 6L,
where L is the longest indication in
the group;

(d) Porosity is not a f actor in
the acceptability of welds that are ?

radiographed.

N
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NF-5330 ULTRASONIC ACCEP1ANCE Not addressed No UT required
ST Ahh4RDS Must be defined in P.O.

All indications which produce a
response greater than 20% of the
reference level shall be investigated
to the extent that the operator can
detennine the shape, identity, and

location of all such reflectors and
evaluate them in terms of the accept-
ance-rejection standards as stipu-
lated in (a) and (b) below.

(a) Ulscontinuities are unaccept-
able if the amplitude exceeds the
reference level and discontinuities
have lengths which exceed:

2 ,(l) 1/4 in, for 1 up to
3/4 in., inclusive .

(2) 1/3 T for i from 3/4 in,
,

to 2-1/4 in., inclusive

(3) 3/4 in. for T over
2-1/4 in, where 1 is the thickness of
the weld being examined; if a weld
joins two members having different
thickness at the weld, I is the
thinner of these two thickness;

(b) Where discontinuities are
interpreted to be cracks, lack of
f usion, or incomplete penetration,
they are unacceptable regardless of
discontinuity or signal amplitude.

.
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NF -5340 MAGNETIC PARTICLE Not addressed No MT required

ACCEPT ANCE ST ANDARDS Must be defined in P.O.

NF -5 341 Evaluation of Indications

(a) Mechanical discontinuities at
the surf ace will be indicated by the
retention of the examination medium.
All indications are not necessarily
defects, however, since certain
metallurgical discontinuities and
magnetic permeability variations may
produce similar indications which
are not relevant to the detection of
unacceptable discontinuities.

(b) Any indication which is be-
lieved to be nonrelevant shall be
regarded as a defect and shall be
reexamined to verify whether or not
aClual defects are present. Surface
conditinning may precede the reex-
amina t ion. Nonrelevant indications
and broad areas of pignentation which
would susk indications of defects are
unacceptable.

(c) Relevant indications are those
which result from unacceptable
mechanical discontinuities. Linear
indications are those indications in
which the length is more than 3 times
the width. Rounded incations are
indications dich are circular or
elliptical with the length less than
3 times the width.

NF -5342 Acceptance Standards
-

(a) Only indications with major
dimensions greater than 1/16 in.
shall be considered relevant.

(b) Unless otherwise specified in
this Subsection, the following rele-
vant indications are unacceptable:

~
,

(1) Any cracks or linear
ind ica tions,

(2) Rounded indications with
dimensions greater than 3/16 in.,

f

9220W/0304W
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' (3) Four or more rounded indi-
rations whose major dimensions are
greater t han 1/16 in, when the indi-
(ations are in a line and are separ-
ated by 1/16 in. or less edge to
eitge,

(4) Ten or more rounded indi-
tations whose nujor dimensions are
greater than 1/16 in, when the indi-
cations are in any 6 sq in, of sur-
Iare with the major dimension of
t his area not to exceed 6 in., with
tie area taken in tie most
unf avorable location relative
tn the indications being evaluated.

NI 4350 L100!D PENETRANT ACCEPlANCE Not addressed PT required only fnr f ull

S T ANDARDS Must be defined in P.O. penetration welets on supports for
ASME Class | Piping Systems,
Acceptance sta ular:1 <. in accordance

it-S351 Evaluation of Indications with W.

(a) Mer.hanical discontinuities
at the surf ace will be indicated by

bleciting out of the penetrant; how-
ever, local tied surf ace imperfec-
t ions such as those that may occur
f rom machining marks or surf ace
conilitions may produce similar indi-
(.ations which are nonrelevant to the
detection of unacceptable
d iscon t inui t ies.

(b) Any indication which is
believed to be nonrelevant shall be
regarded as a defect and shall be
reexamined to verify whether or not
aClual defects are present. Surface
conditioning may precede the reexam-
ination. Nonrelevant indications
and broad areas of pigmentation which
would mask indications of defects are
unacceptable.

