
-. LiL.~iSPECTRLUM LABORATORIES INC.  

~~ ~PWSATAWAY NEW ARMSI 06104 PSILOYCI@ 
I wORTOF CHMICAL TESTS 

CLZ ZZaSTZM. PRODUCTS Dae June 1,18 

301 city 'r-Ane Avenue 
ka& Cynwyd, PA 19004 LabwrawAy 110 34730 

Attentio Ins 1s. Sues McCazt ad P.O. #L32300-OON

Sample 

I L.TT.
I a pt I - I I!- I

MRSQU!-1.34 s 
Vtant

1. _ _ _ - .2 -10 

SLhm 0.28 0.10 

S1111111111 0.008 0.0AS__ __ 

________ 0.24 - .35 max____ 

Melybsenum a 

Coviliivn Quality suranc System dated 

and app ed by Ppitol ipe on 

PROFESS 2IONL -NIERN

Sample Description: AJ% 0~ 

1 pc. EUPJ 6" x 40 S/80 Cone. Rled 
Ht-.--tL,800 (Drilli2ngs)

X-Ray Dl11fract.es 
X-Ray Ftlueeeeas 
Emimsente Spoecte (Voewum) XX 

tailelent Spectr (Air) 
lot 4bem isry X= 
Atmien Abserpilee 
Waited 
Cam Chranmeienpaly 

The gaupwteeseted in this top"t were cal~btated by we Of 

NatleeIBael ofw. eStandards 40's. 1261/1265 

ASM Toot Masethm E350, E415 

Howis motbed: Wrought 

or 1.35% Mn max per Note 1, Table 1

Quality Assurance Inspection System 
complies with MIL-1-4S208 A, ASTMI E.
548, and ASME Sec.- I TT Per. NCA -4000.  

We cenrtiy this asl a true 'epont of results obtained 
from our tests of tihs material.

SPECTRUM LAD,

Ilaiwli C. SchaftLq* s C%"ittk 
DiverturMstai'lurgiist 

Samples returned uson request only. Held for I Period of 30 
days meaximum. The liability of this laboratory relative to this 
repor shall not fesoed the amount of the lavolice.

MMPW



JL.....J SPECTRUM LABORATORIES INC.  
~@1)733400 hiI N@.( oap 32A PIU4M AVE. P.O0. Box 565 

WSATAWAY, Mk RE 15 

gal S Irg?".0 cio a sLUA TICA r t CTING 

W-AY0 

"UA S T 11041ii~~f

CAPITOL PIPE & STEEL PRODUCTS 

*301. City Line Avenue 
gal& Cynwyd, PA 19004 

Attenltion: Mao Sue MacCart

REPORT OF MECHANICAL TESTS 

DATE'aY ~ i~.  

ORDER NO. P.O. *L32300-OON 

LABORATORY No. 34730

r"e fedhwlg gailail won sbwaiae from ow tests of his metewiaL 

T.a~amiisuinttdone (1) Pc. 60 x 4" S/S0 Conc. Reducer, Heat #L800~1 

Code - EUPJ, ASTM A-3. Sample- subitted oneG (1) 

Mulroda4f0fl811 1-,nj. Testing specimen (.ubsize) Fig. 5 

Service was provided under the Quality Assurance 

.s5ffim ldated January 2.), V.80 ae . 2, audited and 

approved by Capitol Pipe on 9-22-82.  

IfmphN 10"iided Ti.Id smtorabpsi TensileLoved Tensile Seuontb SELxj R. A.~ 

EUPJ .100 7,310 73,100 8,805 88,050 27.5 

MAT POCEDR~t-Quality Assurance Inopectios System 

5.I5I. Fig. 5, ASTM A-370 (.3500 dia) complies with MIL-l.-45208A. ASTM E

OSwale Ross....no'
0  -1s/1. PerS 4 Ia 548, and ASNIE Sec. 111, Per. NCA-4000.  

Stms a4egis Dilapsa Reree 300 e certify this is a true report of results obtained 

Toot Slpe If~,ise "- ASTM E-4 from our tests of this material.

CALIDIIATI01I Pfl0C7D~lRF -L

Te.Mtlo.1mmost SATEC 
Ca~lbration 06 5-5-83 _______________ 

Isaiaat ore with AIS"MF-4.  
33rmairn49.- B3H S/NI1222.

SPECTRUM LABORATORIES INC.

ii. C. ~4 I IANCK. llIltI;(:Tfltl

is wquelsomp with A14TM E:-0 

Unmion requmgd VjONl 101ust only. Hold for a woold of 30 
"ay mealmim.s I me litgolilty of this Istiorstari relative to 

tIS fews stwoll nol iesedteW onWamunt of the InvoiCe.



SPECTRUM LAB ORATORli.s INC.  

rm.jkCIA AN~ 1001 1 Wi. * 1' At TICtIollo 

.4 PISCATAWAY. NEW JERSEY 0AV54 
orm *t fwpfc~mo CICTAA. NE 10SEO8S P. ltblIft 

U;:gQg'IuIsVg r Lbim REP45R OF CHEMICAL TESTS -A 

021?OL ping A STU"L ZRBDUCTS DateJuy2,18 
Sol City Line AvenueJuy2,18 
&a&. Cynwyd, ftnnsylva&ni& 19004 Laboratory No. 34870 

Attention Ms. S. Nccart m~wh" Puclhase Order L32814-OON

Sam*h !6misi. ~~S01611.i 
IRequirii 

420"I 11

b'6I41t1C.  

ýMenta 
,'2A WMQ

r(oIe..  

rimvie/01t~' 

Sna gnD1A A-12 I ' mi n-a 

Heauring_ _ _ _ _ _ _ _ _ _

t~tI~lI N IN& h4EZl'Al.l .1 114'I h Al. 'h.1Il1M.

II Sse,61 s11. D1-4-i.'r40pi...  

1 Pic. 4" Scli. 80 SR9O, Code WGYR 
1 pc. 4 C-', 80) Tae. Code blZTC

TVA Job (Witnee3s4 -"'---.-.

X-Hay FUaspfewiisa 

~:amso .'*f.(VeettimihX) 

let .hemeeeor) XX 
IUamwe Alo...plion 

lb. ismawk-" tv"4euin~m thi. n-j"Ns mu,'. reibrlCrSh 6y us 

Ntsoaffsil llinuls. 0( S..adaed N..., ~I t1-1'25¶ 

ANeTM Tool1101616: QrpQ, U4".  

