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' DUKE POWER GOMPANY
P.O. box 33180

CHARLOTTE, N.C. 28242
HAL B. TUCKER Tri.ernoxn

vaca Persmewv - (704) 373-4531June 28, 1984.---o

Mr. Harold R. Denton, Director
-Office of Nuclear Reactor Regulation
U; S. Nuclear Regulatory Commission
Washington, D. C. 20555

Attention: Ms. E. G. Adensam, Chief
.

Licensing Branch No. 4

Re: Catawba Nuclear. Station
Docket Nos. 50-413 and 50-414

Dear Mr. Denton:

Ms. E. G. Adensam's letter of June 18, 1984 transmitted a request for additional
information in regards to compliance with GDC 51 " Fracture Prevention of
Containment Pressure Boundary".

-Attached is a response to that request.

Very truly yours, j

d b JI see w ,

al B.-Tucker

ROS/rbs

Attachment

cci (w/ Enclosure 1 only) i

Mr. James P. O'Reilly, Regional Administrator Palmetto Alliance ;

U. S. Nuclear Regulatory Commission 21351 Devine Street
Region 11 Columbia, South Carolina 29205 ;

101 Marietta Street, NW, Suite 2900
-Atlanta, Georgia 30323 Mr. Jesse L. Riley !,

Carolina Environmental Study Group
NRC Resident inspector 854 Henley Place
Catawba Nuclear Station Charlotte, North Carolina 28207

,

Mr. Robert Guild, Esq.
Attorney-at-Law
P. O. Box 12097
Charleston, South Carolina 29412
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Enclosure 1"

CATAWBA NUCLEAR STATION
COMPLIANCE WITH GDC-51

Response to E. G. Adensam's Letter of June 18, 1984
,

Per the above referenced letter, the NRC Materials Engineering Branch (MTEB)
concluded the information supplied in Enclosure 1 of Duke's May 23, 1984 submittal "

for compIlance with GDC-51 was incomriete in that the following items were not
provided: %" #

1) The limiting materials by specification and location

2) The limiting environmental conditions under which the limiting materials
are called upon'to provide a pressure boundary during operating, maintenance, '

testing, and postulated accident conditions as cited by GDC-51

3) The limiting material test certilications to confirm their presence i

in response to the above concerns, Duke submits the following:

The lowest service metal temperature is identified as the Ilmiting temperature
which will be experienced by the Ilmiting materials of the containment pressure

,|~ boundary when they are providing a pressure boundary during the performance of
the containment function under operating, maintenance, testing and postulated
accident conditions, as cited by GDC-51. Pressure retaining integrity of the ;

limiting materials does not apply during maintenance and testing operations,
since the Equipment Hatch is normally open. The limiting materials (those with
a Permissible Lowest Service Metal Temperature (PLSMT) of 107 F) are described
as follows:

'

!1) Main Steam and Feedwater Penetration Flued Heads - SA 105; annealed, 2"
design axial thic| ness (see Attachment 1 - June 23, 1983 letter by D. L.
Caldwell). NUREG-0577 Table' 4.4 assigns a (NDT + 1.3T) NDT of 67 F/77 F .

'

to this materla1. Given the Si" design axial thickness, the Summer 1977
Addenda Class 2 rules would assign a PLSMT of 125 F/135 F to the material.
However, Duke's analysis states the flued heads are part of a floating
penetration assembly, which would require a < 2" axial thickness under tne
limiting cor.dition. Given a 2" axial thickness, the Summer 1977 addenda
Class 2 rules would assign a PLSMT of 107 F. The LSMT of this material
is above 107 F and therefore meets the requirements of GDC 51.

2) MainSteamPenetrationProcessPipe-SA106GradeC;f.510". min, wall.
NUREG-0577, Table 4.4 assigns a (NDT + 1.3T) NDT of 77 F. Summer Addenda

Clags 2 rules assign a PLSMT of 107 F. The LSMT of this material is above
107 F and therefore meets the requirements of GDC-51.

3) Main Steam Process Pipe - SA 106 Grade C; 31.438" ID x 1 75" min. wall and
31.438" 10 x 1 375" min. wall. HUREG-0577, Table 4.4 would assign a
.(NDT+1.3T)NDTof67F/77Ftothismagerla1. Summer 1977 Addenda Class
2 rules would assign a PLSMT of 97 F/107 F to the material. The LSMT is
above this temperature and therefore meets the requirements of GDC-51.

w=.
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4) Main Steam Process Pipe Fittings - SA 234; UPC (SA 106 Grade C) 31.625"
ID x 1 75" min wall, 31.625" 10 x 1 375" min wall, and 31.5" ID-x 2 375"
min. wall.1NUREG-0577, Table 4.4 would assign a (NDT + 1 3T) NDT of 67 F)
77Ftoghtsmgterial. Summer 1977 Addenda Class 2 rules would assign a
PLSMT97F/107Ftothismaterial. The LSMT is above this temperature
and.therefore meets the requirements of GDC-51.'

>

From the above analysis, Duke concludes that the limiting materials identified
'

above gach have limiting environmental conditions which are not below the PLSMT
of 107 F when called upon to provide a pressure boundary. i,

|

In addition, the requested CMTRs of the limiting materials are found in Attach-
.ments 2 and 3 ,

I
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Attachment 3

CMTR's for Process Piping :
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Attachment 1

,
W CN-SA-83-438

June 23, 1983

- C. C. Rol fe

Attention: T. A. Ford ~

Re: Catawba Unit 1
Main Steam and Feedwater Penetrations
GDC-51-
File: -CN-1206.02-58

-This letter is in response to questions raised by the NRC concerning the design
thickness of the Main Steam and Feedwater Systems Flued Heads.

These ilued heads are a part of floating penetration assemblies. The penetrations
are not anchored to the Reactor Building shell wall but " float" on bellows
assemblies on both sides of the wall. Because of this arrangement, the only

- significant loads on the flued head will be due to pressure in the event of a
pipebreak.

The longitudinal thickness of the Main Steam Flued Head is 51" The longitudinal3

thickness of the Feedwater Flued Head is 4". The required thickness of the Main
Steam Flued Head and the Feedwater Flued Head is less than 2" thick.

Please. call J. D.-Duncan at 6246 if you have questions.

D. L. Caldwell
Supervising Design Engineer

JDD/eam

cc: R. W. Bonsall
S. S. Lefler
W. R. Selden

,

t -
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l Attachment 2 ,e
CMTRs for Penetrations

,
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IS!!EET 1 OF 9DATE REC'D I/2/75 ASSOCIATED PIPING f ENGINEERING CORP.
PRODUCT 10bvISIs o -

,

DATE REQ'D_ PER "ESS" PRODUCTION TRAVELER
1714 EDITION THRU SUMMER '74 ADDENDA

S.S./DWG8 D-23503 PC.MK[S/NI' M 3~ APPL. ASME CODE: SECTION III CLASS: 2 ASME S/N: H-6854

CUSTOMER: DUKE POVER COMPANY DESCRIPTION: TYPE I CUST. DWG8 CTI-1678-1
P ROJ ECT: STA TIC'f CATAVBA.: PROCESS PIPE SUB-ASSD4BLY CUST. SPEC # CNS-1;C6.00-3.0

Jon e T-5191 JPERATION: ACCUMULATTON OF MATERIAL CUST. P . O . l _pg;,p2 ,

YEs0 No O noTrcE IN xDvancE w/A nouns l sounce inse: yEsanoO norrcE in anvancE120 troun. ,CODE INSP:
*

! R* OPERATION DESCRIPTION DATE OPR.3EPT. e p

PR M1.0 ITEM-1, FLUED READ 50" x 40" x 34". c k52'f 53 '7 07 ... .
*

"

CC fil .1 VFPITY CFRTIFIED NATERIAL TEST REPORT. NUTITY CUSTCMER. _f.1/.7/ pJf

; PR M2.0 ITEM-2. PROCESS PIPE 31.250" I.D. x 1 510" MIN. VL. d/(43o f-3 - n G7 . /s . _ .
''

QC P2.1 Vu1IFT CERTIFIED MATERIAL TEST REPORT. NOTIFI CUSTOMER.75S 9)' g.//-77 4///

! PR M3.0 ITUf-3. CUARD PIPE 36.750 I.D. x 1.625" MIN. VL. Chot# (-3 77 G2 _

CC lt3.1 VERIFY CERTIFIED MATERIAL TEST REPORT. NOTIFY CUSTOMER. ESS 36 S.//.T7 4f b|
: N
|

r
' PR M4.0 ITD4 h. INSULATION. ,

b .'.'j
QC Mk.1 VERTFY MATERIAI. CONFORMANCE. .

PR !!5.0 ITEM-5. Ti1D COVER. .020" THK. Cf/2/4 f 3 77 (Jf _./ e
'

00 M3.1 VETiTFY Cminw MATERI AL TEST REPORT. 8 4 77 6f-

C/r72/6 f.3 7 p Q2vn te6.0 TTMf 6. COVER .020" THK. ''

- ,3W.7/ Wof K1 vnin isu run turmTar. tr_st nrPoRT. vj

r,.. m ,
.

sE U 'I 3'

E v iJ 4 J U . '
_"N"MREVIS!aN i

i,. i

5PPROVAL ,,_ _.

g?((//p ph? 5 /fWA Y 7/77 _ f/SY'ctsa'_ 1/!!/ 7
.

pyg,,c, g,,g,.,,-g,- 7 , 7,,,
o.p wa:aGER aPeRovAL.-up ri rv 4y,3g,133,insyycyga ygy,c, ,

.__-___?___________
~
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q. p y/. 7ARMCO STEEL CORPORATION.

p macs N,cnv a couir mcNr oivisio
,,

''
STAfl0N: CATAWBA *12 m .

. .

-
[<

,

.......,,,4I DP CO. ITEM NO~.: .1206.00 3:1' *.- Ant,1co'
. .

.
V ' - . - o o : ~~

; . ;12525'.~: . 0.v . . ,.'O| MPS CO.-ORDER N.O.
*

. vi ?.. .
1 .

- s*= =~~e . < sur. ee==*-
-u--;

'I**l *3..'.".',.', '? .I,.,..',.'-I .hf., ,.
't ,. :.',. '.i ,.'i, .

'
' ''

. .

-
. -.

' - . , : , .,;. ,, ' ; ., . .- .,. . . . . < . *

* ' . '' :. ... . * CERTIFICATE OF COMPLIANCE .,.'- ..

* -' '

: ,; :
* * .

42249 - J' &, . /

..
. ., ,

1 Customer Associated Piping & Engrg. _ P.O. No.
*

Heat No..: 522370-B2 * Armco Order No. 28287-2*
''

-

'

Part No. H-6861 ' Item No.'*~
'

*

j Part Name (1) Flued Head 54 x 40 x 34 APN NO. 613
*

*

t' .
.

, . . ,

*
. -

. . .,
,

. Armco Steel Corporation certifics that the material covered by this.... % .,,
certificat. ion was manufactured in accordance with the requirements of,

r- the purchase order. In" addition, we certify that the material has'
.

been tested and that the results conform to the requirements of the-'

cpecifications' listed below.-
~

4

., i
u :

.
-

-
* -

.

i Applicable Documents:.*
.

,,

)
** F' 1. ASME Boiler and Pressure Vessel Code, Section III, *.

3.1 Subsection NC,1974 Edition including Summer 1974*

f " Addenda. -

? - . .

. ,
.. .; .

./ 2. ASME-SA-105, ASME Boiler and Pressure Vessel Code, *
-

l Section.II, 1974 Edition including Summer 1974 Addenda,. **

..

i. 3 Duke Power Specification CNS-1206.oo-3 0. l'
-

.-.

3.
-..a..,*

,,.
1 .

PPR0VEDUKE POWER COMPANY,' ,'> ..
,

,

AP&EQA NECORDS APPRD
' *

'

o'|pg_
- -

'-

..

.

.. .. ,. ' , I- h DATE y.

'stGNEn_^ ^ "', '*
* -

,

r- r-

. -
. .

*
i

, ,

.
.

-

/q Titic N11ty Assurance Analyst
e .

'

*
J

Qf ., s -.
. . .

Date_ ' July 29, 1976

. . . . . . . - . . . .......- .__ _.. . . . . . _ . . .c
.su , .

,
* /* = .,- .. ., .

. . , ,* .,..
-,

, '

5* , ,
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i ., ,
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i ( r * -

.p j /LitMCO Iran;eeg ud Wpment 0 riales , ,
*. Associated Piping & Engrg. Corp.k '' ,",',,, ,'['c , ,[*** ' ' * cusTouEn,, '

'J .
.

o
LABORATORY REPORT

CuSTowEn S runCHASC onOER No. h2240
.

,

NSCo SA1.ES REGISTER No. IPN-28287 -2'

,,,, 7-29-76 J. A. Vehee,,
srECiriCATION No- ASE-SA-loS

.

'

PART NAME - (1) Flued Head (54 x 40 x 34)
'

D1

[r^A n H- 861
=

No CuSToutn s onG. No. NSCo onc. No.151066-lo
"'

**"*"UC'"*' XTENSILE 78 57 HARDNESS IMPACT TEST
tsawsvente

.. . CouroN
|SDENitriCATION ** # P eteess pa e. us.TI M ATE ELoNG. R E D fJCT. ""'""L - . L O"" I"*"*".

,,n e s t e r=ctw p s e. STRENGTH moe w w rt t. troo p v. t o ,.

4 verso posNT P s.t. X % %*
,,,,, cy,,,, ,,,L,,,

_

/ J V v
52237o32 54,100 82,200 27.0 54.5

*

..

'
-

. _y .

. - . .. n y- . + .- . . . . . . - - . . . - -

-
, e

d,'

, .

j; HEAT TREATENT
(']/ TEST LOCATION. ..

..u . .
. o

Anneal
{t The atove test results

1600 F (21 Hrs.) were c btained f' rorn ao . . .
'

.i .s Furnace Cool. forget test cotpon that- *

/ , was hc at treated with.

-

the pt rt.'
-

E TATION: CATAWBA 12 R0VFOT}
-

; [ P CO. ITEM NO.: 1206.00 3.1 E
,r. -

.

&g }'

*; A PS CO. ORDER NO. C-T2 523 EPT.,

. ~ | : y ,i ,tf'

( ohTC %/ //fys.' / I,

acouinto 36,000 70,000 22.o 30.0 SIGN-U l,

, CHEMICAt. ANAL.YSIS A. g. y,. ' HEAT No. -- 8,

GRAIN Sac. Sam. St. P. 5., Ca. W A. Des. Bde. !'
- *-

, 4 J J.- ,

' ' ( 522370 .25 95 .27 .oY8 .017 -

A . .
..

The che mical. F y cal, c r mecha recal tests*

reporte-I above tre corr 48 as cc itained in*

the FeCiltds of lee CeriJt4n.
0 ST, ''OR Of ATIONA f10 0'

,

rmh L %
,

, .,

.. ..

Ja:r.c ehe<.; * .* * -

,

(''') - evento
I a''. 35 1.05 35 .04 .05 i

G s um. .22 .601 1

t.- ~ * -
e........
. . . - . . . - - . . . . . _ . . _ . . . . . , . . . . . . . . ._. ,- .

~ .' .-
. . . . .

' *
. . . -

* . .
*... ,

/ ' *
.. .. .
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CERTIFICATE OF TEST OH PIPE MATERIAL WO tth
' ~

. .

,, ,
u n niv wo n w se. u n

ASSOCIATED PIPlNG & goo,h'a g.", m
o ENGINEERING CORP.

P. O. DOX 43 ASE QUALITY SYSTEM CERTIFICATE (MATERIAL),

o COMPTON, CA 90220 NO. N-1261 E)PIRES 10-27-78.
-

,

o... 23 April 1975
.. ca.w. s.i.. o,4., n.. s........... I

42939 o F-5565 ASME-SAlo^-GR. C AND ASME-SECTION 111 THRU SLM4
CAP- 1974 ADDENDA. CLASS 2 cmPONFNTS. lg

o. .. .i f ..T j
u. .',s.: 0 0- =8 D- ' M 250" 1.510" M M.*

..Att.

.

ca.w. P.,. N.. 86-5565-345-312 -

_mnUCM
Le.. CHEMICAL ANALYSIS NUU

AP&E y., -.
- c... n.. .-

OEPT ss.,s.: N.. C MH P $ 51 CR HI "

? L 2463 .25 1.00 .011 .018 .21 C. K- d 3 /
' '

,.

L 2743 .24 .94 .012 008 .26 CN.03o DAT ,

* *
g. . SIGNED

A
'

T' 6/ W-Y
'

- - --
,

..,. .. .....-.n...~.. ,..:.-.......-.....-~.- . . . - - - -,- .. . . - .. -
. . . .

MECH ANIC AL PROPE RT.Es |
*-

*' H ". h .. Test y* .2io|,?f.
^

,,,, ,,r,,i.,.; Bar Test,,,,,,,2"y , , , , , ,,,,,
5+ ' +' H+- .Lort) P51

,

4.. Aree E .c h T e.e T... $|2c' {oe, I
,

6 L 2743 #013 77,400 53,100 30.6 57.8 OK .505 Trans.!
o- I L 2463 022 80,200 56,200 28.0 53.7 OK .500 Transo

-

- _ -.
;

V. Notch Charpy impact Test at 20'F.:-

f 4-

* Forg. Soc. E Test Loti Heati .. .' ' Test Lotteshrst Ft.Lbs. Lat.Exp. D/F%' . <
125517Y 013. ,,..L 2743' #013 93.0 068 T -}
25517Z ""

~ * 'p - 82.0 060 54%
"- -.-''

(' 79.0 .060 55% ''s25518Y " - - .

. , " i #022 87.0 .063 665 125518Z "
.

'F S ; 77.0 .059 69%.25519Y "- * * .<
,

255192' " "' ' 80.0 .059 65)-

'25520Z 022 L 2463 1

*

STATION: CATAWBA 'I.2 DUKE POWER COMPANY
- -

.
. DP CO. ITEM NO.:-1206.q0-3.1

'-

MPS CQ. ORDER NO. C-12523 C APPROVED.
, ,' . .,

"4p q. ..

Hyde....*6.T...Each lenoth of pipo hydrostatically tested at 2I00 ps1 fof hdr#4L-aictmausp_ausw 6
'.*

u . 1, .. ... . V

~ !!
~ " ' ' '-

1700*F., hold 2 hrs. at temp. Air Coolod. DATE.

' '1575'F., held I hr. at temp. Air Cooled.
.

|.

s.6...i6 4 as. .. 6.s... .. *.. ....s,........6.........4..*...4

23rd D *' '' AprI 1976 ' ' * * " " ' " " ' -' - - . .

'$,w,w/(.s . ., .... .,p&.... ..... o. ,R a,
. .

n...;, o, ,,

su., sw. 6 w i n.. c.tv. nia-

~
," e . ... ...v,4 .a.s*a was ht* 3. IMI

, _ w < . , e ,- m-..
-. 3 . ._ -. . .. .

|

1-
.

.. -
.. .. .. .,

,

'
I

. .
',

* ', '
s , . ,

g h
* *
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n' q.
'y.. .c. . ., r e st ,. ,.. p .1,,,,,.

.

- . ..

*

....
-i.<r . .

.- .
. . . . _ _ . _. . -

L. .

. . . . . ~ w wm.
'

2 . .. ._ .,. g '"'* ' " ****s ,

? ' ASSOCI ATED PIPING & DGINEGliffr CDIP'' ' ' " * " "'

5 P. O. BOX 4509 - dp A5pE quALf7Y SYSTDI CEwrtricATI OMTDttALSICDDFTO4. CA ~ 90220

6'h NO. M-8261 EXPIES 10-27-78. 7
t

*< ,

'* .

* 28 April 1976.

' *

ASPE-SA106 Gr. C arIdMc 'Sectioc III Thrw Simagc.. - :.. . . , c ... s . e =* "

/ F-5564 974 Agde, de class 2_componerits

'.. M.150" . tau. -
c..7 . .. 1.625" w.w., ' ' , , , , _ . la., , _

c.n.m emeM.. 86-5 % 4-403-366
,

y - - - - . . . - - - . - - -- - - - - . --

_

' -
.

t< c=c = ca:. m,am s )*

.\.
'" ' ' ' ~ **

s.. C s 51 cA we no
'

,j pass y c j
_ _

/ .017 ' 24 /L2 .23 6 .99 'j.co9 -Q
.012d39 .J - 6'/'#2[ H. 5 .25' .92 .007 / .-.. .

.A g y(-y .p . * *
.

,
. . . ,. . c:9'' -

.

STATION: CATAWBA 12
.

',

OP CO. ITEM NO.i|I206.00-3.7 ."*. ''' ~
-

'"" ' ' ~' ""*' ~ ' ' ' * '

MPS CO. ORDER NO. C 12523 -
. ,"*5 .

.

' .

j .IC<seca;.attet.tg3.

"* ~^} k.', . . . CC

.5D.5
0574, I. 2772.' Trans. 74.90Ff 46.900 /- 28.7 / $4.0 OK

e Trarts. 74.9CC/ 48.9C07 29.5 OK/

. J' L 2775 rans. 7+ 900 50.900 / 2|1.5 j/ 56.8 .5 5 039
. 56J cet .50F 059-

,
-

*'( W +totch Impact T4 stat 2D*F.: \
*

' ') ;tf Test Leht' Ft.Lbs. Ductile Fasc +vre laterial erperwice-
C.W-Ca?Vmz

-

,s

t ou ~c:'s' sus .m -
8

.

42.0 40 056. . - . .
.

4 60.5 90 .056 ?g ,
.

c39 e6.0 ; 45 .0t>4 0'''
' ' ' '

64.0 - 6F .059- *

I PPR0VZ.- 57.5 55 - .s
(3, -dR7 L 2773 a39 59.0 60 .oM AP&E-

.
- e9.0 60 .063 i.l Q.C. EPT.;

. ,,

t
# 66.0 60 .058

Focia.Ser.'# Hea+# Test toH Forst.Ser# Hm+# ' Test Latg . DATE [. .
J' '

g@g#2 Dis N2 cU SIGNED. .

H8{ !@| l$
,

== t2m ;.g<- .

. . - .. .. . ~ . . ~ . . . -, , , , , .a .t - , r.r , . a - -..

' *

1650*f.. held I he. at tesgs. Air -*
.

#p,u - -
.

/
. .

.
'

-

, 1.

g[v- g . ..;w.- e +
1* 28tri p .e AprI4 I ( ===,. , _;.

' ' *

4 M,
. = ,.,.

- C ^2 ' v 9[ . . O. se g g.3, ,'w
% =v -

~
pgG-

- r

+[ .* E A.100Cic s. , .

,$'YN * p *. ' '* * * * * * ts,
,

._ , - ._

Of |: .-. .
.

. . .
. . ,

|
* *'.' .

, * '

e .. ,
'b- .,- ._.-._-.-.%.._, , _ _ . _ _ _ . . , _ . _ _ . . _ _ _ _ _ _ . . _ _ _ _ _ , _ , _ _ _ _ , _ . _ . _ _ , _ _ _ _ _ _ . _ _ _ . , , __. __

-



_

.

.

W- . ~ .
.

..

- --

. - -.

e
I

t A &)
ASSOCIATED PIPING & ENGINEERING CORPPRODllCTIONREv1Ss 0

SHEET 1 CF 9-

I DATE REC'D 1/2M5 _

17$ EDITION THRU SUWER '74 ADDENDA
PRODUCTICN TRAVELER

l DATE REQ'D PF.R "MTTSd

PC.MK[S/N4 '2-M113 APPL. ASME CODE: SECTION III CLASS:
2 ASME S/N: H-6858 a '

g|.S./DWGI CUST. DWG8 CN-1678-1D-23755

CUSTOMER: DUKE POWER COMPANT
DESCRIPTION: TIPE I SPEC f CNS-1206.00 1.0

PROCESS PIPE SUB-ASSDfDLY
CUST.

PROJECT: STATIOM: CATAVDA. L _ CUST. P.O. l C-12521
JPERATION: ACCUMUT.ATION OF MATERIAT,

_ i
YESSNOO NOTICr IN ADVANCE 123 nOUR -JOB i __ T-5191

|SOURCEINSP:
CODE INSP: iYESd NO O NcTICE IN ADVANCE N/A HOURS

C
DATE OPR. p ,

,

.

OPERATION DESCRIPTION __

; -
-

OhPT.O[.n.
jR - , . . ,

(*Fo24 s'-3-?? 67
IIDf-1, FLUFD HEAD 50" x 40" x 34". [4-77 of h'I'

;

PR M1.0 NOTIFY CUSTOMER. !.
VERIFT CERTIFIED MATERIAL TEST REPORT.CC M1.1

f.f..

HIN. VL. <"A'o J o 5' 3 77 4L'7

ffYI'dITDf-2, PROCESS PIPE 31.250" I.D. x 1.5108 '2 SS'/7-E A.//-N dy
"

PR 1C.O
NOTIFY CUSTOMER.

VERIFY CERTIFIED MATERIAL TEST REPORT.QC M2.1

Ord 39 f > 77 M , !
ITFN-3. GUARD PIPE 36.750a I.D. x 1.625" MIN. VL. 6.l/-17 ,o f

PR M3.0 NOTIFT CUSTCMER. /SSMS
VERIFY CERTIFIED MATERIAL TEST REPORT.QC M1.1

PR W.O ITD4 Is. INSULATION. ~Y ?:!

OC % .1 VFRIFY MATERIAL Coldi>intANCE.
i.

dm f/4 f-3. n /29
@_i '

ITM4-5. END COVER. 020" THK. 4'll'O 04
PR M5.O y

VERITY CtrumRD FATTRIAL TEST'RFPORT. ICC MS.1

l dN2//e f 3-77 M ,. ; .

PM $86.0 riW8 6. CavFit. .020" THK. [4D2 #7 4
'

VTPTTY Crwrivirn MATERTAT. TF57 RFPnRT. .c. soc l'4.1 . . , , . . , . .

C..." u .. .* .;
. ..,u

REVISION TtCCt J E" ff(/ff* (Y?.? ? 7|C=.

5PPROVAL
t/ yr/ ,*v PROJECT ENGINhER- 7 p./

WYWA h 7/77___IT$Sb 5 '
h* 'cty:- ~

'h0TitORIZED INSPECTOR REVIEW 've, e; %74 MANAGER APPROVAL
- - - -~.m, m,i nmr. TTY CO%TM6% CHIEP INSPECTOR I

, m..,
?
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, ,ARMCO STEEL CORF' ORATION |''

MACHINERY & EQUIPMENT DIVISION
'.

. m
' MATERI AL CODE Odo2/ V . . . . . . " . . " . . " " . .

** ~~
,

;~ ~= ~. -.
JOB NO. OR ACCT. NO. M 9/

.
L

CERTIFICATE OF COMPLIANCE

Customer Associated Piping & Engrg. P.O. No. M/
Heat No._ 522369-B1 Armco Order No. 28287-2 ,

Part No. H-6858 _ Item No.

Part Name (1) Flued Head APN NO. 610

Armeo Steel Corporation certifies that the material covered by this
certification was manufactured in accordance with the requirements of.

the purchase order. In addition, we certify that the material has
been tested and that the results conforra to the require:.ents of the
specifications listed below, except for attached approved deviation.
Applicable Documents:

1. ASME Boiler and Pressure Vessel Code, Section III,
Subsection NC, 1974 Edition including Summer 1974
Addenda.

2. ASME-SA-105, ASME Boiler and Pressure Vessel Code,
Section II,1974 Edition including Summer 1974 Addenda,

3 Duke Power Specification CNS-1206.oo-3 0..

. .

% %_

kNk

f.a APPRoyED I Q C D PT.<

Dh* J Jo !?
-

m,a - 'J/y _e n: a c

s@E%
o ., -/d - J. pg |

- '- % .

!
I

e Quality Assurance nlyst

Date March 18, 1977e

-
.. - . . . . . _ . _ . _ . . . . . . -_ . _.

..

t '

e

'e h
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e
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E.Ws P Fs mm E ?.E ,,,, .. ...,,. . ... ,,...,_ ,_.. ,,,,,
;.e .m ~..o~ ..~1s ,

[ Tusemens e s t. los e 3 c. 02e
[A A D & ENCtNittiNG CotP. TELEK es.1301@ 3,), , g.Q;

March 9, 1971*

. CODE CNN
Armco Steel Corporation
1524 Border Avenue,

Torrance, Calif. 90509
.

Attn: Mr. Nicolas Yallouris
Sales I.ngineer

r

r

Subj: P.O. No. 42249 !
Armco Sales Order No. IPN-28287-2

i
|

Ref Our Job No. T-5191
Duke Power Conpany

Dear Mr. Tallouria: e

!Your Deviation Request pertaining to the Type I Main Stean Penetration '

Flued Head with Temp Flex Scrial No. H-6858, is accepted as requested.

A copy of our sketch SK-5191-4B, Rev. O is attached for your information.

Very truly yours,

TEMP FLEI COMPANI

#

pPR0VE'oltan Kovacs >
ocnior Project Engineer

APOB
ZK/ mag Q.C. EP7-

77Enc.
co: Quality Control DATE 7 g
orig. + 1: G. J. cunderson I ggg
Xcs J. C. Abraham

.D. W. Crowell
G. H. Nelson /J. A. Vehec / Sketch
File

t.>

f
I :

f *

.

mi e..

. . . . - . . , .f

?

.

b

G

. - - - - - , . , . . - - - . . . _ , . . , _ . _ , , -- -+- - . - - - , , - - , - , ,
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f f &a[ gy&mg,any (A 0N
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,

DEVIATIONREQUESd
'

'

.

Date Mnv. RO. 19 7(o.

Cuntomer/qc:or#A rrn Rown c'&can P o. No. 42249
/

. Sales Order No. lpAf 7A7R7-9 'S.O. No. 8429R

IIcat 7.vmber M 2 7 9/49 - R | APN No. $lQ*

Vart ih me R urn NFAn[54 x40x34)Part No. //-4,85B Dwg. No. J3(0/o/o-
_

pescription of Non-Conformance:
(attach drawing or sketch if necessary)

_-* .

'-

.,

T'A'?OL'. "r' '|2:" "'|s" .

/ / ' ' " " -

'y % ?':'.* : 'f: *::''a :;' , .icpo74-

.-

!
'

/

# /MMnA-
,,-

as F ,-

_.
-nw -

Proponed Disposition:
76 Use 'As /s .

,

eMfynad, Department _ -s,Signature a

Custoper Disposition: PPROVEQ
AP&E y

'

#
DATE

SIGNEn N
'--

aIn 1ustrial Prc f = t Sales / 2 - 2," 7 [ l
DateDy, [/

IJ/
(

..
,

.

I

\ >

._.
_ _ . , . - - . . , .
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ARMCO National Supply Division.

: V ar >ce si-ice,,e et a- Aseociated Piping & Engrg. Corp.co ,0,g,
T c-

. Compton, California

LABORATORY REPORT 42249CUSTOMER s rur,CNAsE ORDER NO.

IPN-28287-2NsCO SALES nEGisTEn NO

3-17-77 D. A. Bendere, ASME-SA-lo5on,-
SPECIFICATION M

(1) Flued Head (54" x 40" x 34" x 20-1/2" Long)PART NAME
APN NO. - 610

NSCO ORG. NO.151066-10Eb CUSTOMER'S DRG. NO.PART NO.

L'"*'""'"''TENelLE TEST ' NARONESS IMPACT TEST
veamsvrmer *

' IDENTIFICATION Pecor states Pe' ULTIMATE ELONG. REDUCT. '"'"'" '" "'"* T

visto etmanotu P e D. X STRENGTH moenwett noo pr. tea.

verto point P.e s.
. % % ,,,,, e ,,,,, ,7, g ,, .

m y e /

522369-B1 ) 54,900 ,* 81,400 28.0 58.1
"

HEAT TREATMENT TEST LOCATICN
" Anneal / The above test results were

o obtained from a forged test
1600 F (21 Hrs.) couron that was heat treatedFurnace Cool. wita the part.

,

PPROVE !i

N; '' k AP&Ecoot C#o z#1 j T

}) f DA it'

j SH NEO- - i

t

; I

nEoulnEn 96.000 70,000 22.0 30.0
CNEMICAL ANALYSIS A, g. 7.

MEAT NO. enA8N
g. gem. Se, P. S. h 9Pa. On, tee.

.y

/ V / / V
'

522369 .23 93 .29 .015 .019
1#

The therti:af, p5c:ic-l. e' me:hautal tests I

reporte1 M3se : 3 corr: .t es to temqut, h i

the te:cWs cf I ! Cetp; aMrs. ;

ARMCO STEEL C0llFO.MTION
'

L ',/6 m. .1, |.

!'*"'"

David A. Bent er

( w a=- 35 1.05 35 .04 .05 ;
mEeulato

w ea. .22 .60
. ._ ._ . fM*** *1" - .

i..

6

*
s

,- . - - - .__.~,_-,m,--, -, w e e #. <w . , , . . . ,y- , __7... , , . , . _ , , , , .- .. - . , - . ,



\
'

CK obl. - -.

.
.

- - 03 o
-

,,

.- . . . . . . . . . . . . . . -. __ .. . . . . . .
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CERTIFICATE OF TEST ON PIPE MATERIAL
. ..

|. .

s now wo n ww. u n,

I P.O. DOM 9212*p ASSOCIATED PlP!NG & mousrow.TaxAs774
o ENGINEERING CORP.

P. O. 00X 43 ASPE QUALITY SYSTEM CERTIFICATE (MATERIAL),
o COMPTON, CA 90220 N0. N-1261 E)PIRES 10-27-78

*

, ,

o... 23 April 1976
.. C.i,w. s.i.. o.a.. w.. s........... i

42939 9 F-5565 ASME-SAIO6-GR. C AND ASME-SECTION ll! THRt1 SLMid
t ^% 54 1974 ADDENDA. CLASS 2 CO'PO"ENTS. I

3

o. . . .ii' .i.'. |.-

y, ,',g,g C.D. . l.0. 3I 2SO" l.510" M.W. I*
. TALL

.

c.i.w. P.,. w.. 86-5565-345-312
m n sf C M

L...u CHEMICAL AN ALY115 nubAp&E g-. ~
- u... w..

DEPT.s.,i.1 N.. C MN P $ $l CR HI MO

L 2463 .25 1.00 .011 018 .21 C K- o 3/
'

<'
,

L 2743 .24 .94 012 008 .26 C.N-oyo DAT g f,,,,
, ' '

SG11EDs.

'

i- 5/' . W-T*
--

. .
. - . . . . , . .. .... ..,.. n..,-...s.-,.,.~ e .r..:. ~ --. .~:.---.--#..e. . - .- -- v - . . , . - ..

--

. . .

'
,

MECM ANICAL PROPERTIES**" "
w... N.. Test T*g* .25,orj,*f ,,,,, ,y,i..; Bar Test,,,,,,,,2" , , , , , , , , , ,5. i.' N.- ,.

torti P58 'a. A e. E .c h T e.. T e.e $|ze [ec.,

6 L 2743 #013 77,400 53,100 30.6 57.8 OK .505 Trans.
.- I L 2463 022 80,200 56,200 28.0 53.7 OK .500 Trans.

,

V-Notch Charpy impact Test at 20'F.:.f
' Fo rg.Sor. # Test Loti Heats Test totteenf Ft.Lbs. Lat.Exp. D/FT

d2Ml 7Y 013. L 2743 #013 93.0 066 Y
25517Z "" " 82.0 060 54%

-

j, .

25518Y " "
.

79.0 060 5 55
25518Z " " #022 87.0 .063 66%

i- 25519Y " "'

77.0 059 695-,

25539Z' " " 80.0 .059 655
|. *25520Z 022 L 2463

,

DUKE POWER COi4PANY

*

STATION: CATAWBA ~1-2
' -

t

DP CO. ITEM NO.: 1206.q0-31.
,

MPS CQ. ORDER NO. C-12523 C APPROVED
-

.
, ,

* * " L
'

i i q . .

**
.

H.4e....+e. T... Each lenqth of pipe hydrostatically tested at 2l00 ps for her/G-aict p_c m ;-*-

n . . 1,. ... . . V ~ ~ ' " ' ' ' '.
i .

N1700'F., hold 2 hrs. at temp. Air Cooled. DATr|
.

1575'F., held I hr. at temp. Air Cooled. # I -

,

1 .

s.6.. 66 4 4 5 . 6.s . *,. .. e, .. . . . .. 6. . . . . . . . 4 6. m. ,..
'

Apri, 1976 ''*"**m- - - - .23rd D" * '
.

'$ s.e k // f1 . .

% e+ir'j M.OUCitt0?! ""*"*'''''["''*"''" O. WRIGHT, //i.

. w rw 6, w i n. . c.e. Tein-

! ! ," .. ... ...v,4 ...mtv.i u.3, Ut
-

.. . .. ,-. .
.. .- ......;.---.,, y.. : . , . . . , . g. , . . . ._

. .

*
~ * .

. .. . .
.

. g
-

.. .
$ I $
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1 %. ...e m o, m r0,. . ,,,a m l.
. . ..f 7.gfl

.
f-

'

- - - - --

. - '
.I-

. . - <-; ..
,g.f _ . -- _ gff

,

. . . . --_...:...-==. -, . . . _ , =,

I
_ . .. G. _

, - o n , s..a wns. .- .

.J .. .- .
S ' w.o. sex r.:p
[ A550CIATID PIPINr, & ENF.INEER'le CG|P) *j , , m y,,eq'
o P. O. BOX 4309

C'7y M @All7Y srSTD4 CERTIFICA7E OMTERIALSICDFTCN. CA 90220,

hh No. M-1261 EXPifES 10-27-78.oi p
..'

* -

.

**. 28 Aprii I976*

| A5>E-SA106 Gr. C an'd*MP8-3ection III Thew SM|
c ,. - : . . . . . , i c ... i . i

F-5564 3974 Mdende. Class 2_Ccryoner55%
c...=...' |

.. _ .10. M .750" . wm. , 1.6 25" w.w .' , , , .'

'

c .m w 86-556f-403-368
,

,. - - . - - - . . - - . - - . .- . - . -- --

7 i t- c=t cn mausa
.\,

'
"* '''

s.-. ." . C, nos , 9, s se ca ns no
_ _

7 087' 24 /L2 .23 6 .99 'f.009 % |,

0l2j.34
.

/f -J)*;
. 3 .25/ .92 .007 a s .-r- *.

d)..
y .p . . .e = * -

,g .- ., . ,..
*

. STATION: CATAWBA 12' * ' ' ' ' ~ ~ ' ' ~ ~ ~ ' " " -DP CO. ITEM NO.i1206.00-3.7
'' ' ' ' ' ' ' * "

fAPS CO. ORDER NO. C-12523
'. .

w
. ,'-*

.

.'' N' ) wwur
e na oem CAL 8% COT 9T't1

- J- e ,,e. -{ M Lcc.|T***
' q 2 '2",r_ . , ,, ; .. ..,, m u. . rLn, Sr:c tog

spectnen Test
,

n ,- . w t ... v..