(c) Relevant indications are
those which result from mechanical
d iscon t inuit ies. Linear indications
are those indications in which the
length is more than 3 times the

, width. Rounded indications are
| indications which are circular or

elliptical with the length less than
3 times tie width.
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CJ-53S? Acceptance Standards

(a) Only indications with major
dimensions greater than 1/16 in,
shall be considered relevant.

(b)- Unless otheneise specified
in this Subsection, the following
relevant indications are
unacceptable:

(1) Any cracks or linear ,

indications,

(2) Rounded indications
with dimensions greater than 3/16 in.

(3) Four or more rounded
indications whose major dimensions
are greater than 1/16 in. when the
indications are in a line and are
separated by 1/16 in. or less edge
to edge.

(4) len or more rounded
indicalions whose major dimensions '

| are greater than 1/16 in. when the .
indications are in any 6 sq. in of.

I wrf a<.e with the major dimensions of
this area not to exceed 6 in., with

! Lie area taken in the most unf avor-
t able location relative to the indica-
* tions being evaluated.
#

6

NI-5360 ACCEPTANCE STANDARDS FOR Not addressed As stated in 550030 Category "B"
VISUAL EXAMINATION OF Must be def ined in P.O. - joints:

WELDS

(a) Only indications with major 2.2. CATEGORY B JulN15
dimensions greater than 1/16 in.
shall be considered relevant. Category B joints are not part of the

(b) Unless otherwise specified main building frame, but rather pro-
in this Subsection, cracks or other vide auxiliary support or framing for

linear indications are unacceptable. systems, components, and equipment.
These joints are within the miscel-'

JS1002 as connitted in FSAR laneous steel category and shall
Appendix 3.8.B: include, but are not limited to, pipe .

5.I.5.4.3 Acceptance standards for supports (beyond the scope of ASME
cisual examination of weld shall be Codes), stairways, electrical tray

as follows: and conduit supports, instrument sup-
ports and HVAC duct supports, and

Only nonlinear indications with major heavy-gauge HVAC duct inside RCB and
dimensions greater than 1/16-inch its associated HVAC equipment. For
shall be considered relevant. The connections of the foregoing items to

inilowing relevant indications are main butiding frame, and/or auxiliary
unact.cpt ab le. - steel to embedded plates, when the

connections consist of: (1) gusset
- - - "

__ ,- - _ __



VI. O -5000 EXAMINATION SHEET 11E 0F 17E SHEETS

1-ASME NF Il-AISC III-STP PRACTICE OutSIDE THE BOUNDARY IV-COMMENTS
.

L XAM lhAll0N -

.

A. For welded joints 5/8 inch plates or flanges with fillet welds
or less in thickness, an on both sides of the plate element,
indication exceeding and (2) members which are end-welded
I/16 inch, by all-around fillet welds to the

attachment surf ace, the inidercut cri-
8. For welded joints greater terion for Category A jnints shall

than 5/8 inch but less than apply for the whole connectinn,
or equal to 2 inches in
thickness, an indication Typical cases of these connections
exceeding 3/16 inch. subject to the Category A criterion

for undercut are shown in Figure 2.
C. For welded joints greater

than 2 inches in thickness, undersite Fillet Welds
an indication eKCeeding
3/16 inch. The fillet leg dimension may not

underrun the nneinal fillet site by

D. Four or more indications in more than 1/16 inch, and the length
a Iine separated by of the underrun swaii not be more
1/16 inch or less edge to than 20 percent of the weld length,
edge.

E. Ten or more indications in Poros ity

any 6 sq. in, of surface
with the major dimension of The weld may contain a maximum of
the area not to exceed 6 5 percent by surf ace area of
inches with the area taken unaligned, unclustered porosity. For
in the most unfavorable aligned porosity, the sum of the dia-
location to the indication stiers of piping pornsity shall not

esceed 3/8 inch in any linear inch ofevaluated.
seld nor 3/4 inch of any 12 inch

5.1.5.4.4 Rollover (overlap) not length of weld.
exceeding 1/8 inch is acceptable, i

provided the fusion line of ine weld
remains visible for examination.