Vaewts ilil WO" fA 

Quality Assuranceg Inspectaio System 
cuamiliec with %111 .-I-45208 A. ASTM V*

We certify this isit tru repor toft~ resu~lts obtaained 
from ourtlests uf ths, moteinal.  

SPECTRUM LAB) RI mk 

raWIshal nt eicied he Amount of the invoice.



001) M52140 PY%11& No. 0~15) O2.U82 

eMATOA Cb M 

CAPITOL PIPE~£ STEEL PRODUCTS 
301 City Line Av~knue 
Sala Cynwyd, Pon ylvania 19004 

Attenltion, Ms. S. )IcCart

-SPECTRUM LABORATORIES INC.  
324 fltu" AVL 

PISCATA WAY, New AERsfY 0 

WE1ALLU 11GICAW rtf~ 
: ofesolooL a lt 
00911-9STRU TEVTIST IWO 

FIELO TESTING 
MASS SPCCTONCYCAK 

REPORT 0Of MECHIANIC.AL TESTS

U' . Y..~.. *19
L~ai% 9 ______U11_x

19...S3..
Purchase Order 
ORDER No. __ L322 -1

LABORATORIY N'). '11A 27 f5

Tile Wllewiag resut ateu Wom blaked (tor-n our lersis o( this material.

Type .4 .Ample submitted
-- ~. -,-~ ane 'Li DC. *~ ~c~xi- OI~ m

Marked as fultuvre

YK.%T PIIIWl)IIIIF - \14\ Quaolity Atibmnance IftepectiOal SY6stem1 

sainsiesiau Pia XCPrM 3-17nt ( ~ i......-. compl3ies, withs MIL-1-4S?(06A, AS-11 E
~ Neu. O....m/'. r'.5,48, mad AWK Sec.- Il11, Per. NCA -4000.  

Map"b .~~ U..s tfim....34LA70........... We CLrt(Y this is A true report of resullis obwteard 
I404 SINmWIC, *4 two- VA.1 L11- frvin out leals of this material.

T~u labovisse . -..A.&=E.  

us an460i "sib Uflt V-4.  
I:- - 3- l 5

%S "WieN148t * a fi .%NIV Fr-113.

lemqalutivinlw'wu atooqut wilY. Held 10f A P010 lOf @ 30 
ESYS alsmsimu. Thes Ilieulay of WillS SOMfUIWY 1igttive lu 
lstb 141401 6,11141 nl~j J&ChOu te WIN-Alitl Of thte ItwOlete

d S -,
SPECTRUM LABORATORIES INC.  

11. C.. ?s4.IIANI f, I1111f0 t710~K

a Ones (11 DIM- a acu- am 1111:1111

Coda NEIC, A-Aill -
0



- ., 
., j ... A0CTRUM LABORATORIES INC.  

P--' f.t N . i .• . 4 s PL NkM A VE.  
PISCATAWAY, PN JEWM5Y 08301,"

~W AL V0 t ib ?a 

ilp A& otliPlICION 

CAPITOL PIPE A STEEL FrIO0UCTS 
301 City Line Avenue 
Sala Cyawyd, Pew~ylvania 1.9004 

Attention no. P. Macart

m*mo$ISTAUCTIVI ?"5?Iwo 
FI1LO ?CTaTNO 
*AA&S s"cTisioaif t

U'PORT OI" F.CCHANICAL TV5TS 

DATE .•"" 12 19-43.

Purchase 
ORDER No, L32814-QOU

LAIORATOKY No.

1%e Wklwa. results wero abiased from ow seas tsh motional.  

Type •iemple subminidm ,- !1) t • • 

meo An foflowo _ ,eA 8UA Ine_ IA

2-O- o

myTJd Land Yield susr th pa Tensle Lmed Te--il Sweqpb EL. I R.A. S 
this. f. i f] "" lb . i.AI C L. A A 

______in __m _/loq a..nn &as 1 . -ml toard centi"er_

TI.,T PlltH Fliii • :

sempeibu..± ruL.7t(I ~4m 
• re,- lie,* .0008, 1u•u is. mhf'ill a e9 

3O46 , 4sX Iise m ltfwE-4 A 7f 

1.ua les~ipamu. MP 
Tm .*qn ttdg , wash*- 4.q'l'M K-i.  

4:8.1681o Use. R-9-2.1~ 

is oiudeari wish AI'M K:-40 

Salinties flvanat waoaw requaest cAMy. Hold for a periaod 0: 30 
y5 "SWAMm The ismilryo i thi os d"Oela¥ru ul 0vo a , 

WAoS ,00i s o ,v c msa l, cust thi am o , at te o,""igace.

Quality Assurance Inmpection System 
complieu witl, MIL-1-4S.Z0A. ASTM E
548, end ASMtE Sec. 111, Per. NCA-4000.  

We certa(y this is a Irue report of Ieoult$ obtsaned 
frinm our less? uo thins eslerSal.  

SPECTRUM LA8ORATORIES INC.



L.[JII[- SPECTRUM 
.36 q 52CPLiAM AVE 

U CA I lu~loti~r

CAPITOL PIPE & STEEL PRODUCTS 
301. City Line Avenue 
-Bala Cynwyd, PA 19004 

Attention Ks. S ue ENcCart

Phillil. No. (215) 9nY.PUi.  

LABORATORIES INC.  
PISATAWAY, NEW JERSEY 0686 

UhAILLURGICAL ?ISTiNG 
P@P10IESSiONAL 11001041901144 
0000-OCSTPIUCTIVE '%jriN 
iCL0 ?ETaIYINSG 

MASS SP9C7ROu6 T1R

REPORT OF MECHANICAL TESTý, 

DATE:- September 2 3, 19 9 
Purcfjieev 
ORDER No. L-33254-OON 

LABORATORy Uo 35198

Taiho stswimas ,aellw More ousieial five ow tism of tais imaeeraL

?7pel.'smaapile auhmilted 

meekwdas reoflwn

on~e (1) 160 x 14" Tee

I= flROMOU- 
_ -.  

Quality Assursince Inspecuion S stem,
Sa~swissi -SOSO RA.  

Somal Strain Olaps. Refemoe. 35198 

CAU.RRATM~t PROCKDIRTUz..  

ea&smmkoDo..-5-5-83 

RAWu"Womre NAIr S/N2BS1

complies with.MIL-I-.4S0A. AS'TM E
5US, and ASME See. 111', Psi. NCA-4000.  