4. , L 2772/ Trans. 74,900p 46.900 4 28.7 / 56.0 OK .25 037
Trans. 74.900 / 48.900 , 29.5 / 56.87 OK .505 039g'. *.

56.5 cK .50F 69L 27T5 ra's. 7+.900 50.90 O / 28.5
.,

- , *

[ V-Natch Igact Ti: stat 20*F.: \

Akatf Test Lcf# Ft.Lbs. Ducti f e F' acture laterial erparisiet - 9
'

rs

0 . U Oc'f61.~TiTZ
~

% oh-t 47.5 50s .N2 ,',

62.0 40 056- . r.
*

60.5 90 .056 ?g<

'

( C39 66.0 45 .0t>4 p|
64.0 65 .059 -

*

I PPROVE<57.5 55 .sc
(*, -dR7L2773 a39 59.0 ; 60 .o54 AP&E-

-
- e9.o 60 .063 i..l Q.C. EPT..

.s
# 66.0 60 .058

Foro.Ser.'# Heat # Test toH Fom.Ser# Hest # ' rest Latr . DAT d . _

'
<.*

U I/g 0]3 T[ @ g SIGNED-13.
,

k 772 037 25540 L 2773 039 |
-

i a 2S.

''

a* ** .5 J{ t. 2772 039 !M 2
**hh s enath of eine hydresfatically tested at 2000 ost for 5 sec. and found acce@.Il+s4

. t.

1650*F., held I hr. at tesup. Air

./ Ap*p.
*

-
-

, .

.o J
'

-.

m...-,..,~ v
*

.- .- .a

g/[ Q so$1)
*

ISth p.,.e Apri8 ly6 f me ,. , a-

'

V M'- -
- - -

-

w_=. .; o, mig.7, ,fg,e.v .

s A.Tovans 9 +4.. *
. .

- u
4'$$b b

[. \ '* * * ' " .
,

, .._ ,

Of
-

|.
.. ..

. . . . ,

. . .

F , --____.Q_ ,- _ _ _ _ _
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' / REC 'D 1/2/75 ASSOCIATED PIPING & ENGINEERING CORP. SHEET 1 CF9i
' % E REQ'D PFR " MESS" PRODUCTION TRAVELER

-

PRODUCT 10NREvISIs o -
iff4 EDITION THRU SUMMER '74 ADDENDA

*

S.S./DWG8 N23511 PC.MK/S/NI l-BEI61 APPL. ASME CODE: SECTION III CLASS: 2 ASME S/N B-6855 ,

* ''
CUSTOMER: D1KE POVER COMPANY DESCRIPTION: TYPE I CUST. DWG8 CH-1678-1
PROJECT: STATI0'i: CATAWDA-1 PROCESS PIPE SUB-ASSFNBT.Y CUST. SPECB CNS-1206.00-3.0, e

JOB i T-5191 )PERATION: ACCUMULATION OF MATERIAT. CUST. P.O.#EM24 '

CODE INSP: YESO NO O NOTICE IN ADVANCE N/A HOURS | SOURCE INSP : YESONOO NOTrCE IN ADvANCc 120 i;CrRr
^

Ofg.R OPERATION DESCRIPTION DATE OPR.3EPT. p

PR M1.0 ITCI-1, FLUED HEAD 50" x kO" x 34". cK525 53 77 07 '.A. . .
~

CC !!1.1 VERITY CERTIFIED HATERIAL TEST REPORT. NOTIFY CUSTCMER. f>/-77 +1 I
,

i
.

PR M2.0 ITD4-2 PROCESS PIPE 31.250" I.D. x 1 510" MIN. VL. d a so f.3 97 C# ..

/ $M-77 4,4 - - OQC M2.-1 VERIFY CERTIFIED MATERIAL TEST REPORT. NOTIFY CUSTOMER. gif/7,f
i

f
PR M3.0 ITDf-3. CUARD PIPF 36.750" I.D. x 1.625" HIN. WL. d/<o 27 5'-3M G9 . 1

hydCC f13.1 VERIFY CERTIFIED HATERIAL TEST REPORT. NOTIFY CUSTOMER. 9.s'53 </ 8-4'-7) or /f
.

|2 ,,

PR 14.0 ITFM-4. INSULATION.
].- .

QC fA .1 VERIFY HATERIAL CONFORMANCE. C. [ j

. !

PR M5.0 ITPf-5. END COVER. 020" THK. <'m zif, 5377 a7 !m
'

CC M5.1 VFRIFT Cnumw MATTRIAL TEST REPORT. .f4-77 M b',

t .-- |-

:

i in l'6. 0 ITrff-6. COVER. .020" THK. Cr72N, r.y.77 cp !

on v6.1 vrttTW cintTrtrn itatrRTat. Trst nFPORT. [# -7) df i
.

1

I' 'S 2 'n " # ~-*
i REVisInn

5PPRr m Ort:rr.mn _

I.p ' * -('
,

i drJ9&bA 9/27/77 ip' "i) :* .- WS'*cera 4'l~?/ '? $ V n e J i W '." 9 * 7 f r.'

, -
-

.

.Q.72 MANAGER APPROVAL dUTHORIZED INSPECTOR REVIEW PROJE.CT ENGINEER- '/ l- .'

u_ _d NOTErfhf'TdN'dbMPLET10NRETURNTUQUALITYCONTROLCl!IEFI'NSPECTOR [.
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ARMCO STEEL CORPORATION p g/ff 7. .-

A4cuiN,ERY a EQUlfWCNr OtVle f)h,p ,

STATION: CATAWBA 12 -

(, ,, s .......''...a,*MDP CO. ITEM NO.: 1206 40-3.'. ' . ,I -

i . .g/. r. . '.
{

C. 9, g
Anr,1co,

MPS CO. ORDER NO..C 125E'34. 'ir. . . : . .. ..........m.
. .' W ,3-

^ |: ' , !. .* '|.; .u.t ;; ;. |. > e cy|, .e
,.... u... .....

.

. * . . . . ' ., . . s.' ' D ',|. .
,

*
.

*

. . . . . .; f : ' . i,r.i. ,i'..Y
-

. ' . , . ~ -
-

. , ' .- -' ' . . , .re .

;'i . ' . . , . ' , , _ , *
: .. ..

-. .g_
. ....

a:- . ,. , : ,; t , ' , ,.
. -

.* * - - .
' s .. .

,
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* CERTIFICATE OF COMPI,IANCE
,

- *
*

i , ,

. + ' .. .-- - - . ., . .. , ,
, ,,

Customer Associated Piping & Engrg. P.O. No. 42249 .6' /*

Heat No._ 522368-B1 Armco Order No. 28287 -l
'

. -- ,

~

Part No. 11-6855 ( Item No.'' ' '
'

3 *

Part Name (1) Flued Head 54 x 40 x 34 APN NO. 607
'

.
.,'

-.. . . ..
, .

- -

1 . .
. .,

-

Armoo Steel Corporation certifics that the material covered by this.,

certification was manufactured in accordance with the requi'rements of .'~~ ' ' '

the purchase order. In addition, we cortify that the material has. .

been tested and that the results conform to the requirements of the-,

-

specifications listed below. ..
',.:'.- .

. ..-

; . .

,

Applicable Documents: , , ' ' f._ * *
.-

,
*

1
o : 1. ASME Doller and Pressure Vessel Code, Section III,

Subsection NC,1974 Edition including Summer 1974.

:.4
*

/ Addenda.
'

) '. 2. ASME-SA-lo5, ASME Doiler and Pressure vessel Code, -~

Section.II, 1974 Edition including Summer 1974 Addenda,**
-: .,

'

. .
- 3 Duke Power Specification CNS-1206.oo-3 0. *

, .. .
.

'| pgQYb
.

'
'

-

DUKE POWER COMPANY A P fe E
,

.' . g c. EP .. . -,

#[* ~

'I QA RECORDS APPROV'ED OATE y. f .e
'*

-
-

SIGNED
'

,,

[,,/QA RE ENJATIVE
*

*
* .

\ ' ox, es' A/7 7'

.

s < .- .

.

.

.
.

j, Titic Quality Assurance Analyst
-

.

[ Date July 29, 1976 -

-

*
t

.

g
- ,

,

. - . ,, . ... - . __ __ ._. - - .. . - . - . . .
. . . . .

..

,'
'

" .- .
. , ..

, ,
. ,

, ,

* . ,

. ,

*
! * ., .
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A A.i. . .: .t . , ,"
. .k,. . . . . . . . . .

..
, . . . . . .
* .

.o !...
..

. . . . . . . . .. . - . . . . . . .

I M . . . . *
tAnt.1co rube, sad (t& eat OMi e* *

, ,

\/ v.....'. c. cusTdMEn
Associated Piping & Engrg. Corp.a.a i. s ..s c .e.. ,

g ,
,

> -

J .

..

LADORATORY REPORT 42240CuStoutn s e unCHASc onoEn No.
,

.
. .

IPN-28287-1NSCO SALES nEGISTER No-
.

u,. 7-29-76 ,, J. A. vehee ASME-SA-105sPECIFICAf ton No
.

*

.Anf NAME -(1) Flued Itcad (54 x 40 x 34)
DOI *

APN No Nsco one. No.151066-10. Ant No. ' H 6. 55 Cusroutn s ono, no.

I""""'"""'L1 ENSILE TEST HAnDNESS IMPACT TEST
v.a..vt..e% ElCoupon * " "* t '"'"" rl

*

* * - uLTIMArt Et.o N G. nEDuCT. 4 ''" 4 % - - ,',. ..
_. . ' . sin,Egfu _

,,eo
loENTIFICATioN *.o6. .t.t..

. .ee ..,n t,,n ......
,

. ,,m..., . . . . x ..... . . . . , . . . . . .

lV 87,000 28.o' 55.6 * ppp,3\f[*
522368-D1 57.200..

APiE,

g

QC. 0 P .
'

.

.
. , ' , ' ,

,

p ,
>AN

..- .,

yof -- 1 '|n.' *..
.

'*

HEAT TREATMENT TEST LOCATION'

-
. ,

, .,

Anneal 'Ihe atove test results<

1600 F (21 Hrs.) were c btained f rom a* .

. I . ,-' Furnace Cool. forror test cotoon that
-

. -

9 was he at treatt d with#
.

.I the,pr rt.'
STA fl0N: CATAWDA 12

*

; .
'

l* . . DP 10. ITEM NO.: 1206.00 2 .! .'* *

MPb CO. ORDER NO. C-1252 1
-

.

3 . . -. .

. . ' i'. .*
1

* ntouinEo 36,000 70,000 22.0 30.0
CHEMICAL. ANAt.Ys49 g, g, y, y' *

anAin siaH"AT N"' ;.' *
e. eaa. es. P. e. c va. .se..

'
.

V V 1| Y
& 522368 .23 92 .28y .ol$ .o14f. . -

-

.+
.

,

rn. in<,n.c s. nus. <, c,.:n.o.cs i. .
'

n ffp0 fit i SMet > t t otf act at tr'itain.d aft
th. f tC 'tdl Cf '; . Ccap,# J t*. A.

0 STUL CORP 0f TION

Ap} (10 {'t kd
*

* -
-

| s. ,
=

i .. eq
g

-

- * *' cap. A. N ehec

.

E l ' O.E E. ' 0" '058"''' '

evinco
| "*~. .22 .60'

-

. . . . . '
.

.

'" '' *
'- * - . . .

.

. , '

6 ,.

., .
_ _ _ . _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ __



t g._o31--

,

03 0
'

-

,,

.. . . . .. . . . , . . . .

s

CERTIFICATE OF TEST ON PlPE MATERIAL
' ''

/. .

s n n iv wo n w w. s i,

'J * o. n o . .
# ASSOCIATED PlPINO 4*

stoverope. Tamas 77
o EN',1NCCRlNO CORP.

P. O. 00X 43 ASPC QUALITY SYSTEM CERTIFICATE (MATERIAL),

o COMPTON, CA 90220 NO. N-1261 EWlRES 10-27-78.
'

, ,

' oe. 23 April 1976
.. c.i.e. s.i.. o.... n.. s.... ... i

42939 -f-' o F-5565 ASME-SAlor-GR. C AND AS"E-SECTION 111 THRU S
4A C A P 1974 ADDENDA. CLASS 2 CCT:PD'?f NTS .-

3
. o . . . . i, ....

|'1.510" M.W.. . , ' , , , , o.o. . s.o. 3f J.56" ..att*

.

c. .w. e u.. 86-5565-345-312
_ m n tf C M

t..... curuicat austesis PFMv'~Ap&E y. ~
w . .. . . ..-

n t WIs....i u.. c un e s si en si u
t

L 2463 25 1.00 011 018 .21 C.K-63/
' ''

L 2743 .24 .94 012 008 .26 Cg.Oyo DAT
, '

SIGNED.
.,

.]~~ ff/' y/ ~/~~''

.
. .... ,._...-.......;,...,.-:.-.r... ....-...-----*-e,,.- .. - .- +~..r

. . .

'

s
,

.25,0','|,a " "'' ' '', ' ^ ', ' 5 0 ' ' " 18 ' S ,,,, ,y,i.4. .
o. .a, v.. .. i.

,, , , , , , ,
Bar Testu . .. n .. Test pu-

.,. ,,,,,,2",

s.. 4,.. e .. > t... v. Slre ioc.tert # Pu''
,

6 L 2743 #013 77,400 53,100 30.6 57.8 OK 505 Trans.

,I L 2463 022 80,200 56,200 28.0 53.7 OK 500 Trans,o*
, ,

' * V-Notch Charpy impact Test at 20*F.:*

e
' Fo rg. Ser. f Test Lott Heati ~ Test Lottement Ft.Lbs. Lat.Exp. D/FT

d25)l 7Y 013 I."TT43 #013 93.0 .066 "T9f''

"" " 82.0 060 54525587Z(* .
.

25518Y ' ' 79.0 060 5 55.

25518Z " ' #022 87.0 063 665
" " 77.0 .059 69525519Y*

.

255192~ ,80.0 .059 65)" '*

*25520Z 022 L 2463''

STATION: CATAWBA 12 DUKE POWER COMPANY* '

DP CO. ITEM NO.: 1206.QO 3.1' -
. .. .

.- MPS CQ. ORDER NO. C 12523 APPRovEn'

-
,

. .,
, r g ..

.
.

. W_* ! |
p.4.....*.T...Each lennth of pIno hydrestatlearly tested at 2l00 esl _ fof u$ % anorm m_. % ;

-

, v --7f=*

1700'F., hold 2 hrs. at toep. Air Cooled. DATr NIMI U
. n...i.........,

.
' ' '1575'F., held I br. at t. . Air Cooled. -

,

|-
..

,

s ...i6 4 as . 6. . . i ....a, . . ... 6. . .. . . 4 s. m. -

23rd c , '' AprI, 1976 ' ' " ' * * * * ' '* -' a

gf"*

' 6 71 s
_ ..y......p..... o. ,,R.,

. .

,s.. . , %,,
8 aw, htte h AaJ 1.8 li.ms Cre'*f. Tet4* ..

,
.

e. .. . W,4 asme Lv.e A.se 3, SW1 '*

,

-
--.. - g- - .a. .v+ . r , 9 9- * g- p *4b. . .

7 .. .
, ..,. . . . . .

*
. . .

.,O . .
g

.

. g

..



|
.,

.

. *
. .

*
*

.
,

..- ,
'

, ~-
- - . . --

~ .- _

_ . _ . . , -
.

) #, *g,, .

* -*d***

I CEQ'*8CATE OF TEST ON. pep ( wait 1ttak *

g7gst |
-

. i ., .r ,'
<-; ..- - - . . . ..

.

. -- .. _g . _ _ _ _ _-, . , .

Q ' , . , . . . . . - .
- - .--- .

. ,. s ** u = wt;> .* h PJ'
.

g * * '" '''* '

. . . . . . . .
g .

# 8 ' ASSOCI ATID PIPINr, & EM*.lNEERING. CUtP'' " " "
I P. O. 80X 4509
, ' CDFTm. CA ' 90220[h,p *

*'

dp A9C QUALITY SYSTDI CEWTinCATE OMTDttALSI
.

fI NO. E-8261 EXPlFES 10-27-78. g
,

O'
I .

. .

*** 28 Aprii 1974 !. '
' -

*

i SPE-$A106 C-r. C ar!J''AhPM' eetioa III Thrv Simmqc ..-. : . . . . i c..... n . :

|AF-5564 s 974 Addenda, class _ _2_Cg.c 3..t5
__

s
ic. .V. . . . '

.33, 34.'750" . m _ __L,6 25" w .5.m. '
. --

-- ~

|
2--.-.--.---.. --). . -i

,,

'

. . , . . as-554-4as-36s
,

,. -- - - -

i t. C= tam cA;. .a4'k5**

'
~ ' . w: . e,,P, s y en on o ..

/ 017'd2+24 /
;') !j L 27 / .D /e .99 f.009 .

/ 012
_ g. 3 .25 .92 .007

_,

?. P ' ' ' ' ' ' ' ' . '

f'
*

. . ~..

.
'

|.s- t v*
'

STATION: CATAWBA 12 .-
DP CO. ITEM NO.i1206.00 3.7 '.

' **

. " ''~ 'T ' " ~' " " *
'*'- -

. .

[MPS CO. ORDER NO. C 12523 -
4 --

.

l. 9 7. Mi I::' V 2y-~,-+_.w e e.. g g ; / - I; g
., . _ , , . . ,

'

-

.

4. , t.2772/ Trans. 74,300 2 46.900 6 28.7 <' f6.0 OK .505 257

29.5 7 56.8Trares. 74.900/ 48.9007 OK 50F 659o . /

.f' L 27T3 rans. 7+.900 50.90 0 / 25.5 S6J OK .50F 69* '

*

V.Notcti Impact T&t at 20'F.: ;*

f * ' , Test Lefd' Ft.Lbs. Ductile Frachtre laterial _etpansiert - ' ')
0, W~ G0e,Heatf

-

s

.6 L"fMZ co ~C:5~ .W5 .M '
%

,

42.0 40 .056 .
. '

.\y
* '

50.5 90 .056i

( 039 66.0 45 .0tp.I*
.

'

64.0 65 .059*
* * -

I PPROVE57.5 55 - .oco
c,. - d 4 7 L 2773

.

cD9 59.0 ; 60 .ose AP&E-

e9.0 60 .063 I. l Q.C. EPT..
.s
i 66.0 60 .05e

Fore.SerM Hea+# Test imH Forg.5er# HefdP Tbst LatF - DATE._[. . .* '

8g @g SIGNED
'

. .
,

#2D15 L m4 033

h3 @| Q n540 t 2775 an ;,< g.

a..w..a Taen s enath of eine hydresfatlemi tv tested at 2000 est for 5 sec. and found accep_fgbj,
,

. 1,

1650*f.. held I hr. at temp. Air *
.

.. .
.

' )*

.

28tti p .* Apri8 i a 4D
gv - -. .~ a- . . . - ~ , .

'* g . ,; * . , , _;-

** ' '

4* * 44,

.?,Q % = g . D. WiiG.T, . /g1- WV '

.- u. - ~.:. . .

8 \[***''', '$' CUE"i a ' '* *p-,
, ,

* -._ .

2f / . .... ..
, . ., ,

--
. . . -.

.
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. . . .

FORM s 02 -e

O)
-

-
- -

.
_.

8 DATE REC'D 1/2/75 ASSOCIATED PIPING & ENGINEERING CORP. SitEET' 1 OP 9DATE REQ'D PER " MESS"

1714 2DITION THRU SU)MER '*14 ADDENDA P@Mg|rane ntv151s o -PRODUCTION TRAVELER
i-

-
|

Uly
i S.S./DWGI D-23763 PC.MK[S/NS ' 2-N261 APPL. ASME CODE: SECTION III CLASS: 2 ASME S/N: H-6859

)

CUSTOMER: DUKE POWER COMPANY IDESCRIPTION: TYPE I CUST. DWG# CU-1678-1
'

I'ROJECT : STATICH: CATAWBA- % PROCESS PTPE SUB-ASSE4BT,Y _

CUST. SPEC # Cf!S-1206.00 "4.0JOB f T-5191 3PERATION: .

ACCitMtfT1. TION OF MATFRTAI, - CUST. P . O . # C-12.521
!

CODE INSP: YESO NO O NOTICE IN ADVANCE N/A HOURS | SOURCE INSP: YESONOO NOTICE IN ADVANCE 120 !!CUPF
E'CEPT. OPERATION DESCRIPTION DATE OPR. *-

,

! PR 10 .0 ITDf-l', FLUED HEAD 50" x 40" x 34". CA52 fo f 3 77 12 7 m.
CO F1.1 VERITY CERTIFIED MATERIAL TEST REPORT. NOTIFY CUSTOMER. (4 ~/7 /5 1

"
;

| PR !!2.0 ITDf-2, PROCES3 PIPE 31.250" I.D. x 1.510" NIII. VL. dro3o 5 3-77 @ 6

| 4 _ g
| QC !Q.1 VERIFT CERTIFIED MATERIAL TEST REPORT. NOTIFT CUSTOMER. 2.tyjyE 5'-(-77

'

b'ss
i I

.

#R M3.0 ITD4-3. CUARD PIPE 36.750" I.D. x 1.625" MIN. WL. cad 29 (J 17 (Jf7 ,
|

'

QC !!3.1 VERIFY CERTIFIED MATERIAL TEST REPORT. NOTIFY * CUSTOMER. S S M G L S //-71 f3 p b'~

. .

PR 1&.O ITM4 4. IliSUTJLTION.
. .- - - .

CC 14.1 YFRIFT MATERIAL COlTF0 FRANCE. | .'.)<

I
a . . ,

Ii PR- M5.0 ITR4-5. DTD COVER. .020" THK. 2/771//., r-3 77 Ot9
.

[-

h_O ICC M5.1 VFFTFY CFKrimo itATTRTAL TEST REPORT. 6~.t/ *7I d1

) | PR M6.0* TTFM-6. 00VFR. .020" THK. /'/77 F/fe f-$-// 60
_ .

*

" W7.1i cr' M6.1 VFRT1:T CERTTfTFD MATTRTAT.TFM REPORT. 6 1/-77 & . _ _ .'
a

'

\ *

i
*, ., .REVISION

. .

'D f$PPROVAL " y
' _ $ '', ;i 5 '. ,i

''
*

d cM f) & 9/27/77 ''M ( t/4-y ,7 j4rf/m $rh %Wf.*I j
gm - - m m m _ m /ff''a,.L~

-

_-- - - - ,
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-
' -

. .. . . . ..
.,

yi ARMCO STEEL. CORPORATION ,, p,y
8 NtACHIN_lutY & EQUIT*MCNT OlVISIO

k
,

" STATION: CATAWBA 1 h. .
'

m' .sc'o .i C,,
. 's

-

. . . . . . . . . . ,.
.

\/ '

=a aa'*
'DP CO. ITEM NO.: 1203.00 3.1 -

. .......... . ....

MPS CO. ORDER NO. C-T25.'.21.. J..",,, ..;*...f. .\'..',' M. i..s; .'

. . ~ .

. ; ;, y,;~, ; . , ., , . .| .,;fg."; = ~.. *****
. .

.
- ' . . .

, t. . . . | . * 7 t. 9 . ,,
- -

.
. .;,

. ., .. . . .
. . . . , . , _t . .

*. " ' ,* CERTIFICATE OF COMPLIANCE '
'' -- .

6 -*

-.- . .) .

42249-f' M /
.

Customer Associated Piping & Engrg. P.O . No.

7 Heat No._ 522369-B2 Armco Order No. 28287-2"

4| Part No. H-6859 _ Item No.''-

'

. Part Name (1) Flued Head 54 x 40 x 34 APN No. 611*

*
. . . .. . , , _

- . .
. .,

Armco Steel Corporation certifies that the material covered by this
.

. ., certification was manufactured in accordance with the requirements of . -

the purchase order. In addition, we certify that the material hass
*

been tested and that the results conform to the requirements of the-', specifications listed below.- -
-

..,
|

. .
...

, , **, **

Applicable Documents:. . . . - .' , . ... .

1. ASME Boiler and Pressure Vessel Code, Section III,o
-

.

Subsection NC,1974 Edition including Summer 1974
*,*'

.
f

Addenda. . ,

. . .
*

2. ASME-SA-105, ASME Boiler and Pressure Vessel Code, '*
.

2 . Section.II, 1974 Edition including Summer 1974 Addenda,*
'

.

*

1 *

! 3 Duke Power Specification CNS-1206.00-3 0. *

* * .

,
. .. .

-,
. . '

... , .
.

.
.

,

DUKE POWER COMPANY
-

PPROVE
,

. - -. .. . .. . .

d hA'.RECOR APPROVED. .*' '
-

AP&E.

rL norG _ g.
--

r .. q .-

DAR --

-* @ gen t ATivs*

YY*"'.
.

o& g)) ] ~) SIGHEO
.

_, , .

.* |, *

'

.
|

. ,

-) Titic Quality Assurance Analy: i _-

. . _ \
_

-
.

,

! T Date July 29, 1976,

' . .
,

1
-

. .

I. . '
.. ... . . . . . . . . .. . . . . . . . . . . - . . . . . . , . . - , ,

. . -',: - . . . , . .

.

.,
.

. . .
. ,,,

,

.. .
,

- -' ,
.

.a y



* .

., r.,.= A .

s
*

s ... .. .
'

.

.a. . ..so . . . . a.L . -
' . .

- - --..
. .

_ . . . . . . .

.. . . . ,

,

M -
. .

: /LHMCO pa%ery sad it.4 peat 0: i: Associated Piping & Engr'g. Corp., ,

I \/ a, . si..i c. cusfoMCn.

v .. c.w w., . - .g .
.

5
LABORATORY REPORT cusToMEn s runCnAst OnDEn NO. 18224.0

1
: - IPN-28287 -2Nsco SALES nCGISTER NO:-

o,,, 7-29-76 ,, J. A. Vehee
ASME-SA-105srEcBricATION NO

~

(1) Flued }{ cad (54 x 40 x 34)'

PARTNAME

NSCO Dad. NO..}i1066-10*
.AR NO CUSTOMER S DRG. NO.-

***8'* "'"*L~

|, TENSILE TEST HARONESS IMf ACT TEST
vea=swenge

" 7 BDENTIFICAYlON paeov overs. pe' ULTIM ATC ELONG. REDuCT. "*"*"L
_

"*"_* |
' * * * ' " T

DT7tENGTH m y ,we, g

v rto point p e s. X % %
-

, , , , , _ 7,,g,,ven n sent=arw e e ,,
. l- -

g' ,,,,,, ,,,, , ,,g,,
"

% j j v v
522369-D2 54,900 81,400 28.0 58.1 'PPR0VE '*

t-

l: A P 3. C.

I Q C. 0L/ . '
-

. L . . . . . .. . . . . . cuc Wo m.. -. . . . .. --.... .
. ..,,

GNED N b 9 dk
. .

[
S'

s
* ;- ,

'

ItEAT TREATMENT 'n'S T LOCATION'

i;t
,.

,
--

. * Anneal .Ihe at ove test results
'

g.
1600 F (21 !!rs.) were c btained f rom ae .

.*

/ a.1

- Furnace Cool, forger test cotoou that.
.

*

was ht at treated with.

'
S"ATION: CATAWBA 12 the, pr rt...

', D ' CO. ITEM NO.: 1206.00 3.1. .
.

M 'S CO. ORDER NO. C.12! 23I, - .. i .

,I. ,

. ..
,

<
. .

.

. .'

! nEcuinED 36,000 70,000 22.0 30.0'

*
CHEMICAL. AN ALYSIS

gnagg g,hA. S. T.
HEAT No. , j. ,

,

. . e. e. . . . .. .. . .
'

J J J J J'
. *

.. .

. r ( 522369 .23 93 .29 .015 .019.

e4 mm ... r, . , , . . . a. i.:. .
.

,

.
.

. ,,, ,e .. .. . c.,, on. 4i e
i- . , .m,.... n. c o.w..

.
'

AM :0 STr.EL CDR fATION
/ ',

' 6's M..* ge <
, ,

y w .o.. ..

V ; ames A. Vehec-
.

... .. . ,

--.31 1 05 d5_ .0L I . 05,' " ' ' ' 'sulREn
I ** *. .22 .60 | |

-

.......e
... .' .. -..i- . -.-

... - . , . . . . . . , . .... . .. . . . . . . . . - .

.. .. ... .
8 8

, .
,

' . .
'

.

I 1
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Cg_obl .. .
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CERTIFICATE OF TEST OH PlPE MATEft|AL
~ ''

/. .

2 n n iv_wn n w =. : 1.

|'O 8 e. o. non e s t a*p ASSOCIATCD PlPING & ,, a y , , o ,, , , , ,, , ,,

o [NGINC[RlNG CORP.
P. O. 00X 43 AST QUALITY SYSTEM CCRTIFICATE (MATERIAL),

* COMPTON, CA 90220 NO. N-1261 EWlRES 10-27-78., ,

oc. 23 April 1976

.. c .. .. s.i. . o.4.. n.. s n. .c... 1.

. . +1r'e e- F-5565 A$ut-SAlor.-Gn. C A'4D As"r-5ECTION til THRu SLpH* -#- o42939
. o . . . .. ,.. u.'

1974 ASDLTA. CLA':S '' CN TMENIS-

o.e. . i.e. % 250" .ent 1. U O"_.F.b, , , ' , , , ,*

.

c.s.w. P w.. 86-5565-345-312

i> fht....... c ruicat u.unis LE. _
" " ' " * - **'

g pg)( .s... . i n .. C WH P $ $1 CR N' WO
'

L 2463 25 1.00 .011 010 .21 C K-C.3/ : h' y
L 2743 .24 94 .012 000 .26 CN.OJo D ATL. < >!?;%e

*
Sic.at0

' -

, ,

'

r 6? W-T~.
- ,... , ... .......,e ...s. . ..,... ...--. . - .. --.. e.. .. - . . - . .. .--

*
,

~ ~ ~

at case. :.6 nora n tiino. .. ., ,,,,3,

. 2S p ''.,.,e , , ,, , , 2 " Y e,,o, v.., gje .... . t g

H.c m.. Test n, , r i .,. Dar Test, , , , , , .. , ' ' , , , , , , , , , , ,

terti n .a . .... i... .
.

6 L 2743 #013 77,400 53,100 30.6 57.8 OK .505 Trans.
,I L 2463 022 80,200 56,200 28.0 53.7 OK .500 TransJo'

, ,

*

f V-Notch Charpy lenpact Test at 20*r.:

Fo rg.Scr. f ~ 013 I.'"J7I3 4013 93.0 .06f) ~F
Test tott Heat # Test infierest Ft.ths. Lat.Frp. 0/FT

d2Ml7i
25517Z "" " 82.0 060 54%[- .

25518Y " " 79.0 060 S SI
25518Z " " #022 87.0 063 66%
25519Y " "*

77.0 059 695,

255192' " " 80.0 .059 655
'255202 022 L 2463

''

STATION: CATAWBA 12 DUKC POWCH CO|.1PANY
' -

OP CO. ITEM NO.: 1206.QO.31
,

' -
. ...

MPS CQ. ORDER NO. C 12523 C APPROVED.- .. ,,
>= L

. ...
. r. q ..

H.4....ciet...fach length of pipe hydrm tatically tested at 2l00 es| _f,n 7 ~45' gg,,

. c. i..c. .,

1700'F., hold 2 hrs at toep. Air Cooled. DATit - N.

'1575'r., held I hr. at temp. Air Cooled. - 'I ~

,

.. .

a.6....$.4 a s .. $. .. . e ... e, .. . .. 6. . . . . .. 4 .. w
'
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STATIO'h CATAWBA 12 .

DP CO. ITEM NO.i 1206.03 3.T . ' " * .
* ' ' ' * " " ' ' " ' ~'' '''''

fMS CO. ORDER NO. C 12023 ** . . ..

. *

., | j . e. s. . .es .t .' i s.''
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c .K- ohe.dreff
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cm2 m tr;s
- .m .m~

.

43.0 dB 056- . -

g\-|
.
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'

40.5 95 .0M'

.

Q '' '
019 e4.0 49 .004 '

. '64.0 of .059* *

n.s ss - .x.o IPPROVE*
.

d, d47L2773 es 39.0 eo .054 AP&E'*

.
-

-

ev.o ao .00 1 1 QC. 'P T..

66.0 40 .0$4-

DATE / / .,.. .* *

Fe.re.$er.# Nee +# Test &m H M .ter.e Hiw & t LatdF *
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,
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k8690*f.. held I he. et top. Air'
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'y ARMCO STEEC. CORPORAT qN p ,'

# hACHIN,EHY & EQUmMCNT DIVIG
,

.i
m t(i 46ARMCO {' ,p ff 4=n n -.o m'.

. '

STATION: CATAYI.BA.12. .
. O'-

'

.V. w.'. u.. ..
- - ' - -

.

DP CO. ITEM NO.:~ 1206.06 3.1
-

I..

MPS CO. ORD'ER NO. C-12523 .. . . ..( -|..'.. y c" .. .;2 ' ,.' ;,. ,,-
.

..
.

,.-

i . .
.-

. . ..,.., ,

. . .,( ..
-

,
' *

- ?.."| .
CERTIFICATE OF COMPLIANCE

*~ -
- -

. -' ' .j ..: . . .
-- ...

42249-f M /
!. Customer Associated Piping & Engrg. P.O. No.

Heat No._ 522370-B1 Armco Order No. 28287-2
~

.
.a..

' -

| *'
C Part No. H-6860 Item No.

.

Part Nac:e (1) Flued Head 54 x 40 x 34 APN NO. 612*

v
4

- .

'~.- .

.t .

.

. . .

..
.

)
-.~---.-,i Armco Steel Corporation certifies that the material covered by this

certification was manufactured in accordance with the requirements ofi

the purchace order. In addition, we certify that the catorial has<
*

-

been tested and that the results conform to the requirements of the-,

.

specifications listed below.- ,
,

1 ,,,
,

.

. .
. *

Applicable Documents:- ...

1r
'

1. ASME Boiler and Pressure Vessel Code, Section III,.
'

3fl Subsection NC, 1974 Edition including Summer 1974
- -.

-

/

.3 Addenda. .-

2. ASME-SA-105, ASME Boiler and Pressure Vessel Code, -*

3- .
3 Section.II, 1974 Edition including Summer 1974 Addenda,

.

' *

. . 3 Duke Power Specification CNS-1206.00-3 0. -

*

a .
. . . -

f . , ..

DUKE. POWER COMPANY '
-'

.

- j QA RECORDS. ANROVED ~
' LPPROVE* -

- -
.. .

1.

AP&E.
-

. - (- ;hg{- JI Q.C. DEP .
- -

.
| i ( .

.-

DATE_f#
-

f '[]oYREp/o 71 sionto #M"
SE TA(IVE*-

.
' '

oaTE 5,/ ,

- - -

-

,

\ .

i ,
.. -

.

. , .

t I
Title Quality Ar.: ince An'alyst'.{ }.). tus- -

.

'
,

r- Date July 29, 1976 .,

. -t . .

| -
- ... .,

.. . . . ~ . .. .. ., s . ., , . . . . . .. . . . . . . . . .
.

' .* u m. .' / * . , .'
. .q ..e,>

.

x . .

* * .~ *
i ~ ,n .
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p . ,

s ,
*

. . -

arf.1CO f.fnutr7 98 Npmeat O' . dess Accociated Piping te Engr'g. Corp.. , .
, -

\/ a, . si. c.,,. .i cusTowen
t . ., c.s,., r., .

g >
.

.

5
LABORATORY REPORT 422hocusToucn s runcHAsc onoca No.

IPN-28287-2usco sates accistra wo_
,

7-29-76 a;_._J. A. Vehee ASME-SA-105 fca,,
seccarscATion no

f~

(1) Flued Head (54 x 40 x 34)PAar NAuc
APN No. 612

-

.

Nsco onc. No.151066-10. ant No. H-6860' cusToutn s onc. no.
t

* "*'"'"'"*'
TcNstLc Test HARONcss IMPACT Test

vnawsvense

|- 7 IDcNTIFICATION **oers'*tSS P''- uLTIM ATc c LoN G. RcDuCT. **'""t Loma. vnaus

sTacNGTH 'oe ww rt L vroo ry. t esven e sterwatw P o s.

vesto Poew? e s.t. X
- % %

, , , , , , cg,,,, ,T, L ,9,
g -

\J, y/ -

522370-B1 54,100 V 82,200 27.0 54.5*

t-
' .

., ..

- - - .

......_<-..n. . . . . - . . . . . .. ..
- .

.

< .

^ HEAT TEATMENT TEST LOCATION
t.,

..

Anneal.. -

The atove test results'

I i. 1600 F (21 Hrs.) - were c btained i rom a0

Furnace Cool, forgec test coepon that*
-

. j/ . was hc at treated with, '
>.

the pt rt..' G ,

'

j- STATION: CATAWBA 12

f DP00. ITEM NO.: 1206.00:3.1 '

- -

3
.

MPS CO. ORDER NO. C-1252. t| - C

..;.

{.. ...-..
.

36,000 70,000 22.0 30.0 |ncournco
.

CHcMICAL ANALYSTS g, g, y,
, ^ '

c.' ea a. si. p. a. ca. va. Ms. nse.

. _ . - 1 ,

! 522370 .25 ' 95' , .27' .018 Olf j
! q1

-

rne craenicat, onrs. cat. o, meciw a testR01Eg| 4 .. ~.w. c- - nc~-
., .

reco es ce in .oa. i

'.

aP&l'. l A|MCO STEEL CCRP 4 TIONw

q C. CE.F I- Q ., ._)m.|

DATE 4'
_

_ an ,__. ,

' sgn.on-

! 3r' \,aare

StGN # James L. Ve tec' -

|
'

. . . .

| . suanco

'

| una. .35 1.05 35 .04 .W I

6

| u.a. .22 .601 |

. * " ' ' . " .. .. . - . . . . . . - . -- ..
.

|
,_

'

. . . . . . _ . . _
. . . . . . . . _ . . .. - - - .

i

.q . p

,,
.

-
~ m - 1'
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i CERTIFIC ATE OF TEST ON PIPE MATERIAL

| gi- .

7 rnow won ww. u we.

C. '

o ' ASSOCIATED PIPING & ENGINEERING CORP. 3 P. o. sox 12:2

i g P. O. LiOX 43 (p asousrow, TaxAS 'r7001
,

COMPTON, CA 90220 'v
v
*i !

s

D .'. 28 April 1977
c.. , o.s., u.. c.i.e. s.i.. o,4 n..

ASME-SA106-Gr. C anif*A$fT**Section I * I Thru Surnmef
42939 F-5565 1974 Addenda, Class 2 Components.

; o......... .

31.250" 1.510" M.W.i m .',, .i* o.o. . e.o. ,,,tt

c.s.w. P.,. w.. 86-5565-345-312

*

L... chemical anALvses
He. N.. er

s..iet N., C MN P 5 $1 CR Ni MO
, ,

.L 2463 .25" 1.00" .Oll' .016' .21'

N' O IMATERIAL CODE

JOB NO. OR ACCT. NO. 8/ U - '
' #j%. y2 737 2rin Zo t

|

|
uECHANICAL PROPE RTiEs0 =a'r Test T.a."'