5.1.5.4.5 There shall be no cracks Cracks

or linear indications in the weld
exceeding 1/16 inch. Cracks are unacceptable.

5.1.5.4.6 Thorough f usion shall
exist between the weld metal and
base metal, except as permitted as
rollover in paragraph 5.1.5.4.4.

9/70W/0304W
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5. l.5.4.1 thdercut (underfill) not . Craters
exceeding I/16 inch may be accepted
f or tN f ull length of the weld - Underfilled groove weld craters are
provided it does not encrnach upon acceptable provided tic depth of
minimum design thickness. For mem- underfill is 1/16 inch or less.
hers welded from both sides, the lhderfill single-pan iillet weld

criteria shall be applied indepen- craters are ar.w ptable provided the

dently, except that the' cumulative crater length is leu than 10 percent
depth shall not encroach on the of the weld length. On multi-pass

fillet welds a t. rater depth ofminimum design thickness.
1/16 inch or less is acceptable.

5.1.5.4.8 underfilled groove-weld
craters shall be accepted, provided Undercut
the depth of underfill is 1/16 inch
or leu. Underfilled single-pass Undercut not exceeding 1/32 inch may
f illet weld craters shall be be acceptable f or the full length of
acepted, provided the crater length the weld. Undercut not exceeding

is less than 10 percent of the weld 1/16 inch may he accepted provided
length. On multipass fillet welds, tiie width is greater than the depth
crater depth 1/16 inch or less shall and the undercut does not have an
le accepted, acute intersection at its root. The

cumulative length of 1/16 inch undercut
the weld length. Enr monbers welded
from both sides, the cumulative
undercut depth or lengt h for both*

sides shall not exceed the above
criteria applied to nne side.

5.1.5.4.9 Adherent weld spatter, on Weld Spatter
structural members, not removable by
wire brushing, is acceptable, unless Adherent weld spatter is acceptable

unless its rnnoval is required forits complete renoval is required f 6r
f urther processing such as coating. further processing such as painting.

Arc Strikes5. l.S.4.10 Arc strikes are accept-
able, provided that the craters,

(1) do not contain cracks (as deter- Arc strikes are acceptable provided

termined by visual examination), and 'that the craters do not contain
,

(?) maximum size does not exceed cracks as detennined by visual exam-
3/8 inch plan or 1/16 inch profile. ination. For high-strength low-alloy
Arc strikes shall be f ree of any steels (minimum yield strength greater
foreign deposits which might inter- than 60,000 psi), all arc strikes
f ery with the performance of visual shall be removed by grinding. The

examination. ground area shall be visually
inspected to assure complete removal
of the arc strne.
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VI. IF-5000 EXAMINATION SHEET 13E OF 17E SHEET S -

1-ASME NF Il-AISC lil-STP PRACTICE OUISIDE 1HE BOUNDARY IV-CUMENTS

L XAMIhAl ION

nield Profile5. l.5.4.11 Welds specified as "E"
un supports for Section III Class I
pipinq shall be identified in accor- Convexity height and butt weld rein-

forcement shall not exceed I/8 inch,dance with paragraph NF-4322.la of
Section Ill. The "W" identifica- except for welds 5/8 inch and over,

where the convexity height or buttLion is given on Pipe Support Design weld reinforcement shall not exceedDram;ings. 20 percent of weld site or thickness
as long as the profile is smooth and

A. Lach weld shall be marked free of sharp transitions.

with welder's symbol in
accordance with Code. Misalignment
Marking shall be done by a .

pemanent method that will Misalignment in butt welds not
not result in harmful con- exceeding one-half the thickness of
tamination or sharp discon- the thinner member thickness or
tinuities. (Reference 1/4 inch, whichever is less, is
paragraph 5.1.5.4.11.8 ) acceptable.