We certifY this a6 a true report of result$ obtained 
from our tests of bus material.  

SPECTRUM LABORA TORIES INC.  

ii.(: %4tI~NC* 44112tl

is IIIsep,. with ASTM F-0 

Samoam WWI"e VON 'squest only. Mitd tot a W6rid of 30 
ft" utmwMu TNe liamlty, of this Isesvtory, relative to Osft pe s all s exceed then amount of the invoice.



..UJI..."" CSB '83 0 62 8 303 
W= SJ•.O GovElxrWrr 

Memorandumn TENNESSEE VALLEY AUTHORITY 

TO : C. A. •hadley, Chief, Mechanical Engineering Support Branch, 

VTC126 C-K (2) 
F~M rank Van meter, Chief, Construction Services Branch, 500 SPT-K 

DATZ June 28, 1983 

SUNJ=CT. VATTS BAR NUCLEAR PLANT - PRODUCT ANALYSIS OF CARBON STEEL FITTINGS 

FURHSHED BY TUBE-LINE, INC.  

AYs equested by a TVA 45D dated Kay 11, 1983, 15 carbon steel fittings •4

furnished by Tube-Line, Ino., to Vatta Bar Nuclear Plant have been 

evaluated for chemical composition and hardness. Filings for more accurate 

wet analysis were taken from the weld preparation ends without affecting 

the usefulness of the fittings. Results, when appearing questionable, were 

confirmed by repeat analysis- Since the Certified Material Test Report for 

the her.t of steel representing eaah type of fitting gave choemical values.  

for a limited number of elements, carbon, manWnese, and silicon are 

considered the meat useful in comparing our results with Tube-Line'ts 

Certified Material Test ?" ;art. Sulfur and phosphorus are segregate 

elements and can show congtderable scatte'.  

The attached •hemical analysis test report gives SHE's analysis and 

omperes it with Tube-L - ines values. In 3ui, rY, the 6-in. by 4-in.  

reducers (EaPJ) are from three different beats of steel, neither of which 

agree with the Certified Material Test Report.  

IC-S (a-in. straight tee) and MI2.-T (6-in. 900 elbow) am suspect on 

the basis of a disagreement in one or two elements. A' otders with 

reasonable confidence can be said to apsee with the CHit's.  

The attached table gives the Brinell hardness for each fitting.  

Odginal uigned by 
Frack Van Mbter 

Trank Van Meter 

ITO:ASY 
Attachments 
eo (Attachments): 

HEDS, WB63 C-K
W. H. Childres, SWE-K 

Principally pre' ared bY P. V. Cuthrie, 
extension 2771.  

A13178.2 

uL uv U.S. Souingi Bondi Regularly on the P•yrod• Sauing- Plan



-P4NNOW 6 
MGM0"

-iHBLggTO1 MATERIALS E EEIIEERh.a LAUROATOlV

CHEMICAL ANALYSIS TEST REPOPT

resm Watts Bar mluclear Plant 

tegen ~ No- QC-83-6-9-1 

Lab CArbon Kangan4 
.L " hm.dd. ty,ýj .. _ xi 9 

EZLI-7 6" XS LR 90 elbow 0.20* 0.52 

EZLI-14 0.17 0.51 

EZLI-15 0.15 0.50 

Average of 3 0.17 0.51 

CMTR value 0.14 0.53 

ESlG-8 6" XS LR 45 elbow 0.17 0.45 

ESHG-9 0.15 0.44 

ESE- I 1 0.15 0.44 

Average of 3 0.16 0.44 

COTR value 0.16 0.47 

*Average of 2 or more Independent aralyses.

0U June 10. 1963 

SOKA3-825673 

Capitol Pipe & Steal Products CO

Capitol lip. & Steel Prouucta Co
I

AI61M4" 1r-6lll•,•i~~ v #%, .A. I *two e f",nd a I

T'TT--'T"

e Phosphorus Sulfur Silicon 

qd %• 'lqd S Aq'-d I Rqid I lqd % Weqd 

0.024 0.014 0.19 '4 & 5 agrae reas nably well 
- - - Tnr-. 1al I 0.024 0.011 0.24 exces devi tion It C anl Si.  

0.024 0.012 0.25 

0.024 0.014 0.23 

0.019 0.009 0.23 

0.C24 0.016 0.21 All a.gree r •asonb ty we1l with 

CHTR 
0.023 0.011 0.22 

0.024 0.009 0.21 
0.024 0.012 ro.21 

0.020 0.008 0.23 

X -,.?-,..  .A~l,,tceveto 

eeA J r .. ,.. • •ne



SINGLETON MATERIAL.S ENGINEERING LABORATORY 

CrHEMICAL ANALYSIS TEST REPORT

matte Bar Nuclear Plant 

Rooen No.: HOC-83-6-9-1

Disw JuDe 10. 1983 

Rdwmsw 50K3-825673 

Capitol Pipe & Steel Products Co

Chow" 

Lab Carbon Manganese Phosphorus Sulfur Silicon 

No. Item.de. leqi S bq'd S I ad S Reqd % Itaqi I Reqid J SeSi 

EUPJ-I 6x4" XS con,: red 0.-15*1 0.96* 0.025O 0.014 .24 All I ree re fro diff !rent 

_WPJ-2 0.20* 1.27* 0.0271 0.006ý 0.21 heat of weel.  

EUPJ-13 i 0.26* 0.80* 0.0129 0.0251 0.08 

_ QTR value 0.17 0.46 0.22 0.020 0.21 

____I_________L!zz

*Average cI 2 or more Lnaepenrent on& yees.

Aalvftw Ceki t 2g o_9. 2/L

7' -.271.1 Date 

.£ ")Zt1 

all$

Anemka I 
016IC4W 
NIk. "

*VA 1impi (rnFllqT.17-11ft1



VATTS BAR NUCLEAR PLANT 

CARBON STE'EL I"TTTiGS 

TUBE-LINE P"TTTIT AND FLANGE PROBLEM 

RARNEAS MEASUREM~NTS

Tve Pittinc 

6-in. 13 LU 90 elbow 

6 in. ZR LU 45 elbow 

6 in. 13 LU 45 elbow 

4 In. X3 str tee 

6 in. z 4 In. W3 cooa red

Brinell Hardness 

135 
139 
142 

142 
132 

14~2 

160 
133 
14~5 

150 
14a 
130 

136 
182 
150

•Z=-7 

W.!1- 1 4 Z:LZ-l S 

ESM-8 

wSMo-9 

1114-3 
;~ 371T- 10 

31Z'-5 
31:c-6 

wIPJ-1 
UJ-2 

IUPJ-13

113178.3
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DISPOSITION OF NCR UN 1727.RO 

The diaposition of this NCR will consist of three major areas: I. carbon steel (CS)t II. stainless steel (SS) welded with filler metal, and 
I!. stainless steel (SS) welded without filler metal.  