*

'2s on... P s..- Bar Test* ** "''s.,s.in.. Loc. Y,',i'd 'E'.*,''- 'a,".*.d- "U.7. D.' **r*7.! Size tot #

f 'L 2463 Trans. 80,200 56,200' 28.0 " 53.7 ' OK .500 022
# #

'g V-Notch Charpy impact Test at 20*F.:
Forn.Ser.# Test Lots a t Lott Ft.Lbs. Lat. Exo. D/Ff
MY' "

buKE POWER COMPANY c g# gvMILS enzz
7!80.0 59 65

PROVED~

QA , RECORDS

f c // s/d s # , APPR0VEQ, 4'
e*jEPRdH:NTATIVE AP&E Q;jW7~

DATr
~

7 @
g gf/* p '

-

/ >

Af ter Weld Repaired,

6.,; w t... Plpe hydrostatically tested at 2l00 psi for 5 sec. and found acceptable. y ';
i ,

.

} ~ Ws... ., i.

1700'F., held 2 hrs. at temp. Air cooled.f
i.

! 1575'F., hold I hr. at temp. Air cooled I

j ll50*r., held .50 hr. at tertp. Furnace coole . j

| 's.t u s.4 4 s- .. . .. *.. .,,,,%.....6...,,.....,,...,.,,,,,,,.,,, i

28th D ., .' 197. .8 * . mr. i--

* W
_

i............1- . , .
, .

'

... r P., u. . . . ..

p.,,,... ..,....i. . 1. ns - * ,

, ,,,,,,, , ,,, y , . -- . - ! * . m 1 -* 3. I 4
|

,
_ .

.

!
'

.__ _____. . _ . _. ._ _ _ _ . - _ . , _ - . _ _._-._.._ _ . . _ _ .
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CERTIFICATE OF TEST ON PIPE MATERIAt. ASME OUALITY SYST " CERTiflCATE f ATERIALS)
NO. N-1261 EXPlRES 10-? -71 O

raion wo risc u.x m
;g

_

P.O.DOX 1212I o ASSOCIATED PIPING & ENGINEERING CORP. 3'O N O"' N ^* *P. O. Box 4309, *
COMPTON, CA 90220 -

t *

o

7 May 1976o...

c.. .. o,. n.. c.l .. . s.i . . o,.., n.. ASMC-5A106 Gr. C ANd'XWC' tCT10N III THRU SUWEi4
42939 / [ m / F-5564 1974 ADDENDA, CLASS 2 COMPONENTS |

o. .. .e , .... |I 05" ttW-36.750" ..Attu . .',, .* o.o. . s.o.

CJ.W. P.re N.. 86-5564-403-368

' Y L..ci.a - CHEMICAL AN ALY58$
H..e N.. .e

S.ei.I N., C MN P 5 51 CR HI MOg
L 2772 .23' .99' .009' .017*' .24 '

,.
.

6. N- 0 0 9
. .

' -

"d _,. g/7/~ Y'
- '

. . _ . . __. . ,g g 5 g76 p. . . . . . . . . . . t. . . . . .s.. . . . . . . . . . . . . . . . . . _ . - . . . . .

j4
.

.

w e

IutCHANICAL PROPERTIES
* * * ' ' ' ' Test T gi. . h ors,.,. ,3;.,.; SpeeInen TesO, s. w. g ,,,, , , , , . , , , , , , , , , , ,y,.

Swi.t N.. Loc, p33 7 g,, ,,,

4,e. E .ch T e.. T e.. $17e lotg.

I, , L 2772 Trans. 74,900 46,900 28.7' 56.0 OK .505 037
,

V-Notch Impact Test at 20'F.:-
f

Test Lott Ft.Lbs. Ductile Fracture Laterial expanslort-
~

7 37 47.5 507 .048-

~ ' 62.0 60 .056-
. .

60.5 50 .056*

Foro.Ser.i Test Loti

PPR0VEm#25535 037- -

,

AP&E''

. . STATION: CATAWBA 1-2 Q.C. EPT. *
,

DP CO. ITEM NO.: 1206.00 3.1 . DATLg ,ffyg _
.

' g 7w
.

MPS CO. ORDE;R NO. C 12523 .

SIGNED _. .
..

,

t q
-

.s.

n,. ....t..,Each length of pipe hydrostaticall d at 2000 psl for 5 sec. and found accepts
A

. . . . . . _ . .
-

.

[1650*F., held I hr. at temp. Alr cool

*

,A. ,A n
, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ . -

7th D*r ** 1976 (o g.. ...........I.....
* aer- / J'

.

. -- ~~ % $- -

h km.la gic.I F e . . ..e .e. , O. kRIGHT, /gM. t

pg.,, hu,e ., ane s , n..d cmmer. i g vg'
'- ca ..m,4.. ni,at.eu u.3.IUZ ,

'
'

....m . ~ . , * -- ..-
. . ... .~ .

d
'

. . .-~

.

s . *
# *

.- . ,, _

d
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PRODUCT 10LHEET,1
OF 9DATE REC'D 1/2/75 ASSOCIATED PIPING t. ENGINEERING CORP.

IS 0-DATE REQ'D PER " MESS" PRODUCTION TRAVELER
.1974 EDITION THRU SUMMER '74 ADDENDA

S.S./DWG8 D-23527 PC.MK[S/NS -1-Mb23 ' ' APPL. ASME CODE: SECTION III CLASS: 2 ASME S/N: H-6857 i

CUSTOMER: DtET. FO'IER COMPANY DESCRIPTION: TYPE I CUST. DWGO CN-1678-1

PROJECT: STATION: CATAWBA-l PROCESS PIPE SUB-ASSDfBLY CUST. SPEC O CNS-1206.00-1.0
CUST. P.O.8EE23JOB f T-5191 JPERATION: ACCUMULATTON OF MATERIAL

YESO NO O NOTICE IN ADVANCE w/A HOURS | SOURCE INSP: YESSNOO NOTICE IN ADvnNCE 120 nOURsCODE INSP:
O RE^

;EPT. OPERATION DESCRIPTION DATE OPR.MR. g p _

MO ._

PR M1.0 ITEM-1, FLUEL HEAD 50" x 40" x 34". dN5cr r-3 -7 7 97
~"

QC M1.1 VERIFY CERTIFIED MATERIAT. TEST REPORT. NOTIFY CUST01.ER. f,e/-/ 7 W
v

PR M2.0 ITEM-2, PROCESS PIPE 31.250" I.D. x 1 510" HIN. WL. C#d3 / 5327 09 ..

QC M2.1 VERIFY CERTIFIED MATERIAL' TEST REPORT. NOTIFY CUSTOMER. 25Spo 2 f.4/-/l o4 .

a .
- a

PR M3.0 ITE!f-3 CUARD ?IPE 36.750" I.D. x 1.625" ITIN. WL. Cff o 2P y-3 77 CO
!

QC M3.1 VERIFY CERTIFIED MATERIAL TEST REPORT. NOTIFY CUSTOMER. 2553 3 _f //* 7 7 64
U . 4

PR M4.0 TTnt 4. INSULATION.
- - - - ,

j '.;U.:--
_qL 16.1 VERTFY MATERIAT. CONFORMANCE.

PR f f9.0 ITM4-5. END COVER. .020" THK. o /77 2 / 4 5'-3 - ?> ef . m
~

OC M5.1 VERIFY Cikrirn;u MATERIAL TEST REPORT. gd/ 77 e #. ~

-;

1 M.L TTrM-6. COVER _ .0238 THK. 677t/4 (- 7- 7/ @'

84/*I7 of,g . @ VFMTS f nurrr vivo MATFDTAL TEST RFDORT.

I __

D""
[ } h N ;:c.

~-~~

. REVISION ~=

lu . . E - :
=

. -

APPROVAL .
'

'YWm/YW &,,/bw '//.27/77 /?'' 'ct s.'L ff 2-s/ ry

o.p. nAnRGER AreROvAL _F'tP n " 4.uTiiORIzED INSPECTOR REVIEW /PitOJLCTENGINELR'
,

'/ i-4
- _

. .

,.
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ARMCO STEEL CORPORATION g . 37 pf7- -.

'3 AACWNCnY a F.QUPMENT DtWyo

[ C(
p , STATION: CATAWBA 12 -

......'..m.
'

M
DP CO. ITEM NO.: 1206.00-3.I.

--

. .. Ant.1co I

.()g AgMPS CO. ORDE,R NO. C-12.5;t34.|3 . .
.

=g..\ ; i \/. , ~. ' . b - *y -
..........m.

.. .

.

mip'., :'. 'q.yo'.ifa '.7' - Q.m. 3-;;
,

, . . . - ~ , . _ . . .. , .

*

. g. ..:* . -Q:. {. . _ ,

'

... .c'
. . . .-

. .,.
- - * : . .-,

. , - .- . . - ,- f,. . ,*
- - _,.

. .'# ;- 1* CERTIFICATE OF COMPLTANCE --
* * - . . ',

. .
.s,.-

. . , _

Customer Associated Piping & Engrg. P.O. No. 42249-g M/~

licat No._ 522368-B1 Armco Order No. 28287 -1 , ,
. --

Part No. H-6855
~ - '

., _ Item No.'
.

P rt Name (1) Flued Head 54 x 40 x 34 APN NO. 607
.

..

,' -
. . .

.
-

,
. .

Armco Steel Corporation certifics that the material covered by this''

certification was manufactured in accordance with the requi'rements of ."--

the purchar.c order. In addition, we certify that the material has
1cen tested and that the resultr conform to the requirements of the-. .

specifications listed below. ..

.3 :. s . -
. ...

j .*
''

Applicable Documents: .
.- .

i . -

o : 1. ASME Boiler and Pressure Vessel Code, Section III,
Subsection NC, 1974 Edition including Summer 1974'd -

] Addenda.
'

/ .

ASME-SA-lo5, ASME Boiler and Pressure Vessel' code,t '

2.
.

]
: ,: .

Section .II,1974 Edition including Summer 1974 Addenda,** -

. '

3 Duke Power Specification Cus-1206.oo-3.0. -

,-
.

. ..,.. , :. . '
.

ppgong
.

. '

~l
AP&E

.

. . i . DUKE POWER COMPANY,
Q.c. EP -

,
, , ,

. - t g.-
. . #-

QA RECORDS APPROVED - pp;tL : o -. -
-

-

SIGNED.
.

*
, hCA RE EN ATIVE'

*

$ M/M/?7'
.cr-r

/ - . .

t
1 .

.

-

5 -

' 'r Titic Quality Assurance Analyst-

J,.

/ Date July 29, 1976 -

*
9

.

. . . . .. _
. .,_ . . . ]

-

1
.

' . . . . _ -. ... - __ _ _ _ . _y
,

<-' ~ .
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.
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.~_
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Ant.1Co ruut's ni fteratal Es.-
, .

Associated Piping & Engrg. Corp.-

\/ a,- . i.. .e c - .

v... c..
'" custourn. .

,g *

p .

LABORATORY REPORT 422h0custouca s runcurse onocn No.

IPN-28287-1'

Nsco sat.ts accisTrn No
*

**'" 7-29-76 "' J. A. Vehee ASME-SA-105SPEciracATION NO
*

,,,,y,,c_(1) Flued Head (54 x 40 x 34)
APN No. D07 Nsco onc. No.151066-10

-

' ART No. H 6955 cusrouca s onc. No.

* "*' * '"''
TENslLE TEsf HARDNESS IMPACT TEST

vnaassvenst
E.,

* COUPON ' "" g '"*""
loE NT88'IC AHON * * '>o ' S ' * * S 8 P98 ULTIM ATE E l.O N G. REDuCT. " * ' " " '

_
l

SrnENGTH a oc,w rit troo rr. t e s.vino ster =cvM P s v.
4 r.S.I. % %

verto pomy P. s . t. y SMORE C M A R Py FT. L D s..

iV 87,000 28.o- 55 6 ~ ppp,oVE*
522368-B1 57,200..

AP&E y;,

Q.C. D P .- - |
'

. .,, - - - - oN
M' g to*

,

.
.

.-

. . .

| HEAT TREAIMENT TEST LOCATION |
*

i .
.

,

I

{ Anneal 'the atove test results

* -
1600 F (21 Hrs.)'. 0 were c btained f rom a* .

.--

.I - Furpece Cool, forged test cotpon that I
.

was he at treated with' '

; the,pr rt.~.

STA riON: CATAWBA 1-2; .
'

'

l' .i DP' X). ITEM NO.: 1206.00 ~ 1
' * -

MPl , CO. ORDER NO. C-1252 1 !
'

t ....

.
* : ..
- i

.

* nroulaco 36,000 70,000 22.0 30.0
CHEMICAL. ANAL.YSIS g, g, y, h' *

OY GRAIN 881".s*

s n. ei. P. e. ca. va. sa. ==. !-
. .

J
i

I 522368 .23 92 .28 .01I .014 j
v v r...

-
i-. <

.

# rne:tu3. cal testsThe etHmecal. c ys cat. <
.

I reporte,I abcve ce correct as Crsta ned be i

*

-g. the rec'stds o' C e Corp; rat on.

}
- ANCO STJEL CORPOF TIONI, ,

,

b .hk}( p.- ,;* ' \

v.. m.

,
- - *. Can: A.1 ehec

.

|

1 M A =. _. L1.oS 35 .04 .oS j,,,,,,
I um. .22 .60' '

;.
-

- .
.

. . .

.
* / . .

,, ,
* **

. . *

s .;
.

.

'
. . . .
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CERTIFIC Alt OF TEST ON PIPE MAT 2 RIAL
-

' ~

/. .

_s n o w wo n w w. m,

p. c rion iria fY 8

p ASSOCIATED PIPING & mio u sr o w. r s m a s C*

o EN3|NLCRING (X)RP.
P. O. Box 43 ASPC QUAllTY SYSTEM CERTIFICATE (MATERIAL),

* COMPTON, CA 90220 No. N-1261 EXPlRES 10-27-78
*

, ,

o... 23 April 1976
.. c.s. . s.i.. o.4.. n.. s......... i

ASUE-sal 06-GR. C AND AS'!E-SECTION lli TH9J StM
42939 m F-5565e a s''- 1974 ADDDlDA. CLN'S 7 CCV T&frNTS. I

3 '

jc. .. .if..r.
c.c. . .e . 31 75S" ..att 1.510" PJ., , , . ' , , , ,*

c.s.w. r. u.. 86-5565-345-312 _ - rs O C M
L..... CHEWICAL AN ALY&il VV U '"

A P &.g*E j,

u... w.. ..-

}l . .. . ' N . C MN P $ St CR HI WO

L 2463 .25 1.00 .011 018 .21 C. K- o .9 /
'

''

L 2743 .24 .94 012 .008 .26 c N- o.yc DAT -
, ~

s)GNED..
'

T 5/ W-Y-
.

..+ ..
. . . . . . . . , . . . . . . . - . . - - . . . . - - . . - - - - - . - . . .; - - -.. . . ..

s

u! Char.. cal PEOFE RilEn
n... e. . . Test * *4,''' .25,on,.j'

*
,,,, ,,ri.;; Bar Test,,,7 , , , , ,

,,,,,,,~2"5+'.***- a. 4... t .. . t... t... slw te.torti Psr
,

6 L 2743 #013 77,400 53,100 30.6 57.8 OK .505 Trans
o+ I L 2463 022 80,200 56,200 28.0 53.7 0K .500 Trans

, ,

~
~ V-Notch Charpy impact Test at 20*F.:*

f
' Forn.Ser. f Test toff Heati Test Lottesusf Ft.Lbs. Lat.Exp. D/F5

#25517Y 083. L"f7I3 1013 93.0 W "TE'
"" " 82.0 060 54%25517Z '

79.0 060 5 55 -

.-: .

'
25518Y " "

" " #022 87.0 .063 66%255l8Z
" " 77.0 .059 69525519Y*

25519Z' ,80.0 .059 655" "-

'25520Z 022 L 2463-

. STATION: CAIAWBA'I.2 DUKE POWER CO!.iPAN)* -

. . . DP CO. lTEM NO.: 1206.Q0-3.1*- -
. , - _____

. , . MPS CQ. ORDER NO. C-12523
* APPROVEE.- ~ '

- ' ,- I .
* m

q - .
_ mr. .

M,4 ...*. T... Each length of pipe hydrostatically tested at 2l00 ps' fof ven#G-am 5r_ m. . . -*
, , , , , , , , , , , , , , 7 - 'jv .1

. .

.1700*F., held 2 hrs. at temp. Air Cooled. DATr I/3/ D
,

. ' '' -

1575'F., held I hr. at temp. Alr Cooled. .

..
,

s.6 6 4 a s 6.s . -. a.. e i s, .. ... 6. . . .. . . . . e .. ,

'' ** * e r-23rd h' '' Apri, 1976 a* ,

Y,g,,rNv . . ..,7.&.. ... ... .. c . m , ,,. -

,4. , , , ,

= w. u . . c ==- .
*.

* . , . e,4 L.,.m w 3. W1 *
i

,

.c
. .... _.--.. . . --, . . . . - -- w --.;a :.. . - a,-: . r- ;- - q - mar. - : -;

,
. .

. - .

*g . . .
' *. .

e, g
*

. ,

- --.~~~-.-r, . , - . - - , , . . . . , , _ , , - , . _ _ , . .



-s

*
.

.
.

-.- -_- - .- _* s
_

- ~ . -
.

3 s- *;*
. .

.
* * ~ ~ * * * ' '

CE.y'88Catt OF TEST oN<P8P( wait 11at

g tB7..gst
I -

--
o- * *. . . . ... . . .

p' . .
* jr . . - . . _ . . . - ,.-,.. . . . . . .

.

_ e.
s ** u w v - o. p m.p a .?*

.i
g . . - . . . ._.- . - - -6 , , *#

? ASSOCI ATED P1Pamr, & EM'. NEERIM*r CDtPj j ,,8

o P. c. BOX A)o9 - t'7) M @AW srSTm CERnnCATE WTOM&SI
[6h.

CD WTON. CA 90220,

sec. N-8261 EXPIES 10-27-78. gfoi
i . ...

* - *** 26 Aprit 8976'

-

c..-. : .. . . . i c.. ... n . " ' s A5>E-5A106 C-r. C an'dWstection III Thev Sama
F-5564 ! 8974 Addendo. Class _2,_Coyonents I

__

s
c..a .... -
J ',,,, .: . __ -- .so. N 350' . neu.t ___ 1J 25 u . s .

. . , . . 8s.554-4a5-36s
.

,.2--....--.--.. -.)_. ...- . - -

-

i t- j
g\.

-- c-4 cc .ow
'"'''j s .%.. I : s * ca en =c '.j pfe j

'i L2 ) .a C .99 ',.009 , .0s7',24 / O'
-

. e ,5 .25 ' .92 .0c7 .012 .2f
.J - k k -- [ < '.-

, . . . ~ .

f y yy ,.
. m.. . . ..

. r. . .
'

STATION: CATAWE A 12
DP CO. ITD.' NO.i 1206.00 3.T '. . " * .

'
'

' ' ' ' ~ ' ' " ' " " ~' ' ~ ~

'

f.'PS CO ORDER NO. C.}2523 .- ,-

.,
.

. .s o. c.c eemor ci iT :t
- . 4o t. ...

.''

* < . aMw,-|T*5' g .2m.: . .c,r;. spec taen Tesf. , :. . .
tec. e. 1 si c ton

- 859].
56.o cK .St:5 e574;

L 2772.' Trans. 74 .900 2 46.900p 28.7 /29.5 7 56.348.900 OK 50F./ Trans. 74.900/.
rans. 1+.900 50.900 / 25.5 36.5 eK .50F SF.,/* L2775

* *

,,
'

*
V. Match Impact Te': Stat 20'F.: 1

'

s A tf T e t Lefir Ft.Lbs. Ductile Frachtre lererial arpensiert 7
O ,k' M4C'2'fTJ 03, ~37 5'- sDs .Nah '

,

. .
* ' '

42.0 40 056. .

50.5 So .oM '\ i,

*

C39 66.0 45 .064 .O! g ''64.0 65 .059l - *

!PPROVql -

c. -#47 t 2775- e9.o ao .063 i. L Q.C. EPT.!

-

57.5 55 .s
' AP&Ea59 59.o so .o54-

.
-

.
.s

.

s 66.o eo .ose. .

Foro.SerM 6 test # Test amb Fom.Ser# HerttP Wst tetr - DA d*

og gg SIGNEDnius
'

[@gezig$
L ui. .

,

h] |asa tzm an -

q<- ,,

..- ..... ~ .. - . , .. . ~ .. , ~ , - . ..,. , , . . - , - . 4..

- , _.

i

\
. 5,- ,.. . l. . . . .. . ,,, .

.

|
- - /s -

.
.

. s - . _ . _ . _ . _ _ _ . ,_ . _ , . + . p 9,. ~ ,P,,n,.

? // f f ~ ~ '. A / [ /
Y , " ) _ ,> E6hl/

. - .
'

|- ---
.

- -'' */ -n C ^2- U
s n.maam .

- g . O. istsG.7, ,/g(
'

;
.

- w:~. .

,cT+- \f ***** s' d,*ES[s' ** *

, ,

. . .._ . .

.

. . + |
- ' . . .... .

. . .

.. -. - - . . - - - . . . -

,

t - - _ _ _ . ~ _ . . - _ _ _ - - - ,
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*DATE REC'D 1/2/75 ASSOC $ATED PIPING & ENGINEERING CORP SHEET 1 OF 9
PRODUCTION REvISIs o -DATE REQ'D PER " MESS" PRODUCTION TRAVELER*

.

- - 4F/4. EDITION THRU SUIMER '74 ADDENDA
S.S./DWGG D-23519 PC.MK[S/N)'.I Mgg3 . " APPL. ASME CODE: SECTION.III CLASS: 2 ASME S/N: H-6856

'

,

f CUSTOXER: DUKE POVER COMPANY DESCRIPTION: TYPE I CUST. DWG8 CN-1678-1
'

PROJECT: r,TATIO!!: CATAVDA-1 PROCESS PIPE SUB-ASSM4BLY CUST. SPEC W CUS-1906.00-3.0
JOB # T-5191 3PERAT10N: ACCUMULATION OF MATERIAL CUST. P . O . 4_G-12521

_ _ .

.

CODE INSP: YESO NO O NOTICE IN ADVANCE w/A HOURS | SOURCE INSP: YES@ NO O NOTICE IN nnvnncE120 ircun<
0 N' O t

3EPT. OPERATION DESCRIPTION DATE OPR.n g p p,,

PR M1.0 ITDI-1, FLUED HEAD 50" x 40" x 34". CR 525 r.a .7 7 Q9 !...

.QC !(1.1 VERIFY CERTIFIED MATERIAL TEST REPORT. NOTIFY CUSTOMER. [.V-/7 gV h '
"

'

t N
.

,

f PR M2 G IIDf-2. PROCESS PIPE 31.250" I.D. x 1.510" MIN. WL. Cro3o # 3-77 OS -.i

QC M2.1 VERIFY CERTIFIED MATERIAL TEST REPORT. NOTIFY CUSTOMER. ,*lg6 /R E - g*(-7 | ,<r ( h!
s-

*
,

- .

PR M3.'O ITD4-3. CUARD PIPE 36.750" I.D. x 1.625" MIN. VL. CA'o EP 5-3 pr cx7 ,
,

QC H3.1 VERIFY CERTIFIED MATERIAL TEST REPORT. NOTIFY CUSTOMER. 2S537 S-4/-17 o(

.

) PR Mk.0 ITEM-4. INSULATION. . . . , |
. .

,

|[]'_qQ, ,Mk.1 VERIFY MATERIAL CONFORMANCE.

|, -

> g

', PR MS.O ITMi-5. END COVER 020" THK. d/r72/6 * f-3 77 637 !,

1 MS.1 VERIFY CEP:nnw MATERIAL TEST REPORT. S.V-7~1 of

,, ,

PR M6.0 TTnt 6. COVER. .020" THK. , ofr7 2/4 5-3 77 Of 1,,

00 M6.1 VFnTFY OFRTTFTFD MATERTAT. TERT REPORT. ,S*Y-72 (JY
F

.. o . . ,
.

.f
E

.

*
E f'"n er' , . . , .i *)RF.V! S ION i' j Qi f - { l j3i,APPROVAL : ,

I
% y n, ;fn.~ F,;p. q,f-W&r W2W77 (/&' a,e if&-y ,7 s" '~

.

J.A? 11ANAGER APPROVAL TFMP F1 CV- huTHORIZED INSPECTOR REVIEW PROJEC1' ENGINCI;R- f'

- -- - #* Nm***NmL55tewsetmmwem_____ __L _ _ n
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ARMCO STEEC CORPORATION ;7 37ff.7- <.

AACHINCRY a EQUIPMENT DIVF f

d~gf
, STATION: CATAWBA 1-2 -

'

MDP CO. ITEM NO : 1206.60-3.1 ',
T sooar.. amv. vo'

-

art.1CO ICI g
MPS CO. ORDE,R NO, C-125E'3.: ;4| y.|H LY. ? i. \/. a'.'..) :.. .-

t .... .... ... ..

-[
.. " .' i C. 9| * .T . ' ' 'S

. .. ,o=w.cc. esw. kaso.
,

' n|,. ;.-,.r3 i.q c : ..:q p___.- . ..

.

.. '.r t ....-
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. ;_, : {q,
. y. .-..
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* CERTIFICATE OF COMPLTANCE ,
<- ,

.i e.- ..
.. .

Customer Associated Piping & Engrg. _ P.O. No. 42249-g M/*

Heat No._ 522368-B1 Armco Order No. 28287 -1
~

- --

. . . * '

Part No. H-6855 1 Item No."*

., .

Part Name (1) Flued Head 54 x 40 x 34 APN NO. 607
. .,

v' - ... .
-

4 . .

'
' Armco Steel Corporation certifies that the material covered by this

certification was manufactured in accordance with the requi'rements of .-~~ ^ "

the purchase order. In addition, we certify that the material has
been tested and that the results conform to the requirements of the-.

.
'

.

specifications listed below.- .

'e_..'.e.
* .

,.*
,'

- $ *- *

Ap'plicable Documents: . '. .

i ASME Boiler and Pressure Vessel Code, Section III,
-

1.-

.

Subsection NC,1974 Edition including Summer 1974.
"

'. i
-

/ 'l Addenda.
'

.

?) '

2. ASME-SA-lo5, ASME Boiler and Pressure Vessel Code,
}

i
.

Section.II, 1974 Edition including Summer 1974 Addenda,'*
*

'.

Duke Power Specification CNS-1206.Oo-3 0.
-

j. 3
, , -

- .r s .. . '
-

i ppgo g
.

, "

i DUKE POWER COMPANY AP&6.

'

- -
, |s q_c. LP -- ' -

.

~

#
*l QA RECORDS APPROV'ED -

, , o.pn %-
*

'
-

-

.

77'
.

s < . .

!
.

-

-

Titic Quality Assurance Analyst.

j .],
e

.
.

Date July 29, 1976 -.

' ~

~/
; |

* -

. . . - . . - y m. =.am e . . . ee.__- _ _ _ _ _ .=- - a -e.=- * ew* - - -s

- .

' *
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* *
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: r,
Ant.1CO MxNatry 94 fu.tmeat DMaies* *

, .

\/ a,n.ii. c.e . Ass cinted Piping & Engrg. Corp.
. . cusTouEn,g T ... c.nes.

-

p .

LABORATORY REPORT 42240si s
,

IPN-28287-1
'

NSCO SALES nEcISTER NO.

7-29-76 J. A. Veheea, ASME-SA-1053, ,
spECir: CATION NO

'

* ART NAME -(1) Flued Head (54 x 40 x 34)
607 .

APN No NsCO onc. NO. isi o66-106-.855 CUSTOMER s ono. NO.. ART NO.

* "" '"''
TENSILE TEST HARoNESS IMF ACT TEST

, %
-

vnamsvenst
OE

|COUPON*
"" "A" TEIDENTirlCATION paoor starse e s v. ULTIM AT E ELONG. REDUCT. "*'""'

-

.

vin o svarNCTH P e t. STR NGTH noc r wn t stoo n. L e s.

verto Pom7 P.s e. X s>.omt CHAnPy n. L D S.*

nV 87, coo 28.o- 55.'6 ~ ppp,oVE*

522368-B1 57,200..

AP&E g

Q.C. D P -as ,

5
GNED_.

,

.

- .

, l. HEAT TREATMENT TEST LOCATION
'

*-
.

{ Anneal The atove test results

16oo0F (21 Hrs.)# were c btained irom a*
-

.
.

.I - Furnace Cool. forgec test cotpon that
,

was hc at treated with' '

. i the pr rt '
; . STA TION: CATAWBA 12

,

t" .i DP 20. ITEM NO.: 1206.00-2 1
-

'

mph CO. ORDER NO. C-1252 1
-

.

i.. . ..

.'.
* * .*
,

3 ,ooo 70,000 22.0 30.0F* REournEn

CHEMICAL. ANAt.YsIS A. s, y. E* *

.'
HEAT NO. ", GRAIN SIZ

.

c. == ==. P. s. c= va. ai- wa.
.

Jv v yr q 522368 .23 92 .28 .o1 .o14
.

.

.*
.

,

The crucrucal, c ys car. <r me:n.,wcat tests'

| reporte.1 abcve ve corr <ct as critsined in
i the rec''rds o' 1 e Corp; ration.
'

A 100 STEEL CORPOi TION'

b . ,._f_ ) FAni'

wect
.| "amt-. A. N ehec. . s . .

8 "'' 3JL-1.oS 35 .o4 .oS*-,uinEo

I um. .22 .60*

-

se.. . ..
,

*

/.. ,, ,

6 . .
'

. .
*

| s 'o a
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CERTIFICATE OF TEST CH PIPE MATERIAL
.. .

. .

v n o iv wo n w se. r i
.

ASSOCIATED PIPING & mousEo a e vr
o ENGINEERING CORP.

P. O. 00X 43 AST QUALITY SYSTEM CCRTIFICATE (MATERIAL),
o COMPTON, CA 90220 NO. N-126l EXPlRES 10-27-78, ,

__

o... 23 April 1976
.. c.i... s.i.. o. .. w.. s,... ...

42939 6 F-5565 ASME-SAIO6-GR. C AND AS':E-SECTION lli THRU SLM4
thP. 1974 ADDD1DA. CLASS 2 CCT'PDTNTS.3

o. .. .ii...T
1.5f0" M.W.. . . ' , , , , o.o. . i.e. 31 750" ..Att*

.

c.s.w. e u.. 86-5565-345-312 nuCMm

L.. ; CHEulCAL AN ALYsis fUb "

ApbE "i
..

- u... u..
nt wTs....i u.. c un e s si en si u s

L 2463 25 1.00 .01I 018 .21 C. K- d 3 /
'

'''

L 2743 .24 94 012 008 .26 C g.O,yC DAT ,

, '

SICSEDg.

'

T^ 67 7/-7~~'
.

. .... ,..........e:-..,...-r... . .
, , - - - -- .. .-. -

.
..--..- ------ .

..

'
,

MEfM AheCAL PEOPERTIESg,,,,,,,9
u.c a.. Test * *$ '' . 25,c n,.,.. s.,4 ..' .,'; Bar Test'*

.,.
s r r. . 2ff

s si.e. u .. ..,

**
torti PSI an. A,e. E .e 6 Tes. T e. . $|g [y,

.

6 L 2743 #0!3 77,400 53,100 30.6 57.8 OK .505 Trans.

,I L 2463 022 80,200 56,200 28.0 53.7 OK .500 Trans..-
. .

f
* * V-Notch Charpy impact Test at 20'F.:

' Forn.Ser. E Test Lott Heati ' Test Lottesn f Ft.Lbs. Lat.Exp. D/FT
d25517Y 013. L 2743 1013 93.0 .066 Y
255I7Z "" " 82.0 .060 54%-

. .

* .

79.0 .060 5 SK. 25518Y " "

25518Z " " #022 87.0 .063 66%
25519Y " " 77.0 .059 69%.

*

.

25519Z' " " 80.0 .059 65fr
*25520Z 022 L 2463

.

DUKE POWER CO!.iPANU

*

. STATION: CATAWBA 'I.2
- -

DP CO, ITEM NO.: 1206.QO-31|*
.

MPS CQ. ORDER NO. C-12523

*

C ] u
ROVEDAPP-

,-
,.

.

H,4....c.. T... Each length of pipe hydrostatically tested at 2l00 psl fof$$t*c,sa'# .m
-

' #
n. v.. .. V

DATrd!'/2!77
~~ ~~' '"''

.

1700*F., held 2 hrs. at tefm. Air Coolgd..

' 'I ~1575*F., held I hr. at temp. Air Cooled. *

,

'
.

s.6. 46 4 e s 6.s . o . .a,.....6...... .a..-
23rd ' ' ' ' ' Apel 1976 ' ' ' " * " - * ' -'

w. a,

Ve h,,e _/'
. .

mi.r., % ,, . i. p ........ . O. ,a, ,, ,

$mhry Pdle 6: Amt9.wIkMa8CfWy.Iedl*

.

* ea nome e p de..=s.i.e Laod.s Awie 3. IUl ~ '

p

'. .
. - . . ;, , m. . . . . .z. . g. , _ . . ._- .

7. . , . , . . .. . --
.,

' '
-~ . .. . . ..

*-.

6 .

..
*

'*
,



1

.

.
- .

-
. .

*
-i

. .. . --
_

_ _ - _-
.

. j .,: *g'. .

- * - - - " * - ** "

r ..y 88CAf f Ofr TEST Ope,Pieg va;ritrat
,.: CE ' .e

. . . - g .rt J,, .7.. c-/ t<-g,, . . . _.. . -
.. gs. . . . . . . - . , .

. . . . . - - . ,,

. e sweo w vro.russP m'' *
3

g . . . . .u e .- . - ~ .
, ,

[ ASSOCIATED PIPING & EWINEERIDG CUtP) J, f' m,
o P. O. BOX A309 ~7) ASPE quALITF SYSTDI CERTIFICATE OMTDt!ALSICDFTDi. CA 90220

[h(b
,

NO. E-1261 EXPifES 10-27-78. 7Ci
'

..
*

.

*** 28 April 1976

c ..-. : .. .
, j c ... . : ' AS -5At06 Gr. c an'3*bW-hetion ill Thev Ssas

42939 %F F-5564 | 1974 Addendo. Class 2_ Cpg .ts-

c..J . .. '

eID. N 750" . hMLL . Ia(2b" U.8-*'
. . _ _,,

. ...,

c.a.= w e6-5564-4a3-368
,

, . - _ ~ . . . . . - _ . . _ ._ . _ . _. .

5 1- |
' c=tewca;. ass %,gs

.\," ' ~ ' ~
i.-.5se. I

7 9, 5 St CA m unC, sus
_

! L 27 .23b.99).009 7 087'j +4 /2 ;;3

012 .2 y - gf[-[<e s S .25 ' .92 .001
..

*

., .n,c '-
. . .c. ; ff.

.
* ~

.

STATION: CATAWBA 12 .! '

OP CO. ITEM NO.i 1206.00-3.7 '. . . ~ ' ' " ~ ' ~ ""*, *' ' ' ''

f/PS CO. ORDER NO. C-12523 -
-

.--

.

,| =a mascu .e:eter ci.. . , . %.'**' W ~ M, . m :- . .p u.e, s. ., .F,,r;. $peclnen
Teetj ,.,,.!, @M .:,**

,, g; e g,+gLec. e: . s e.-

4. , L 2772/ Trans. 74.9002 46.900 /- 28.7 / 56.0 OK .505 c57~
. Trans. 74.900/ 48,9007 29.5 7 56.8 OK .50F - 659

. /,'.
L 2773 runs. 7+.900 50.900 / 28.5 56J cK .sor .ep*

.,

- , ,

W-Notch impact Ti: stat 2D*F.: 1
,

3 t.Meaff Test Lc hr Ft.Lbs. DuctIIe Fracture laterf al erpanslart - 9
0.IC- Oo.24rTiTJ oai 37T ses .:xe -

%

62.0 40 055-

.- . ..

60.5 90 .056 'i
,

g* '*

* '

C39 66.0 45 .004 .C( ''

64.0 65 .059
|

- *

I PPROVE57.5 55 .o6:!
l C. -d58L2775 c59 59.o 60 .ose AP&E

.

*

|- -
- e9.o 60 .o63 l.l Q.C. EPT.

.

t
.

l. .s 66.0 60 .ose
Forw.Ser.# Heat # Test Ints Fores.Ser# #eurW Test t.atg - DATE / .'

. .

Tg g SIGNED#25315 L zi C37
'

.
,

k 72 25540 L 2773 039 -

| i a **.

M 25.J1 L 2772 opf
**DW"h Ienath Of 9IDe bYt!ftTI2iId*RIIV ifSid It D) DCI 'f0f $ Set. 4Md fOunel 3QJ'''"''"8d

..

165D*F., held I hr. at torp. Air .
.

' ) p 1,
*

.
.

!
- %_8ttsp .e April if{6 p. .

x. y. . _ _ .. . .gv_,
,

,

4 ,. , ;

' . .
~ g _ M** *

- .

G A 1DUCuttit K. A [
MV [ ''****/-- - *

~

? ' ./g1. 0.181eG.T
****--- -' ;. .

, ..

8 \f * *** * s'
~ -* *p-a

> .
?- o .

-

.' - ... .,
, , ,

, ,

.. .. .
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DATE REC'D__ I/P/75 ASSOCIATED PIPING & ENGINEERING CORP llPTIA SitEET 1 cr 9DATE REQ'D_ PFR "HESS". PRODUCTION TRAVELER UUIIV PIVIS1637 C .

~

1774 EDITION TERU SU!OER ''74 ADDEl@A
PC.MK[S/MS ~ ~2-M191S.S./DWC4 p_23771

APPL. ASME CODE: SECTION III CLASS: 2 ASME S/N: H-6860
CUSTOMER:_ DUKE POVER COMPANY DESCRIPTION: TYPE I CUST. DWGl CN-1678-1PROJECT _ STATIOft CATAWBA d, PROCESS PIPE CUB-ASSDtBT,Y

CUST. SPEC # Cr:S-1706.CO-1.0JOB f T-5191 1PERAT10M:
ACCinfin.ATIOff CF MATERIAL CUST. P . O . f ._C-1P.52 3

YESO NO O NOTICE IN ADVANCE N/A HOURS | SOURCE INSP: YES@NOO NOTICE IN AnvIrr'cH2o trous
CODE INSP:

DEPT. OPERATION DESCRIPTION ODATE OPR. g
,*

"T.0 III M-1, FLUED IEAD 50" x 40" x 34". d /< S2 4 g ..p . 7 7 pp ,,
2_ M .1

VERIFY CERTIFIED MATERIAL TEST REPORT. NOTIFY CUSTOMER. f.# 7 7 e
'

,

|PR P2.0 ITEM-2, PROCESS PIPE 31.250" I.D. x 1 510" lfTN. VL. d/co3o 5'J.77 C47 [. . .
QC M2.1

VERIFY CERTIFIED MATERIAL TEST REPORT. NOTIFY CUST0!!ER. ,QJf 6'[8-N 77 of [l $
. PR M3.0 ITDf-3 GUARD PIPE 36.750" I.D. x 1.625" If1N. WL. caoz9 ef 7/ 001 1
* CC 113.1 VERIFY CERTIFIED MATERIAL TEST REPORT. NOTIFY CUST0tER. psf 3 9 8-(-7 2 o4 4 '.

ss m.e

~

PR 714 . 0 ITFJf-4. INSUT.ATION.
QC Ifa .1 VERTFY MATERIAL CONFORMANCE.