B. Material equal to or greater
than 1/4 inch thick may be
marked by steel indentation
stamping is used, it shall
be done with a roundnose
(radius limit of I/32) or
interrupted dot die. The
maximum depth of the inden-
tation shall not inf ringe
upon the minimum wall Fusion
thickness. Electric etch

** or vibra tool may be used Incomplete fusion between weld metal
and base metal is unacceptable.

in lieu of stamping.

Materials less than 1/4 inch Overlap is acceptable only if full
fusion at the weld toe is visible.,

thick shall be marked by
electric etch, vibra tool,
or similar method approved

by the Project Field
Engineer

5.1.5.4.12 Welding shall meet or Oversize Fillet Welos
exceed specified size requirements
except for the acceptable deviations The weld meets or exceeds specified
that are noted in this specification, size requirements. Either or both
Lither one or both fillet weld legs fillet weld legs may exceed design
may exceed design size by 3/16 inch size by I/8 inch for welds up to and
f or welds up to and including including 5/16 inch fillet, and 1/4-
5/lb inch fillet, and 1/4 inch for inch for welds larger than 5/16-inch

9
,
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VI. O-5000 EXAMlllATION SHEET 14E OF. I ?E SHEETS

l-A5ME NF II-AISC III-STP PRACTICL OUlblit Till 80UhDARY IV-COMMENIS

EXAMlhAllON

welds larger than 5/16 inch f illet. fillet.
;

.

Fillet welds excee.fing t he above |Welds may he longer than specilled.
t.nnt inuous welds may be accepted in limits may be considered acceptable
plate of intermittemt welds. Addi- if (1) the weld oversite is localized,
t innal welds may be made provided and cumulatively the length of the ,

Ioversize weld does not exceed 20 per-the pipe support f unction remains
t lw' samm*. the additional welds need cent of the weld length or ? inches, l

whichever is fonty'r, or (7) the fillet inot umply with minimum site
weld underwent prior repair that re- |requ i rrinen t s , quired depositirwi of additional weld )

metal.
Scalloping (intermittent melting of

the plate edge) shall not be a cause
for rejection of the weld as long as

Ienough plate edge ron.eins such that
the fillet weld size can he verified, j

1Welds may be longer than specified.
Continuous welds miy lee actepted in |

'

place of intenait tent welds.
Welds may have end returns of no-

* minal length equal to 7X (weld
size); maximum lenqth of return
shall not exceed 3X (weld size).

5.1.5.4.13 Weld acceptance criteria
not stateil herein shall be in
accordant e with M -S300.

5.1.5.4.14 Luamination of *K" welds

Wall be in accordance with W-5212
tur all Class I supports NF-5722
for all Class ? supports and W-523?
Ior all Class 3 supports. Welding
tectween needsers and component stan-
dards shall be considered as linear
type support welds. All menters
shall be considered as primary for

examination in accordance with
NF-5700.

5. l.5.4.15 Fillet welds shall meet
iit-up requirements as follows: Backing Fit-up

The fit-up of a back inq har is not a
A. the maximun gap between the

attactunents shall be basis for reject fun.

1/8 inch at the weld joint.
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VI. NF-5000 EIAMIslAT10ll . SHEET 15E OF I ?E SHEETS -'

_ --_

lli-STP PflACllCE outstL'E THE 80tmDARY IV-C(f8ENTS
I-ASML NF ll-AISC

_

IXAMINAlION
.'

li. For .e gap equal to or ex-
t eeding 1/lb inch, increase .
lie teg nf the fillet weld
ley the gap dimension.

Not applicable. No springs outside
M 'e4tM) LXAMINAllom of SPRIK.5 FOR .

the NF boundary
LLA55 I LtMPONENT STANGMtD i

SifrPORIS

NF -$110 Required Examination and
Acteptance Standards

5prings for Class I component
standaril supports shall be examined
af ter coiling by either the magnetic
part icle or liquid penetrant method.
Springs with seams, slits, or quench
a ras ks longer than 3% of the bar
.ti.useter shall be reje cted.