I. Carbon Steel 

1, WBN to determine if any of the fittings and flanges listed in 
the attached Tables WBN CS-1 and BLN CS-1 are installed in a 
safety-related piping systemS) %TVA Class A, B, C, or D) at 
WBN. WBN to prepare a list by size, product type, and heat 
code to show the quantity which is installed and the safety
related system(s) in which they are installed and send it to MEB 
by October 26, 1983, <if the installed fittings are cut out as 
required by 2 below, no list is required).  

2. Any fittings and flanges which are found to be installed in a 
high pressure (greater than 150 lb/in 2a design pressure), 
safety-related system, in a portion of the system which cannot be *JClLtae; frC'z the re.it -.f thb rystem ',01 '%oltioi. valven. whleh 
are from one of the following Tubs-Line (l-L) nests: FBL.Q, ZZLI, 
SYRZ, EYHJ, ESMG, or NGYE (all of these fittings were 
manufactured by Awaji for T-L and have significant variations In 
the CMTRs furnished by either the base material manufacturer, 
AWaJi, or T-L which were found as a result of the work required 
by II of TVA's Program for Resolution of the Carbon Steel Portion - of the Tube-Line Fitting and Flange Problem at WBN (CS Program 
Plan, copy attached)), shall be cut out and replaced with 
fittings furnished by acceptable manufacturers Which fully comply 
with ASHE Section III requirements.  

Any CS fittings which are installed in safety-relatee, low 
pressure (les than or equal to 150 lb/in2a design pressure) 
system which meet all of the other criteria for replacement 
stated above, shall be hydrotested in accordance with Ira of the 
S3 Program Plan (see 11, 3 below). If the fittings pass this 
hydrotest, they are acceptable for use in the system and do not havq to be replaced. If they fail the hydrotest, they shall be 
replaced with fittings fully complying with ASME Section III 
requirements.  

3*. All fittings installed in nonsafety-related systems meeting VI of 
the CS Program Plan are acceptable and do not have to be cut out 
and replaced.  

II. Stainless Steel Welded With Filler Metal 

This portion, of the T-L problem was dispouitioned by NCR WBN '4866R0 (WBN 830620 103). Please refer to it for further infor'ution. If 
other contractors are identified as having supplied this type of fittings, those fittings shall be dispositioned in the same manner.  

-1.

- - .- - - *-. - -- --



P. WBN shall provide to the WBN N-5 group copies of 
all applicable 

tables listing T-L fittings and flanges. URN N-5 grouo shall, 

during all future review, of safety-related systems (TVA Class A, 

5, C, or D), ensure that none of the listed heat codes are 

installed in these systems which have not previously been 

dispositoned as acceptable for installation in 
that system. Any 

fittings or flanges identified during this process shall be 

nonoanforsed and their disposition determined via the NCR 

procedure.  

3. All T-L fittings and flanges which are not installed or which 

have to be cut out, shall be returned to the contractor who 

originally furnished them. The contractor shall, at no cost to 

TVA, replace the T-L material with material manufactured by 

manufacturers approved by TVA whose material fully complys with 

ASME Section III requirements. However, if WBN has already 

replaced the T-L fittings or flanges with acc.,ptable 
material, 

then the contractor shall be required to give TVA credit for the 

returned T-L material. WBN shall coordinate these efforts with 

the applicable TVA purchasing agent. WBN shall not rebevel any 

fittings or flanges which they cut out. They shall cut them out 

in the area of the TVA circumferential weld and ship them to 
the 

-.ontractor as a "square ended" fitting or flange.  

•. If WBN determines that all of the fittins or flanges of a given 

T-L heat which were shipped to WB1H are installed in ;a safety

related piping system in an area(s) which is inaccessible 
for in

plece testing to III of either the CS or SS Program Plan, 
as 

applicable, they shall contact KMB so that MEB and the contractor 

can determine if other material from the same heat is available 

for testing to III of either the CS or SS Program Plan, 
as 

applicable. If material is available for testing, the installed 

fitting(s) or flange(s) will Pe allowed to remain inplace 

provided the criteria in the either the CS or SS Program 
Plan, as 

applicable, and in I, II, and III above are met. Otherwise, they 

will have to be replaced.  

Prepared by: DateQ 

063273.06



DISPOSITION OF NCR WBN 4866R1 

Note: This NCR covers only welded with filler metal stainless steel T-L 
- fittings..  

The dispoeiti('. of this NCR will be to perform the steps delineated in the 
Propn for Resolution of the Stainless Steel Portion of the Tube-Line (TML) 
Fitting Problem at WBN (S3 Program Plan) which is attached to this NCR.  
Specific additional coaents and direction for each step of the SS Program 
Pln are as follows (the paragrnsph numbers below correspond to the same 
paragraph in the SS Program Plan): 

WBN to locate all of the T-L fittings shown on the Table WBN SS-1WW 
(attached) which are installed in a safety-related piping system(s) (TVA 
Class A, 3, C, or D) at WBR. WRN to prepare a list by size, product type, 
and heat code to show the quantity which is installed and the safety
related system in which it Is installed and send It to FEB by October 26, 1983.  

II1. Coordinate with Singleton Materials Laboratory (SME) to have the 
accessible installed fittings verified as having the same product 
.,,,lys;.- as ti...t r the fti,;t... tciJed it " ."lc, aid he 
pickup and return to URN oa all fittings which were sent to SME to be 
tested when SME has completed all the required tests and no longer 
needs the "ittings.  

IT. a. Perform required hydrotest. It will not be necessary to test 
the 60 x 4" concentr±'. reducer Whose heat cede is AACBJ. It 
will be qualified by the hydrotest on the 6" x ?" concentric 
reducer whose heat code is AACBJ. This is an acceptable 
method of qualification as delineated in section 9.3 of ANSI 
D16.9-1978. Hydrote.t all Jf the other heats listed on the 
NCR except ADFX of which none were installed.  

tV. be RT the fitting* hydrotested in IV a. and RT at least 2 more 
fittings with the same heat number, siz, and product type 
which are not installed. On certain fittings made by Benkan, 
see the note in parenthesis in paragraph I of SS Program Plan 
for numbers or fittings to be RT'd.  