..-

I'|bi
i |

PR M5.0 TTCf-5. END COVER. .020" THK. d/77 7//, f-3 77 of
OC MS.1 VFPTFY CERTIFIED ltATFRIAL TFST REPORT. S.4/-77 d4

_

.

I -

en ns.o iTru-6. covn<. .020" TRx. d/n t/G r.3 n of

_

_cc ro vvnrry evnTirirn MATrRTAT TEST RFPORT. 6-Y 17 of
".

1

| ~

5PPROVAL
L;,n' m

|
.

-
RtVistoN ,, , . ..

' ,.

| j, '
, ,

-

css &x W2W77 Aff'a:= y & ,/,., }N.?
' ' ' '

.WWgQ.)fd MANAGER APPROVAL Trt '.> FI CY .huTIIORIZED INSPECTOR REVIEW PROJECT EbGINEER- '/ /- -|
.

NOTE:
ATTER COMPLETION RETURN TO QUALITY CONTROL CHIEP INSPECTOR

[ _
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, c g. 5az/3

'' '-
.

. ..-

.

.

ARMCO STEEL. CORPORATION y p y/. 7'.

'g
M ACHINCRY 4% EQUIT*MCNT DIVISto

8. . ,

l'

' STATION: CATAWBA-12 y ...

.........,4dRt.1c0 .

-

'*
,

i DP CO. ITEM NO'.: 1206.00 3:1 ' .-

,.
1.252. '.'... ,. w .. . s:. . V

. ,: ,.
. . . . . . _ - _ . . .-r--1

| MPS CO.-ORDER N.. O. ... ... ... . . . . . . .. . .u. . .:. +nw. . ; v. .v.m. .c . .
-

. . . . .- ..,

. . . . . ..
.

.
. .. .

;
.

.
.

.
. . - . .... .... . . . "' *

" CERTIFICATE OF COMPLIANCE '., -

j , [.
-

. .

-
.

. .
.

42249 - f h /Customer Associated Piping & Engrg. _ P.O. No.
*

' Armco Order No. 28287-2
1 Heat No.- 522370-B2

,

''

M Part No. H-6861 _ Item No.
-

613
Part Name (1) Flued Head 54 x 40 x 34 APN NO.*

;
.

. -

.
*

.

. Armco Steel Corporation certifics that the material covered by this
certification was manufactured in accordance with the requirements of.... 3_.

the purchase order. In addition, we certify that the material has'

been tested nnd that the results conform to the requirements of the-
-

*

specifications listed below.--
, ,

Applicable Documents:'
.

ASME Boiler and Pressure Vessel Code, Section III,** : ' 1.
'! Subsection Nc, 1974 Edition including Summer 1974.

.

* Addenda.', ,

4 *

.4 - '

- ASME-SA-103, ASME Boiler and Pressure Vessel Code,
-

! 2.
* *

Section .II,1974 Edition including Summer 1974 Addenda,.
.

; **

.

. '

! 3 Duke Power Specification CNS-1205.oo-3 0.
-

-

:-

a -. ..

;
.

.
.

DUKE POWER COMPANY ppg 0VE9
,

AP&E g, ,

QA NECORDS APPROVEg5

JVi
'

'

o .;t.Q w -

- <-

'

(.hA%t>bd ENJATIVE SIGNED* f*
-

. .

s h &, 7 7~ we .r '

.
.

. .
,

Title Quality Assurance An'alyst
'

.

Date ' July 29, 1976
j .

'

-. ._. -. .c
--. _ _. . . _ . _ , . . .

. . . . . - . .

/'
.

,'
." .. . ,. , ,

,

,

. ..

.. 4
*

-s
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*
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,
,

*
.

,.-.~ <
t r. A . . . .L... . 4... :4. .u. ... o*e.. * - :. . aa._.. .. ...

.
.

. . . . . .. .
... . . . , . . . . .

g
s . ..

i ( i . . . '

1 AfifMCO Fubey and (syme.t DMsine ..

A:sociated Piping a: Engrg. Corp.'
.

\/ w. v.c c. .i CUSTOMER
, v... . c... .
g
5

LABORATORY REPORT 42240CUSTOMER S ruRcHASE ORoER NO.

IIN"2b2b7 ~2NSCO SALES REGISTER NO

7-29-76 J. A. Veheea, ASME-SA-105car-
srEctricATiOn 80

.

'

PART NAME - (1) Flued Head (54 x 40 x 34)
* H, 861 151066-10CUSTOMER S ORG. NO. NSCO DRG. NOPAnTr

..
**"* " C'"''TENSILE TEST HARDNESS IMPACT TEST
vaaNevrest

COUPON- --

IDENTIFICATION **oor starse e s t. ulTIM ATE ELONG. REDUCT. sarant
_

LeMG. TRANE'

STRENGTH noe,rwrt t troo e-r. t o s.ve rs o s v a r =ct.: p s e.

% %X - s'. car CN Am pv FT. L e s.I verto posNT P. s . e.

/ v/ V v'

522370-B2 54,100 82,200 27.0 54.5e

..
,

.

-

7
.

-.._ _. ._.. ,, .. .

*

4
*

.

'

i. HEAT TREATMENT 'IEST LOCATION
r
) ., '

.

|- Anneal The atove test results
j; 1600 F (21 Hrs.) . were c btained f rom a

.
Furnace Cool. fo rgec' test cocpon that.

'i .

/ ; was hc at treated with.

the pt rt.~
ETATION: CATAWBA 1-2 R0VEO}. ,

0 P CO. ITEM NO.: 1206.043.1 )E
# ,: &

*

i~
**;

.

A PS CO. ORDER NO. C-T2 523 EPT.

7/ $.I DATE g/ ,4 ,g
''

. ..
.

R EautREO 36,000 70.000 22.0 30.0 SIGN U#
.

CHEMICAL ANALYSIS g, g, y

-| HEAT NO.*

c. u se. os. P. a. . ca. va. sea, nee.

r J* x 4 4 y ,

( 522370 .25 95 .27 .oY8 .017'-

.

The che micat. c vscal. cr tr.echa i cal tests*
.

.

reporte above are corrr:t as cc 'tsned art*

, th rec rds of Iw Corpostion.
A fE 0 ST|:EL COR OF TION

'

)w0 L, ,

[/ Waned.

Jame s A. Vehec.

* * * . .

I "a =- 35 1.05 35 .04 .05
oulREO

e u. . .22 .60
-

.-* * " * * * * _ .-. - . - . .
, . _ . . .- ._. . . _ - . _ . - .

'
.-

. . . . . .
.,

*
* .

.

.

.

0 *
.
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CERTIFIC ATE OF TEST ON PIPE MATERIAL
.

* *
, _y n n w wo n w a.1

Q s
* ,,e ne, ,,,,

p ASSOCIATED PIPING & asousrow. TsaL4e 1
o ENGINEERING Corp,

P. O. 00X 43 ASE QUAllTY SYSTEM CERTIFICATE (MATERIAL),

e C04PTON, CA 90220 NO. N-1261 E)PlRES 10-27-78, ,

o... 23 April 1976
.. w. . c.i.e. s.i.. o.4.. m.. s.... .....

42939 ge ^A Pq F-5565 ASS'E-sal 06-GR. C NID AS'T-SECTIOrt Ill TH:13 St>
1974 ADDEf1DA. CIES 2 C'YTD ;fNTS.4

c. .. .ii ..T
u , ,',i . . o.c. . s.e. 31 750" .eatt 1 2J 0" RJ.*

m

I
-

c.s.w. e w.. 86-5565-345-312
_ m n sf 5 M |

L. Clif wiC AL AN ALY&is fUb '

AP&E g.
- u. .. w.. .-

s. .. .i N . . C WH P 1 SI CR HI W Cl p

L 2463 .25 1.00 .01I .016 .21 C. K- o .9 /
' ' '' '

L 2743 24 94 .012 .008 .26 C 4'. O y o DAT , , ,

* '

$)GNED,.

r 6? W-p-
.

e. . ..., ...-.~..-o.- ~ ~ .n , .-e---r~.- --.
.

.*

%

p!CMahiC A L PAQFE R18E sg,,,,,,,,'
. n... h . . Test '',I,"' . 25,0 ',','j' ,,,,, ,r,s.;; Ber Test, , , . , - , , , , , , , . , , , , , , , , , ,,

Lorti es- i.. 2" 4... t .. . t... T .. . Siw tm_,

6 L 2743 #013 77,400 53,100 30.6 57.8 OK 505 Tram
,I L 2463 022 80,200 56,200 28.0 53.7 OK .500 Tramo*

, ,

f
~ "

V-Notch Charpy impact Test at 20*F.:
Test Lott Heatt Test Lottaamsf Ft.Lbs. Lat.Exp. D/F1

Forg.Ser.f ~ 013. L 2743 #083 91,.0 .06b T425517Y
25587Z 8" * 82.0 060 545-

4 .

'
25518Y * *

'

79.0 060 55%
25518Z ' ' #022 37.0 .063 66%
25519Y ' * 77.0 .059 695-

*

,

25519Z' '' ' 80.0 .059 65fr
'25520Z 022 L 2463

*

, STATION: CATAWBA'12 DUKE POWER CO!4 PAN)
* -

:* -
. DP CO. ITEM NO.: 1206.QO-3.1. . -.

- - '

MPS CQ. ORDER NO. C 12523 D APPROVEI.

>- . (
-

, ,'
..

M,s........T...Each length of olpc hydrostatically tested at 2f00 ps: fof N g*G-asct J i
. v

DATr N v/3 / Dr '' -
. , , , , , . . - . ..

,

/1700*F., held 2 hrs. at teap. Air Cooled..

' ~I ~1575*F., held I hr. at temp. Air Cooled. ,

..
,

s.6. 46 4 4 s 6.s . *.. e a, *. . . . .. 6. . . .. . . . . . e .. m.
23rd ' ' ' ' ' AprI 1976 '' ** w r-*

~.~... p....g..gp | p
,a

,

J6 73 as. -

n a. ,w,,,,, . O. o , ,, ,

, m ,6, u ... .i .
-

. ~
," .. .. . p,4 u ta,.. u . 1,as71i

-~ - m -- y=: ; - . w.-: r- ;- -- - nun = .- -- .. . . . . . .
-.

, . .
- - , . .

.-- --
. . . ..

. .. .
. .

s '.
-

.
. .
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CE,Q'88C Af t OF TEST oN.P8P( WaTE1tak 7[JZ., <-; .. . -.. .y . ..

- ., -g - -e-.uwa
,g f: ....,

,
... . -_y w.:, .

.

0 |
. . . . ..

e.o ort r*:
.. .. .

e
5 'p
[ ASSOCI ATTD PIP 38G & ENGis(ERIM~r CUtP) ,) m y,8

o P. o. EDX A309 - dp /L9C QLwLITY 5YSTEM CERTinCATE OMTalALSICDNFTCN. CA 90220 /

f$$. wo. *-ima uPuts io-a-n. f
,

.,
l . .

.*
. *=~ 28 Aprit 8916* -

, A5>E-SAIO6 C-r. C an'd'AIMbetion Ill Thr w Sim:..- : .. . % i:..... .: %

F-5564 | 974 Adderda, class _2,_co conere
_

s
. . . . . -

'' -- .se. N ~150' . imu. . I f25' " "-
: .: . __

ca.m m 86-5$64-403-346 ,
r--------- -- -- - - - - -

. CH. cA an%,w' * - j
,\,'

" ' ' ' 5.- .i . I e 5 * CA en acc j aan f j
_ _;

'. L2 / .236.99).009 j .087'j24 / ::
c -r--'.3 25 ' .92 .007 .012 .2f

- J .) /f j ..

.- t
.p .~ .

. . ._. . ; f_g;2.- -
- '*

. STATION: CATAWB A 12
' # '~'"*

00 CO. ITEP.' NOJ: 1206.00-3.T . . ~ ^ ' " '
' - ~ ~

' ' ' ' '

f.T5 CO ORDEP NO. C-12523
-

-

.,

"'#''"'"*""'*"''
| %.a.

-.- J=~= ,,s.! n f | 7
.

*2 'E.'.:T* _ . , 2 '_ . ., w e. . . !?;- Speclaen Tec.s' %- M e _ e. - m . . . . u,, cue wtec.-

4; L 2772.' Trans. 74 .300 2 46.900 4 28.7 <' 56.0 OK .505 43f
.

4s.9007 29.5 7 56.s oK 505 - a59
. . / Trans. 74.900/

.f' L 2W5 rans. 7+.s00 30.s00/ 2s.5 $6J eK .sar ep* -

W.atatch lapact Test at 20*F.: '\|:
*

., '-lff Tet Leht' Ft.Lbs. Ductile Fracture laterial erpanslept,

3' O.,W~ W C"TETZ ~ GD ~~4TT Wa .:M *;
42.0 40 056. '

.|- . -
'i60.5 90 .o56.

g*
*

i

*

C39 66.0 45 .064 .C6' ' '.

64.0 65 .059'
- *

57.3 ss .s PPROV8

a39 59.o so .osa L AP&E;c, -d47 t m3- e9.o 60 .063 JL Q.C. EPTJ

-

-
,

-

.
.s
s 66.o 60 .ose

Fere.SerM Hast# Test LcN Forg.5er# Hes+F Tbst LatF
. DA d..

* '

.
,

#2.M 15 L zii C37 8g g SIGNEn"

$ [Sjg jg 2m t 2n3 m, .

,,gi-

~ Tach senath of eine hytf rerfatic.af ly tested at 2E ret for 5 sec. and found %a.m . .. a4
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'
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- - .

,

r . . . .
*

'. , ,

.. . , ..
,

3" 8 ')Name of Supplier _,_ TTT Grinnell Ind. Pipin2. Inc. Date

;-
.. . .

. ..
_ .Address of supplier Plant Kernersville.*NC Mill Power Order I:o. C-12517*

... .
,,

, - Duke item or Req. No. 1206.00-1.0.
.

. .

.-. . ,

'
Spec. No. Q'S-1206.00-1. 0 Rev.,

- .

... ,,
**Supplier ID Nos.

.

Description of, Cornponent(s) cr Material (s) Fabrica ted Pipin Aseembiv

$//] -
*

..
.

.
.

L-.
,

..
,

' Attached Cocu-entation covers all Components / Materials on Mill Power Order.
~

X Attached Docut4ntation covers partial shipment of Cc ponents/ Materials on Mill Power Order.
.

* The following listed tests. inspections and reports have been cempleted as required by the
*spect fication:,

.. * -

, ,, .. _ ,,
. .. . . . . . . . . .

t/ Physical & Chemical Analysis Kajor Repair kecords & Charts .

*

Hydro (Test Pres ore - PSIC ) / Personnel Qualifications on Record
,

*

Design P.cport Stress Report Heat Treatment'' *

t / Radiographic Tea' Ultrasonic Test V Magnetic Particle ~ ~ ~'
~

,,

/* Penetrant Test Repair HDE - Cleanliness
.

Operating Test Perforc.ance Curve 2,. -ASKi[ Data Report" ' ' ' '

_ V DIwensional Check Deviation Record /
. .

'.'N w._.,
. g}'

' .-
. .

- .
*

2)
.

.

3)
-

. This certifies that the listed Coeponent(s) or t'atcrial(s) cesform to the requirements of the above
referenced Duke Power docu ents including all codes, standards, test requircrents and Quality Assurance
requircaents invoked therein.. *

.
*

* .. ,

DU;*t pcyjga dLiPANY '
- . .

QA Rccdnos Appnoyco - we" L 2

.. i Supplict Representative Authorised Signature
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***
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(A* ltrqsered ley tio l'rovialfms saf tiic AMIE Cmle ibles).. -r .t, ..m.__=.-.o.=.-:==.___=----=...=~=. - , . ~ . - - - -.n.am

i. ree.. ire ed h, .IT_T _Crinnell Insl._P.iping e. .Inc._,._Kerne rsvilleo,de, N.. 7127
'

. .

(Neme end Address of Fehess eter)

3. r.b,ie.ted fo, Dukel.owu. Epicpany. Ch arlotte . NC o,de, N.. O /EI/ 7
(Neene and Addrese)

3. Owner 3dC I.DWer COFpSRY 4 I..eedon of Pl.nt .ht.Wp prt . SC

$A /FI $ An.dS. Paping System Identificeeton
< s,.ef de.cr., tion o, mended use. meu, c.oi ,t et c.)

'
<a, D,.=nt,. N.. eT-of- 5% Pro,.e.t, b,77YGr ,noea. ruksu P, ome. Gw .
n> N.d.n.: n rd N., N/A i'

e. The m.teri.l. de.lsn. con.tn.euen. .nd .orkm.nehip ..mpiie. wiin AsME Code section n. Cl.se M*
Edstion 1974 Winter 1974 N/A. Adderida Dete ,c,,,,,,

_

Remarks: Manufacturers' Data Repc,rt a preperly toentified and signed by Comrnissioned Inspectors have been furnished for

the following itea a of this repon
(Name of Part - item number. Manufactures *e namie, and identifyang stamp)

Supplemental Sheets A ---Drawings

J ---Bill (s) of Material

7. Shop Hydrosterac Test pel.

3. De.cription of piping inspected Piece Mark Number C 5 .6/r)- A
(anciude-mark no. -meterial spee.-nom pspe esse - schedule or thickne ss- songtn

See Attached Sheets
- r6tting e - flange s. etc.)

*
.

.

w. certify ah.i ihe sistemeni. m.d. 4n shie report are correct .nd th.t ehe f.hrie tion f the described piping conform.
with the requiremente of SECTION ILf of the ASME B LER AND PRESSUR 8 CODE.

. D.te _3- 2 8- 7 8 signed 3.9hk. Inc.
( F ebrac et or)

'
4 % N.,3, _

Certifieste of Authorteetton E spiree _
~ ~

Certificate of Autherlaation No.

CEllTIFICATE OF pil0P IMI'!.CIION
!.the undersigned. holding a valid commt elon tenued by the National Doens of Boater and Pressure Ve ssel Inspectore

and e,mployed by # ef A Cth b5 |and/or the State or Province of IV.
, nhave inspected the piping described in this Data Report on)"J$_19./ . and state that to the best of rey knowle dt e.

and bel'ef.the Manufacturer hoe constructed tpue piping an accordance math the oppiscabie Subsections of ASME Code,

seetion tu.AT/gE NM//ig1/&w her|gfJu g c|,ces AMrga rpxF 0c.
j By signing this certifieste, nelther the inspector not his e .piover siehe any narraney. espressed er implied, concern.

Ing the piping in this Data Report. Furthermore, neither the Inspector nor han employer shall be liebte in any mancer

for any poteerst injury or property demose or a toes of any kind arising from er connected with thle inspection.

Det,e. I
" l

i i _L __ C.m. a.. o e .A , C. - A,.te e,_7,. e .nd u ..9
1

_.

, e ,e e ,o r) h .. . ..i is. r.t. s
,

. .uppi.me..t.i e h.ete in , ore. ., iista e 6etc he s or dr,awin e m.y b. us ed , roe.ded <ii .in e ,e .s e ii . <2) in,o,m.t.on,in ites.. i. 2 .nd S- - t,a. . .t. re .t ie inci.ded o., e.e .he et. .nd i > ...h .heet le numi.ered .nd n.mhe, o, e n.e te e recorded in item . n e m.r . .
Printed in U.S. A. (2/73) This fann (E 62 6 t o obtetnet.ie frosi the ASME. 34S E. 47th St.. New York. %Y.100 t ?

t
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ITTGElnllELLIriDUSTRIALPIPlflG,IllC.*

Page of,
,

LIQUID PENETRAtlT EXAf4INATI0ft REPdRT ' -

Customer: D/#/T MdA>O Register No.: ( / O/' #X

Contract /P.O. No.: _7/d / Piece' Mark: C I' $ M - Q $
' '

System: D7 ?? / /) 6 7M

Examinat'lon Method: SOLVE!;T EM9yAptg_ yrgAgtg nyt Im

% ....

Finetrant Batch No.* p:f. Q7C m. 2scture: S?0Y0NGCf
Developer Batch No. C'7 A O d 5~' Procedurei M P - /- O
Cleaner Batch No.' '

C V
_ . - D t- Q ,, Acceptance A T H /- u

- :

ITEM IDENTIFIhATIfd ,'|'~ '

INTER!iEbIATE P'INAL

~

AREA EXAMINED ROOT,'

^

WELD / SERIAL /Hi ND . ' -' S[2EANDTHICKNESS._ WELD OR MATERIAL INTERPPITATIONm
,

k Nb4$2b) / 3?(iN i A J / / h [ S (' /) A f it ) j1 r C

- .

. - ,

s*

1

.

4<M

'

k i

'%
.

'
, ~ , .

n. .,- . ,

6

4

|
.

<-

--

|

! ,,

[. -- s

.,

s

I

|

CXAMINATION PERFORMED EY: RonFET F- .9TnAnen DATE: 3 - 7'
NDT Level: TT

,

[NTERPRETATION PERFORMED BY: / / . [.. & C $ DATE: d
|,NDT Lcvel: TI

|

. . - _ _ . _ _ _ _ _ _ _



;

fil]GlONNELL INDUSTRIAL PD'ING, INC. p,g, gf _

'

MAGNETIC PARTICLE EXAMINATION REPORT
:

Custome: /) h I ,, b r . Register No.: [K g/:-f c

Contract /P.O. NO.: D / _7 D Piece Mark: [7~,(h 4/4,f<-6. ~ <-

System: b[m '/i~. ~

t'

Examination Method: DC Prods AC Yoke Other '

Equipment Type: /L 2 _[[ W Model No.: Y- d~

_L

Procedure: 4W -/- / Acceptance: L ,/J / - M-

ARIA EXAMINED INDICATE, ,

ROOT, INTERMEDIATE, FINAL i

ITEM IDENTIFICATION WELD OR MATERIAL AS
WELD / SERIAL /HT. NO. SIZE AND THICKNESS APPLICABLE RESULTS

?/ k 4 '/ x' .N ') C~'' <D )l< 0 e Fens Y

- - A f /A

t

,

!

.

.

w w

CXAMINATION PERFORMED BY: 7' DATE: ,7 - /F Df/&

NDT Level: ' ')/
~ '' '

NDT'Liveli '//' " ~
x? -/dT3[[NTERPRETATION PERFORMED BY: _[ 1 DATE:,, _ a

' ' '
i.

|r

,. . - . .. _ __ .. . _ _ - -



ITT L.. innellIndustrial Ploing, Inc. e .'
'

-

FORM N8.1 A Q h('

toad Number FURNACE LOAD SHEET
*

''
Date ._

REGISTER SKETCH T YPE TEMP. RATE OF HOLD hO I SPEC. TIME TIME
N Q_- 4 0. MATERIAL WEIGHT REOD.* HT PER HR TIME PER HOUR NO. IN OUT

W/ 6/- h h!A'' C C W J//- J/f6k.E ' 'aW' 3* !< <t T.', , nL S W' /-3) i'Au-'i . *
' YI C./ /N /> ) .2 l* f / // . ein N c/~ ow C >. if = '/ '' /-k Ww
(j '/ ' 0/-3>X // /107/ // //$6" W .5 |, / / . ? '/' /. h T'' O.<

C LU 6/ - /fE || j16 [| // (.r ' T 7 ? N '' /-?) Y.Ne

dtd O/- 7 Y // /2. ? 7/. // 1 |f .4 " /.? ,1- t<I
C 'C| 3 /- U/ )( // / 'l . 6/ /f % ?W TN '' |2.s:, 'w

/tN f'is - } / [?h' | |b b_ 7 * ~5 ' /f /,'ys, / //'l f/^ C?'

h l) ) .$ ?! . l ' C.' .'I d t.*L / t '? cf } ~2_. }/ // 7g.? C., T_ST V
/

9tU19 7
/

*

. _ 5 2 ' - 0_" .
- -

/ $'' /. f : ,I _ / ~= I }/ mg
.

bv1
,t v:&- /,,w, < <gr' ,r

a-

f 9 e
,

'

PLAN

S J C! CiQUAE T :,E
/ 1 UN REmrnF9 Q jg_p,qg pgf:

3,7 g:g y
, ,

v70-5 Lt6 <- :-1 :n n;o75 '1
't ,< ty -;rp s.-

~r : \ 4
'

y v q ..

/ TIME TO P r:ACH "EMP'+4 HRS
ELEVATION . TIME AT T iiviP =-- ^- H.<S

THERMOCOUPLE LOCATIONS TIME TO COOL = 5Mk H,HS,

Copy 1 - Shop File * Temperature variation within any 15 foot I o.iil In<.pection to in' ore against local flame
2 - O. C. interval of weld length shall not evi ced 2'30 inipin ,,.,nen t

,,kse d.- /O '.) p3 - Uill m g degr ees I- q C. nnp. /
"

. _ . . L f t uhstJLaafCJhat _
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CERTIFIC AT E OF T EST 014 PlFQ MAT ERI AL
-'Y giD11-. -, .

. ..

- * **
IFt O N W O 73is84.7 %.

o 17T GRIH'IELL llOUSTRIAL PIPlHG, INC.
h . ' KERi?ER*.;VILLE, f C

'' 0 " "

27204 " " ** ^8*

A$fE QUAllTY SYSTE!i CERTIFICATE WATERIALS)[ _ liO. H-1261 EXPIRES 10-27-78.
.

o,,, 22 July 1976
cue.mer o,de, n.. c.s.n. sei.. o de N.. ASPE-SA106 Gr. C and7,dt@Tection iII, Cless 2
KER-2853-P F-5693 Thru Surrcor 1974 Addenda
D. n ,4; e...

cv 31.438" 1.375" M.if.Mee.,iel 0.D. a f.D. mWALL

86-5693-345-314c.s. .:. P.,e w..

Loco ion CHEMICAL AN ALYS15v

Hxt No. .*

Serial No. C MN P 5 SI CR NI MO

L 3J13 .24~ .89 .012 .021 .23
L 3120 .25 .86 .013 .014 .2a
L 3130 .24 .96 .01I .015 .23

.

'
Ticid I'Olnt MECHANICAL PROPERTIES

[e Hoot No. 5 * SO set
Bend e ,'; Specircn Testy, % Elong. f. Red. MacroSeel l No. LOC. pst 2 in. A,eo Eech Test Tes' SIZO Lots

4 L 3117 Trans. 79,900 44,700 25.0 45.8 OK .505 17
2 L 3120 Trans. 85,600 48,700 23.8 44.0 OK .505 20
4 L 3130 Trans. 77,900 40,200 27.9 50.8 OK .505 30

.

F~rg.Sor.f Heatf Test Lotf
. #26614Z L 3120 23 -

26616Z L 3120 20
26619'.f L 3130 30 MMM . ,,. m
26619Y L 3130 30 .- ' . .
26620X L 3130 30 [# g [ h

''

26620Z L 3130 30 - ,.?y ;g 'g g4
2662iT L 3117 17 '

? .c4s
266210 L 3117 17 J U .. /

% .. T, '\'i e j#
IDC2r N.

2662IY L 3:17 17 ~'

266242 L 3117 17

HyJessettic Te stp,. -h inhjth nf nInn hydenntntfently icntnd 7t IM O nc k',cr 5 ene. nnd fcund scennt.Q.]
Hxt Teseements s

. g ;. f~ . ' . ' .

. !. '+'s.'
.,-

.;l M T 'h.
- %

."' k$ v,. ' *

.__

Sv esceibed chd $4 en en b efare me eh.O,, I cers.f, v* * se ve ses to Le coe. ce os contained en e ie ec coeJs9 ,

2#)Dd D 'ay C I J U | *M fJ,7 el the conip.s y ., .~

|2E & W O//.$/1
'

.

q-(rm.t,.ser.....,..,.,, ~~" - f- ua. anaa. M.z..
i

. . . . r. . . .. . s s ,,. 3 ,, n.,
CcutMN eCs0 4/70



. .

sold To IT'r Grinnall Corporation ITT GRINNELL CORP 0ftAT104: Gum
WELDING PRODUCTS DIVISION OXDER NO -

V ern asrmfi l l e . !! . C. PRINCETCN. NY. ernvill e nRANCH N Ug p gORDER NO.GHIP TO Some for Duke Power ouE November 15. 1976
CUSTOM E R'S

ORDER NO.

PHYSIC AL. PROPERTIES
CHEMICAL ANALYSIS HE^'

s ertsNo u Arrui As. cc E SPECIFIC ATION -CESCRIPTION OF FITTING ,,,e. vino . . .m .
.t. o.. C MN P S SI FITTitiG MATERIAL"'ag' Point seae sn. ae

_ . .

P & D P $ S. % HE AT NO
.

AS*.E SA-234 h?C A-1060
_

'i.'25 x 1.375 Min. wall F LA900 82600 25.0 .25 .98 .011 .011 .22 CT-01- 17-1 ARAP
_

0 ''g 93 Ell
,

-Ditto- P LO900 79900 "27 'l 26 1.02 .010 011 .25 " " _ARARm

ni t.t n- F 45900 85100 27.9 .25 1.01 .009 .021 .23 " " ARBT

f|W ) *

/ ~

L>Wp / & -
,,

__ | -vn . ,. s
'

.. -

* Standard rourid test specimen ased for tensile prc pertie: ,.

.

The above fitt ings -:2re o gnufactured and test ed ir strici, comrliane. with AME

Sect ion III, 19'Zit Editi on, Class 2 through .the 1974 9ur mer Addend -

.

T

'. . .) ', f'
' . '"31 R t vil aaet the ggggg , , , , , ,, , , , , , , , , , , , , , , .,' ,

4. isr , , , , . . . . . . I ,.s.n . , . , , , . .. m ..Tse, .... .. ..e e s i.
.

i ,...,_...c . ..., s e,ra s

P, se . 4. 4 c. t-e . . in, a r,e ,a s u eiy se . ,. nnem c aua.

e.e s e s ... .n ce sy i t. a.w.. , er Q ,ar.ty n, nems ce,s.t.cere

s A

MEAT TR E ATM ENT . 4.EGEND . A = N.3RM AL erE D D :"h0RM A1.tZED AND TEMPERED C 7 NORM ALIZED QUENC64ED. r. II MPERED D* SIRf M Rf t erb t D
*

E '' HE AT TREATED PEH SPECit eCATIOre CN ORDLR F: HOT F02100 BCTwCEN 1850 AND IC00 F A'JD COOLED IN STILL AIR
.

,

Cu SC.CIDED AND SWrORN TO BEFORE ME I HEREBY CERTIFY THIS TO DE A TRUE AND CONRECT REPORT ACCORDING
TO RECoRos IN THE PotoSESSION OF THIS CORPORA 110N.g , g, ,,

'

.
- d j'T \-

.

A. . . . .
""'*"'""""C

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



.

'

The Colonial Machinc Company, Inc. .
.. _

I'. O.1;ox 290 -- l'lcasantville, l'a.16341 Plione (314) 539 7033 -
'

I- 1 SEPT. 20, 1977
ITT C-RINNELL INDUSTRIAL PIPING, INC.
P. O. BOX 566 C E R T I F l E D'
KERNERSVILLE, NC 27284

GT MILL TEST R EP ORT
RP 4'

t_ ' _1

h R ORDER No e'JR DRDER No. DATE SHfPPED
,

KER 8630-B 10457 9/20/77
.TE M TYPE MATERIAL SPEC. I sHIPPCD i H E AT N O. cmc (

ASME SECTION III CLASS 2 (1974 ADDENDA THRU WINTER 1974)
ASv5 SA10r. -

!1 (895 0) 1.13" ACCESS HOLE PLUGS PER CT-AH-1, H = 2.188- 12 78849 ASF
F/RI NO. ci-40I2-1.

;
I .

DITTO H: 1.705" PART CT-4012-2 '2 (89591)
|

1.13"
l

. 25
| 78849

' ABF
|

DITTO H: 2.609" PART CT-4012-3 | 16 | 788493 (89592) |1.13" ASF

4 (895939 I 1.13" ACCESS HOLE PLUGS PER CT-AH-2, H = 1.705",
| 30 78849 ABF

l I PART CT 6012-4 (SOUARE HEAD)
irt u t c i uw 4 P is se cm , we ; Mo cu cs vi co oTucR etEwEwis. ,

I I
| i

8

! I! | 013I .025;.23
'

1 i
!THRU 4 26 .71 -

.

| | t j l lll B l_!?'

' '

; Orcs
' I |

Tei!
| | g,y 4-z2 ??
! l.

I I i l i

1Eusite ; a visto . eto o. . u. u Rouess I 'n,*8'r't *| umRs: i. t a t m .Tm

1 ;

! 75000 i 48500 32.0 58.6 ; | MILL SOURCE - COPPERWELD'
THRU 4 ,

I | |

| |

|

| | I I

I I

We hereby certify that the information contained hereon has been taken from the original
mill test report imm the producing mill, which is now on file in our office. We also certify
that the material and the ilems as listed above meet the specification and all reciuirements

PC as covered by the specification and your purchase order.
.

d , -) * '' <' 'Dy{I!.*J c
m .. w (.
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.% - . .. wmRHi.D P.YtT.iMb5 W.ST PEPORT.

. . .
,

h. .)] UNION cal!DIDE CO!iPORATION CT | July 15, 1977
'

~

:*: u:Q J~ . . . ' y LINDE DIVISION .
,, , gg-

Wr LDirdC. MAT L 5dl ALS
,

*
* .

P.O. DOX 73 0. A'A TJ.DUL A. CHIO 44004 *

CUSTO.':ER: Industr'al Welding Supply YOUR ORDER NO. : 11-476
*

2501 Charl:.'spe LINDE 5.0, NO.: 011476 UAshboro, N.C. 27203
QUANTITY: 420 lbs.,

(For: 117 Grinn311)

MATERIAL: Linde 6.5 Ilcat No. 065118 - 1/8" Eiameter 7. 36" Straight Lengths-

This is to certify that Linde 65, " Class E70S-2, as .wpp' icd under the above order nur.5er,
shipped fron one heat number, has been tested using the test assembly specified in Fig. 5
cf N.'S AS.18-69, and AS':E SFAS.1S specifications. The wire rct all the r.cchanical and
impact property requiretents of these specifica:icns using the gas-tungsten are weldin;pr: cess with Ar.ron shiciding gas.. During the nnnufacturing processes, tests, and inspceticth] natcrials furnished under this contract have net cone in dircet contact wita mercury
cr any of its conpounds nor with any cercury-containing device enaloying a singic boundarycf contain cnt. -

!!ECilAMICAL prOPF.RTIES OF h*El.D(ST PER TABLE 3 - AS-UELDFD * STRESS R" LIE"ED F20UIFEDlic1d Test ;.unacr C0524-1 G0526-1All-h*cid :ctal Tensile
Yic1d Strength, psi 69,400 ~ 70,900 60,003 rl

, Ultinate Strength, psi 79,700 83,900 72,00] ni
.

Elongation in 2", '4 32.5 30.0 22 ui.Reduction of Area, *; 79.0 74.1 ------

CllARPY V-NOTCil I!!?ACT LATERAL EXPANSION DUCTILEFRACTUPNAREA#
STPENG'iH 0 '-20 F (ft./lbs.) (INCL!ES) (PERCENT 1As-UJ1ded **S.R. As-Welded x S. R. As-Welded * 3 R.126.5 130.0 .076 .085 60 50101.5 95.0 .074 .067 50 50120.5 . '97.5 .080 072 60 50100.0 66.0 073 .055 50 40

fc-7- W ,ee79 5 _132.5 .063 .085 35
107.3 (Ave. 3) 107.5 (Ave. 3) \.-

.

. Required 20 ft./lbs.
%v (7,-

RADIOGMP!!IC TMTS: X-ray (s) cet the requirements of Fig.1
APPL.lcr.10:. (M:.llTIONS: 230 Amps, 15 Volts, 5/6 Inches Per Minute
,OLilli CAL M. u.'. 5 4 6 : g N,',?, f

_

,,.yC- !!n P S Si Al Ti Zr NL Cr Mo V Cu~~

04 1.11 <.01 .017 .55 .11 .06 .03 .03 .01 <.01 (. 01 .01 - Actual06 .90 025 .035 40 .05 .05 .02 --- ---- --- --- --- - Require.nax, 1.40 nax. ca c. ~7U' 71T ~~fi .12 - =: = Icss than
S Ucide.cnt Stress Eclieved at 1125*F, plus or c.inus 25 r, for 8 hours. Cooling rate 100 f/hrc

e

to 503''F, thyn air cooled.

S orn to before ne this
.

'

) Yi . day of * . . . ' - ::' Z
'

,

// -.r _
. .,'' * T . .S*

t *
~

I' I * r.'
...*

N . d . 8.'i k.h *6 (O
..

|, L E . .T ., . . ,.....i---
. . . ,

_
. .'d:y rt .m. /.. '.',.:..,b ' c c. I h Itateri.:Is Standarls Specialistf.

. , . _ . _m . a m- m_=



. i,.,~ s

CilEMETR0ll CORPORATIOli CERTIFICATE OF /umrry.#
y Cf Ditel FCGTUCf 5 oIYISto3

7. CERTIFIED h!ATERIALS, TEST REPORTg ,
- ; .-

[1gA
,

- -

| 4 36 5 Rel .14 -4 Rg(; Cuilomer Order No.
, ,

'

. . 711093-2 ,

* -. Order No.,

'

National Welders Supply Shipped
P.O. Box N-93
3011 N. Liberty Street*

This materiot conforms to specif; cation
.Winston Salem, N.C. 27105 ITT Spec. ES 1073-

SFA 5.1 Sec.IIIL J.

Trade Nome T * Type*

or Trademark: Atom Arc 7018 i

Test No. 650,

'

Diameter size: 3/32" X-Rays Satisfactory
19,650 lbs. Control No. FDD1074

tot Number: 02-1-J728P Moisture 01800 F. 0.29%
Heat Number: 411B6841 Concentricity 4% -

%
. Type Steel A-285

Carbon .04
Tes't No. Full Split Volts AmpsManganese 1.06

-

Chromium .03 Tensiles 5
Nicke! .02 Impacts 1 6 22 110
Silicon .48

C;fumbium + Test As Stress
Tantotum - Results: Welded Relieved

Molybdenum .01 | ITTG IPI 8 hrs. 01150 F.
Tungsten p QUALITY CONWOL i Yield 73,100 65,400

Copper 02 $ APPROVED:,. Tensile 80,000 75,900
Elongation 28.0% 30.0% .