NF-%00 OtlALIFICAiloN5 of NON- IMt addressed
IRSIRUCllVE LIMilNAll0N Must be det ined in P.O.
Pt R50NM L.

Same as for NFle -%IO General Requirements
Ref. IWE-l thasco Procedure*

It W all be the responsibility

of tiv Manut acturer or Installer to
assure that all personnel pertorising .'
runidestructive examination opera-
tisen uneler ticis Subsection are com-
pctent anst knowledgeable of the

. applicable esamination requirements
tn the degree specified in E-55?O.
All nnndestructive examinations
required by this Subsection shall be
perforised and the results evaluated
by qualified nondestructive examin-
atinn personnel. The assignment of
responsibilities to individual per-
sonnel will be at the discretion of
ttu' Manuf acturer or installer.
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SHEET 16L DF. 17E SetEETSvi; CT-5000 EllAMIIIATIC7

.

!!!-STP PRACTICL 011T$10E IHE B0lmDARY IV-C(MMENTS

l-A5ME NF Il-AISC'

L XAMihAl ltHe

Same as for NF
ET -%?ti Personnel Qualification Ref.100-1 Ehawo Procedure

,

(a) Personnel performing non-
destrue tive examination shall be
qualif icit in accordance with $Ni-
IC-IA-1915.3 except as required in
(1) (2), and (3) helow.

(I) t.ertif ication of Level
|11 nemidestri.ct ive examination per-
serinel by examination for technical
einnetcene is required. The pro-
i.esare usent f or examination shall be
describe i in the written practice
whic h is requirvd by $NT-lC-I A-1975.

(?) the nuaber of hours of
training for enwidestructive examina-
t itse personnel 40 perform only one
eye ratisme of a nondestructive exam-
inalisme snethod that consists of more
than nne operation, or perfom non-
destructive examinations of limited
se ope, may be less than' that recom-
numdeil ivi lable 6.2.l A of SNT-IC-I A-
1915. Any limitations or restric-
titsis plaied on the certificatinn-

shall be di%cribed in the written
practice and on the certificate.

(3) for visual examina-
t inn, the Jaeger Nuntaer I letters
shall be used in lieu of the Jaeger
Candier 2 let ters specified in para-
graphs it.?(a)(l) of 5N1-TC-I A-1915.
f or nondestructive examination

.

methods not covered by SNI-IC-I A
estuments, personnel shall be qual-
if ied by the Manuf acturer or
lastaller to comparaole levels of
c.aspeterity by subjection to compar-
able examinations on the particular
method involved: for example, leak
testing. the practical portion of
the qualification shall be performed
usieig ihe Manuf acturer*5 or
Insta ller's proce< hare on parts
representative of the Manuf acturer's
or installer's products.
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VI. O-5000 EXAMINATION SHEET 17E OF .17E SHEET 5

I -A'AE NF ll-AISC lll-STP PRACTICE 0Vl5111 ilt. IlotNWARY IV-CGWENis

tRAMIhAl104

(b) lhe emphasis shall be on
the endivitmaal's ability to perforst

thi= nenukstructive examination in
accordance with the applicable pro-
redare f air the intended application.

(c) For nondestructive examina-
tion methods that consist of more
tharssoie operation or type, it is
petuissible to use personnel quali-
t ird to perform one or more opera-
tions. As are example, one person
may be used ideo is qualified to con-
eact tie examination and another may
te used edio is qualified to inter-

*
pret and evaluate the results.

ISMI-10-I A is a Reconneended
Practice for Nondestructive Testing
Personnel (Jualification and Certif- -

italion published by the American
hciety f or Endestructive Testing.
915 t.hicago Avenue. Evanston.
Illinois 60202.