On heat ACKAS manufactured by Fuji, it will not be necessary 
to AT any fittings fwhich are installed UnIles the WEN RT of 
the nonl•ntalled fitting(s) shows una:ceptasle defects. This 
is because TV' ha3 documentation from Fuji, "or this specific 
heat, o• .iller nctal chemistry and that we:ders w•'re AS.M 
Secticn IX qualified. However, if unacceptable defects are 
found during TVA's RT, it will be necessary to RT at least 
two installed fittings from heat ACKAS.



IVT a. Permanently mark each of these fittin&s with a unique identifi
cation number consisting of this NCR number and additional 
digits as required to identify each fitting. Show this number 

on the weld map for affected portions of the ERCW system and 
ensure that these marked-up weld maps become a part of the N-5 
data package for this system.  

IT. d. Make the necessary notations on the N-9 form to comply with this 

paragraph's instructions.  

V. Not applicable to this NCR.  

VT. All of the noninstalled, T-L welded with filler metal fittings which 

have not previou3ly been scrapped are to be returned to Capitol Pipe 
and Steel Products Company either fo- credit--_f the fittings are no 
longer required--or for replacement with fittings manufactured by an 

acceptable manufacturer which fully meet ASM- Section III 
requirements.  

It will not be necessary for WBN to rebevel any fittings which have 
been welded into either the piping system itself or into the h.dro
test assembly. They should be returned to Capitol in their as# 

removed condition. It will be WEN's responsibility to obtain return 
.,ip '.a " .":, • '... .'.as C,.;... 1, and tr of . ..., • ". , o.  
those fittings returned zo Capitol. This list should tell the number 

returned by product type, size, heat nunber, and RD number on which 

it was procured. It should state whether they are to be returned 

for credit or for replacement. WEB will releZse necessary RDs to 

obtain the replacement fittings as soon as they are identified to 

VBN shall provide to the WBH N-5 group copies of all applicable tables 
listing T-L fittings which have been shipped to VIM. "• 11NN-5 group shall, 
during all future reviews of safety-Alated sYsteGs (TVA Class A, B, C, or 
D), ensure that none of the listed heat codes are installed in these 

systems which have not prevmo4;ily been dispositioned as Lcceptable for 
installation in that sYsttM. Any fittings identified during this process 
shall be noneonforred and their disposition determined via the applicable 
NCR.  

Proparod by Date 
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IT. a. Permanently mark each of these fittings with a unique Identifi
cation number consisting of this .CR number and add!tional 
digits as required to identify each fitting. Show this number 
on the weld map for affected portions of the ERCW system and 
ensure that these marked-up weld maps become a part of the N-5 
data package for this system.  

IT, d. Hake the necessary notations on the N-5 form to comply with this 
paragraph's instructions.  

V. Not applicable to this NCR.  

VI, All of the noninstalled, T-L welded with filler metal fittings which 
have not previouzly been sciapped are to be returned to Capitol Pipe 
a Steiel Products Connasy either for c-edit--'f the fittings are no 
longer required--er for repl-cement with fittings manufactured ty an 
acceptable manufacturer which fully meet ASWE Section III 
requirements.  

It will not be necessary for WBN to rebevel any fittinGs which have 
been welded into either the piping system itself or into the h-dro
test assembly. They should be returned to Cap'to! Jn their as, 
removed condition. It will be 'BN's respnsibility to obtain retur:j .hl~ e ,; i:• ;• "- .;s .' j= C:; .'- , .-d Lý- ....r. ... • l .t - : f + •. ' ro 
those fittinq* returned to Capitol. This list shou'd tell the number 
returned by product type, size, heat nunbcr, and FD n"r.ber on which 
It was procured. It should state whether Lhey Akre ,, 1,* re:t.urn,-ed 
for credit or for replacement. MEB will relCL0e tVe-,.O-ary Kos to 
obtain the replacement fittings as soon as they are identified to 

VBN shall provide to the WBN N-5 group copies of all applicable tables 
listing T-L fittings which have been shipped to WBN. IFMN ?:-' group shall, 
during all future reviews of safety-rilated systOMs (TVA Class A, B, C, or 
D), ensure that none of the listed heat codes are installed in these 
system which have not prev-.oeuzy been disP0sitioned As Lcceptable for 
inatallation in that system. Any fittirgs icentified during this process 
shall be noneonformed and their disposition determined via the applicable 
NCR.  

Prepared by Date 
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APPENDIX B TO FINAL REPORT ON NCR GEN#,!8301

Table of Contents 

Table WIN 35-1 W• 

Table WBN SS-1 WO 

Letter from Tube-Line Corporation to TVA dated Yay 6, 1983, Part 21 
Notification 

Props.n tor Resolution of the Stainless Steel Portion of the Tube-Line 
Fitting Problem at Watts Bar Nuclear Plant (Program Plan) 

TVA Division of Corstruction, Watts Br Nuclear Plant, Hydrostatic Test 
Package 

Memorandum froa Frank Van Meter to Guenter Wadeoitz dated July 1, 1983, 
tranmitting work done by Singleton Materials Laboratories on stainless 
steel fittings - Report of Work 

Memorandum from Frank Van Meter to Guenter Wadewitz dated October 26, 1983, 
tranmitting lab workc done on NCR 4866R1 and 4727, transmitting test 
results 

List of item numbers, heat numbers, etc., for tnstalled fittings headed WiN 
NCR 4866, Al (this is a listing of the fittings installed at Watts Bar, the 
item number is a unique number assigned to each piece) 

List of item numbers, heat numbers, etc., for installed fittings headed WDI 
NCR 4727 (thi. is welded without filler metal material)



J Table tBN *3-lW, Revision 0 

Tube-Line (T-L) Stainleas Steel Welded With Filler Metal 
fittin•a Shipped to WBN by Capitol Pipe and Steel Products 

Desription Quantit, Shipped T-L Reat Code TVA RD*/Contract go.  