Titanium T.C.WILSjJ.N
Red. of Area 76.0% 77.9%

Phosphorus .012 DATEDE,q3p_*a',1,

Sulphur .016
S H EET_ _I_.OF_ _/_ _Charpy V-Notch Impacts Tested 0-200F.

Yonodium .03
g ,4,m e ,4 ; Impacts 42-58-63-72.82 68-72-80-92-98

*
.

Lat.Exp. 38-48-52-59-68 58-61-67-78-83
'

% Shear 20-20-20-20-30 20-30-30-30-30-

* Fillets: OK Vertical Overhead-

.

ash!E QUALITY SYSTEh! CERTIFICATE (MATERI.
State of Penna. ) NUh!BER N-122 The und r9.Sned s,,;y,,P'hEt tE ;Ee t ilhXP S o ; M

33C3unty of York ) correct and that no signit: cont change hoi
been mode in ony of the elements described.

Subieribed and sworn to before me in the qualification opprovol.
this 21st day of November 19 77

'

CHrMETRON CORPORATION
WELDihG rhcDOC15 Dive 5 0N

. _
'

}.bh *

SEAL & -- A
; /u . ..r eas.<

My comminiton eapires: 8/21/78 BY _ _ ._* G I._.. E '"
D. G.'F1ohr
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N '%)hn;i shi st l'ipio;; Inc.

M
-

N.v \

SUDJECT: Wo] ding Filler Materia u -

WIRE: RACO 128, Heat No.'517715 .

| | .

/ FLUX: Linde 80; Lot 0575, Con. No. C8200
,

. .

This ic to certify that the subjr:ct materials were.

*;|- wolded into test plates as shown in SFA 5-1, that the
test result s sho.'en in Taussig Associ atos , Inc. Report

| 21547 viere pioduced from thonc test plates and that the
radiogre.phs of the test plates were acceptab]c.

The subject material ic acceptab]e for use on AS:JE
Section III, C1. 1 material in the as-wc]ded condition
or post-vield heat treated condition (total tit..e not to
exceed 20 hours). This material .may not be used on
impact-tested f abri cation.

,

.

'

This also certifies that the subject material is
in compliance vcith a]] applicable addenda of ASME Section
III, C1. 1 through the Winter of 1975 Addendum..

-
.

*
.

*
.

-...

. ..

*
.. .

. .

.

.

'

in B I?!..

0A03.

E?4-

g,m.00T. 2_.6137
*

_ _ . - -

.
.

.

'

)J(k...f.-~,;/('m' e !g-- -
1 ). .

-

Juhu F. I' j ii . t-
*

.

ilateria]n l'ngineer
.

-
.

*
.
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'
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Report No. 21547 - August 3, 1977

hp)&
,

ITT Grinr.cIl Industrial Piping, In'c.
.

P. O. Box SC6 - Ihry 4 21 ;

Kernersville, North Carolina 27284

Attention: !!r . J . F. 1:dler

.
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.

,

.. .

~
.

.

.
.

..
.

. ..

-
. ,

. .
.

* *
. ,

,

-
.

-

SUBJECT' -

.

Weld !!ctal Testing of Tuo Plates Itarked Numbe'r 320.
.

. .

.

i.1gG'

c.ini. *
=

\ff3 ..

g OqT,;,2.NJ ' '
,

'
.

-
.

.

|

|

-
. .

|

h
*

,

i
'

| ; -

' . ' |

l'f:ODUCT 1CGI't'iG !! FAILil:lt if NESTIGAll!'N ;| M/.If t:IAL ITALtit.1:Gil ' OU/.LITY ACCtJ3.'NCt
.
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lihCI'GROUlp:

Two welded plate annemblies were culmiii.ted to our laboratory
for chemica) analynic, impact testing and tennion testing of
the ucld metal. The assembl.ier. were ident.ified as Test

.

heat number 517735; I.inde 80 flux; lot*

Plate #326; luCO 128,One of the plates was to lac tented in the ac-wolded0575.condition and the second was to be streur, relieved before.

i
toc ting .

f (
I

g,3)
.

TEST RESNLTS:

ChenicalI$nivsis:
of the cubmitted plates was drilled in.

The Ucid notal of ona manner which prevented rcmoval of material from the base
These drillir.gs were then cleaned and subjected to ametal.quantitative chen.ical analysis with the following results:

#320_

.04Carbon
1.38Manganece

.014. '

Phosphorus *

Sulfur .023*
*

Silicon .51
Nickel <.05 .

Chrordium <.05 g }}*

.52.

Molybdenum Qk 0$
,

' ..11'

Copper'

Vanadium <.01 zg[,1.

* .,

gh][9.k -
, ,,

'

Heat Treatment: .*

The plato which was not drilled for chemical analysis wasTlie pi.cces were
cut to fit into a heat treating furnace. Cooling was donc

-

heated to 1100 F and held for 16 hours.
. 0

at 200 F/hr to belo'.: 0000F.
.

Tensi'on Tc_rting:*

n_

Onc, round, all wcld metal, tunnions test specicon was nnchined
from each plate an.<cmbly; an '.telded and,after heat treatntent.
Each speci:.. n was .ubjected to a standard tension test with'

resultn as follovu:
Ac-Mc]ded I! cat Trented

*

.

Tennile !1vennt.h, pni. 79,700 70,760

Yic)d PO:nt, poi. 67,5*/0 63,750

20 2 11
'

% Elongation, in 2"
.

.
' .

e g

l ,-
"

.

.
e

A . .___



~ ,u - ...
.

%. 5 ". ~"
e, . .

'' ., , JTT Grinnell. Indu:, trial Piping, Inc. Page 2,

,
. .

. .
,

*
. .

Jmppet Tenting:. .

,

A total of cloven, full size (10 mm x 10 rrm), Charpy V-notch
*

. impact test specit.mns tiero machined froia the tuo nubmitted
pinte assembl.ien. Three of the specimens were from the
as-wc10cd plate and eight were f rom the hc:nt treated plat .

.All were notched in the veld natal. .. . ,

- -

, ,

,

,Ag.'eldcd : gd,-
.

.

Test Abcorhed Encrgy Mils of Latera Percoat.

Tcinpe ra tu re,. 0F ft-lbs E>:pa nsion bhcar
'

+30 32 31. 20
+30 13 17 10
+30 32 ~32 20

Ilcr.t Treated:
'

.

+30 42 38. 30,

+30 46 42 30
*

+30 40 37 30-

,

-20 19. 16 10.

-20 30 28 10--

-20 30 28 10
'* *-20* *25 22 10-.

' '

-20 28 - 26 10--

.
. .

- -
. .

Respectfully, submitted,,

*

I

k (m.h 2./Jhew.

.

Mark A. Iliner.nn
Staff Eng.incer
TAUSSJ C jiSSOCIIsTES, INC..

Mall:1n

HTG101.

G O'A
'
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,. oa u n m
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Eeuli stsial 1 iping Inc. 7 |. . .
,

yd p'.

.. .

.- I
.

.
.

.

..

SUBJECT: Welding Filler !.!aterials .
..

,

WIRE: Linde G5, Heat No. 065155
-

* -
.

. .
, .

. .. .

- -
,

'
.

..

.

This is to certify that.the subject material was
welded into test plates as shown in SFA 5.1 using WpS 5-2

,

that the test results shown in Taussig Associates, Inc.
Report 22557 were produced from those test plates and that
the radiographs of the test. plates were acceptabic.

.

"

The ' subject material is acceptable for use on AS!!E
Section III fabrication in the is-welded condition or
post-weld heat treated condition (total time not to exceed
20 hours). This may also be used on impact tested material

,

with a minimum service temperature of ,+30 degrees F.
,

This also certifies that the subject material is in
compliance with all applicable addenda of AS:.E Section III,

'

C1. 1 through the 1977 Edition. . ,

, .

. . .
, ,

.
.

,

-
. .

.

.
. .

.
*

.

.
.

.
.

d~~~ t
'

.- _: ,

J. f. Elder
'

. .

.

. ..
.

-

.

.

'

gt5
.

| 6,6.

Tt3

vj5./*d'M$gk tf
. .

'

'-
-

. ..

o -
-.

- . -.
.

j j g,jgjy7 ,, ,, { ,,,,, ,,,,LDatot
_,

.
- - - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ ,
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, #D.h. ''. . < UNION CARCIDE CORPORATION..s > .

LINDE DIVISION *

f
,

WCLDING MATERI ALS
.

em. sox no assinouta osso 4 co. Nov. 11, 1977 .,
, ,

- *
.

,, , .

CUST0XER: IIT Grinnell YOUR ORDER NO, 11-023
Old 111ghway 421- *

Earnersville, N.C. - 27284 LINDE 3.0. NO. 1023-U
,

1/8" Dia.* *

S/L Red
. .

[
-

..

y-1
MATERIAL: Linde 65 i< J
THIS IS TO CERTITl THAT TILIS ?%TERIAL WILL CCNFC?.M [0 N.,*S AS.1$ 60 i

ASME SFA5.18 IT HAS THE FULI.CWING CHEMICAL ANALYSIS MEETING THE.

REQUIRDE'IS OF CUdSITICATION E70S 9 : .

.

. . . -

065155Er.AT t:Incrn '- * *
,

ekRBON .03 ** *-

MANGANESE 1.05--
.

.006MICSPHOROUs -

.018$ULF,1UR -

.'41stLiccw -
.

. .

Aluminum .07 - *
-

Titanium .10- - *-

Ziresnium .04 '-
.

.
,

.
.

. . .

. .

Lad 10 Analysis: *

,

) m1 x) $ m/k!,

QUALITY ALSL'MNCE - WF.LDING l'ATERIALS PIANT
UNIO:3 CAR 3IDE CORI'OTATIC.'t - LII;DE DIVISION,

-
.

,

- *

s an.n ,

V,'a -.

i.4
4

N3t w..t.U -
-

<.
4 -

:iu ; i i-
ej,,p y >.

.

4 g .
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Report No. 22557 - November 11, 1977
.

'

ITT Grinnell Industrial Piping, Inc.''
*

P. O. Box 566 {[
b

i

*

Highway 421 .
.

Kornorsville, North Carolina 27284

Attn: Mr. J. F. Elder hh g~L
.

i

.

-

.,
* .

.

. .
.

*

..
-*

.

.

..

.. , (.

*
.

.

.. .

,- .

. .
.

*
.

.

.

.

EEE3EEI -

- .

Hechanical and Chemical. Testing of the t.'cid ."

Metal of Two (2) Platos Marked Nos. 411 and
.

.

'412.* * .

,

.

.

\$$ ,

ghA. '

.
.

\C , c
"I', ' '

.$c
'

j . , ,

/'.

| ',
* *

. .
' '

I n, .

! - j,

,

PI100tlCT TEStitlG D FAllutit illVCSTIGATIO.'J ;] f. TAT ClllAL l'VAttlATIOfJ ;3 OUAll1Y ASCUf1ANCF

'
__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .



jc.

,r . .

' .

.- '*

"'BACKCROUND:
* . ,.

. .

Two (2) welded plate asse.mblics were submitted to our lab-
.

'

#. orato.y for chemical analysis, charpy impact and tension
8 testing of the wcld metal. The asseml>lics had been identified
/. as test plate nos. 411 and 412 Linde 65, heat no. 065155; tested

4 as-welded and the other tested after a stress relieving heat
treatment. *

i

TEST RESULTS: -
.

Chemical Analysis:
'

''

-

The weld metal of plate no. 411 vas drilled in a maner which
prevented removal of material from the base metal. These,

, drillings were cleaned and subjected to a quanitative chem-,

ical analysis with the following results: ,

!

bf INickel <.05%*

iChromium <.05
. Molybdenum <.03 , y @'

'

Copper .08
Vanadium <.01 .

* .
.

. Heat Treatment: . .

The plate no. 412 has cut to permit it to fit into a heat0
treating furnace. These pieces were heated to ll25 F and

|
held for 16 hours at temperature. Cooling was done at a rate,

of less than 200er/ilr. to below S000F.'

., .
.

:
*

Tension Testine:*
*

'. ',

Two, round, all weld metal tension test specimens were machined
,,

'*

Both.

from platos nos. 411 and 412, as-welded and heat treated.
specimens were subjected to standard tension testing giving the-

results as follows:.
,

-

. ,

No. 411 No. 412
,

Tensile Strength, psi. 81,600 77,950*

Yield Strength, psi.
(.2% of fset) 75,900 66,300,

,

t Elongation in 2 inches * 26 30'

t Reduction of Arca 73 81,

I ggm' '

.

O M
'

i. W
|

| thW W'f..[g
-

'

i ft'f)'-

)
..

\ ,

:
.

- - - - - - - _ _ _ _ _ _ _ , , ,



.
.

.

..

.. ., . . .

'.T' Impact Testing: '.
'

! ' '- -

,

.

A total of cleven, full size (10mm x 10mm), Charpy V-notch
impact tc:,t specimens were machined from the two submitted.-

plate assemblies. Three of the specimens were from the
.as-welded plate and cight ucre from the heat treated plate.
All were ' notched in the wcld nietal.-

|
.-. ..

.

'No. 412 - Heat Treated: -

'|
. . .

Test Absorbed Energy Mils Lateral Percent
'

Temperature (ft-lbs) Expansion Shear

+30 261 84 100-

+30 261 10095- - -
' ' ~+30 231 76 100'--

,

t o. 411 - as-h'eIdedj j,

+30 106 75 100
+30 116' 84 100-

+30 127 83 100
.

'

--2 0 112 78 80 '
-20 29 25 30-

,* "

-20 80 58 60
-

. .

-20 79 61 60--
...

-20 65 4,6 50
*

-

. ., ,

.- . .

.
-

..
. .

,

*
Respectfully submitted,

,,

hu.4--

.

Mark A. Hincman.
.

, Staff Engir.cer.
.

TAUSSIG ASSOCIATES, INC. -
.

. .. .

.

.

*

1.1All: 1 * "

._ .

.

.

gT C \?\. .
.

_
~ gG.

'

'1Cil
'

.

DME l'Fh''','-
-
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'

'
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.

.

* '

.
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Cill.l!.ETP.0:1 COP.Ponta l0*]
CERTlHCATE OF ANALYSIS. t so...: e r uu..m i,.w.i. ..

* ~
.; ,,, CERTI FI ED f.!A' "' U ' S-4EQT REPORT *

,

)!
'

'

t% -

ggj 27 c.,i-r o.d- " 4 3 6 5 ne 2 2 4 - 4 :--

,

. 'r- ' Order No..

~ National Wolders Supply' ,P.O. Ilox N-93 Shipped
i 3011 N. Liberty Street

'

'

Winston Salem, N.C. 27105 This moieriot conforms to specif: cation
ITT Spec.ES 1073-J

L. S FA 5 ._1 S e c J LI__.-,

.

Atom Arc 7018 Type E 7018Trade Nome -

or Trodemark:
*

Test No. 4SSD.iameter s.ize: 1/8" X-Rays Satisfactory15,000 lbs.
Control H!!.D1045tot Number: 0 2 - 3- S719R Moisture 01800 F. 0.24%

Heat Numbers 4 02 B1441 Concentricity 4%*

Type Steel A-285.,

Cerben .03 * *

Test No. Full Split Volts AmpMengenese .89 .

' Chromium .03
Nkkel .02 Tensiles 6-

Impacts 1 5 25 14silicon .36
Cofumbium + Test

*

As Stress-

.

Tenrolum Results: Welded Relieved
Molybdenum .01 8 hrs. 811500 F

-

.

Tungsten Yield 64,508 62,048
.

Tensile 77,000 74,698Copper , . 02 Elonga ticm 31.00 29.0;
,

Titanium ---- - - - - - ~ Red. of Area 79.9% 78.4%Phosphorus .011 ITTG - IPs.

sulphur .020 QUAUT) CotuRO' j Cha'rpy V-Notch Iupacts Tested 0-200F.-

*02|!
*
.;tt.PPRovEu;;'. gYonodium
T. C. Wl;. SON I Impacts 67-83-84-104-106/84-84-97-111-1.*

DATE.DE ' . 2 " .*'F..,; Lat.Exp. 53-67-70-77-79 70-72-77-90-53h .t % Shear 30-20-30-40-50 30-20-20-40-70-

L..HEET~ ~/. 1 ~.~/ :
S OF '

..D. Fillets: OK Vertical Overhead
dec spea/ J M!.

ash!E QUAI.ITY SYSTL.'4 CERTIFICATE (!!ATERI/Cstate of I>OUUU' l NUMBER N-1224 EXPIRES ON SEPTF"SUR S. IF$$
County of York I lhe undersigecd certifect thi this repn't il

correct and that no sirjnificant clierp hts

$dsceibed and sween to before me
been anode iri nr y of the cicrients c'e.. .be
in the ciuntif.cco;en opprovo'. )

,

is;i 21.'. t day t,i November 1977
,

j.

'

.

Clif MM R..r. n.erim n i. si.ie.. OffOff CORPOR/.TI
v,i s n. .

stAth I.M
, , . .........A...

MEAY.% '
;

,',

, g-i ,
..

- I ** . , y* . yMy cornmiss* pre empires 8/2][78
.

**"~~ N =~~ ~ ~~/
_ - _ _ - __'______---_-___'J-_ _ _ = - * - - *

- *
*



..-n...-
%

!( .CilOAETflotl COPPORATION CERTIFICATE C.-%..;M.77
.gg g,, +; tomo Paoxucts Emsm

CERTIFIED MATERIAL'S TEST REPORT
4 : *-.

-WN- . .

Customer Order No. 4365
_s' . .

t-
.

120315-1
--

'

_ Order No.7 .

|
NATIONAL WELDERS T 15 hipped

*

551 NilfTH STREET 30
WINSTON SALEM, N.C. 27105

73;, ,,, ,,;, , ,,,,,, , , ,, 3, , ,;,;,,,;,,

ASME SFAS._1_t ,
., ..

Trade Nome
-

Type
or Trademark: Atom Arc 7018 Test No. 959

. Diometer Size: 3/32n b Ray Satisfactory

19.950 lb. Contto I NO. LLLO50
Holsture el800 F. 0.20%

.

Lot Numben 02-1-E705P Concentricity 4.,HeatNumben 421Al061 <.*

Type Steel A-285

Carbon Test No. Full Split Volts Aq05
Mongonese 1.12

'

-

Chromium 04 Tensiles &
Nickel 02

- Impacts I 7 22 IC

Smcon .6
Test As St ress-

Columbium + Results: Welded Relleved..g Tantotum - - - -
_ 8 hrs. @l150 F.-1200 F.0

.

Molybdenum 01 ITTG .IPl yield 66.500 58.500
Tungsten QUAllT) CONTROL. : Tensile 76,900 72,300

.1;l, APPROVE 04 Elongetton 25.0% 30.07.Copper og
'

Titonium T. C. wtLSON Red. of ' Area 75.0% 79.0%
Phosphorus 011 DAR.D.E.C. 2 2 'M.- - -

Sulphur 023 Charpy V-Notch Impacts Tested @-20 F.
.02 Su LTT../ _CT....Yonod.ium Impacts 52 88-93-93-99 45-100-115-116-123

'~gge. g.pedd 64'l Lat.Exp. 53-70-72-77-77 48-78-83-83-93
% Shear 20-20-30-30-40 20-30-30-50-50-

4.
'. Fillets: OK- Vertical overhead

.

ASME QUAllTY SYSTEM CERTIFlCATE (PATERI ALS)
NUMDER N-1224 EXPIRES ON SEPTEMBER 8,1978.Slo'' of Penna. 3

55 The undersigned certi0es thot this report is!County of I correct and tho, no signi0 cent cher,se tes:
been made in any of the eter-ents descriced

4

Subscribed and sworn to before me in the quali6cotion opprovol,
this 24th day of J ne 19 77

#
.

,

'

CHEMETRON CORPORATION 1

# wtLDireC PRODUC f D C v+;'s ''

&y,,,,, ,,,,,, a&
'

-

Snt - .
_.

., .,
,

b MMy commissi n espires: 9/l/80 BY-

R. . Bover !-

. _ _. .



Qt
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\ ., gh -- c.~: '.33. - ~-
,,

ipg,C.iEHID0tl CORPORAT10tl
.

CERTIFICATE C.E i". . '
, . Aums nooucts om io's. -

.
.,,

,

.y' -Q;..$. ., 4 I ( CERTIFIED iMTERIALS TEST REPORT -

- %

. . f. : c ..: .. .
,

.
. . .

,, ; . ,. ,
.

- . s k.\'... ,' @ . 4365 Rel. 14-4243;s '

Customer Order No. _

Mg.j, ,.. - U c .,. .tf .
~

-

.. .. . .

F. . . .
.' #

711089-37
'

. .

. ,
- Order No.

.

. , , . .
. . , - . .

* "j' $.fq; . ,j' ., , ' , . * *
.- ,-.

f f: c.n. :. . ---
, .....e , , ,

. - l).s -
' NATL 0 mal' WELDERS SUPPLY CO. Shipped

** .'
,N. ly.*h ' 551 til!!TH STREET

* '

.yll$Q[-[ ?.* .O* WillSTCil-SALEf t, IIC. 27107. [M This mo'terio' conforms to Soecificationt

3/Mi ..if -. !jk.,$ ..'
ASME SFAS.1.

,.,* ,

a, .7 u '
- ITT Spec. ES 1073-7

.s . t. . '. ... -

:
-

.

--'
..i. . .

{''[ f..p~frede Name
'? |-

.
-

'

E 7018 -

'g .

,p Atom Arc 7018 Type

|f. gt'|i:et Traderaork: . Test No. 258
.

Diometer size: 5/32" X-Ray Satisfactorypgg'C
,

20,000 lb. Control No. Mit't012
j%6p Ciot Number

. .

->g. S' 3.h6I'r: - Hoot Number:431A0451

" "" ' '

03-1 'G719J * *: '

Concentricity 3%'* .

ks.i.{,. Type Steel A-285, '
,

INf.i .U., , carbon 04 Tes't NO. Full Spl it. Volts Amps,I
5M 1.04
4:19,,h'y t,Monconese

''

-
. -

r. . - ' Chromium .03 4 Tensiles & ,

h. Nickel .02 Impacts 1 7, -23 .
-

. %y;, f.i.'* 3" Sillcon *36
.

,160
*-

. .. -
/

'.'p'3.4.)t . . .
' 1 '-

. .
': Test As Stress*

v: .. +
$,-{.8p,., Columbium. Results: Wo1ded ReIleved.

Tantofum .

o;. F 8 hrs. @l150 -120c F.
.

.

'Q' .g* f.;. Molybdenum01 | ITTG - IPI Y!ald 71,500 61,800f*
.. Ti..igsten i QUALIT) CONTROL.! Tensile 78,000 74,800

k .1. l Copper 05 I Jf. APPROVED /4 Elongation 23.0% 31.0%
,

'

. .

di:QP Titanium T. C. WILSON Red of Area 56.4% 78.0%
1*

.: 010 DATE_DEC. 2 2 %T'
~~

ji?,lp. Phosphe.
Charpy V-Notch Impacts Tested @-20 F.......---

SUI hur .015f-(,E
c','.g:g{ ;, vonodium

P

; SHEET- /- OF- / !,

.02 __ -i impacts 135-136-137-192-200 48-106-164-172<. My.'- #cc. #cped @d. Lat.Exp. 88-84-04-95-88 44-75-04-08-83
*

',%.' % Shear 70-70-70-100-100 20-70-80-90-1C,

',D C . . ' .w

csid:!: U "..
'

, *
Fillets: OK Vertical Overhead*-

'Y;.m. .Ph '
'

ASitE QUALITY SYSTEf t CERTIFICATE (t'.\TERI At.S)

-c . . . .:-
.

.

|'l..?; State of NUMBER 11-1224 EXPIRES Oil SEPTEl10ER 8,1973
1

.

.*

.'46 m , Penna. 55 The undersigned certir.c that this report io
- }.}g. County of

.

York I
correct and that no sioniicar.t chence hoop. ..

,

'* 7.,i been made in any of the c;cn,ents describes-

'2...Q. Subscr| bed and sworn to before me
' ' , In the quolification opptc. '. .

.

e, 'this I6tboy of Augt st 19 77
*

, ,

: . t.", . , .
* *

ff.|' ' . .
*' '''

CHEMETRotJ CORPont. TION
'.. 8

.- ' '
.

% t LDireG Pp:30ucia Divoit0:s*
. .

. , 8 Al b*
h.s - .. . .

i,*; - ' :. Nee.,y P. m
*

is ' -

s."';,'[ .- [[;j I I-i ' *
-.

,

n, l.* My car.1 mission 'espires: 8-21-78 BY - ' ' - ' ''11#.. , /' ,

.,
,

R. W. Coyor--3, i.,, . -



MA-6 ITI Gi.1N:a i L a.:STRIAL PIPING, l!;L.
01 78 FINAL LOADING SilEET

Bill of, ..

Loadink Shzet No.. 769n Date Lorded e 1/_10 / 7n Lcding No.'

Cu:tomer
Ord;r No. C0!: TRACT #7127 Date Shipped Routing

DUKE POWER COMPANY P. O. BOX 1339,
Sold to C/O MILL POWER SUPPLY Address CHARLOTTE, N.C. 28201

DUKE POWER COMPANY CATAWBA NUCLEAR STATION
Ship to C/0 D. C. BEAM Address SC HWY. 274, SOUTH CAROLI?!A

~

Destinat1on Car Number Weight No. Pcs. Kate

SC HWY. 274, SOUTH CAROLINA v3p nnntimt es;7A tn;796 A

Kernersville Plant No. Piece Mark Weight Remarks

clT Inf1! ; I I I sly cT-MM-4A M46 1

clT 1011 I I l 71 71 y cT-FM-6c 1?nR1 8

CIT 1014 II I1181? [CT-CF-18 428 3

CIT |014 I| | li 111 CT-CF-111 2162 6

CIT 1017 1115 | | | CT-CM-15 5304 5

*

CIT 1017 2l014' | | | CT-CM-204 2235 @

| | 1 1I II| F

l l| II IIl 8

I II II III O

I II II IIi 10

3dCMb '

1Rl | | | | | | |
'

I l| II III 18

I II II III 13'

I II II IIi 14

I | | | | | | |
15.

'16
'

I II II III
J

| | | | | | | | 1 e!

1hI I| | | | | |
|

| | | | | III 19

2c
I II I l- 1II

21|1 1I il iII
|

'

22
i l| II II|

- . . . . - - - - . - - _ - . - -
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-

*
:g < > >'s.o , .

. . .
to ' I . Ja.

. ..,

. .* QU/.t 11 Y / ' '. , . . | t 8 t ?.TMt fit i*, *' * "
. i

:. ' ,
.

. . . . *

$UiT L IL R (tit.t :1Y i.*,:,0. W it[ CI n f l F i t t.11t,ri p;gy 2.).,,. ., g., , .. .. ..

.. ,. .. ... ..
. .

* ' *** *
. .. .. .. , ,, ,

, , ,

'2 d 28
llam of Supplier _ ITT r.[ Int 11 itit . P i tii n n . Inc. Datel

,
. . . .

., ,

/,'ddre s s o f Sept.l ie r P l.tr.t !?. rtic r-vi 11 r,' ':0 Hill Po er Order I:o. r. l ? 'il 7
.

.. . *
Duke item or P.eq. No. __1 ? n r; . 00- 1. 0* .

.
.

..

Spec. No. C!ts- 170fi . 00- 1. 0 F.e v. 2* ' **
. .

b /- 6 **

Supp1Ier ID Hos,.
.

Description of. (cyc'nct.t (t.) cr ttarer ial(s) Fabric i t od_ l,'ininr Ae r r S l ve

.

;('T-SM-@ '*

.* .
.

* t...
,

.
. ,

ht tache d to:e cnt. tion cove r s all Coroonent s/l'att rials en F.ill Fe e r Orde r.
fy At ta,ci.cd t o;uunta tion cove rs p ar t ia l shis-ent of CL ;<,ncnts/t:c te rials on Mill towe r Orde r.

.

1hc follo.eing listed tests, inspecticos and reports have teen cc pleted as required by the*

*specificaticn:, '
. .

, ,,
. - . - - --. . , , , ,, . , , _,

,

2 rhysical & Cher ical Inalysis _

l'ajor Fepair F.ecords & Charts ,.
,

Hydro (T(st Pressure - PSIG ) g f ersernel Qualifications on Fecord*

sa a
%

Design F.eport Stress F.eport j 1: cat Treatre.tb*' -

j F,ediograr, hic Test Ultrasonic Test flagnet ic Particle'

,, ,

Fenetrant 1est fiepair t<3C Cleanliness*
*

Ferfortance Curve / A5ME Data Report' * * * ~
_

Operating Test _

l Dicensional Check . 2 Deviation Record / /A /Stf
* *

..- ..% .. ..g),

.,

. .
* * .

2) .

-

3) _

Ihls certlfles that the listed Co ponent(s) or t'aterial(s) ccnform to the requirewents of the atowe
.

rt ferenced Duke Pewer docu v nts including all codes. standards, test requircrents and quality Assurance
requirements invoked therein....

o *

T
*

.

.I
'*

CL'X" f4.d.. Coj.jpAgy ./ ., s usbj* ~~~~, f -N'; nn u :L -*.' . .

CA f''m""*a . 3 APPROVCp , se,. plier repr,sent.itive tutnarisca signaturc

I._f $ '
/-,$ . ,8-;

*
. , ' i ; t i ,.d4s <. y,<, d' _. c,,, g.7,gyj;-.-----

,

p--- -

a r ,,, w. , n , ,,. ...

'

E hr/7t*- (5 e las i n,n .'
''* -

. . ou. . . ..a
,

*

f o r n '.,3 0.11. / r e v . ) .
,, ,

y -

. .
.

-
. . ..

, .

1 ..
. .

.

.



r

Filit\1 M*i'. I 11. i 4 hl .l'aill 1 11111 l'Alli'll A i . . '.t it 1.1: Alt I'll'Ist; .stillpl3 Isl.lF.5*
' . ( A~ licipirrel ley slic l'rovioinee. ,J ibi A5'.ll? Co.lc Ituln).

I t 3
.

..g. . ' . . :. TVm ../%
.

. r . n.s-et- . -- -- n.: .:m s nn = a -..- r:~.-1~.:.v. .a n-- , ?. a.: u -c..
7127

' ' m
p .e.,s. ~i i , . .lTT,,,,_G r i nn e,11 I nd . P i p in g , I n c . . K e rn e ruv111 e ,,,, ,,,,'* -

i. o
i n . ... 4 44. . . . . er . . . . , ,_

1. F.hei. .i ed t., Duke Power Company, Charlotte _,_NC C-12517_o,,,,,,,
v.... ..a 444,...

s. o..., Duke Power Company _,, 4, g,,,,,,,,, ,, p,,,,, _N ewp o r t , S C.

_

M r.7/d Ncun.te..O.. L.,u..._ _ __ _ _ ... __Rs. Perios s,.i.. se..ori..n
.i........i...i...>

c.3 0,... . n.. d T-# # * #64 p ,. , , .4 6, _ ITT Cringe 11 Indust. rial Piping.Inc.
(63 n.ii . s..,4 n.. N/A

e. vn. .i.,s.r.4..:.... .. .. . a ..,6....nop. ,si.. .sisiasur c.4.s.eis su.ca... -2
E dit t o. . Ad..end. o..e . C.s e No. ,,

n . . . 6 . : w . r.. . ... .. o. . n . . . ,,.p . . , s.. .. i ri. a ..a . .. a e , c.,,. . . ... 4 . . ,. . .,. m .. 6. . . r., i .n . 4 e.,

&1i s. , .n . . .,. i, . . ., m i . . . _ __ t._
< n ... ., r.,s - n .. -i. .,. w .r .. i , . . .. . . ..e 5 6. ciiv, . . i ..,3

Supplemental Sheets ,p ----Drwings
3 ----Elil (s) ot Material

v. soo, n, a,. .. .. . . v. .. F1cid , . .

Vicce Mark Number c y. !; s n . ($e o.... ,is .tpipi s.. ,.. 4
(a.. . .de _ en .,k . s..t.,4 1 ... .. . ..sa. pip. .a. e . ..h ~dul e .e t h i. bn. .. -. i... th

See Attached Sheets
- nio,.. - n....... ...

.

, _ , . . _ _ _

'
. .

.

._

w. ..n e r, n.i n. . ........ . 4. in mi. e.p.n .,. ..... . 4 in.i n. r o..n . .: in. ...rio.a ,ipi . ...r. .

.ne m. .. . .. .t secrion nynggen Ano rnassu [sn. caos.
7

o.[M-Y si. g T n,l _ Pipino. Inc. 3, gw - -. 3
, , . . . . . . , ,

M* #df/nc.,on. . . .e 4..n.o..u sa. .. . -.7- 4' * 77 c.,u re.... .r A..o .o. .o n.. i

CEllTIFICATE OF Sl!Ol' IN51'EC'll0N
n. . 4. . . .e. h.iaio . . . . n s . .... . . i . . .a by in. n .u...: n.. .e u. a. , ..a r.. . . .. v. . . . i t . .. . ...

. 4/., eh. si.e. re.. ... .r A/. C . .a ..o.y.a i,, -.,_liartford, CT.*

m... so. . .a ih. pipi ,e...esi.e i.ini. o. . n.p.,i M 3 to D ,. a ... . in.ii.in. 6..i.e . ,6... 4..
. a ..n.,... u.. ,..u...,i,, m .i,,,,ia .. o p,.. io .,,.. .,,.. .n.,o,. ,i ,n..u. s.....u... .,t w e c.4..

s..o.a ns.*The liart f ord Steam boiler Inspection and Inc.urance Co. *

n , . s e ni . o. . . . . u ri. . i . . . . n . , m. i . , . . i ., .. hi . . .r i , . . . 6 ., , . . . . i r. . . ,,. . . . e , i,., r n . 4. . ... .
i.e o.. pipi ,i ini. o. . S.p. i. P.,in. . ..iin ,she so...es. ..,ni. . i.>.,.n.is 6. u.ht. i. ..,.....,

e.. . , e... . : ins ,, ., e..,,,i, a... .. ., e s. . . .e , n ina .,s . .. r .. ., . ..n. . 4 . tin shi. io. . . ii...

u n-.i n. ,.N o . k D... n..
EY LA S c i.. . ___ A./_ l2n4,....., 4. si . . . i.,..

. e .,o . .. .. . r. . . io n.,. . , ii . . . . . .. ... . .. . . .. . . , .. i.. . a .. .. . , c i i . . . i . . .". i i ", < 2 3 i. e.,.. ... i. ii . .. i . . .a s
ini. a........ii. in.s.4..t ...n .6.. .. : ::...n .h...i. . 6...,..a . 6.,.t.n. . i. ...,4. i.ii. 7,"n......".

rei.e.d 4. U.S. A. (3 / 73) Thi. re, (E.3) i. .be.4..bi. e... the A thfi', 34 9 m. 4 fih $i.. n.. Y.,h. N.Y.100 8 7
L_.



a u | 2.y~ -
~

Por.M t 84121 C:t V 1/7J

. J. ' ITT arinnell Industrial riping Inc. " ' "" :> 'c
*

h)
' '

KCHNE RSVILLE. N. C.
CO *"r. NO. 7127 wetony. ;a,. . nza_J1 cilED.PS-.

NAMc DUKE POWER COMi'ANY nsv Q .r.s iz-i4 ri cus n Wi
LOCATION CATAWBA UNIT # l nEv ?\ 2 D 1 Mf_. cili [D.M;._%4Rc t M C- nEv. Air LEn:_*11 cunTI.L'h * --

-

C J.)$/7 .

LENGTH OF ACCESS HOLE PLUG S1'ALL
BE 1 1/1G" OF ACTUAL WttL T..n.
SHOP SHALL GRitiD To flT-lf liLQUIRED.

.

If~ Ace E 55 HOL C PLU G
TO CT- A ll-l3 -

H=E705 -
(N r.) r

14-5 ?,
'

2.
L t# C .,,

1 O'- 2 4G 4 '- 3"
, - i- .

(-t g c.s.)g
>.

O ! e

vn i @ *oc' 45 1
:

_

,

I b
34'

.

PlPE; ai ciI.pp27!uw.
FLG; , ' ^ " ' ' * *
8. W. FTTG: 54 2 24w rB WE

1, A * 2 3 4 4' P C .
F.S.FTTG: 3 4. ,, y

i, y ,T M M m *

Mt,CHWE ENDS '

PER SI' ETCH CT-b-2
Huclear Safety Related

. . -
.

CLASS M " * U SI'EC.2b.dEEO * SI7I)-- APT. Co mhe.J cJp, r!. 2 Nn 1:140 II.INI:

ludiograpta I:'.1 i |V Spaial Start ing [Phint V Cert. of Conipli.ino- I
_

Mar. l'artick I '.! ! , IV Special Cleanin.: # I lfcat 'I rcat Mill'Ir t Itopora i V _'.

hed's net t w t I JL,1 ! Paintint V | Code Stnf_ _ _ | _ V | Data luporn */P

,5 M) Fall. Sri.CS, 'T 5 iI ESYSTE.'.1 M H Q._U ^M '

PEP. DilW'C NO._Cl' Irid 9L~1bl.Cd.''.1INYM) PilESS. lI3 51 ' PSI. TI:Ml'. .b O O "l'. Wl'S E.d b LIN.

l'IECC M A!!K C''I - Ud - db- "

P.LGISTElt __ [.~ d ~'db_

.
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C E RT !FIC AT E OF 1 L:> i oi . . . w.1 LRI AL

y. . g?,0w..a ,'.
- :- -

...
.

.-
_ (,

-. niven wenn % ;<,

.s . .

[ ITT Crit:MI.L l!:D'JSTRI AL PIPli;G, I!;0. . o. rox u i
aroursron, rex,w . ior.KEPatRSVILLE,I;C 27234o

ASF'E Q'JAllTY SYSTEf t CERTIFICATE (l'ATERI ALS)
i

C' l'O. 14-1261 EXPIRES 10-27-78.
,

o.,, 22 July 1976..

c . . .... . o. e., n . . c.s.w. sor.. o,s., n . 5 . a. , ,
ASF'E-SA106 Gr. C end,ASU,t-Section 111, Class 2

1[R-2853-P- F-5G93 . Thru Stmer 1974 Aridenda
o. . . .i p e...

3I +03" I 375" Il II-m.t.',a o.o. . s.o. . watt

C.I.W. Peet N.. 06-5693-345-314

L.c .s.o n CHEMICAL AN ALY5IS
He:t N 2. .r

seri.I N., C MN P 5 51 CR Ni M'O

L 3fl7 .24 .89 .012 .021 . 23
L 3|19 .24 .91 .011 .012 .22

L 3822 .26 .93 .014 .010 .26

L 3123 .25 .93 .015 .016 .25

L 3130 .24 .96 .011 .015 .23

h,*YloidPoint
* ucCHAniCAL PnortnTic5

0'''#"' Test r. g,.,.. ,,,, ,,r,i..,,, me w.n wn. ., w.. y . , . , , , , , , . , , , , , y ,,,,
Seri:f Na. LOC. Pst 2 in. Are. Eech T est T es Sl m loth

i L 3117 Trans. 79,900 44,700 25.0 45.0 0:' .505 17

3 L 3|19 Trans. 79,900 46,400 20.2 55.7 CK .505 19

2 L 3122 Trans. 80,900 46,900 26.0 51.9 OK .505 22

3 L 3123 Trans. 70,400 41,200 28.2 50.8 OK .505 23

1 ~ L 3130 Trans. 77,900 40,200 27.9 50.8 Or, .505 30

Fero.Ser.# lhtF Test Lot 5 ^

7 2 '03 L 31 2 22 .~ ~ ~
.