M h53) Reconis Same as for NF

Personnel qualification records
shall be retained in accordanc.e with
NA-4 W).i

!
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ATTACHMENT (1) Page 1 of 2

Comparison of ASME Section IX and AWS D 1.1 - Welding Codes.

'ASME Section IX -

This section of the Boiler and Pressure vessel code provides direction for |

qualification of welding procedures and welders.

The' code is primarily divided into two sections exclusive of brazing. The
first section, "Procedute Qualification" is intended to require the
manufacturer to demonstrate his capability to deposit weld metal of equal or
greater strength than the base metal (s) involved. These materials range from
plain carbon steel, to high strength quenched and tempered alloy materials,
stainless steels, non-ferrous alloys and combinations of these materials.

It also covers a large range of welding processes, e.g. SMAW, GTAW, GMAW,
SAW, ESW, PAW etc.

The second portion of this code provides direction to the manufacturers in the
" Qualification of Welders" and " Welding Operators", wherein personnel
demonstrate their ability to deposit sound weld metal using parameters and
criteria from qualified procedures.

ASME IX was developed to support construction of vessels and piping in the
pressure vessel industry and as such must support the maintenance of pressure
boundaries in these components. .-

The scope of Section IX has.been extended to provide a basis of qualification
in other areas which come under the jurisdiction of the ASME Code in its
entirety e.g. supports and attachments.

AWS D 1.1

This code in its present form has evolved from earlier efforts by AWS to
establish a basic set of rules for use in the construction of buildings,
bridges and tubular structures. It does not provide design criteria and as
such is used in conjunction with design codes for particular structures such
as AISC.

The materials and processes prescribed in D1.1 are those normally associated
with carbon and low alloy steels encountered in the constructior, industry.
D 1.1 has established a group of " Pre-Qualified" procedures that may be used
in welding specific materials, with specific consumable in a limited number of
joint configurations that have been thoroughly tested and have a long record
of satisfactory performance.

It also provides for qualification of other joints, material and consumable
combinations, the tests in this case are similar to those used in qualifying
an ASME Section IX procedure.

i

.

!
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ATTACHMENT (1) Page 2 of 2

D 1.1 does require personnel qualification in all cases and the tests used to
demonstrate proficiency are similar to those required by ASME IX.

AWS D1.1 does not provide for construction with all materials, joint
configurations and consumables. Normally where these variations are
encountered the code allows the engineer to accept evidence of previous
qualifications of the joint welding procedure to be used e.g. ASME or MIL-STD
for similar AWS application.

The engineer has exercised this option in a number of areas associated with
structural welding on STP, where ASME procedures are reviewed and if
acceptable, use is allowed in lieu of an AWS procedure. The specific
application is further controlled by Bechtel during review and approval of the
" Form 84" which is a listing of the proposed welding procedures for specific
applications submitted to Bechtel by the Contractor prior to use.

The use of AWS Dl.1 is widely accepted for the fabrication of steel structures
in the nuclear industry and when used in conjunction with a responsible design
code will provide structures with a sound margin of safety adequate for the
intended application.

.

W

6
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ATTACHMENT (2)

I. DIMENSIONAL TERMIN0 LOGY.

A. NOMINAL Dimensions labeled " Nominal" are to identify size or
shape and are not subject to tolerances or
measurement.

,

B. REFERENCE Dimensions labeled " Reference" are non-critical
dimensions which may vary due to forming or .

fabrication. These dimensions are not subject to
any tolerances.

C. MINIMUM All dimensions labeled " Minimum" have a minus
tolerance of zero.

D. MAXIMUM All dimensions labeled " Maximum" have a plus
tolerance of zero.

NOTE: Normal "plus" tolerances on minimum, and
normal "minus" tolerances on maximum, may be
exceeded by any amount which allows proper assembly
and installation of the completed support.

"

E. HOLD Any dimension labeled " Hold" indicates that this
dimension is critical to the function or geometry of
the part and should be given priority over other
dimensions.