68 Lq 0Sob 0S 111 AP2HO 809115 
68 'L 90 Sob 403 107 ADM41 809115 
S 6L 90 Sah 4eS 97 A8K 809115 
6N "5 Sob 403 23 A&DAH 809115 
68 •5 Sob 03S 14 ABGT 809115 
68 J5 Sob 403 10 ADFX 809115 
8" 45 3So 403 20 ABLAO 809115 
86 Teo Sob b03 S AAOK 809115 
68 x 40 C. Red ch 40 9 AAC84 809115 
68 x 3C C- Red Sb 403 7 AACBJ 809115 
10' x 8' C. Red S3h 40S 9 AACAQ 809115 
68 1190 Sob S43 25 ACKAS 809117 
6G x3 C. Red Sob 40S 3 AA•CJ 809117 
SR x 6" C. Red Sob 4033 AACAP 809117 

fill Mi an an contract 801A3-825673.  

'A



Table VBV 85-IVO, Revi•ion 0 

Tube-Line (T-L) Stainless Steel Welded Without Filler Metal 

Fittings Shipped to BIN by Capitol Pipe and Steel Products 

Descriotion Quantitv Shipped T-L Heat Code TVA RIO/Contract No.  

" x 20 C. Red %0S 30 ACO 809117 

%a x 24 Tee, IIOS 10 ACC 809117 

Go 9011 40S 1 LATh 809017 

6 403 S3 AATQ 809117 

30 W0U 40S 2 ANA 809117 

3U 5L1 03 1 AlAH• 809117 

30 z 20 Tee, 403 1 LADLI 8"117 

33 901.3 %03 68 ANA. 809117 

40 901 403 1s ABLN 809117 

604L O ALTO 809117 

60 9" 4013 6 MAT 809117 

2-1/20 %5LR 4OS 20 MOGG 809117 

33 45" 403 14 MZAH 809117 

48 4ILt 403 8 1ADAL 809117 

30 Tee 403 12 MEAN 809117 

49 Too 405 3 MACBA 809117 

3 20 Teeo03 15 A&AZ 80914'7 

4: x 20 C. RedRO0 6 MBAP 809117 

2-1/2' 90.R 403S 16 AL 809115 

3" 901. 03S 52 A"A 809115 

46 "LA 3OS 34 AUX 809115 

68 90".1 03S 
OTQ 809115 

68 901.1 03S LATR 809115 

8' 9011 40S 6 MITS 809115 

8, 90.1 S 8 43 ALDAL 809115 

2-1/20 45LX 03S 20 MOOO 809115 

46 "T" 403 LADAL 809115 

STeeo 0S 12 MCAZ 809115 

6' T ee 40 5 4 ALBT 809115 

38x24Tom403 20 A8DAZ 809115 

3S x 20 C. RedOS 24 £35. 809115 

II z 20 C. led 403 13 AIL 809115

fillIa are on oc eotrac
G0E11-8253673.



~:L~ TUBESUNE 
CORPORAlTON 
.61 ,S IM . ,. mlet ,AREHOUSE "14,' 10 ",.1E.9 

M~A) C.  
i3AMUg$ STRIL OMSlgOw Kly 6, 1983 

TVA 
Watts Barr Nuclear Plant 
Near Spring Clty, Tenn. 37381 
ATTN: Wayne Harp 

Attention: Quality Assurance %kna-er 

Gentlemen: 

We shipped to you pursunt to purchase order Issued b7 you to Cai~tol P•&e & Steel the stainless steel fittings listed on the attached Appendix A.  We have recently initiated a comprehensive review of our Quality Assuiance ?rogram. This review has Indicated that the Items listed which ar*e made from A-240 plate and which appear to have been welded with filler =etal vere not manufactured in accordance vith all of the requirements of SA-403 and Section III of the ASM Boiler & fressure Vessel Code. The particU!ar requireeaca involved concern Ri symbol stampi•g, verification of velding procedures and welder qualifications, verification of welding work by an auchorizad inspac:or, receipt of Data Reports frou the manufacturer, and verification of the ch•a,-call properties of the weld netal used In the fittlngs under revleir. To ha" L=itiated steors to determine the chemical properties of the weld aetal and 'hethor 3z7 of the fittings were welded without filler netal.  
We are sending this notice to you pursuant to 10 C.F.R. 1 2.1.21(a) =ne.  have provided a s•allar notice to Capitol Pipe & Steel.  We are undertaking this effort to ensure that any potential safety probu.e Ui evaluated at the earliest possible time and because we value our reputatio.1 

as a supplier of high quality products.  

Very truly yours, 

/3/J. Sharkey 
'Vice-PrtesiJe, . enaral MLanager 
Tube-Line Corporation 

JJS:st 
enclosure



May 6, 1983

APPMNDIX A

SHIUP TO: TVA 
Watts Barr Nuclear Plant 
Near Spring City, Tenn.  
ATT1N: Wayne Harp

37381

CUSTrGIM: Capitol Pipe & Steel 
Bala Cynvyd, Pa. 19004

quanity Description

6" 45 40S 
8X6" Ci 40s 
6" ti 90 40S 
8X66" Cir 40S 
6X3" Ci 40S 
6" Li 90 40S 
6" Li 90 40S.  
8" LR 90 40S 
6" 45 40S 
6" 45 405 
8" 45 40S 

l8" TZE 40S 
6X4" CR 40S 
10118" Ci 40S

G3ade 

31 6L 
31 6L 
3166L 
316L 
316L 
316L 
316L, 
31,6L 
3166L 
3166L 
316L 
31,6L 
316L 316L.

Tube-Line 
Heat: Code 

AMCAP/ 
ACIAS 
AACAP 
AAC3J 
ADM 

AADAM 
ABJT 
ABLAG 
AAGK 
AACBJ 
AACAQ

Customer 
Purchase Ordar 

D24627-OON 
D24627-OOM 
D24627-MM 
D24627-00N 
D24627-0N 
D24245-CON 
D2424 5-00M 
D24245-WON 
D24245-OO0 
D24245-WN 
D24245-005 
L:4245-00N 
D24245-OON 
D24245-OQN



PROARA4 FOR REOLUTION 
OF THE STAINLESS STEEL PORfION Or THE 

TuBELDIE nInIG PROSLVE 
AT 

WATTS BAR NUCLEAR PLANT 

Purpose: This Program Plan i.s prepared for the purpose of qualifying, to 
the criteria contained in section 3b. oa NRC IE 83-06, all of the Tube
Line (T-L) stainless steel fittings which are installed at WBN. The Plan 
Will be used to post facto establish ASME Code equivalence for All 

•-mnnufcturing operations, except UP? stamping and third party 1ispection, 
wmere they are applicable, for all ofa these fittings.  