25609 L 3122 22 '

266|12 L 3119 19 [,1T/Ju/8A I-
''' . . .

26613Y L 3119 19 . , . . .,

.(''?' ff3 ' , .
'

pr. $ (,p 'WM26613Z L 3119 19
<

26618 L 3130 30 ,

er"| VY
,7

76522X L 3123 23
4 -

--
-

2G'522Y L 3123 23
-

. _ . . . -
265?22 L 3123 23
20524Y L 3117 17

Hyde sereic Te.t[F.Ch longth Of ot ro hydrosinf leelly fosted at 1900 ps! for 5 sec. and found acceptaS
H:.* Ter.h..nor

. . . . . . . . . .. .
.

< , . . . ,
-

. . - ........ o ......
- .

..
. .. -

5.u... .s e s 5 2... .. i .,,.. ,.. .a . i...................u.............,..a.........,
" ' " " " " ' -

.

22i.dpf.2tJ46.i9j5: x.w
.. N. -

/(q~/, /)--. . . -* V * f . i [ ~,'a l. e k
" ""'" " 9," ' " ' ~:. ,. a. . -:. n. o. nucnT, &

' '

>

s. .
.~

ay.ge.....c
.
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ITT Util51 ELL ll:T.#JS1RI AL PIPl iG, tilC. '|/ 'Q '.",'[ .,..,'
,,g

, , , , ,

KEI43ERSVlll[a I0 27"04'

j A*,i4E QUALITY SYSTE!' CERTIFICATE (iWTERI ALS)
| ( 110. Il-1261 EXPIRES 10-27-78.
| .o'
f. r . -

[- o... 22 July 1976
I c: . .~, o,s., n.. c.i.w. 5.n . o,4.. no. ASME-SAIDS-GR C cr'd'1Mf2*Section ill, Class 2
'

FIR-2853-P F-5692 Thru Sumer 1974 Addenda
i o. . u ti.e.
! d 31.43B" 1.375" II.W.

(f.:ee,i:1 0.D. s 1.D. mWALL'

86-6692-345-314c.:.w. Piet No.

Lesotion CHEMICAL AN ALY5t5
H ut Ns. .c

Seeiet No. C MN P 5 51 CR NI go

, L 3117 .24 .89 .012 .021 .23
L 31 (9 .24 .91 .01I .012 .22

; L 3120 .25 .86 .018 .014 .28 *L 3122- .26 .90 .014 .010 .25
L 3123 .25 .93 .015 .016 .25 /mg o
L 3130 .24 .96 .01I .015 .23

1

Yicld Foir T MEcHamcAL PROPERTIES*

Z.ne;,y n... u.. Test '*;i|'' s o',',;'y ,, ,,,, y ,, , ,, ,, , ,, , , ,r , .;, spectrr. n Test.,, , , ,
oC. PSI 2 f r,.

,, ,,
A,*. Each Test Tese Slye (etf

5 L 3117 Trans. 79,900 44,700 25.0 45.3 0% .503 17

-| L il19 Trans. .79,900 46,400 28.2 55.7 OK .505 19

41 L 3120 Trans, 85,600 48,700 23.8 44.0 OK .505 20
2 L 3122 Trans. C0,900 46,900 26.0 51.9 OK .505 22

f 4I L 3123 Trnes. 78,400 41,200 23.2 50.8 OK .505 23

3 L 3130 Trans. 77,900 40,200 27.9 50.8 OK .505 30

fere.Ser.1 Unat? Yest Let! Fer .Scr.# 15at? Test Lot?
W-','.TE7 L ,.;. T7 17 t ,; yL . , . .

,,,]j/
.ix' * . - - , ..

LMG iY :/.2 22 ... ::M 7.*
:.

L .c' e .) .>
,,

U4 2'"9'
203 2- L T 19 19 *

.

2W3
L 3:ll7 17 c.., .n a,

ps .,Y L 3!20 20 (322 23
L .>p.6 5' L3L2) 20 26624X ,

206 5X 3 |20 20 20623Z L 3123 23 / '//
266 7Z- . 3i23 2 26616Y L 3120 20

(Q M'' *J(N
'S

'
,

29.il 9.i 3130 3 -

T ,Y.E.t l '.;2 3130 3 '. * T',
'

2.410Z '.
L 3122 22 N _f

'

7. .. my L 3133 3's
21,u.' i .i L 3117 17

H,s,......< T.og.gg. jcnNih of pipe hydrostatically tested at 1900 ps! for 5 roc. end found acce.313'il
'~

H z, i . . . . ,. . . ., . , . ~ .... .s
,

[' [ 'F "
. ..

$- c5

4 '$! Q '/ .! : ..
.

,,

I N.. l. J e*d 5.o p to L.te s. , ts.. . , . . * I cers.f, ehe s te s es so Le coreec e es serie. .ncJ n s'ie es as .r ,

" 22nd d ?. suty 9 16' ' ' " ' ' " ' " " " ' -
..

db L.al,s , ,JW,.TL.A".. l. .. .. .. . .. . ., y ... . s. .. . .s. . ;, ,p . ,. , , ,.. ..-
. ...., . m.. .- u.
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. o. A. b:.T.itml .
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ITT Crit:r':LL 1::CUSTRI AL Pil'!!;G, 11:.;. ' ' " ' " ' * " '

" " " ' " ^ " "l'I.P.ER".N I LLE , fl0 272M
/.L''E QUlillTY SYSTC! CEr.TirlC/.TE U WlERil.LS)

8 ,, 1:9. il-1261 EL' IRES 10-27-70.-

0,
'

'/ 22 July 1976n,,,

fg.Z UAlCS Gr. C en3" tis!'E.'"feetIon iII, Class 2E . .... , o. s . , N . c.i.w. 5.i. c.se, u ..
.

Kr.R-2853-P F-5693 Thru Su=.cr 1974 Mtionda
.

-p e . ,;,,...
is 31.C 3" 1.375" l'.11.

g,,;,;,i O.D. a l.D. mWALL

86-5593-345-314c.s.~ PoetNo.

Leeee.es Clf E MICAL M4 ALY515
H nt No. or

Seriet No. C MN P 5 51 CR Ni MO

L 31JU .24 .09 .012 .021 .23
L 3120 .25 .06 .018 .014 .28

' L 3130 .24 .06 .011 .015 .23
-

.

:

T I O l 6 E l'd UECH Ains'AL PT:OFCRTIESQ,,,,, ; ,' Test T a i' l-,

e on'*r'""e No. ' ,f,I 'j SPPCl!4n ICst3,,fi n,* LC"* 2 * r 1*"9* t R'.,#*
- g 3c,e p,n s* P5l In. Ae Etch 1. s e l ei, gj7, l_Off

4 L 3117 Trans. 79,NO 44,700 25.0 45.S OK .505 17
2 L 3120 Trans. 85,600 48,700 23.8 44.0 OK .505 20
4 L 3130 Trans. 77,900 40,200 27.9 50.8 Ol' .505 30

.

.

forg.Sor.f Heat! Test Lott|

I"Eul4Z L 3110 20
~

-

20516Z L 3120 20 / o

25619'.1 L 3130 30 M T'M#_1
. , . -

C"
26619Y L 3133 30
2650.0X L 3130 30 "[# {# *k

'e
'

. .

26620Z L 3130 30 - f . ~ . : n '-

+ l-2662iT L 3I17 17 .. /
.'2- f

4

206210 L 3117 17 "
.-

2r'"2r 1 .'.

2G521Y L 3tl7 17
~~'

2602'Z L 3117 17

HyJensee.c T e s e.-ri r-h !r.htth rif n Ipdydt e.e.ird It .Ij Qd;,dyt 1Nir- p c,[ A r- 83 e parf fce_,p g eeg g 5;8rs e. ,
H re Ise.. ment: ,'', ~ ~ ^ * ~ . .*g. +
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\} M|&E _ .; \.- . ' * * , , .

o '. *
..

*

:
-

*N Y %Qv. L' *

. ..,

SJ s ee.l-eJ v..J Meen e. I ef e,c ese eh. C',, | g e ,,, f , i',, , , ,, , , , o g g. , , ,, ,, e , . . , , n e ,,, , . J , ,, ,b . e . , , . ,,
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MILL TEST CERTIFICATE' .*

ITT satirntLL CORPORATICM "
62935ITT Grinnell Corporation wri_oino enocuCTs orvis:ON 0"0E3 "OsotOTo

tro cre* illa. M.C. PRINCCTON. KY. t nmarm 4M a MRANCH 4 m -,

c st r C 9 A O._ _:
p'

- '-

SHIP O E '~ ': ?CT Ek" IC'*?"T *''**2~ Mr ? * Y b '

'

DATC t .

CUSTouC9S .

ORDER NO

- PHYSIC AR. PROPEftTIES HCATCliEMICAl. AN Al.YSISserrm a uArru A i. coot SPECIFIC ATION -
DESCRIPTION OF FITTING

. . . . v cto , , , , , , ,. ca FITTING M ATERf ALs t.o,,,, C MN P S 51..e i-
,Pom 7 u ,.a n.

s, s i. s c A T ,.oi=>

AS*E SA-23h 't.oC A-106C
*

n

31 625 x 1.375 Min. wall F hh900 82A00 25.0 .25 .98 .011 .011 .22 CT-01- 17-1 A'u?
C ''' " ' '''7og gg g

-Ditto- F_ A0900 19.900 27 'l .26 1.02_ .010. .011 .25 " " APJLit

n4+1n- F h5900 85100 27.9 .25 1.01 .009 .021 .23 " " API - - -

-

,, y

(I h. -

.-

"
_ps

( SWp,j V -
-

~

, _..
-3

J
'

*Stancard rourd tecs. spec i. men | iced for tonsile prc perties.

The stove fittings - are n anufmtured and tested ir. stric' com;1inne : with ASME

Sc_cj io.n III, 1974. Edition, Clnos ,2_thrp mh..thej 9lh qu ner Addend: .

. . . .

7 ,' | , ,; j j ' " f,4 ! !. . ocal R' ' art vin met g,5, ,',g g ",
**',.""g''#' .' ' 4.'. ; ' . ' . ' , ' , , ' ' ' . , '!**'*'".**y~s.','.*".,e'.'g'.,*:',...' ' '' ''

'

,.

I?fl I. frees r:nl er. '' I07.- ..;,, .. . . 3 4,. 3 ,-

. . ; l .. . < .. . - s"
, ,. .

r, g. r .. . ..e ; :r. *- c 5 ,.f ..r. o .
.

**

ca+ t as as - e t* * y.r'aissua , of Q;r'.*v f * * *e- s C e ': *
,*

. _
-w_-

HCAT ? n r A T *.* r *4 5 ' t. f am a - hvan' ALf 7CD D ""* N QT1?.t AL 12 f D A N D T E M PE D E D F. :~ N0fM14 t t / f f1 fhf E N P H F D. r. T r u r*r n r N O ; S f q ( e.g ry e *rit 3
*

E = H E AT Tft C AT ED PER $'.er * * g e,p e gy og ory ttt re f: g(Q7 pgpg,p 377./.*EN 1150 AT 1800''I AT CCr.!."' f*, ST!!.*. *
SU3GCRIDCD AND SWORN TO nt.ront MC i HrfttttY Cf.pTf F Y THIS TO O'" A T7tCC AND CORRECT FtEPorti A CCC'5108NG

TO Rt.ConO!, IN TH r. f'O!,'.LGr.'ON Or THIS CORPOft AllCN.
THIS DAY Or 89

'I, \
' . . .



- ..

The Colonial Machine Company, Inc.'

.

I'li..nc U;lH .W ."'.'

., P. O.1:,,s >o -.. Plcmanni!!c. Pa.16111f , -
-

F ~1 SEPT. 20, 1977
ITT GRiffELL II:DUSTRI AL PIPING, If 4C.
P. O. BOX 566 CERTIFIED
KERNEP.SVILLE, iJC 27284

; GT IA I L L T E S T R E P O R T
p p. q ..,

L J
f poo, f,i,, , => ou= onoTR no. oAtt smerrO

i KER 8630-B 10'157 9/20/77
? ,n M . TvPc : MATWL.SPE C. ] 5 HIPPED s NEAT NO. C.W||

1 | AStG SECTION III CLASS 2 (1974 ADDEtOA THRU Wit:TER 1974) f
; A W EA105__._

1

1 (8' 90) 1.13" ACCESS I! OLE PLUGS PER CT-AH-1_, H : 2.108" 12 78849 'AEF
11RT IDTCT;Ii0r2-1

- ~ ~~

i.

|
'

I2 (EPh 91)
|

1.13"~

DITTO H = 1.705" PART CT-4012-2 I' 25 78849 , ASF
'

Ii

DITTO H: 2.609" Plat CT-4012-3 | 16 |788493 (89',92) |1.13" ASF*

,

. .. w

. 4 (89',939 1.13" ACCESS H')LE PLUSS PER CT-AH-2, H = 1.705", ! 30 78849 , AS:
P/:RT CT-4012-4 (SQ M E_HEs.D) I

,

___ e i MN | P I $ $6 CR , Ni ; MO . CU CB 11 CO OTHCR ELEVENTS
in .4 I

!.015.23 I | ! f |.26 .71 .013T U liliiEl
| J j | !

ii

j | E!FCA
'

| |
: , w,:

ex..,.

! ! ! ! I.l.a.T.F 'F-?? ??,t
g

-

I
1 i

~

| |
i* lI | I !

*

iI . , ,

f f REMARKS: 1. 2. 3. A i& ETC. |gyp 4 TENSILE | 34 YlELD % ELONG. ik R.A. | HARDNES$ g g

75000 | 48500 32.0 58.6 |MILLSOURCE-COPPET,| ELDl

7g U A

I I,
,

n s

| |t
~

!
- -

-

-

-

. _

i We hereby certify that the information contained hereon has been taken from the original
i mill test report from the producing mill, which is now c.:; fi!o in our office. We also certify

that the ma:crial and the items as listed above meet the specification and all requirements'

i PC as covered by the specification and your purchase order.
.
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LINDE DIVISION
. Wj /u7,~

.

WI LDINC. P.1 A11 Hl AL*,
,

P.O. DOX 710. A*A .'s.UULA. OHIO 44004 -
.

CUST0;'ER:- Industr.'al 1.'ciding Supply YOUR ORDER NO. : 11-476
2:i01 Chay.'F.c l.1SDE 3.O. I;0.: 011476 U

-
.

Ashboro, N.C. 27203 QUANTITY: 420 lbs.
(For: ITT Grinn311)

MATERIAL:- Linde 6.5 llent No. 065118 - 1/8" Liancter 7. 36" Straight Lengths-

.

This is to certify th :t Linde 65, ' Class E70s-2, as supplied under the above order nur.ber,
shipped fian 'one heat nu:..ber, has been tested usihr the test assenb]y specified in F1;. 5
of NiS AS. lS-69, and /.S::11 SFAS.1S specifications. The wire r.et all the r.echanical and
inpact property recuirer. cats of these specifica:icns using the gas-tungsten arc weldin;
process with Arr,on shielding fas. During the n..nuficturin; processes, tests, and ins >cctie
the ruterials furnished under this contract hnvc not conc in dircet contact witn acrcury
or any of its conpounds nor with any narcury-containi:tg device craloying a single boundary
cf containnent. -

'lOCilA';ICAL An:9.RTI.ES OF WELO(S) PiiR TABLE 3 - AS-UST@TD * STRESS RELTEVED
EIO'JI FFD_lic1d icst !.unser C0524-1 G0526-1All-lic1d :ctal Tensile

Yic)d Strength, psi 69,400 70,900 60,0')3 niUltiraate Strength, [ si 79,700 83,900 72,00] rd
Elongatica in 2",.*e 32.5 30.0 22 uiReduction of Area, ', 79.0 74.1 ------

'

C11XRPi* V-NOTCil I!!?ACT 1.ATERAL EXPANSION DUCTILE FRACTURE AREA
STPENGT3 0 -20 F (ft./lbs.) (INCilES) (PERCE."T)

An-Walded * S. R. As-Welded * S.R. As-Ucided * 8. R.126.5 130.0 .076 .085 60 50*

101.5 95.0 .074 .067 50 50
120.5 97.5 .080 .072 - - 60 50

.

100.0 66.0 073 .055 50 40 e79.5 #132.5 .063 .085 35

f==!-U{h
-

107.3 (Ave. 3) 107.5 (Ave. 3) /-

. Required 20 ft./lbs. U

d .\. %
J

'f ee s ..RADIOGRAP!!iC 1T.STS: X-ray (s) ret the requircrents of Fig.1 \'f V-
Al'Pl.ICAT10:. CO:mtTIO::S: 230 Amps, 15 Volts, S/6 Inches Per Minute
fliti'llCAL A'. Ma Sis : 7 s'? ff7

idfs

C l'a l' S Si Al Ti Zr Ni Cr Mo V Cu$04 1.11 <.01 .017 .55 .11 .06 .03 .03 .01 < .01 d.01 .'01 - Actual
o 05- .90 . 025 .035 ,.40 50 ,5 -.02.05 --- - Re9ufrs--- --- --- ---

max. 1.40 tra x , c a c. ./0 .1
.-

la .12
.

< = Icss than.

e e* lic10.tetjt Stress Relieved at 1125 l', plus or t.inus ' 25 F, for 8 hours. Cooling rate 100 F/h8to 500 F, then air cooled.
.

S' torn to before ne this.

f=Y: _ day c**-.. v '/*.:

..- c..,. e ; . .9 .. .e. .. . . . ._ ..u -
.-

i ., . . ,;. g, g,g.g. nato,,
, , , , ,

,

f.....,i.7.'..'..'|'[:.'.'','.,dz ihterialr. Standards Specialist
. . . , t.........;. -t ..

fN C.u:i ..n '': *'' '11__

. '
.
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SUBJECT: t*ciding Tiller !Jaterials . ..

,

WIRE: Linde 65, Heat No. 0G5155 4'
.

.

- . .
,

,

.
-

,
-

. ,

. ..

"

'fhis is to certify that othe subject material was
welded into test plates as shown in SFA 5.] using t'pS 5-2
that the test results shown in Taussig Assoc'intes, Inc.
Report 22557 were produced from those test plates and that
the radiographs of the test. plates were acceptabic.

The' subject materia) is acceptable for use on AS!JE
Section III fabrication in the As-nelded condition or
post-wel'd heat treated condition (total time not to exceed
20 hours). This may also be used on $mpact tested material

,

y,'ith a r.linimum scr. ice temperature of ,+30 degrees F.

This aise certifies that the subject material is in
compliance with all applicable addenda of AS:.:E Section III,
C1. 1 through the 1977 Edition. .

. .

. .

.
g

, .

.
.

.

D
.

.

f ,

W umf .

cy.u.sm,
a

"
.

. F. siaer.
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(1Py j t.| b|.
.

,

1
-

,
_

- .-
_

.

. _ _ _ _ - . - _ - - - _



. ...- % .

. . .G.',,'+i .r i . .''..',
,.

f Util0il CARDIDE CORPORAT10ti *
. .-.

. ,
. ..r.

L'I'3 M ' ' L'-h LINDE DIVISION
. .,

- ' *

~%/, -
,- WCLOffdG M ATt fit /\LS

e.o.cox no. AsnTauvi.A omo 44oo4 Nov. 11, 1977,

.
..

CU."TO%ER: ITI Grinnell YOUR ORDER NO. 11-023*

Old 111ghway 421 '
Kornersville, N.C. - 27204 LINDE S.0, NO. 1023-U

1/8" Dia..
,

*

S/L Rod
.

ST-

y-1,

liiTERIAL: Linde 65 i,

% J.

THIT., IS TO CERTI?Y TE\7 TILIS l'ATEPJAL WILL CC!iTCTM To Ak's A5.18 60 i

1. SPI S FA 5. 1 8 IT HAS TEE 70LLCL* dig CHEMICAL A iALYSIS 15ETINO Tr!E.

l'J, QUIT 225;CS OF CII.SSITICATION F,70L-? : .

.

.
. . .

.

mT trmR 065155- - -,

c4RBox ; .03 * *
-

EANGANESE 1.05-
.

.006FitOSntoncus -

.018SUTEWJR *-

.'41 .
SILICON -

.

Aluminum .07 * *
-

Titanium .10 .
*-

~

Zirconium .04 '-
.

,

,- .

Lad 10 Analysis: '

,

4M 4.. Y,
.

d
,

QUALIP.* ASSURANCE - L'ELDING }nTERIALS PL\NT
UNIO:1 CAR 31DE CORPOMTIC:I - LINDE DIVISION,

-
.

S

- *

s t.t" .

TtS . .

'n.,sa t .r.fih 1 -;, s.<]
., ..

,

i .

.
,

i. ,s.

,7,S)} * n(
.

. '

.

* 9 ,
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Report 1:o.,22557 - Ilovember 11, 1977

ITT Grinnell Industrial Piping, Inc.*

-

P. O. Box 566
~ Q IIlighway 421 - .

' Kernorsville, North Carolina 27284 i
.

Attn: Mr. J. P. Elder hh'

~ Q.

.
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*
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_S. .U_ D .J_ _E_ _C T_. .

Mechanical and Chemical. Testing of the tield .

..

Metal of Two (2) Plates Marked Nos. 411 and
'412. - -*

,

.

..

$$ b ,,
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qx .y.
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PitObitCT1tT.TitJG ' .': FAlltil:t trNESTidATION '*] f.tAl tit | Al. ItAttil.1 TON 'I OtlALITY ASSURANCC. .
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-Two (2) welded plate assemblics were subnitted to our lab-
oratory for chenical analysin, charpy inpact and tennion
testing of the wcld metal. The acucmblies had been identified
as test plate nos. 411 and 412 Linde 65, heat no. 065155; tented.

as-welded and the other tested after a stress relieving heat
treatment. ,

.

.

TEST RESULTS:
,

'

Chemical Analysis:
'

'
'

- The weld ractal of plate no. 411 uas drilled in a maner which
prevented removal of material from the base metal. These
, drillings ucre cleaned and subjected to a quanitative chem-

,

ical analysis with the following results:
.

Nickel <.05t T |-

. Mo3ybdenum <.03 . c)(dI[f
Chromium <.05 i

i

Copper .08
Vanadium <.01

,,
-

.

Heat Treatment: .. . .

The plate no. /.32 kas cut to permit it to fit into a heat
treating furntce. These pieces were heated to 1125 F and
held for 16 hours at temperature. Cooling w'as done at a rate,

of less-than .!000r/Hr. to below 8000F,
.

..
,
,

7 . .
*Tension T5 sting:*

-

,

Two, round, all weld metal t6nsion test specimens w6re machined-
.

from plates nos. 411 and 412, as-welded and heat treated. Both
specimens were subjected to standard tension testing giving the,

-

'results as follows:. ,

' '

. No. 411 No. 412

Tensile Strength, psi. 81,600 77,950*

Yield Strength, psi.
(.2% offset) 75,900 66,300

,

% Elongation in 2 inches * 26 30*

t noduction of Arca 73 81
:

}\J ) \Y\
' '

O M.

itu.

L 2.
Bidoca_i:

-

. a e' sPV.,
.>

? I
. ,

'

.

* .



|- .,

. ./ . .
" ... .. ,.,

' Impact Testing: ''
-- .

,

A total of eleven, full sir.c (10m:a >: 10::.m) , Charpy V-notch
impact test specimens were machined from the two submitted
plate assemblics. Three of the specimens were from the
.as-welded plate and eight were frota the heat treated plate.
All were I.otched in the weld nieta) .

-

..

? ,No . 412 - Heat Treated": -

. .

Test Absorbed Energy 11ils Lateral Percent
Temperature (ft-lbs) E>: pan sion Shear

+30 261 84 100-

+30 261 95 - 100 .

'

' +30 231 76 100''-

-

M g(
.

gjlNo. 411 - as '.?elded
yJ-

+30 106 75 100
+30 116 84 100-

+30 127 83 ' 100
.

'

86-- 2 0 112 78
29 25 30~20 -

-20 - 80 58 . 60
..

*
.

,

61 - 60-20 79 -
...

*

-20 65 46 50
, .

- -

.
-

..

.
-

.
.

.

'

Respectfully submitted,*

. ! tww,
.

-
:

Mark A. !!ineman-

. Staff Engir. car-

TAUSSIG ASSOCIATES, INC. -

- *
. .

. .
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5,'k,.J.;f['%
-o j (f,,[ .'' -

'a.' ',J, , , ; UNION CARBlDE CORPORAT;Ni'

-

yL n.,c. g ; w
* .qs:s::ni.

LINDE DIVISIO?1 Janua ry 16, 1975. . ,
,

WELDING fAA TLill AL5 PLAN T .,,
.

'
-

P.O. ESOX 710. ASHT ADUL/t OHIO 44004 * -

*

CU.4TORin: Industrial !!eldin:: Supply YOUR OP. DER ?:0. : 06-052
LINDE S.O. ?;0.: 004033 Q 02P.O. Cox 1506 *

'
.

QUA':TITY: 4,020 lbs.~

2501 Chanpagne .

Ashboro,21. C. 27203 GP.I!!NELL P.0. 30.: l'ER- 11412-3
- -

. ..

Heat : o. 065033 1/S" Diateter x 36" Straight Lengths21ATERIAL: Linde 65 -

%Is is to cer'tify that i.inde 65, Class E70S-2, as supplied under the above order nunber,
shipped fron one h nt r.mber, has been tested using the test essembly specified in Fig. 5
cf Ah'S A5.18-69, an.I AS:'E SFA5.13 specifications. The wire cet all the mechanical and
f upnet prop 2rty reauiremnts of these specifications using the gas-tungsten arc welding
precass with Argon shicidin;; gas. During the 1:anufacturing processes, tests, and inspectic
the naterials furnished under this contract hnve not cc::.c in direct contact with tercut.-

.or any of its donpounds nor trith any mercury-containing device enployin2 a single boundary
of containnent. - .. ~

;..,~ . -
c- -

' ?.fP.CilA'!ICAL PROPERTIES OF 11 ELD (S) PER TABLE 3 - AS UE!. PED * STMSS P.ELIEW.3 REQUIPED

Ueld Yes t i:una::r E0520-1 E0528-1 .

All-Ucid !!:tal Tensile
' ** 58,000 ni

. -s . . . . -

Yic1d Strength, psi 65,600 58,100
' 'Ultinato Stren;;th, psi 74,000 72,200 72,000 ci

Elon:ation in 2", *. 32.5 37.5 22. ni
.

Reduction of Area, '|; 82.4 80.5 ,-----.,.
:.. '.e_ . . . ...

.

CllARPY V-XOTCil ItiPACT - 1,ATERAL EXPANSION DUCTILE FRACTURE AREA

, STRliNGTd 0 -20 F (ft./lbs.) (INCHES)
~

(PERCENT)
'

'4s-!D1ded * 3. R. As-h'elded * S . R. As-Welded * S.R.
'

23S.5 >239.0 *** *** *** - ***
. . -

*** 100 ' 91 - **E#'

19 % 0 239.0 .090 .

."./.'****** 45 .-95.0 238.5 .069 ,

239.5 239.5 *** *** *** ' - %~
-

239.5 239.0 *** *** ***
: f...****. .

. . . 9 ' .W.. . -
.

'

f224.6 (Ave 3) 239.o (Ave 3) - -
.

'
-

. .. : ; .- " ., ;

. . ' . .' y ; .c' .
..

.,N.'..'- .
/~ '!.equir;d 20 f t./lbs. ' . ;

'-

RADT002AP:!IC TESTS: X-ray (s) met the requirements of Fig.1 ~ .' 'r " ' ' M.- .o-" ".
,-,

;/.yl._ttnia:. t o:miT:0'!S: 2SO Arps,16.3 - 18 Voltr, 5 - 6 1/2 Inches Per ?!inute e

t. :F.: t h:M. /,:. '.i.~. :; is : . .,
.-

,

(* rn P S Si Al Ti 7.r d'.- ** .'-

Heat Nur.ber 065033 (Actual)205 1.27 0M 016 .55 032 052 0.t S -

.05 . 9.1 .025 .035 .40 ,. 0 5, .03 f02 P.cquired - Singic values =ax'7%%-

T-to 7o .la .13 .. 12 . . . . ..
'

' g, /?~1
*

c~ tieldnent Stre a Sc'ieved a: 1125 F for S ho.urs. 9

Per footnoto (f) r,.! Table 3. , of ANS AS.1S-w and AS:'E SFA5.13.00 - -

'fg
08- ('TCharpy y ,'ptch Ir: pact Specinens did not fracture."

..

. . ..., ,
'

g' T. I.7,Storu to.5 N ore Y.'?thits'S - 1

e ,- ( [.D' drj~of 0..~.fu(1 'M'.
0 - ~ ~ ~-

t/ % . c Q. . . R. J. f'p Danato
_

,c**o, .e . [l t * , 9 . ~.
-

1;.;c s >,, $ * .g.. ... h t i; i... iT./
- !!ateW<als St:.ndards Specialist .

r .

i, ,
'

. . , ' .
-n. .... - ,- .

' - -

Cec.i .3 ;<.6: e,.,p, g 3.., m
.-

. ,,,,



., : . ' .i -;<.' ( [ ]ty g. q. g vin <c:'. nt,a? m q., q, s s.. si r ~ 9", ow~ .c>,..m.,j]pr:. ,*: - pi =-,. ..v. u a aw;! n s. 6 *s.,s.
.

.. .
..

[,i, ,h ,$ .' S p e ct ro gra p hic a n el C h e in i c a l Analysts
,

T'T fg I'.l e t a l l u r g i s t s
*

4848 S. KEDZIE AVE. . CHICAGO, itL. 60t
,

1
ANALVCl$ f.EPORT FOM: .

,/ AREA CODE 312 - 523 7'

ITT Grinnell Industrial Piping, Inc.*v g
Post Office Box 566 liwy . 421 ,#

PURCHASC ORDER tio. KER-17913-W
,
Kernorsville, North Carolina 27284

* "
Attention: Walter Sperko September 25, 1975.

,

.

Report number: 2299 & 229P-1,

-. - - . _ _ - . .

. ..

. . .
,

.,

.

-
..

.

.

Sample Number: HEAT #065033

Nickel 0.10%
:
.

Chromium- -
.,

0.03

' .
0.27Copper -j | ,

, ,

'

'

.V.anadium <0.01' *

, ,

s :
* *

. >

Sample Number: 1-1/4 CR 2-1/4 CR
'

Chromium 1.17% O.06 (O.05)
Recheck

,

6

L.

.

.

-
1.

,

I [.

co /co d m o s<ap , ; yj, i~c.*-
,

, ,..... ,- . .,.

D Y,,4h '

....-=|** *b*** *
,,,.

,

, . . - - , . - , , . , - . - - . . - - - - - - -
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-
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.

. . ,'* 1 UM|O!! CADU!LF CORPO*U. TION
. , , .

' '' ''
:./-

*. .
[ ;. . ' ' ' ;.,i

' ' ' " - ' LINDE DIVI'ilCil
1/16/78wcume. ef An nint s.

* P.O. l'OX 7 8 0, A' i t i t.tt 0L A. Ol tics 4 40'14,. .

.-
-

.

CUSTO?GR: ITr caItamLL yoJR ORIJER I:0. : 11-137-12R 9113
OLD 1;IGITJAY _421
ry.n!ERSVILU: 1;C 27234 LINDE S.O.1:0. :-

.

gf# ,

j .3 <t-
.

MATERIAL: Linde 65

This is to certify that this material will conforza to A'.!S A5.1$-69
ASIG SFA5. 18 It has the followin.: chemical analysis aceti E tne.

requirements of classificatic,n E7CS-2 :

.

1 .

< * T.:s:c::~. ,
..

. ..
c.
'

065214 .- .I! EAT !!U?GER -
*

a s' . i i c,

lor
' .

. Carbon .04 . ..
:-
#

1.17 %^"-Manganese- -

7' . . ;.Phosphorous .008
'

'
..

,,-

Sulphur .015 -S . .c
Silicon 54 ''7 P"''..

-

-

Aluminum .12-

.07Titanium '-

.041Zirconium -

Ladle Analysis:'
'yo- ' k b - A/Vnmv

Quali ty P.C;'.'.iraiO O '- .# C.:. :2 %;. : .*i'O C ri a.L E l ' .f. . u . C
Union Carbido Corporation - Linde Divicion

,

.

.

- i
trfG - IPI i.

'

QUALITY CO;1 TROL ;

1[.Ai'I'i?OVi.DJ,1 (

T. C. WILSON |i
*

DATE r t.H.
> $ \gy 2 |,

.t ..

|: ' ' . t-
-

. -

Si h'CT ./ 0 F d .L
' .. . ;

-

=
.
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p a,g,.y,
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-

( tg,3,j
.. .

-

j.
..

.
.

.

.SUDJ1CT. 7|ohi i n n F i ] ] vr I.;a t e r.i : l .*: '.

WIRE: I.inde G5, 1[ cat No. 005234
-

.

-
.

'

Thin is to enrti fy t ha t the subject tratorial was wolded
'] into test p.lates an sho.in in SFA 5.3 using l'ipS 5-2, that the*

g tent resu] t*: shown in.Taunsin Ansocintes, Inc, lleport 25.*00
.| .wcre pra:iimod f rom i hor;n tent piales ated that the radio;;raphs

! of'the test platen we2 e accepinb]e.
!.

,! The subject u.atorial is acceptable for use on AS.'.!E
|

.

*

Sect. ion III f abr.ication in the as-wo]ded condit ion or
j post -v.cid hen t treated condition (total tirne not to exceed i20 hour.-). This inny n]so be ust.d on irenne t -tes t ed rnaterin 1, '

hith a liij lislau;n servi ce ternporature or -t 30 degrees F. l

!.

. .

This also certifies that the subject r.interial is in
|
.

compliance with al] applicab]c addendr. of AS'!E SectJ on III, .
C1. I through the 1977 1:dition.

|
:

.

|- ,

s v[Lr, -. ., . .!
,

1

r- T ,N.a .

sj.u e.

J. F. Elder
;
3. . .
,

I
:

, *,

l'
:
I-
I
f-

1,-

.

?-
-

...
. ..

g ,

ITTG - LPI i

| QUtd.tTi CONTP.Ot. ij
.

| .i.: p.PPRunD .,' l ;
. i ,

3, c. \'iit. SON 1, |
'

I g,gTC.,32 S E-
4

t w ,i 2 7. ? n -* '
~ ' .

.

>
. -j

e.s **-
. -
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Linde 65, !! eat l'o. 055214

The following to::ts ucre perform::d in recordance with SFA
5.18, E70s-2:-

| 1. A11-1.' eld iktal Tensinn Test:
.

.

i' . As-1 elded: I! cat-Treated *

Tensile Strength: 79,200 psi Tensile Strer.gth: 76,600

Yield ,i'oint : 74,700 Yic1d Point: 66,4b0

Elongation (5) in 2": 28 Elongation (S) in 2": 30,

2. Cha.r.ov. Y-!.'otch 1:// :ct Tetts :.

As-!!elded:
.

Temp. Ft.lbs. Lat. Exp. (rails) UShear
i

' 20 143 91 90-

-20 123 79 80
-20 100 69 70

-
.

'

-20 111 75 80
'

-20 111 80 80-

.

.H.ea t-Trc e ted*
' '

Temp. Ft.lbs. Lat..Exp. (nils) i' Shear
.

-

+30 80 63 60
+30 97 73 70.

+30 107 73 70

3. Cheraical Anl ys,ijs,: (cdditional cic:rtnis ru;rired by AS':E Section III,l
C1.1 for infon;mtion only)

Hi: < 0.05 V :< 0.01 ---- -
'

,

!Cr: < 0.05 Cu : 0.12 ITTG . IPI |Mo: ( 0.03 *

QUALIT) CCtlil:0Lj|
1,iAPFCOV00 ' '. ,'

i
/. . R;. din:- ! T--.- i:1p w . r.: : A: ec;it..bIe *

-- - . T. c. \.. . .,0N ,
.. .

g

DATc..i t u.. >.1.1510. ,
,

-

_.......t_. -.

;_ _ . _ . . . . _ . .

'. 'I'
.

I. _ - _......'
'

*, q i,.Ey- 3 . p| - d .4...----.. _. . ... .__. - - . , .
em , '

.M.n D. M
,

L
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'

'lleat-t re itdd f or 161.ours e t 1150 d :qrces 'f, cooling to 600 degree .-
.

F shalP he 300N:ggrees f/hr. (+ 103 degrect, f/hr.)
,

.
-

.s , , , . , - , ,- , ..
, ,s

This care correct.ertifi'cetien affir,ias that the contents of this report .
,

'and accurri.e onri that-nll ter.t results and operations
, perforned by'ITT 6t;inrall IPI and our subccntractor are in compliance

with the requiremt.ut's rif ,Srfe5.lu and the a;,r, liv 4ble inaterial
requirenc its of I.3-27.0;fi;T Section III, C1.1 of the ASE Coiler.

and Pressure Vessel Coco, as desig:atted by ITI Crinnell IPI. This,

( :~ f repert, ia co;ejur: tion . tith t!w LinN Certifict.Le ci /.nalysis, is
-in cc plier:rcarith all spplicable cddenda of I.S:*C Section III,'

C1. 1 through the 1977 edition.
,

.,
,

|n &-
.. .

,

( GL 'till f,

b -3s
s ..

s

44

-

. ,

.~

.. . ,
'

-

1. ~:u <'
e s% g,,,

- w-
,

;/

, , . , ..). h., .. a . f" Y7 '.|.. r ~
-

~ !.~.
i

*-
1 .,

v- __. . < ; j . c,2 - -+ a ,- ~.
. ..

, _ s .. . ' q J. F. Elccr Date**^ '
*

.,
w ,

,,

... . , ,
.

5

,v . .

\. '-

.

.

I.

,

.

,

4

~ , . .

, .

'
,

- ~ - _

ITTG . IP) i
. '

. QUALITY CCNTact. !
MAPPGoyEO.K,

'

.

T. C. V/IlSON f
s

DATC ffB 2 1 197(iI
'

-- -- .

SflEET A
J _

- - 07 f ,f' -<.
- ..

, , j,- *s. 4 -.