F. N/A Any dimension labeled "N/A" (Not Applicable)
indicates that this dimension has been inspected and
verified at an earlier stage of fabrication and is
not subject to tolerances at this inspection.

.
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ATTACHMENT (2)
_

II. CUT DIMENSIONS (LENGTH OR WIDTH)

A. Round Bar (length) . . . . . . . . . . . . . . . . . 1 1/8"

8. Plate or Sheet (length and width) . . . . . . . . . . 1 1/8"

C. Flat Bar or Strip (length) . . . . . . . . . . . . . 1 1/8"

D. Structural Shapes and Structural Tubing . . . . . . . 1 1/8"

E. Pipe and Tubing (length) . . . . . . . . . . . . . . 11/8"

F. Threaded Round Bar (length) . . . . . . . . . . . . . 1 1/8"

G. Hanger Rod (length) . . . . . . . . . . . . . . . . . 1 1/2"

III. ANGULARITY 1

o
- %

k%

'

.

. .

- .

.

.

4',
e

*B&C

A. Angle of Cut . . . . . . . . . . . . . . . . . . . . 1 4'
'

B. Sawed or Burned Edges . . . . . . . . . . . . . . . . 1 4'

| C. Sheared Edges . . . . . . . . . . . . . . . . . . . . 1 10'

:

1

9267W/0300W



l

Page 3 of 4

ATTACHMENT (2)

IV. MANUFACTURING TOLERANCES

-- A. Holes Center to Edge . . . . . . . . . . . . . . . 1 1/16"

8. Holes Center to Center . . . . . . . . . . . . . . 1 1/16"
C. Drilled ( or Machined) Hole Dimater . . . . . . . 1 1/32"

0. Punched Hole Diameter

Burnish Dimension (Punch Side of Hole) . . . . . . 1 1/32"

Breakout Dimension All Thicknesses . . . . . . . . .+ .25 times-

(Die Side of Hole) . . . . . . . . . . . . . . . . . material
thickness

E. Thread Length

Hanger Rod (all sizes) . . . . . . . . . . ... . . 1 2 Diameters
'- - 1/2"

Threaded Round Bar (l" 9 and under) . . . ... . + 1/2"
(Over 1" 9) . . . . . . . . . . .Tl"

- 1/2"
V. FABRICATION

A. Forming

:I" 1. Angles . . . . . . . . . . . . . . . . . . . 1 2"

2. Bend Radii (Other than Clamps)

a. Up to 6" . . . . . . . . . . . . . . . 1 1/6"

b. Over 6" to 12" . . . . . . . . . . . . 1 1/8"
c. Bend Radii Over 12" to 24" . . . . . . 1 3/16"

d. Bend Radii Over 24" and Up . . . . . . 1 1/4"

9267W/0300W ;
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ATTACHMENT (2)

V. FABRICATION (Cont'd)

B. Weldments

1. Angles . . . . . . . . . . . . . . . . . . + 1'

2. Lengths . . . . . . . . . . . . . . . . . . + 1/8"
3. W61ds Lenght (When Specified) . . . . . . . + Weld Size

4. Weld Size (Callout) . . . . . . . . . . . . Plus Only
No Minus

C. Clamp Tolerances

TO ,

1. -
- g-

. . .

f7 7 W f' '

Gj_ l' i! [g I l]
'

*
- .

BEND RADIUS

Pipe Size R G T0 (TAKE OUT)

1/2-1 1/2 + 1/16 + 1/8 + 1/8

Z-3 1/2 + 1/8 + 1/8 + 1/8

4-10 + 3/16 + 1/8 + 1/4

12-18 + 1/4 + 1/8 + 3/8
_

20-30 + 3/8 + 1/8 + 1/2

Uver 30 + 1/2 + 1/8 + 3/4

2. Bend Radius (Hot Form) . . . . . . . 1 x T (min.)
(Cold Form) . . . . . . . 1 1/2 x T (min.)

9267W/0300W
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