I. Capitol Pipe and Steel Products Company and TVA will audit the two 
nomfaoturerl who made the fittings for T-L, which were audited post 
teots by T-L. The purpose of these audits is to independently verity 
the results of the T-L audits. The scope of these audits is to 
veriy• empliamece with the requLrements ofa £5 DBP Code, Section 

-M9I, 1971 edition, Summer 1973 Addenda, subartiole 16-2600. In 
particular, the auditors shall look at the manufacturers' 
documentation program, their calibration procedures, and test coupon 
preparation control. They shall establish that no weld repair was 
performed, that no NIDE us required for those fittings which were 
welded without filler metal, and that the manufacturer of 
welded with filler metal fittings has a radiographic procedure to 

--meet the requirements of Wi-51 of ASME Section VIII (1971 Code, 
Ser 1973 addenda) so that the criteria of paragraphs 1 tl-augh 3 
of Code Case -242-1 can be met by TA ftor fittings welded without 
filler metal.  

The audits shall be verformed with checklists Which Will serve to 
verify that each of the foreign manufacturers have good material 
control practices to ensure that heat traceability can be maintained 
during all facets of the manufacturing process, including the marking 
of the heat number (code) on the fittings, and that these practices 
were in effect at the time the material Li question Was 
msnuftatured. The procedures for crating of the fittings and marking 
of beat mbers an the orates which are shipped to T-L will be 
reviewed and approved (during the audit). The manufacturer's 
capability of Implementing all of these procedures will be thoroughly 
*valuated during these audits.  

Capitol's November, 182 audit of T-L will be used ad the basis for 
aooeptance of ?-L's OA program for their portion of the manufacture 
of these fittings.  

The name(s) of Capitol's auditor(s) and their qualifications shall be 
submitted to TVA tor review and approval prior to performing the 
audits.  

If the audits do not result in approval of T-L's vendor 
qualifiaation, all stainless steel material supplied by Capitol from 
T-L shall be suspect,.



U1. All steel manufactured for these fittins must be made to the 
requirements of TVA's Attachment FS (Special Requirements for Steel 
Produced In a Foreign Country) except that the third paragraph of the 
attachment does not apply.  

For each heat Involved in this problem, T-L shall transmit to TVA a 
copy of the original mill test report for the base material from 
which each of the fittings were manufactured; and in addition, T-L 
shall furnish any other ITR's which are applicable to each of these 
heats (T-L has already furnished their own CMffR's for these items).  
All original mill test reports shall be issued by the base material 
manufacturer, shall be written in English, and shall be on company 
letterhead, or equivalent. Any other applicable CMrRs shall be 
Issued by the manufacturer doing the work and shall be on company 
letterhead, or equivalent. These reports shall be the basis for 
acceptance of the test(s) performed in accordance with section 11 
below.  

nXf. For all stainless steel fittings supplied by ?-L, TVA will either 
perform, or have T-L perfo-m at a laboratory approved by TVA, a 
product analysis on each size, each product form (ell, tee, reducer, 
etc.), in a heat. The number of fittings tested and the 
acceptance numbers will be determined in accordance with Table I.-C 
of MIL-TD-105D. The Acceptable Quality Level (AuL) for all sample 
size codes A-D will be 11 and for all samle size codes E-H will be 
25. The number o fittings•aking up a lot For eachbheat vill be 
determined by the total number of fittJngs of a given product type in 
that heat which are installed. The product analysis of the tested 
fittings shall be within the tolerances for the original chemistry 
stated in the applicable ASTH standards. If the product analysis 
tests for a beat aeet the AM. criteria stated above, then that heat 
shall be considered to meet the requirements of the Code. (Note: 
For certain heats of welded with filler metal fittings, manufactured 
by Nippon Bancan, the number of fittings available for test do not 
meet the above stated requirements. For those heats only. TVA 

-propoees to test only the number of uninstalled fittings available, 
and use the results of product analysis and proof tests (see IV) for 
thes fittings, along with the fact that TVA's auditor feels that 
Bmnkan's QA program was ASME Coce equivalent, with the excoption of 
NPT stamping and third party inspection, to accept the fittings u 
being ASHE Code equivalent.) In addition to the product analysis, TVA 
will do a hardness test on these fittings to determine the 
approximate tensile strwr.Sth of the fitting, and an ASTh AM62 
practice A test will be performed on each of these fittings to 
ascertain that the fitting was solution heat treated as required by 
section 6 of ASHE SA-4103. TVA will then use these tested fittings as 
a baseline to perform a fluorescent X-ray analysis test, using a CS! 
model 740 materials analyzer, on each accessible installed fitting of 
the same heat to serve as a check that all fittings with the same 
heat number have, within noemally asceoted limits, the same chemistry 
as the tested fitting. This Inplace test will concentrate on those 
elements for which the CS! model 740 has been shown to be the most 
sensitive and accurate.



For welded without filler metal material which is Installed and no 
identical product is available with the same heat number, TVA will do 
an in-place product analysis for all elements determinable by TA's 
test-equipment and will do a hardneas test to determine approximate 
tensile strengths.  

Any physical ow chemical testing raquA&rd by the material 
specification which ws not documented by the mills or T-L will be 
done by TVA or T-L during this program.  

TV. For all of the T-L fittings which are welded with filler metal, the 
following additional teats are to be peformed: 

a. One fitting per product type, per size, per manufacturer, and 
from the same T-L heat as uws installed by TVA (11 fittings) Will 
be hydrostatic pressure tested In accordance with the section 9.0 
requirements of ANSI 316.9-1978, except that the proo. test 
pressure shall be 1500 psig minimm. However, the fittings shall 
not exhibit any deformation or indications of failure to 
withstand this test pressure. Any fitting which does deform or 
otherwise show indications of failure shall be deemed to have 
fA.iled the test. Should the fitting fail this test, 2 more 
identInal fitttinas shall be tested. If they both pass the test, 
the heat shall be acceptable for use. This test Will serve as a 
confirmation of its pressure retaining capabilities as stipulated 
I. subparagraph NX-36I62.2 of the Code, will verify that the 
fittings will withstand operating pressures in excess of both the 
system design and hydrostatic test pressures (150 ple. and 275 
pais, respectively), and that the weld seam is not the weakest 
portion of the fitting. These teats shall be conducted and 
documented by TVA personnel at VIN in accordance with procedures 
written specifically for these tests. The tests may be 
witnessed, at their option, by the WIN A and other interested 
parties.  

b. The original T-L furnished radiographic (RT) film of the seam 
weld for all fittings tested in (a) will be reviewed by both TVA 
and the VI ANI. TVA will RT the seam weld of at least 2 wgre 
fittings (when available at WIN) per size, per product type, of 
the same heats in a. above and compare this film to the original 
T-L furnished RT film. These RT film reviews, the results of the 
hydrostatic tests in a. above, and the results of tests in III 
above will be utilized by TVA to post facto show welder 
qualification to AStg Section IX criteria.  