. - - - . - - - . . .-__.____._.y -

_ _ . _ _ . . . _ . . _ . . . . . . . . _ ,
' -

|;

........._..._...k,.,,,__ _ , _ , , _ , _ , _ _ ,_ ,,, , , _ _ , _ ,
,|6-. . . - . . . -



I '

CllEfAE1Lbh ((, d 011 CLRTIFICATE OF isi n s'a- ,..,
i...... ' m.c, c ,,,a,-

CERT]F]ED MAT 1.H1ALS TEST REPORT-
# ff~

'

i -
. ,

p(T [1 4365 Re).]4 .1:p Customer Order No.

@lM 711093-2
Order No. _,

.

'

National Welders Supply shipped
P.O. Box N-93

. 3011 N. Liberty Street This materici conforms to specification
.W2nston Salem, N.C. 27105 JTT Spec. ES 1073-

SFA 5.1 Sec.III
L s.

r Type'

Trode Nome
or Trademark: Atom Arc 7018 i

Test No. 650,

Di; meter size: 3/32" X-Rays Satisfactory'

Control No. MMM07419,650 lbs.
tot Number: 02-1-J728P Moisture 01S00 F. 0.29%

H;ot Number: 411B6841 Concentricity 4%
Type Steel A-285

Corbon .04
Test No. Full Split Volts Amp;

Mongonese 1.06
Chromium .03 Tensiles 6

Nickel .02 Impacts 1 6 22 11(
Silicon .48

Columbium + Test As Stress
,

;ontolum Results: Welded Relieved-

Molybdenum .01 | ITTG -IPi 8 hrs. 01150 F.
Tungsten [ QUALITY CONWOL , Yield 73,100 65,400

Copper ~02 .);LAPPROVED :,. Tensile 80,000 75,900
Elongation 28.0% 30.0%

i;to nium- T. C. WILS'J.'i Red. of Area 76.0% 77.9%'

Phosphorus .012 DATEDEC. 2 2
'"'''I

Sulphur .016
SHEET __l 0F ./.__ Charpy V-Notch Impac-ts Tested 8-200F.

Ycnodium .03

gg'gua.fe647 Impacts 42-58-63-72-82 68-72-80-92-9'
Lat.Exp. 38-48-52-59-68 58-61-67-78-8.

' % Shear 20-20-20-20-30 20-30-30-30-3

Fillets: OK Vertical Overhead*

ASME QUALITY SYSTEM CERTIFICATE (MATER
NUMM N- 12 2ihe ur!!.'!,Y.I7ed NrtiNs iI.Er r'his icp"ct:hX O P M PState of Penna. 1

33 g
C::vnty of York I correct and ther no significant change he

been rnod' e in any of the elements describe

Sobieribed and sworn te before me in the qualification opproval,,..

this 21st doy of November 19 77

CHrMETRON CORPORATION
wuo.,.: ruovuc ts emsm.g. . . ,

SEAL _ %.h' Sh_ hkD. W f-
*

/,,

'
H.,ory rai.c ,

My commission empires: 8/21/78 BY - ' M._ LA' '

D. G. Fl oli r



|Cll!I'I TT:0:1 G: C AT10*] CLRTlHCMil UF Al1/d.ES
~

-
* .. . . r...,< rr e e .a - + er.-

Clittl ] F I EI) MN LR-lithS 'l E.'iT kEPol'T..

( .;.ju t'v
ps 27 Cu,i-rod- m.43 m n-

r- ' ... Order ito. -.7 ) ) 0 9 3 -. . . . ..

Nationn) t'e ] d e r s S u p p l y '

P.O. Box N 93 Shipped
301] N. Liberty Street
h'inston Salem , N.C. 27105 This rnateriot conforms to spec:rcot;

ITT Spec.ES 1073
b.![ b. 5. ].. S e c. 1 1.1L _3 .

E 7018Troh ifome Atom Arc 7018 Type
-

or1,.dcmcrk:
*

Test No. 4S5Diome.ter Size: 1/8" X-Rays Satisfactor15,000 lbs. Control eMMM045
toi n tumber: 02-3-S719n Moisture 0]S00 F. 0.24%

Heoi t tumber: 402D144] Concentricity 44*

Type Steel A-2S5.

corbon '03 ' '

JAongenese .89 Test No. Full Split Volts /u
C f.romium .03 Tensiles Ggaieter .02 1:apac ts 1 5 25

Silicon .36
colombium + Test

'

As Stress
'

.

Toni61um Results: h' eld ed Relieved
,

.01 8 hrs. 01150 F
.

gorybdenum '

.

Y1cid 64,508 62,048Tungsten
Tensile 77,000 74*69Scopper .02 '

lil onga t io.n 31.0% 29.00,

Titanium - - - - - - ~ ~ ' ' - ~

Red. of Area 79.90 78.4%Phosphorus .011. ITTG - IPI
surphur . 02 0, QUAUTi com RO' [ Charpy V-Notch Impacts Tested 0-200F.-

hinadium .02 ' WPN E'' l
I T. C. WILS0'4 ; Impacts 67-83-84-104-106/S4-84-97-111-'

DI,TE_p3h .r, @ . ,.. ; 1.at.Exp. 53-67-70-77-79 70-72-77-90---

"I ' t Shear 30-20-30-40-50 30-20-20-40-
/

.. .l .~.OF
/

jSHEET -

. . D. Fillets: OK Vertical Overhead
~~

.0c. E,m:f a 66
ASME QUAL.1TY SYSTEM CERT 1F1CATE (MATER 1

Sinte of :enna. 3 NUMBER N-1224 EXP!RES ON SEPTE"",ER 8-

55 The u"JeSinned (c't;f'es the this repo tCeunty of York I
correct ond that ro sinnir.: car charg tg
been runde in oray of the elements dewib

Subsoibed and sworn to before me in the ciunt,rtca;on epprovca .'
ghis ? 1 S t dcy of Novelaher 1977

'
'

,,

-
-

Cl|flM.iRO!! CORIOR/.llCil
v.i i n. r. ster.. . e o.o ier.

SEAL' ~ .1N h- NAU -

'';,. turi,e1 raus

,Q* /,./,

. s'.y" Ih' ' ' # ,' .. ' O I'
-

f.ty commisi;os. cit ires: 8/2 /73 '
-

'
-

n c r, ..
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ha'i se. i.:1 l'ipin;: Ine.
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_

SUlJECT: i|e] d i rm, T i ] ] e r !.*a t e r i a .

WIRE: 11 ACO 3 ''.8, llen t No . 517715

NLUX: Linde 80; Lot 0575, Con. lio. C8200
,

.

..

This in to certify that the subject mat erinis were.

-| welded into test plates ac sho/;n in STA 5-1, that the

*: test resu)is sho n in Taussi g Associ at es, Inc. Ileport

|
21547 were pioduced from thone test pJintes and that the
radiographs of the test plates were accc:ptab]c.

The subject material le acceptable for use on AS:iE
Section III,- C1. 1 material in the as-wc]ded condition
or post.-weld heat treated condition (total tir :ot to

exceed 20 hours). This materia] may not be used on
impact-tested fabrication.

. .
'

This also certifies that the subject mat eri a'l is
in compliance- with s.31 app]icable addenda of AS':" Ecction
III, C1. 1 through the V| inter of 1975 Addenduu.

i
- j .

*I .
.

.i. .
.

.
. .

. .
,

.

-
.

.

.

'

U1 S G.,
.

@ bb.

.;.r;:s)
E Di.

EhTr,0CT. 2. 6.'[[
'* r .. - - - . -

.
.

p(;)4.. . f - ,$.'Q (, ---
t /m'

...
;

,

J ob:t F. 1:J ile r
flateria]u Engineer

,

- -
i;

a. -

'

- . - - - . - . . - . . . . . . . - - - - . . - - -= .. .
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hReport No. 215/.7 - August 3, 1977 G,

,_jplITT Grinr. ell Industrial Piping, Inc.
,

P. O. Itox SCG - Ilwy 423 I
(,r

Kernernville, North Carolina 27284

Attention: I'r . J. F. Ed] er
.

. -
.

.. .

.
.

1
.

.

!

l . -
.

.
' -

..
.

. .
*

.

.
-

.
~ S U In J r. C T

Weld !!ctal Tecting of Two Plates Marked Numbe'r 320.~

, ,

p 1%
-

.1 G D i4

' ' ' ~ G; t'
-

. -c.. y.
lM'J .-

'

a. 9

.

.

'

.

OUAt I(Y AC'..U.~i. ;:Ct'
l'i:ODUCT. Tr.GTI::G i] FAILIJ:li: ilNr.STl3AllD:4 Mt.Il 1;l AI.1 \WL 11/.1:0l!' '
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JO,CKGROUM!):
.

nubmit t ed to our JaboratoryTuo volded plate assemblien were
for chemica) anal y:,in , impact t.esti ng and tennion tent.ing of
the uc)d metal. The ance r.blics were iden t:i fi ed as Tent,.

322:, heat number 5177]S; 1,inde 00 f]ux; lot
*

- Plate #320; !'.5COthe p)otea was to be tn.nt"d in the ac-welded0575. One of relieved before
condition vrid the second was to be strenn
tacting.

. C[-

TEST RESULTS:
h.

Che:,ical Ana_lv..nis :
--

the submitted plates was drilled in.

The wc]d m ta? of one ofa r.nnner ,hich prever.tcd removal of material from. the base
7 hecc dril? ':.g ~ were then cleaned and subjected to a

'

quantitative che:..ical analysis with the following results:metal.

f320.

.04.

Carbon .

1.30Manganece .014-

Phosphorus
,

.023Selfor '

.51S31 icon <.05Nickel
.

g g {{<.05'

/. Chrontium .52y Molybdenum Q[i bh,' ~

.11'

Copper <.01 gtj-

Vanadium .*

%M(.CT.O6
-

, , '
,

.

Heat Treatment:
The plate which was not drilled for chemical analysis wasTlie pieces were
cut to fit into a heat treating furnace. Cooling was donc

-

heated to 1100 F and held for 16 hours.
-. C

at 200 F/hr to belou S000F.0
.

Tension _Teating:*

tennions tcat specit.'.cn was machinedround, all weld metal, treatment.
from each plate er.r,erab]y; r.n-Velded atia after heat
One,

Each speci..:n was subjected to a st andard tension test with
results as follows:

Heat Treate?A n-t.,'e.l d ed -.
--

,_. -*
.

Tennile Strcngth, pni. 79,700 70,760.

67,570 63,750
Yic)d Point, psi. 20 20
% 1;1ongation, in 2"

.

.
1

''', .

,

.



. f( * .' . _
a 'e.'s

- ,

- J TT Gri nnell. Indo:, trial Piping , Jnc. Ptije 2*
t. ,. a

c.-

.-

/ -

/ .I. m_p.a c t Te n t i nct :.
. -y

A totc1 of cleven, ful.1 size (10 mm x 10 rem), Charpy V-notch
impact ter,t specir.icnn stere reachined Tront the tuo nuiraitted*

.

plate asse:ablien. Three of the specimenc were from the
as-wolded plate and ei9ht vore f ;o:a the heat treated plat '. |

[9
;All were notched in the veld notal. .--

,
-

. . [..

As-Welded: (),)/ -,.- .

Test Abnorbed Encrgy Mils of Laicra Percent
,

hhearTemperature.0F ft-lbs Expannion
_

+30 32 31. 20-

+30 13 17 10
+30 32 32 20-

IIcat Trcr.ted:
.

~

+30 42 38' 30
+30 46 42 .30-

40 37 30'

+30 -
,

16 10,-20 19. .-

30 28 101-20 -

/ -20 30 28 10,
*'*

/. -20 25 22 10*

-20 28 26 10-'

.

. .
,

- -
.

.

Respcctfully, sub:aitted,

'p, 3.k J. /1'i ~ _ _
.'*

-

.

.

.

Mark A. Ilincraan
Staff Engineer
TAUSSJG isSSOCIATES, INC.

Mall: 1n
\1TS\91
Q&.

'

-

TE!
4; l;.OCT 2 6 '477.. -- --

.
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ke* I',

.

- - - - - _ _ . - _ _ _ _ _ _ _
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$UPpLl[it QUAL I T Y A*.LUP *.*1C[ C(Ril f | C Al l C'l p3gg,24* .. .
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~7M~

$larc of $upplier T T*l critme 11 inr!. Pi, pin *. I n_t . Date
'* * .

.
. ,,

/ddress of Surplier Pi nt Errnarevilleit:r. tiill Ocmer Order f.*o. C-1?S17~*

*

- * -
.. .

"

Duke iten or Req. Iro. 1706.On_1.n* * -
.

. - ,* . -

.

Spec. !!o. CNS-1206.00-1.0 Rev. ]. . ', *
- .

._.
. .

C 7' O/. 25;c
*

-' Supplier ID Nos.
.

. Descriptien of Ccv;cnent(s) cr tioterial(s) l'alirient ed Pininr Avr Alv

0 7~~ $/11 - $C.
' *'

.
* .. . .

a' - .*

. ,
,

*
.

,

ht tached (ocu .cntaticn covers all Corconents/Faterials on ra.ill Fo-cr Order.
}y 1sttar.hed Do:grantation covers partial shipment of Corponents/ttaterials on tiill Power Order.*

*
.

-
.

The following listed tests, inspections and reports have been coiyleted as required by the*

*specification: .,
... . . . . . . . . . . . . . , ,.. . .. ..

ILi or Repair Records & Charts. t e

Physical & CSce:ical Analysis ,

;

ltydro (Test Pressure - F SIG ) t/r'arsonnel Q,alifications on Record~

d
Design Report $ tress Report ifcat Treat: rent*

V *

/ i.adiogra;. hic Test
'

/ Ultrasonic Tc'.t Itagnetic Particle
,,

Penetrant Test P.cpair HDC # Cleanliness-
*

'*** ^ * Perforcance Curve J .5KE Data ReportOperating Test
/ Dimensional Check - Deviation Record /-

. . .

. * " *> ** . ..,~

g).
..

.

. .
- . .

:) .

-

.

-

M
.

This certifics that the listed Component (s) or Paterial(s) conforan to the requirements of the above
.

referenced Duke Pcwer docuients including all codes, standards, test requirer.<nts and Quality Assuranc<
tequirements invoked therein.. .

. . .

. ' *

DUKE.POWIR COMPANYi f -
, ,,

M f" N '4 ' 18
'

QA RECO DS APPROVE'D
* * *

i $upplict Representative Authorized Signaturc" ' *
-

. ,
,

u ,,, y;g , g' *

n ,,,, g4 7g~

ocacnesep7 y..r- -
. . .. .

, . pom A /. - ,

- -
. . . .

($ye insaruc ti.ms)-*
. . .

,

.

fo rn $ 3 0. l A / Ite v. 3 .
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Filit%t Sl'I'-l llATA ItEl'HitT Hill l'Alli'lEATEH Ml( l.EAlt l'It'INI. SilllMl311tl.lEN'.

e' **

(A thepired I,y the Prievie. ion i d alie AMIE Co<le llulcas).

e e,. . . . . . .. . ~ - -- -- u .- . e . - -- = . - ==r -= = .- . = - ..=- . . = - - ----- SMC=r | H* $*
-

,, /,,,,,,... ., ITT Crinnell Ind. Piping, Inc. Kernersville - ---MM
~--'"

o,,e, 3.,
in .n add,e .. .: r . .e .,3

,

3. F.6.ie.i.d e., Duke Power Company, Charlot te. NC ,,,,, ,,, __ _C-12 517
o. ... .nd a dd,.. 3

s. o.n.,_ _ Duke Power, Company Newport, SC,,t,,,,,,,,,,p,,,,,

M WM7s. rapine s .ie. idenistie.r
(brief de.eriptisen .t intended es.e. ..an c 4.no etc.) [

c.>or..insw.. b - 8/~ W ' pre,.r.d 6, ITT Crinnell Industrial Piping. Inc.

m w.ii.n.: a..,d w.. N/A

Jz.. ,h . ... . r , . d . .. . . . .n ..r.et... .nd . h ..n .h p c pm . . .h _ E c.d. ..e . , _ ,,,. c ,. . .

Editt.n ,_ . Addend. D.t. . C. .e No.

Re..rk. M.nuf.etur.r.* D.t. R ep.rt. pr. peel, i.ene tited .nd . ten.d by C.mr.t..l.ned in.p.et.r. h.ve be en furnt.h ed for

4.h. ,.o .. .n. l. . . . ., th i . .. p-

<......t-....b...._....r.....,d.n..........,p,.
, ,

iSupplemental Sheets 2. ---D rawin g s

p -Bill (s) of Material
. sh.c n,d,..i.oe 7e ., F1 eld .

, . ,

3. D..criptl.rn f pipiri. in.p.et.d Piece Mark Number d F S/7/ - <;fc.
onei.de - ..,. . - ..i e rs. .pe e. - n . ,ip. . .e - .c h e.us e ., s hie kn. .. - s enith

See Attached Sheets '

- niur . - n.,,,e... . 3
. ,

.
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ITT Gl:11111 ELL J NDUSTRIAL PIPING, INC. Piga I of I
,

..

ULTRASONIC TilICKNPSS EXAMINATION REPORT
t

Cuctomer [/, 3 ._ L3r- Register No.: 8 T - A / - O_ ( X

0:ntrac-t/P.O. No. : h)Jh Piece Mark: [ ,W {A1 // (' _

Calibration: Step Block Increments: f 3 A '' Micrometer Reading:
,

Ultrasonic Instrument MM IA [ h A heo_h

3:crch Unit Type M /u_/t Frequency: k/,_f, Size: O '

[- / - OCouplants ! /?_ __-, * Precedure // '/
.f ,r x- .-

- - -
__ ,L*Pf,**83117731

ADJACENI

ITE!! NOMINAL MINIMUM LOh'EST AREA

IDENTIFI gTION SIZE THICKNESS THICKNESS AREA EX7tMINED/LOCATIOl; READING READINGI

-
_ [] ?,), t./g' /_ y V''

_

l /. fd , ,& (1 . / l/G),' /c~ 's
, w u- - ~ -

.- _

h

COMMENTS / SKETCH / DESCRIPTION: /j_[F , o y, _ _ ,, w o M _ m-

(AS APPLICABLE) ' "/ '
' '

|Y D '/(t,
, . -

' *" It

EXAMINATION PERFORMED BY: . M /:u f DATE: 'e)O")F
,/

- - us

UDT Level: //
/ t

INTERPRETATION PERFORfIED BY: ,
DATE: /5"- ) [

, ,ri- - - ,

NDT Level: //
*

//

_ _ _ . . . _ _ . _ _ _ _ . _ . ___._ _ _ _ _ _ _ _ _ . . . _ _ - _ _ . _ . _
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. $FG}DriftLLL lilDU511;1AL Pil'lilG, Ilic. Page / of f

MAGriETIC PARTICLE EXAlil!!ATIO!! I!EPORT

Custome: W/${' hD)/ kce]Lotcr No.: 0/ 0/*E J~k
'

/Contract /P.O. NO.: 7/87 ,_ Piece Mark: C/'$M-6C

System: 127/9/A/ S TAY1 '

Examination Method: DC Prods // AC Yoko Other
.

Equipment Type: bW qcd Model 1;o.: /)f- i'OD d*

Af f/b/ -/ ,_ Acceptance /// 7// --/ - c)Procedure: f

APGn EXAMI;;ED II;DICATE,
' ROOT,II;TEP2!EDI ATE, FI!!AL

,

ITE!! IDEtiTIFICATION WELD OR !!ATERIAL AS

WELD / SERIAL /IIT. !!O . SIZE AliD TilICEt:ESS APPLICABLE RESUL'I S
_

d v */ o /E'/ d L-|f' k((//[' b $ (./ )( |. 3 I 5 f& $.f| W

Sci s b" su L
~ !~ I/ s P "' S?

'

Y $1 /{.375 f0 hf/K NYlidMv3 ~ -$ '

b 2 S/l". bCY $ / /l)G (, kd C.* -

hDP f - f/bb$/] kV

.

.

- ,

sXA!!INATION PEl&OR!1t'D BY: RORt'RT E. 9TPfthFR DATE: d d>O'/
NDT Level _ __1 T

//

[NTI:APRPTATION PI:RPORf!ED 11Y: gMR % DATE: M
,

'f4DT Ixvel ,11
,

_. - _ _ _ _ - _ _ _ _ _ _ . - _ _ _ _ _ _ _ _
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', g b 4 ''* ** ' 'v -,. . ,,./,
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ITT Tr:l!""'LL l!.'DUSTRI AL PIPillG, litC. " ' " ' " " ' ' ' ' '
'

" " " * " ^ " " ' ' ' '[ KER '".ItSVILLE, itC 27204
ASME C!!?.l.lTY SYSTI'1 CERTIFICA1C (!%TERI ALS)

T i:0. 11-1261 EXPirIS 10-27-70.,

'

22 July 1976o,,,

c n .. . , o,4., u. . c.i.w. s.i. . o,4., N.. gg.E-SA10G Cr. C and"NJ."P.'"Lct ion li l, Class 2
KCR-2853-P F-5693 T;iru Simmr 1974 Ade onda

De x'|e' *a 31.433" I.375" l'.W.,
y ,,,,;, p O.D. . l.D. . WALL

C6-5693-345-314c.f.W. P:,tN.,

Lec.b.n CHEMIC AL AN ALY$l$
" ' ' " " ' *'

s....i n.. c MN P 5 51 CR Ni MO

L 3113 .24 .89 .012 .021 .23
L 3120 .25 .CG .013 .014 .23
L 3130 .24 .96 .01I .015 .23

e, _'

TICId IDInt MECH ANIC AL PROFE Rilf 507"," 4 Test T*;j;'' r.p t r,.,.. ,,,1.. 3, .e g , .c n Testg ,,, n o, r,, , , ,
.s.'* l H . LOC. ps 2 in. A,e. Eed. Test Tes: $|20 LCi #

4 L 3117 Trans. 79,900 44,700 25.0 45.8 OK .505 17
2 L 3120 Trans. 05,600 40,700 23.8 44.0 OK .505 20
4 L 3130 Trans. 77,900 40,200 27.9 50.0 OK .505 30

.

Torri-Sor # lleat# Test Lot #
t26614Z L Ji20 10 -

20G16% L 3120 20
26619'.f L 3130 30 UddN ..r.-..,.
20619Y L 3130 30 'A

2G620X L 3130 30 "[# g ,/ (*ft
26020Z L 3130 30

,.

.Ad,y !g
-

.

2662tT L 3817 17 5*

T, VI. . '/e
?'O266710 L 3117 17 .I.

\,'2".r.::21
.

20621Y L 3fl7 17 .
- "'

26t24Z L 3It? 17

n,4 :..: .. T...r,ch_1ch4th,of n i nn byarne.tntien11y_.iciea nt t O''n gLfar $3 e c- e nd_fcel_ncerpt:%
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MILL TEST CERTIFICATE-

ITT cilisati.t courouties ouR g9= -
soto To IIT Gdnnell Corporation WELDING PRODUCTS OlVISION ORDC3 NO

*/ em e"* 7411 e. ?L C. PRINCCTON. KY. Ko nNd ll e TANCH IASb 2.

ORDER NO.
CHIP TO Me for D'Ae FWer OATE IIOVerher 15 197b

'

CUSTOM E R'S *

CROER NO

P H T S IC At. PROPERTIES Mt47 .

CHEMICAL ANALYSIS
e :TTi c. u aTrai At. CCDC SPECIFIC AT:CN -

DESCE.iPTION OF FITTING .... T.Et o ,. m a ca FirTINc P ATERI ALs t..o.. C MN P S 51i ti .e ,o NT .-, u ti .>
oc.T no.. . S , P .. s

As?E SA-23h WC A-106C
+

31 625 x 1.375 Min. wall F hA000 82h00 25.0 .25 99 .C'1 .011 .22 CT-01- 17-1 ARA?

NM *dog 93 377
.

-

.

-Si''.o- _F LOOOO 79900 27 'l m26_LO' 010_ ali_. 25 APM" "
.

nitin- F h5900 85100 27.9 .25 1.01 .009 .021 .23 ARET" "

W~)
/ 1 p / C.*pu .

.

*Stantitrd rourd test spec imen ased for tensile prc perticy.

with Ad".EThe ntove fittings <ere rtanuf;;ctured and test ed it. strict cor:Tlianc :

Sect ion _IH , 1974 Edition Class 2 throurh t,he 1 974 hr=er Addend -
.a

. . . .

N II Xf th* fggg, , ,,, ,'

' * .wa ,

- IN cus ea e n f'' .* ffe . 3423'.Th. ' **** p. educe d f4
- ,. . -,- ....,s....

p, g. ,,,f ,, t . rj , :me sa e * $ ^. t iv f 'eP" d W "'

caet as e - -" '4ty .*e**se- r of QJ3''*y 5 stem s Cert.f :e?*
_ am

HEAT T R E ATvf NT t tGEND . A T N O R4e4LeyE D D =" NORf4 All2ED AND TCMPEAED C T P.04 414L t1E D C U E N C H f' D. f. 1 [ M f'F n r ? D: STRIA 9 mr; tT\ t 3
*

E * HE AT TREATED PER SPECIFIC ATION ON ORC'LR F : HOT FOR"ED DET.EEN 1150 AND 1800 F AT CCOLED l*4 STILT. AIR
SU'DCCGIDED AND SWORb TO BEFORE ME HrREHY CEf4TtFY THIS TO DE A TitOE AND CORRECT REPORT ACCORDING

Tw Ite.CORO*i IN THE PO'.St Sr.8094 OF THIS CORPOR AllOP4.
TH13 O AY OF 99

,
'

%

. ..nw -.m. as
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COf D TO III 071*?"11 00'P07NIOU W El. DING f'! 0'' "I ' * * U M". C 'i
PR!NCCOf 4. KY. 'fcyngrsvilla ,; 3 g y c q , ., .. 3

.

r. c. . n. .. , . .; 1 '_ n. . .t . c, . cr acn so. - e.
-

. . . ._._ . -- -

SHIP TO 3~~9 f0P IA'NC EO''IOY cATy over|Ger 18, 1975 -

- cusTourn s
ORCCR NO- -

. .

. _ .

I p.ggy,
f* H V *.lC A L Pl.t)PCrt T it;*E 'CllEMICAL ANALYSIS I ccat S F . C. . , ,. t _.- a...

e e t v ir.c = A r r.e s a.

..... v.rt u . . . . . iso . t
ca F:ms s:A7DESCRIPTION Or rtTTING

i - *C MrJ P $ $! , . ,, c,
lv a i .', ,c o,i ..v s i, t .s.v.e |

. -
= . , s. s. _

m- 1. _ r_
. .. .,

-2,, ..3CAe.. e. -.: ..

31.62; x 1.3*75 Fin. wall F th9CO 82!.00 "25.0 .25 06.011 .011 .22 CT n*- 6 1 An t_o
_

;-.

SE CO Ell - !

!
u- ~

-

s.
/

. . . ., ..

-> __
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.s..r

." #' -|-

r

L td._
~
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jf, f g h % 'T *). I
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.The Colonial Machine Company,. Inc.
J.'. O. I b , 290 - l'Irasantsille, l'a.16'l41 1%nc U110 .N!9Jull

I 7 14ay 31, 1977
FrT Grinnell Industrial Piping Inc.
P. O. Box 566 CERTIFIED
Kornorsville, NC 27284 CT

I M l l. L TEST REPORT
g [SWF4j

t. a
~

VOUR 0ftDE R NO OUR ORDER NO. DATC SHIPPED

KER 6156-P _

10038 6/1/77
iT[M e TYPE MATE RI AL-it'E C. * SHiPPr 0 ' HE AT NO. CMO CC

|
1A SM C S A1__0 5_,,,NO R?__!ALI Z E D _ _ _

.

-

] 3/4" S/W Spec. Weld Bosses per SK CT-WB-1 I 40 ' N94153 AUT.
Pt. No. Y*IJ51 F CT 300'2 1~ ~1IicTv .~T)~~1071477 6E~Z~~

| |
1

2 1" Ditto Pt. No. Y*A*SE* CT-3002-2 !
_ 2.0 - EB7257 APA

3 2" Ditto Pt. No. Y*A*SE* CT-3002-3 , 13 |3.0_Q_020__ Ts7J_

f
iTru | c uN e i s si cR N : no cu ce ti , co oTscN rirvturs, ,

I i ! | | t I

|1 .32 .80 .006I.021_.22 !
'

| .011).027 .24 i |
j.a.w- < 3'-

, !
>

2 .261 .78 :
-

.

(''; ,I t i | | F'

3 .32 .74 .0171.026 .19 I I I /MV 4 . . t-
.

N &. , ~!/
t -

.

| | %.\ ' _ . T. M s j''rw~, x.
. . - -

| $gf,$' f| 2% YlELD i% ELoNG % R.A. HARONESS REMARKS: 1. 3. 3. t 1 4. ETC.ITEM TEN 1tLE

:
i

1 76700 36800 l 34.0 58.2 Mill Source U.S. Stool-

l i i

2 75000 1 47000 __' 32.0 l 61.3 Mill Source - " "

" "
3 75360 42770 31.0 52.4 Mill Source

|
| t I

|INSPECTION WAIVED PER FR. Tai WILSON ON 5/31/77. .

| |

We hereby certify that the information contained horcon has benn tahon from the original
mill test report from the producinq inill, which is now on file in our office We also cruify
that the mt.lcrial and the items as listed above mcot the specification and all requirt. ionis
as covered by the specification and your purchase order.

".'/ Y'd ,k..,,qc,rfhb b i

|//.
Ily 7

.



- , ~. .i .

'

c The Colonial Muelane Com|mny,. Inc.
P. O. P.i.s 290 - - l' Ira antdlic. P.t. 16.111 Pl"Hu' Clli NI970Tl

r 1 SEPT. 20, 1977
ITT CRil# JELL IfOUSTRIAL PIPlf4G, If 4C.
P. O. BOX 566 CERTIFIED
KLRtJERSVILLE, NC 27284

[n. D 1_
M I L t. T E S T REPORT

e44

L J

YOUR ORDgm NO OUR ORDER No. DATE SHIPPED

KER 8630-B 10457 9/20/77
' SHIPPC D HE AT NO. CMC C

ITE TYPE
,

MAT L R 6 4.tpr c.

| ASME SECTION 111 CLASS 2 (1974 /cC:fof THRU WINRR 19?I) ji

s /Mc r.Mog_ _

| 788t9 ' ABF
i t

1 (89590) 1.13" AC_ CESS HOLE _P_L. .UG_S _P_ER_-._C_T_ A__H_.1,. H. :__2.18 8"_ 12 i F

.gg --

2 (b9591) i 1.13" DITTO H: 1.705" PART CT-4012-2 25 ' 78849 ABF
i l :

3 (89592) j 1.13" DlTTO H = 2.609" PART CT '#012-3 16 | 788! 9 ACF6
,

|788491.13" ACCESS HOLE PLU35 pen CT-/Ji-2, H = 1.705", 1 30 ABF4 (895939
|' P/fLT CT-4012-4G;,nPJ.RD2_- II I

lit . J C i M9 P '$ St CR i HI i A80 CU CB fl CO OTHtk (Lt v t NT)

rbu426 I .71 |.013 !.025.23 ~i ! | |

| | | li i T D.'
|

| | | I e. .qca
| |

i-

,

vd.,e
~

!

Df.IE'7~EtU-

t

ITEM TCHilLE f 3% YltLD % ELONO S R .A. HARONCS$ | " REMAREI I* I I 8. I' I IIC*AB i

1
75000 | 48500 . 32.0 58.6 MILL SOURCE - COPPEP. WELDTHPy 4

I

,._

1 I |
,

| --

We hereby corlity that the information co.,tained hereon has been taken from the orialnal
mill test report from the pcoducing mill, which is now on file in our office. We also certify
that the material anol the items as listed above meet the specification and all requirements

FC as covered by lln *::ccification and your purchase order.

s| . ' '
Ily !

_
hp. u (*, (.... . (s - -

*

, r
-

. ,y.- ,

.



.. ~ . . , .

81 Bonney Forge Division ^ " " ^ ~ ' '

i t es.u.no.ie . m.c
Energy Products Group-( twx. ni.m,,

CULf tWCSTEfW mar 4WFiCTURirJG COMPAf# m rxsanal

6LLENToWrd. FENr40YLW4A 18105,
.

r'IJ5TOMER: ITT GRItitlELL CORP. Dato Ma[~2, 1978'

.

CUSTOMER'S Order No.: KER 9442-D Bonney Order No. 61651
SIIIPPED TO: ITT GRIN!!ULL CORP. b .

Mark
PO BOX 566 i$ g.gq ^
11IGintAY 421 ( j KER 9442-B

KERt1ERSVILLE NC 27284
-

gg,/
,_ .,. _ . - . - - . . . _ _ .

r :en Cuse. tty Bent:ey e Grece er St. c'fm'an .'!c.e

i|o, l'o. It.t No. Chemical Ansiys.s, rhymni htt. art.es. I.cmstks:
_ . - . - _ _ .. _ - -

SA105N

4 P232 34 (1.375MW) x6 (.432) Sweepolet
C.27 Mn.95 P.012 S.014 Si.26
T/S 85,700 Y/S 54,700 El 32 Ra 59

ITIG . IPI
QUALITY CO:HROL

J/. APPROvi.02,f.

T. C. WILGO.'4

DATCfM.9. 9.lE
SHLET./ 0F../..

'hi n j j to cortify, tilat

Tl o fittings supplied aro in complete accordance with the ASME Doller and
Pr oEsure Vessel Codo, Section III, Class 2, 1974 Edition including
Wi nter 19 74 Addcada; SA105N And the Purchase Order.

T h fittings supplied woro Normali::cd by heating to within 1625'F. and
1( 75'F. for 3/4 hr. por inch of thicknoca (1 IIR. MIN.) followed by cooling
ir still air.

,f *$ ',. s. n"' .\j,' .' . ' . .;
j,r, - 3

i/ (. .
co s

. . - ,,
' ' , J6. I,

8

'. .%.
5 s. e.

' . . , ,''
..

. , ,

,m_ _ _ _- .- - - - m._____.___.,,.___.,a____,,._,_,,,,. _ _ _ m,,_ u

Wa cer-f f ttut 'ho us:4 ca. trus incat is a true egy Isas:1.'re.m our recorcs et c.is:enal bro.a.N us ',y :: . a:c:.cri md. c. e s cc:n.- <:t

aditicrial aucre::r7 c.was. Dea M'o DWim
E m ,vy t.n . m cre. ,

( [/ ' b . E. a ,

c', ' /*'' ' ., , .. . y m,3,t.{ . sy.1 ./,

by J. . . - .$
'

OUALT.7 A: UR.urcE M.UmC 7.

_ _ _ _ _ - _ _ _ -
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*
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'

UNIOR CAi!IsIDd20aPORAT10N .

'

k. l.ff,i'f|.'
-

.

* .
..

'

LINOE DIVISION-

.

*
WCt.DiPdo P.*Al t 8ti AL5 -

e.o.cox no.m'unovv!. oeno 44004 Feb. 10, 1978
,

-.s .- ,

"^
- .-

~

CUSTO:D'R: ITI Grinnell YOUR ORDER 1:0 '11-258 ITR %19
''

.

7. Gree ~nsboro Re?,.' Airport* s

Creenshoro,1 ti.c. - 27400 x
LINDE S.O. !!0. _ 711250.t1-

,

.
~

1/8" Dia.-
.

,

i
- -- S/L Rod.-

-

#
_ j < g- -

,"L - <. -
.

MATERIAL: Linde 65 .

"

,

- !

: i
.-

This is to certify that this material will conform to A1.'S AS.18-69
ASIE SFA5.18 .. kit has the follcuinpchemical'' nalysis meeting the'. a
icquirements of Classification E7C S--T : .

.

,

4m ..

11 RAT ta"mr.n 06522d d@0 (-

9
,.05'Carbon .- ..

. , , _ , ,
*

1.11!!angancsc - '

-

LTTG -.009 L
'Phosphorous

' QWMTy c0 TR0t.
-

4.022' ;Sulphur -

1

50 4APPROVEDQ-'\ Silicon
'

-
.

.071+ '' T c. Wit SONi Aluminumi-.

\ Titanium
-

.06 pATE_n_. 2 2_192!!

.053"

-
-

M -

i Zirconium
. . SHEET _l 0T.Q-f

.
,

"
'

]
:

' ' w-.

,

-
. - ,

,

'0 . .. ,

-
.

- - -; . .
, ,

- ..
'

.. . .
. .

~ -
.

- -.
,

IIdIc Anni rsis .
W t #Ia.,. zg"*

.
-

' Quality Assurance - Ucidinr. ::aterials. , _ ..,
,

'

IUT/kir _ . _ '
l'1 ant - Union Carbide CorporationN- :
Linde Division

.

A - e

e ~

km

*. . ,

*

-
-

,

. m
'

4

*
4

%
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'

'

as_.1 Grinnell..

Imlmtsial l'iping Inc.
,

.

SUI 3 JECT: Welding Filler ?.laterials
WIRE: Linde 65, IIcat No. 0G5220

This is to certify that the subject material was welded
into test plates as shown in SFA 5.1 using WpS 5-2, that the
test results shown in Taussir, Associates, Inc. Report 24131 were
produced from those test plates and that the radiographs of the
test plates were acceptable.

.

The subject material.is acceptable for use on ASME Section
.

III fabrication in the as-welded condition or post-weld heat- |

treated condition (total time not to exceed 20 hours). This i
imay also be uced on impact-tested material viith a minimum service

temperature of +30 degrees F.

This also certifies that the subject material is in compliance |
with a31 applicable addenda of AS'IE Section III, C1. 1 through
the 1977 Edition.

'

7__ .

,"
tR9%^]-207 K -

'=
.

.

_
.

. $. T C.-? ? Ej?At98
'

*

.

| J. F. Elder Wa Je s
*

.
.

Jaterials Engineer
*

. -
.

, ,

; '

.
.

SSM
~ -

9--

'

ITTG - IPl
QUALITY CONTROL-

.y APP'?OVED;i.

,

T. C. WILSON

DATEfd 3- -
.

, SHEET _ _k.0F 9.
-

--, L_ - -*

*
.

e

um

.

.

n
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.. . - - - . .
,.

: 1,2TGrinnell
liiilmtrial l'iping law.

*
.

MATERIAL TEST REPORT "24131.

R & D TEST #460 - ,

[pl@P,071
Linde 65, IIcat No. 0G5220

.

The following tests were performed in accordance with SFA I
5.18, E70s-2:

.

1. All-Weld !.!ata) Tension Test:

As-Welded: IIcat Treat ed*

I ' Tensile Strength: 81,850 psi Tensile Strength: 78,750 psi
Yield Point: 68,700 Yield Point: 70,825

! Elongation (%) in 2": 30 Elongation (%) in 2": 31

2. Charpy V-Notch Impact Tests:

'

As-Wo]ded: *

.-

Temp. Ft.lbs. Lat. Exp. (mils _) 9 Shear ' 1TTG - TROL) .

'QUAllU i

pFFROVWY-20.*F 49 39 40g

-20 17 19 20 gLSON
1 -20 44 35 40 T* a WTS.