0. 9aeh of the fittings which are qtltified by this Program Plan 
Will be permanently wmrked by TVA with a uniqae TVA 
Identification number, which is cross-referenced to T-L's heat 
code. The fitting's location will be noted on the appropriate 
TVA weld map for the EURCW systep.



d. for all fittings meeting (a), (b), and (c), ?VA will note on the 

AMU Code 9-3 ead N-4 Data Report Forms for the Unit 1 and comon 

portions of the WBN £RCV system that those fittings were not NPT 
Mtoaped as requir by Sedotios 11 atd UII of thd ASVE BPV Code 

id will UMO Ief'0t00o* to the tdf, done as a part of this 

PNirmA Plan &s. a dLA for aoeeptanot of the fittings as As3S 

JatuLdn II Code equL-.atdft. n !addition, &.he applicable 
Paw'tic(d) Of the WIN MSAR V%1,1 54 Modified to reflect that these 
ttings are occeptable in a4cordance with IOCIR5O.55a. This 

MtLai will Adt preenTt TVA from N-stampLng the Unit I and common 
portions of the 1ACW system.  

V. On the btsLa of sucoessfull o6mpletion of sections I through III 

a6ote, "VA will, for ll. fittifat welded without filler metal, 
Ot'ft the certification r•euired by paragraph 4 Of Code Case N-242
I. Certification by TVA to Code Case N-242-1 does not change our 
Udftftf aoemiXtment nor does it impact WBIN's 3tAR except as 
wv~dtly stated, in IV above.  

V the, MIMdACg diLOn 411 %d54 taken fot Mny fLttiLnS which cannot meet 
I gtitug V AbOfV4 f6f AStE Station %II Olass 2 or 3 systems: if 
MSlGldd, thty will oe dut GUt and replaced; if w&lded with or 
Atkh6uat fillor.-ieWl and have not been indtalled, they will be 
rpla6ced with fittings cospIJlin with ASt1 Section III 
?equiLrMVnts. All replacement fittings must be manufactured by a 
Njftdituft'e aPproVed by TVA.  

VUT. t, ailpolpid mterial U not daceptable for TVA use at Watts Bar 
101W#IUt watid itli thO' 4O& prOgram La reviSed to 6orrect vendor 
qUaft ida dad 9tt'e1aiiity prOoedures to Meet ASM Code Section 
£11 m~requrnts.  

A• ,-. 'Al A AO 
,V..  

0% 4  C 

Prepared by.:lol 

A00ove a~ . il9t



TINUES•, VALLEY AMUROITY 

ATTACHET•4qZ FS 

ifCIAL 1EQUfIRE1ITS FOR STEEL PRODUCED IN A FOREIGN COUNTIT 

Material seeting the reqairements of the specified ASTM/ASNZ speci:ications 
may be produced by steel sills in foreign countries and their location 
is not restricted by the AS7M/ASMZ specifications.  

Foreig-produced steel is acceptable for meeting the xequirements of this 
specification provided the steel is produced to ASTK/fASE specifications 
by am established and reputable steel sill. Steel produced to foreign 

-standards which by virtue of overlapping chieical ane mechanical properties 
is considered to be "identical" or "similar" to the &&SfI/ASMZ specification 
and grade, shall not be supplied. Other requirements applicable to surface 
conditions, cleanliness, and when required, veldability shall be satisfied.  

To ensure that foreign-p.oduced steel meets the ASTHAASME specifications.  
the Contractor shall provide, at its cost and for eafch heat of steel, 

-results of product analyses and tension tests per'orned by a domestic 
independent commercial laboratory approved by TVA. Such analyses and tests 
are to be conducted in the presence of a TVA Inapecror unless he vaivesd 
the right to be present. The Contractor shall be responsible technically 
and financially for quality assurance audits-of the product analyses and 
tension tests. These results shall be attached to the certified mill test 

- reports submitted by the material manufacturer. The certified mill test 
reports and the results of the product analyses and tension tests shall 
be submitted with the material at delivery. Subseqwent product analyses 
and tension tests for the purpose of verification ma-y be performed by TVA 
at its cost, aid shall be a basis for rejection of sy and all material 
if the results prove to be significantly different tthan the results of 
the supplier furnished product analyses, or if the requirements of the 
specification have not breen met.  

The Contractor shall perfomat, sufficient dimensional checks to verify 
compliance with the tolerances tabulated in AST) A 530 for pipe, ANSI 316.9 
and 316.11 for fittings, ANSI 316.5 for flanges, and ASTh A 568 for sheet 
steel. TVA may perform subsequent receiving inspection d~aensional checks 

-at its cost. These itnpections may be a basis for rzejection if the results 
show that the material supplied does not weft the requirements of the 
specification.

A63061.20



ATZ&M-Zl (Continued) 

All documents shall be vritt j* the Znglish language. All markings 

on tbe mserial shall meet the goifmients of the applicable ASTH/ASIS 

standard listed in the specifigtat)J/Schaduls of prices and shall be 

written in the English languSSgo 

All steel shall be pro tected *6POi% Obipment to prevent dmage or 

deterioation and shall meet %be Oher c-rditioos of this specification.

A63067.20
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WBNIP-QCT-4.37 R2 
Attachment A 
LOP

TENNESSEE VALLEY AUTHORITY 

Division of Conitruct~on

WATTS BAR NUCLEAR PLANT

HYDROSTATIC TEST PACKAGE 

Prepared In accordance with 

WNF-QCT-A4.37 Revision..,,

TEST PAO~AGE NUKIER: i!7 . -~

TITLE: Y0r/7-77J00yxP saf1 r1 /'~7iA ~YA-~ 

4#mgge o6!16ý. A'!

APPROVED 
FOR USE

V

RESULTS 
ACCEPTED

APPROVED 
FOR USE

RESULTS 
ACCEPTED

DATE 

EGINEER _ 

TECHNICAL .  

'!WE• R ,__ _ _ _ _ _ _ _ _ _ _ 

CONSTRUCTION ENIGINEER________ _____ ___ 

NUCLZAR 
POWER____________________ 

NS3S 
VENDOR
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