DATEN3 0F_Q-{ -20 ;
~~~~~63 46 50,

-20 76*'

j
_ 56 CO

spEET ,,,,,,,J
.

- _.

.

IIeat-Treated *

Temp. Ft.Ibs.$ Lat. Exp.(mils) %Sliear gg
*

+30*Fj 103 66 70 i

+30 70 59 60
+30 i 70 51 50

3. Chemical Analysis: (Additional elements required by ASME~
!

; Section III, C1. 1 for information only),

i
*

.Ni : < 0. 05 V : < 0. 01
Cr : < 0. 05 Cu: 0.10
Mo : < 0.03 *

I
.

. #,

. 4

-

4

_Q._, - 9



.
_ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _____ __ _ ____ __________ ,_____ __ __

'
'

*

. ..

' *
;

, . . . . . . . . . . - - . . . . - . . - . -
,

.

. .

~

r .- .. - - ,

4. Radiography: Acceptabic 6
^ h,$,, Y ' ,('):.t0 l

n. .- :-,

* Heat-treated for 16 hours at 1150 degrees F, cooling to
.

600 degrees F shall be 300 degrees F/hr. (+ 100 degrees
_

F/hr.).

This certification affirms that the contents of this report
are correct and accirate and that all test results and operations
performed by ITT Grinnell IPI and our subcontractor are in
compliance with the requirements of SFA 5.18 and the applicable
material requirements of NB-2400 of Section III, C1. 1 of the
ASME Uciler and pressure Vessel Code, as designated by ITT Grinnell'
IPI. This report, in conjunction with the Linde Certificate of i

Analysis, is in compliance with all applicabic addenda of ASME
'

Section III, C1. 1 through the 1977 edition.

d. [[h 3 I29 78,

J. F. Elder Date
Materials Engineer

. .

'

e$
'

-

.

-

itTG OgOL 'C

on;
1 '- 2 yt*''# 3 ,nb .

or!L4
saEET L '/~~..

-

,

~ .
. .

~

.

.

Eh

b r''' - '
-

-

, . . . . . .
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Report No. 24131 March 28, 1978-

ITT Grinnell Industrial Piping, Inc.
P.0, Box 566 - Ilwy 421
Kernersville, North Carolina 27284

Attn: Mr. ~ .F. Elder
'

.

.

a --m = . -: 7.'m'=rsmrst

, ' " 0 *l
- *

/.

} %_ .-:va - a --

SS.

~

< h.
qub 09EDY

*fS *)\
-

-

.

'
ph cy,
s#' ~

_S _U B J E C T-----

Mechanical and Chemical Testing of the Weld
Metal of Two (2) Plates Marked Test No. 460.
Per Requisition No. 34622.

*
,

.

. .

.

-.

PRODUCT TESTING D i AILURE INVESTIGATION O MATERIAL EVALUATION O OUALITY ASSURANCE

n
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,
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o*

' * DACKC1100!;D:

Two (2) welded plate assemblics were submitted to our
laboratory for chemical analysis, charpy . impact and
tension te sti n(' of the wcld metal. The assemblics had
been ider.tifico .s plate no. 460, 1/8" Linde 65, Heat
no. 065220. Or. : plate was to be tested as-wclded and
the other tested after a stress relieving heat treatment.

mp -

_

TEST RESULTS: (. .f , { g J !
'

*^ ~"--*-Chemical Analysis:

The weld metal of plato no. 460 was drilled in a manner
which prevented removal of material from the base metal.
These drillings were cleaned and subjected to a quantitative
chemical analysis with the following results:.

--

" / '' . . -ge\ #

g.psG jttCL gNickel <.05L
,

Chronium < 05 Ug rty p g

W?F.0 g6' vigo",,3
4Molybdenum <.03 Q ,

Vanadium <.0]
Copper .10 ' t .. ef P

gtf..D. 79
'

SBfg 'h 0
'p

/
/Heat Treatment: ^

- 4

gg\I#The plate no. 460 was cut to permit it to fit into heat-

O0treating furnace. The pieces were heated to 1150 F and * gS' held for 16 hours at temperature. Cooling was done at a
rate of less than 3000F/Hr. to below 6000F.

.

*

Tension Testing:,

.

Two, round, all weld metal tension test specimens were-

machined from plate no. 460, as-welded and heat treated..

Both specimens were subjected to standard tension testing-

giving the results as follows:

Heat Treated As.-Received.

N No. 460 No. 460

Tensile Strength, psi. 78,750 81,850
Yield Strength, psi.(.27,0ffset) 70,825 68,700
% Elongation in 2 inches 31 30
% Reduction of Arca 68 70

.

G

.

.

L..
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* .. . ..* .'
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# *. .
,

s ,

** r .

Impact Testing:
,

, ,

A total of eight, full size (10mm x 3 0:t.m) , Charpy V-notch
impact test specimens were machined from the two submitted
plate asscmblies. Five of the specimens were from the
as-welded plate and three wert: from the heat treated plate.
All were notch in the weld metal and removed and oriented
per NB 2322 of the ASME Boiler & Pressure Vessel Code.

No. 4 60 -- As-Received :

Test Absorbed Energy Mils Lateral' Percent
Temperature (ft-Jlas) Expannion Shear

- 200F 49 39 40
200r 17 19 20-

- 200F 44 35 40
- 200F 63 46 50
- 200F 76 56 60

No. 460 - Heat Treated: .,,

+ 300F 103 66 70
+ 30oF 70 59 60
+ 300F- 70 51 50

.

.

'
,

N - R .-e --- Respectfully submitted,

ANW1-2.03 i'
i

'
1 ! .

' ClGd I4wstw'
.

Mark A. Hineman

/# Staff Engineer
O TAUSSIG ASSOCIATES, INC.

'

unna /

4 p..

e ;p* 6s ,Y1. s 4 %. g51

,g i .-\-

,

phn ' of,S-k
~

'

gep - '
..

,

*

i .

*
.
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d EU h- ,

b.@y[f-=L" ~ .k._6955N.HAMLiri AVE CHICAGO lLL.60645 (AC 312)076 2100
.Q

: N

PRODUCT TESTING C FAILURE INVESTIGATIOrJ G MATERIAL EVALUATIOri D OUAllTY ASSURANCE

TO: ITT Grinnell Industrial Piping Report No.- 24131-la
P. O . Box 566 - lluy 421 Date: 5-26-78
Kernersville, N. C. 27284 Your Order No.:

Attention: Mr. John Elder
SUECECT: Charpy Impact Testing at the Weld Metal of Test Plate

f460A; 1/8" Linde 65, Heat (1065220 - A s -k'e l d e d .

TEST RESULTS: F
Impact Testing: - ah |

w.~ :

'MSpecimen Size: 10mm x 10cm -

Notch Type: V .g
Test Temperature: + 30 F gV

Specimen Absorbed Energy Mils Lateral Percent
Number (ft-lbs) Expansion _S t. c a r

G1 105 67 60
G2 137 70 70

'
G3 101 66 60

All specimens were removed and oriented in accordance with
NB-2332.

RTG - IPI I
QUALITY CONTROL {'

41 APPROVED @ l

T. C. WILSON
DATE[O1$_Og,8',

SHEET S_ _OF9,_

6 USSIG ASSOdlATES, INC.
b.Q'f} B y__ _ ... 0.'.1.i /-!_. / j W s. G L-)7 s,i // f

'
/

Coruyn N. Berger Mark A. Ilin ema n
General Manarser c+-' "*
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I.b.1.2. Gn.nnell

'
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Inilm, trial l'iping Inc. '

'

i, /

[mm_^__.7.=- Lb --

.
-

,

SUBJECT: Welding Filler Materials
WIRE: Linde 65, lleat No. 065220

.

This is to certify that the subject material was welded into
.

a test plate in.accordance with NB-2340 using WP5 5-2. These test
results are shov;n in Taussig Associates, Inc. Report No. 24131-la
and supple. ment the results shonn in Taussig Associates, Inc.
Report No. 24131.

.

Charpy Inpacts

Temp. ft.-lbs. Lat. exo. (mils) % Shear
..

+30'F' 105 67 60
+30 F - 137 70 70 -

+30 F 101 66 60

t, -.

!

'

.
-

. . .
.

4 .
,

!-

. . .
. *-

.
,

.

/-k r c
*

\\ J.-F. Elder
.

'Jaterials Engineer< '

i.
.

'

X -

. .

k TROL
~ '

C
QUAttTT

- .,

.j 4APPRON'EU k
'

l C. WILb

DATEM'
g 19111i -

, .

~~

(sat @ ,
'

-

-
.

- -

Date: 6/1/78 Page 1 of 1
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.

.

', ' * } . . . ....,,, j? , . i . /, - Ull:0:1 C ADDi[,F. CORPO~; ATIGi!
, ,

['''.*. U '' ~ p .)
'

. LINDE DIVISION
-

wet.ome e. n ir nint s 1/16/78.

* P.O. fl0X 73 0. A',tfi ssisVL A. OltlO 4 407,1*
.

.

CUSTOMER: ITr callnELL YOUR ORDER i:0. : ll-137-IIR 9113-

OLD llIGIT.LW 421
12n!ERSVILLS l'c 27284 LIliDE S.O. i:0.:

amma.m-w. . :-

w _"__> h );hW YY '

I'JtTERIAL: Linde 65

This is to certify that this material '.till conform to A'i/S A5.18-69
- ASI.B SFA5. 18 . It has the follo. ting chc.uicc1 analysis meeting the
requirements of classification E70S-2 :

.

.- ,f:g, .

.f w:::
HEAT I? UMBER 065214 @ ' J:a ;

V'-

$ i
Carbon .04 S' "-

#. D " " .

' *h' t
Nanganese 1.17 "- ''

-

Phosphorous .008
*

'
~.t;. .. ;- ,

Sulphur .015 A .-
Silicon 54 e'?31S*/

-
-

-

Aluminum .12 '

-

Titanium .07-

Zirconium .041-

! Ladle Analysis:

- 4

.

VGu |, b 9.k?? - k,||
Quality Assurance ' .iciait.s . a crials P.lant.

, Union Car'oide Corporation - Linde Division

ITTG - IPI !
QUALITY CONTi;OL j

jfAPPROVED2i'- 1

T. C. WILSON

I OATEIES2_
'

'
,.

' "

SitEET ./ _OF_d s -
.

,
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SU:; ? i,CI' . 'le i d i n:; J'.i 13 er Lia i er.i a i s.

Wil:1:: Linde GL, IIcat No. 005234
. ,

This in to ecrtify that t he nuhject nr.aterial was welded
'| into test p. laten as shown in SFA 5.3 un-inr WPS 5 2, that tl e

-

test renu]is sho.'en in Taus;in Annociates, Inc. i;e!> ort 23200
were prodoned f ro'a t i:oru- to:L pin ('s and that the radior.raphs,

i of the test. pinten were acceptable.
I

|- . The .subjoe L Inatorial is accept.nble lor use on AC'.;E
Section III f abr.i e:' t i on i n t he a.e-w:.' 3 deri condition or

.| ._ p o s t.- w e ] d h e a t treated conditJon (total 1ime not t o e.':ceed i
j 20 hour.-) . Th.is u.aj n]so be used on 5:rme t - t.est ed ma t eri n ] !

with a niinimu:n service temperat.ure of -130 degrees l'.

Thi s also cert i fi es tiutt the subject material is in
compli ance with a 3 3 ppplicable addendn of AS'fE Section III,

| .C]. I through t].e 1977. Edition. '
i

!
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; iTTG - IP,' t
', QUAL.tT) CONTI}OL !.

.pmuno .- i.

'
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The follo ting tents ucre perfoin:ed in r.ccordance with SFA
5.18, E70s-2:*

1. - All-Weld ibtal Tension Test:

As-Welded: !! eat-Treattd*

Tensile Strength: 79,200 psi Tensile Strength: 76,600

Yield Point: 74,700 Yield Point: 66,400

Elongation (::;) in 2": 28 Elongation (%) i 2": 30

2. Charov "..:.*otch her::ct Te:ts:

As-!!elded:

Temp. ft.lbs. Lat. F:in. (nils) iShear
'

-20 143 91 90
-20. 123 79 80

. -20 100 69 70
-20 111 75 80
-20 111 80

.
80-

.

licat-Treated *

Temp. ft.lbs. Lat. Exp. (oils) FShear

+30 80 63 60
+30 97 73 70
430 107 73 70

3. Chemical An21 s_is_: (additio:a1 cle:r.cnts re:! aired by AS':E Section III,1
C1.1 for infonaatien only)

lii: < 0.05 V : < 0. 01 --

h.Cr: < 0.05 Cu : 0.12 ITTG - IPI
'

Mo: < 0.03 QuiLIT) cottrRot p
d' APPROVLuE 16

4. !bdi:q:3.pla Ten: 'A: cptable Ij:
*

.T. C. WILSON '--

DATE[5H._<3_1_l9$ !.'-
:*

. . . - _ - - - _ . . .-____ ._. .
_

. . . - -- . _ . _ _ . _ _ - .
S!4.ET_d,.Qf.[ .,k#

-
.
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*llec t- f t . ted for 16 i ours t.'. 1150 th'ircer, f. cooling to 600 dcarces
F shali l'e 3DU de::rt r.s F/hr. (+ 100 dagrees F/hr. )

This certifici;t-ion affits.:s that the contents of this report
are correct and accurate and that all test results enti operations
perfu.ncd by ITT Crini cIl IP) and our subcontractor are in cc:apliance
with tlie reciairei:z iris of ST A L.13 and the ..pr,licable laaterial-

' rertrirements o' ::3-2/00 of S&t ion III, C1.1 of the ASME Poiler
and Pressure '.'essel Code, as designated tg Ill Crinnell IPl. This
repert, in conjur.:: tion with the Lir:de Certific;;te of t.nalyeis, is
in ce:rplicr.:e with all applic:ble addenda of ASME Section III,
Cl. l_through the 1977 edition.

..

ms m __ --

- _ .- 3

($f M' " b b l{f
&n - =.2 *
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., s .,

.

. ,., .

-y J. F. Elcer Date,

..

.
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t
*

.
.

.

5

.
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ITTG . IPI h
QUALITY CONTROL I

&APPROVEO:t ),
i

T. C. W;tson |'

DATC FEB. 21 rn8 I ;
; --- --- __{

L. JHaT_f or_f,,J.,
, . , ,

,.t 11 -
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CERTIFICATE OF ANhlY$15'''y
a

.

Cili, -i l t o t: C ORPOP. ATI0ll
..,u, % . coutis oim m~ CERTIFIED MATERIALS TEST REPORT ,/.A <.''' , /'

, .

,

- .. .

' ' '*

Customer Order No.yjy/, .h 711093-2
Order No.,

I .

National Welders Supply sh;pped

P.O. Box N-93
3011 N. Liberty Street This materiot conforms to specification
Winston Salem, N.C. 27105 ITT Spec. ES 3073-I t

SFA 5.1 Sec.III.

L
. a'

E 7018
* Type'

Tr:de Nome
er Trademark: A t o m A r c ,7_0_ 1 B__0 Test No. 650,

X-Rays Satisfactory
' D12meier size 3/32" Control No. MMM074

19,650 lbs.
Moisture 01800 F. 0.29%

1:1 Number: 02-1-J728P
Hart Number: 411B6841 Concentricity 4%

Type Steel A-285
s

Carbon .0* Test No. Full Split Volts Amps
Mongonese 1.06

Chromium .03 Tensiles S
'

Nickel .02 Impacts 1 6 22 110

Silicon .48
Test As Stress

c;tumbium +
Results: Welded Relieved

Tonsolum 8 hrs. 01150 F.
Molybdenum .01

Yield 73,100 65,400
Tungsten Tensile 80,000 75,900

Elongation 28.0% 30.0%COPPER .02 .

Titanium , Red. of Area 76.0% 77.9%
Phosphorus

.012\ ITTG .IPL
Sulphur .0161 QUAllTY CONTROL

Charpy V-Notch Impacts Tested 9 200F.
Vonodium .03 M' APPROVEDJ,0 Impacts 42-58-63-72-82 68-72-80-92-98

T. C. W SON Lat.Exp. 38-48-52-59-68 58-61-67-78-83
DATEfEp. 2,2 p g3

.

% Shear 20-20-20-20-30 20-30-30-30-30
' -,,

,

SHEET.l. 0F./.1 Fillets: OK Vertical Overhead

ASME QUALITY SYSTEM CERTIFICATE (MATERI.5
9aed ,j,,;7,p,P,Tpg(po,, J 90

State of Penna. 1 MBM N-122{he9nUr75933
Crunty of Tork ) correct and that no significant change has

been made in any of the elements described

Subscribed and sworn to before me
in the qualification opproval..

19 77this 21st doy of November
.

CHEMETRON CORPORATION
witoihG raopucts Otvin10N

DN\
SEAL' __. Ah L x:

, ,

Notory Public
/ /*

1 i

f1 i %' r

-[ 8%
My commission expires: 8/21/78 /sy ,.

/ D. G. Flohr



u, a v;j p . .

K11El$EIRON CORPORATIOll 3/7/78 CERTIFICATE OF M&..s.e
j, w ..c m...c o , o.mc.,

. ..

-- '

r)-j' (v f , (*)4 .v ()i n}, Cvs'omcr Ocdcr No. .- 0312, p, f,
.. .

'

o,,,,, yo,15 0 310 - 1
'

> -
.

,.g- ,.

' a , .r . -r ./ National Welders Supply Co.
Ref. 14-5406 Shipped- - '

3011 N. Liberty Street l. . ~ * * ' * ' ' "' '"" ' "''Winston Salem, N.C. 27105
ITTG - IPl

l ES 10 7 3_3._(S FA _5 1__S.enI I Io qr ..L.

E W8
Trcdc Nome Atom Arc 70 f DATE 3.,,,

'

O W Type

or Trademark:
~

-l-

Test No. 1145
0;nmeter size: 1/8" SHEET _l OF -_"1.X-Rays Satisfactory

.

50# sample returned J
-- ~ Control No. NNN009

tci Number: 02-1-L719R , Moisture 018090F. 0.15%
Hnt Number: 421B5451 Concentricity 41

Type Steel A-285 .

>

Carbon .04
Test No. Full Split Volts Amps

M:ngonese 1.01
chr omiur- .03 Tensiles 6'

.

Nich: .03 Impacts 1 5 22 135
Silicor- .43

Calumbium + Test As Stress" -

Toniolum Results: Welded Relieved
16 hrs.01100-12000F.-

Molybdenum .01 '.
Yield 67,000 65,700

Tungsten
Tensile 77,400 76,900

C PPer .02 Elongation 28.0% 31.0%
Titanium . Red.of Area 67.3% 78.1%*

Phosphorus .010
0

Sulphur .015 Charpy V-Notch Impacts Tested 0-20 F.
Impacts 96-106-107-107-121 E8-92-94-109-110~

Vonodium .02 -

Lat.2xp. 72-71-71-75-77 72-71-78-79-81
% Shear 40-50-50-50-50 20-30-20-40-40

'

Fillets: OK Vertical Overhead-

ASME QUALITY SYS' TEM CERTIFICATE (MATERIALS)NUMBER N-1224 EXPIRES ON SEPTEMBER 8, 1978.-

.

Sf::f2 of Penna. )
- * The unders*gned certines that this report 3555

Crunty of 1 ork ) correct and that no signi6 cont change has
been rnode in any of the elements described

~

Subscribed and sworn to before me in the quotincotion opprovol.
*

this 7th day of March 1978
%

CHEMETRON CORPORATION
wt LoinG rkoDUC15 DavislON

(

SEAL h b Dh3
Notory Publ.A ..

* gyMy C2mmission empirest gf3.}/7g ,

.33Cb.



up e .
CilJll.Einall CORPO!:'TIO!! CERTIFICATE OF Ar . .. _ . . ,

/ ws9.i c . nu:vcis civi .- .

CERTIFJED MATERIALS TEST REPORT-

: ,

~' ~

Customer Order No. .__4 37 4 {l4-4631]6 ,fJt& b%i ''~
Order No.

t<

-
-

- 1530]6-1
'r-

National Welders Supply Co.
Sh.epped

P.O. Box N-93 *-

T '' This material conforms to Speci6cotion
ES 1073-3 6 ES 1084-4,3011 N. Liberty Street ITTG gpi

IASME SFA 5.1 Sec.III NA3)
.

~ t.u T Y C Ot y n ot.L -

2[b5jppjp ; .02/-Winston Salem, N.C.

Tr:de Nome A' o / Type E 7018
Atom Arc 7018cr Trademark: DATE_ _Y -l- ~-

*

Test No. 1149
Diameter Size: 5/32" SHEET ./ OF..l_.{Tontrol No.X-Rays Satisfactory20,000 lbs.

_ NNN050
hi Number: 03-3-BS21K MoistG M '8M OF. 0.11%

HntNumber: 482B5101 Concentricity 3'. .

Type Steel A-285
,

Carbon .03
Mongonese .92 Test No. 'Ful'1 Split Volts Amps

Chromium .03 Tensiles 6
Nicke! .03 Impacts 1 7 24 170
silicon .28

C:Iumbium + Test As Stress
,

Tantotum Results: Welded . Re1icved.

Molybdenum . 01 - 16 hrs.01100-1200 F.
Yield 68,000 62,000Tungsten
Tensile 77,500 72,700

Copper 02 Elongation 28.0% 32.0%
" " " .** ~.

~

Red.of Area 71.2% 78.1%
Phosphorus .009

sulphu, .016 Charpy V-Notch Impacts Tested 0 -20 F.
'

Vanodium .01 Impacts 128-138-150-185-214 120-172-1S0-204-2@
Lat.Exp. 85-86-84-82-91 81-80-86-91-85
% Shear 60-60-70-80-80 50-80-80-90-90

Fillets: OK Vertical- Overhead*

ASME QUALITY SYSTEM CERTIFICATE (MATERIALS)
NUMBER N-1224 EXPIRES ON SEPTEMBER S,.1978.'

.

-

St:ta of Penna. }
SS The undersigned certi6es that this repert isYork

3C:unty of correct and shot no signi0 cont change los
been mode in cny of the elements descr: red

Subscrit id and sworn to before me in the quali6cotion opproval.
1978this 6T!! d Y of April

- - CHEMETRON CORPORATION
we toinc PfiODuCTS Dtvl510N

, (
$EAL D W - hDdhg g.

......,;. .

/dMy commission. expires: 8/21/78 aY ,f,

l- D. G. pinhv'



'q,f7 N;f
gj

QUALITY !.{ :.ig/n W.j, j,

TESTl&ne
t'+'Oyy/ l .W'M, I'N*.A'gY-. = Ji{'a - e.

-

'I''|ItnakrS. Ytrkr'hw n. - I-{ ?/?!.'') DATE:
.

. . . - - - - -

'""
SOLD TO.01:1 liigh iny 421 SillPPED TO: DATE StilPPED: II/3'/70

l'crnersville, llc 272Ch

_ [ IfD.: ,q-_ _,_ [,,h(?f
'

P.O.Ilo:- f.

/SPECIFICATION: -

ITEtt | Pout:DS SIZE "I ME LOTlio. H EAI .!O

1. 1/8 1:1. p 'n p n 31.(, )
w -

2.
. _.-- _ .

3.
1 _ __

4. n .
* (m.w w a ..m aa:ww,..-arm

I $ ? ''.' 'f V '' '/i-- 0 ?M '! ! I5.
N-A &_'w.+: Az.L LJ

6 .

.
CHEF.il0AL AN.'. LYSIS OF Y.' IRE ene.wm.:x;:41frix..

ITEM C f.5 P I S Se Cr idi t/o #M Cu
l~

1. .13 1.71 .019 |.013 .05 .029 040 .53 .00 061
1

2.
{

i

dk4.
'

.,

5. t I i
ITIG I?l

QUA|LITY CONTit0L .6.
.-2|.AFPROVEDQ
' '

ADDITIONAL TEST IGSULTS T. C. WILSON

DATE__N.1 31978 [E
________i

SHEET._/_.0F_[_]
. _ _ _ _ _ - -a,

State of I certify the chemicd anaiysis and phytical er accha-
cal test cwits repricd above are correct as contain

City of in the rece:ds of P. company.

Subscribed and sworn la before me this day

Cf 19__ .

_|' :

. 'p),, i/ < , A. '. _

skun rot,ii.. -

, ,,,.
,

-

..I',Y cOllitiliS5iO!1 expitc5- ' '

- QUAL 11Y A%5UT.A!4CI. DLVARi?.4 f t
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'

m
y|hulmteial l'iping ine. , , ,

,

-mn.

SUDJECT: Welding Filler Materials

RACo 128 HM:!: Ht. No. 519346WIRE: -

FLUX: Linde 80; Lot 0575, Con. 8290
* ,

.

This is to certify that the subject material was welded
into test plates as shown in SFA 5.1 using WpS 3-1, that the
test results shown in Taussig Associates, Inc. Report 22367-1
were produced from those test plates and that the radiographs

i of the test plat'es were acceptable.

The subject material is acceptable for use on AS:!E Section
III fabrication in the as-welded conditi'on or post-weld heat

.

treated condition (total time not to execed 20 hours). This
~

material shall not be used ,on_ impact-tested,_f abri, ation,.c
,

.

This certification affirms that the contents of this
report are correct and accurate and that all test results and
operations periformed by ITT Grinnell IpI and our Subcontractor
are in compliance with the recuirements of SFA 5.23 for an
F70-EA3-A3 typ<. classification, and the applicable material
requirements of NS-2400 of Section III, C1. 1 of the AS3fE .

Boiler and Pressure Vessel Code, as designated by ITT Grinnell
IPI. This report, in conjunction with the RACo Certificate
of, Analysis, is in compliance with all applicable addenda
of AS11E Section III, C1. 1 through the 1977 edition.

.

*
,

.e
. _ _

--

ITTG - IPl U
'

*

QUALITT CONTROLfj

(xAPPROVEDJJ t
'

' .

-
.

T. C. WILSON ,.

DATE.:":N 1 31916 i3.____7.

SHEET _$_ _OF2_

0

.

n.
.

Y=
uGiGr[~TfriY

co
3. F.*

-
.

6 0

.
.

.

I.
,
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Report No. 22867-1 - December 14, 1977

ITT Grinnell Industrial Piping*

P. O. Box 566 - Hwy 4 21
Kernersville, NC 27284

.y
* *

Attn: Mr. J. F. Elder

*
.

..

.

p-"2 :e. ,, ., _-- -------.s ..y

(. E '[*

, 11
- .

,,
L.M.Wm

.'

!
l

*

,.
,

, ..

. .

.

. ..

.. .

' SUBJECT<
.

Mechanical & Chemical Testing of the Weld-

Metal of Test Plate #428.

.-

ITTG - |PI
QUAL.lTY CON IROL

'

# APPROVE.a7
T.C.WPSON 1,

DATC_UN. I 3 GI6 IJ
_____ ---

SHEET _[. _Of _(_-

1 ......a_ _ _ _ _

. .

Coyrectionn;
-~~ .

3'22 *78 - IIcat 0519346 on page 1.:

l'HODUCT TrSTING Q FAlt.Unt IrnTSTIGATION r3 M AT t:nI Al. EVAt UATION tj OtlAt.lTY ASSUR/J'Cr
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*~

_I!A.C._YGROUND:
-

-

-

9-Tuoe(2) welded plate assemblies were Eubmit.ted to our
. laboratory for chemical analysis, charpy impact and'
tension testing of the weld metal. The assemblies had

,

been identified as pinte number 428, nnco 120HMM, li t . t! 51934 6,
Linde 80, Lot 0575, Con. 8290. One plate was to be tested
as-welded and the other tested after a stress relieving heat
treatment. . .

,

.

.

TEST RESULTS:

Chemical' Analysis:

The veld-metal of plate number 428 was drilled in a manner'*
,

which prevented removal of material from the base ' metal.
,

' These drillings *were cleaned and subjected tio a quantitative2

chemical analysis'with the following results:
*

. ... .

Carbon .05
*

Mangancre. 1.23-

Phosphorus .014-

Sulfur .013
Silicon .40 '' " " ~ ~ " .' ":

g\ v./',/ M. , .7 ,."au9 Ob,i OaI C f
o

Nickel <.05
.. ,

Chromium <.05
. .

, __

g_ _ _ _.

Molybdenum . 53 -
- Copper .15

,

,

Vanadium <.01*

.

~

TIcat Treatme'nt:-

.

Plate number 428 was cut to permit it to fit into a heat
0treating furnace. The. pieces were heated to 1100 F and

held for 16 hours at temperature. Cooling was done at a
rate of 3 ess than 2000F/Hr. to below 8000P.- The' pieces were

' then marked 4 28H. |-
'

-

~ Tension Testing: -

Two, round, all weld metal tension test specimens were
machined from plate number 428, as-welded and h'at treated. -

Botl1 specimens were subjected to standard tension testing ;
,

giving the results as follows:
'

.

-----
,

-

ITTG - IPI*

. QUALITY CON FROL (
'

* *
.

g)jf.qp
YAP;'ROVEU$ j

,
r. c. m. sos !;O

4 DATE''m.i a w,ra 3i
..___.g- ...

,

SHEFT _ . 0F.h,

; ;-- ..-.- a
.

.

- - - . , .,
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..

.. ... .
, ,

'

p ,,I'y Grinnell Industrial Piping, Inc. Page 2-

.

No. 42811 No. 428*

Heat Treated Ac-Welded-

Tencile Strength, Psi. 83,875 83,325
Yield Strength, Psi. 68,725 70,325-

t Elongation in 2" 27 27
% Reduction of Area 61 61

*

.

Impact Testing:

Five-(5), full si::e (10mm x 10mm), Charpy V-Notch impact test
specimens were machined from the heat treated plate assembly.
All were notched in the weld metal.

.

*

.
3

- No. 428H -- 11 eat Treated:

Test Absorbed Energy Mils Lateral Percent
Temperature '- (f t-lbs ) Expansion Shear'

.

OF 45 39 40
00F 40 36 40
00F 42 35 40

' 00F 48 41 40
00F 50 41 50-

.

Respectfully submitted,
*

i

Sfg..su,,wn- -

- . g

erw,acTGj
- Staff Engineer

7.

: Mark A. Ilineman --

1,

'''~ - ,,.
,

,

TAUSSIG ASSOCIATES, INC.
,

-

MAH:1n .- --

g_

CONTROL {1
ITTC - IPI

Quitt..

y g.'isDVEDFr I-

T. C. W)LSON }.

a s setDATE i _ _'- - - '

L _ O- OF_ [_.-
-

. Si1EET
-~ -
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Qut.t11Y i n , .t :teratntH;
.*

. . .
- 'SUPI'LitR QU/Ll1Y i.5;unANCC CERTITIC*.IlCN , pgggg g4. . .

, ' , |
**

.,

'. .;
*

*W* ..
* '- . ,< ,

. ,

$ * . ... ,
. * .,

h"/2- 78,
. .

. ,
,

Name of Supplier __ ITT Crinnell ind. Pin!n?. inc. .Cate
,

.

-
. - .:.

A'ddress of Supplier Pir.nt Pernersvil1<.'fC Mill Power Order flo. C-12517
-

' Duke item or Req. No. 1206,00-1,0* .*

.
-- ,

.

Spec. no. CNS-1206_00-1.0 Rev. 1~ '
*

. .

. .

*
.

Supplier ID Nos. 8 T-8/ -kg
' * -

\
\.

Description of, Component (s) c,r Material (s) Fabrica t er1 Pinine Auc-Sly
\

.

: c T-sm- db -

.

i.
.

.
,

" Attached Cocu .cntation covers all Cer ponents/ Materials on riill Power Order.
Attached Docu entation covers partial shir ent of Cc per ents/r aterials on Mill Po-cr Order.I

The follo.<ing listed tests. Inspecticns and reports have been cce,,leted as required by the*

'

specification: .,

.'
Physical & Chemical Ana sis Hajor Repair Records (, Charts

, , _ " Hydro (lest Pressure - PSIC ) /Per onnel Qalifications on P.ccord.

Ks

Design Report Stress Report Heat Treatrent**

' b*' *

j Radiographic Test Ultrasonic Test j Magnetic Particle"

* Penetrant Test repair HDC j Cleanliness,,

* * ' - ' ' ' - * riorcance Curve j A5MC Data Report
'

Operating Test
Dimensional Check j teviation Record # /[-/7M

-

. .

. * * ''N %
%._

g)
,

. .
- . .

s) .

.

3)

This certifles that the listed Component (s) or fiaterial(s) conform to the requircrents of the above
referenced Duke Power docu ients including all codes, standards, test requircrents and Quality Assurance

.

requirements invoked therein. . -
--
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Duke Po.rer Co= sny -
P. O. Box 2173

*

Charlot"te, Ytrth Carolina 28201 ~

Attention: Q. A. Manager, Engineering & Services-

Quality Assurance Depart =ent..

.

~'$ubjeci:~ Quality Assurance
Catawba #1 f ?.
Duke Pcwer Order No. C-12517.

Our Contract .7127 [ p/23

Gentleren: .,

Attached are regnested Quality Assur nce Papers on the folle' ing:m

Duke Spec. No. and Title:
''

. . .

Duke Classification Ic.antification:
'- - SEE ATTACHED

- -

GRDMI.t' Purchase Order Nu=ber: MEF.

' Purchased Frem: Kernersvillef . ..

-
-

"

Material Description:'

, '
- .

_

'

Test Reports attached: YoRtt 930I unTrt ATTRetinEur3 A$ thDMRTED Th'ERE on

Ye have examined these repcrts and find that the e.aterial furnished meets*

the requirements of the ' applicable -specifications.
'

Very truly yours,
,

,

32T GR3 CELL DPJJSTRIAL PIPD;3, .D!C. g
'

.b.P. hy/g .

.

*G. P. Greesen
Project Engineer, IPD

.

OPG/rc
. ,

Enclosures ,

-
. ,

.

.

.

_ . _ -
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, Industrialniing, Inc..

.

.

.s P. O. Box 566s
Kernersville. N. C. 27284

-
'-

-: .

(919) - 993 4831
*'

s

Telem Nii.: 806- 39

. If- 2 7 *78 -

'
Duke Power Company

..P..O., Box 2178 '

.

Charlotte, North Carolina 28201 -

Attention: Q. A. Manager, Engineering,& Services' ' ' . Quality Assurance Department'
.,

,
.

-',,-
. -Subject: Quality Assurance *

Catawba #1 ~

,

Duke Power Order No. C-12317'

Our Contract 7127 's
Gentle:nen: - ,

.,
*

.

Attached-are requcated Qw.lity Ascur nce Papers on the follo,ri:y;:
'

Duke Spec. No, and Title: -

g 37g
Duke C3assification Ide.. ification:

8
GRDUELL Purchsee Order Nur.ber:

.

Purchased From:''Kernersv112 -

,

Material Descrip ion:
C T- O f ** 34X , CT.h-4D

Test Reports attached: x -ray Ftt-M AND READER SHCCG
L'c br.ve exacined thcoe reports and find that the materini furniched cects

the requirc cnts of the-spplicabic specifications.
, ,

Very truly yours, ,
,

-

ITT GRINNELL INDUSTIUjd, PIPD'G, INC.
,

-

.D. P. buwm/g ,

'

G. P.*Grc.5on.

Project Encitteer, IPD

GPG/2 c .. ,

.

'
. h'nclocurc :,

~
.

-
..

'
-. s

Executive Offier.s/KernersviMc, t' orth Carolina

=
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Fquipment Type: /|| jze rk 0'w33/hkT Model No. : /77-2008 Ph3
,, ,+

Procedurc: /77 7/) /- / Acceptance: //17 /)- / - C
APLT EXA!:IliED II;DICATE,

* ROOT,INTEP'*EDI ATE , fit:AL. -

ITE!! IDENTIFICATICN WELD OR !!ATERIAL AS
WELD /SI9I AL/HT. 1;O . SIZE AND T!!ICr.flESS APPLICAELE RESULTS

7~c'sn* sQ. Ott) $ff blS h/C[f4'b &4C LN'b /]('[
\ |

'

y $ (t> 0 $ . l'( . 4 e'f) |-

f*9 G.2(u,q|e/ Lucuo
//A

f l /

S"3 /

D o "Aess e %ss .n/n c

OCode K --

- Fr4 L e r)
~

.

- - -h

'XA!!!t:ATIO!! PERPOI;'!ED BY: 110pt'RT F'. STp apt rt DATE: ( * 79- 7/*

!!DT lxvel: , TT

INTERPRETATION PERf'ORMI:D BY: F /d DATE: ,

IJUT level: 1i

1

-- ------ - . _ _ _ . . . - - . _ . - . _ _ _ _ _



Ii i dannellIndustnall'1 ping, Inc. .

.

QUALil Y COf11 ROL FO Rf.1 N i t

FABRICATION NONCONi~ORMANCE HEPORT- -.

REPORT NO.[[ / ) 9 _.-

'iOJCCT CONT HACT NO. GODE SPLC. REGIST ER NO.

:5 5 ' b 4 LN 'L 0 L . _ _ E $ $.- . d'?bLG54$1.A602dWL__
1, DESCRIPTION OF NONCONFORf.1 ANCE:

Y t'~ d'9 'c A 0 11 _. A'4ff ( / }fL f} tGk 9?

aadad/mak -c4 aMfusz/ ug4mn'?ct/y~ r)
Ass _ z.| arcay!' M 'h 4 " A m i o -''/G j Lgsd( Q

- a
/k w $. | t % h . /D._h$ 't"

.

gch
tN I/
67 -) .

..H O P DATE: INSf[,, ., gTE:['id,/,2/' g , , ,ETE:O. C e, ,

9. RECOf.*i.iENDED ACTION:

_ dd'' O b 00/h'd.Gh/N Y 0 3.h'd ho

_d 2 i s 2 e 4.g w A ./n L ? f o ; a l A & // L_ L _=i.)(L L-

.
- - _ -

.
-

,
W 41 b dC644 A/2t> b *| C 1EEfuf Y /N.Lk'6~

2 ,,n w o
. . , , -

.

-- _ _

_ _ _ _ |6 }&, . ?~2I5_'

. DISPOSITION: ,

Y j' b At$$'! '.T*.5 ~ ' .b 0DY

Y
|YcAmLe2to! aa?l.20'd1

Jt,,

f. C.02Nr CLhNQ[6.|,
,

d W bnetesc -
|'%Alf %q% ,,'.g:ML.ng.sI

p t, ,,i 31 >i

.

.,g W L-

ye.

NONCONFORf.1ANCE REPORT Q. C. APPROVAL: DATE:
|,'i 9. 7

'

f Q, y 7, 7 jCt OsCo; p



aNATCOF TO I um qig Magg(gg

O ,gpost-
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[ 1.lT ORjf:.. ELL I!iDU5TRI AL PIPiliG, ll:C. r.o.nox i.,e

o KERJLRSVILLE,i;C 27284 ncusroN. vnxas nooi

y ASPE QUALITY SYSTD1 CERTirlCATE UMTERIALS)
O NO. 71-1261 EXPIPES 10-27-73.,

I
o.,, 22 July 1976

C:s.emJe Ordee N.. C.f.W. Sele s Ord.e N.. 5 H. c a .
ASME-sal 0S Gr. C nndeAWE-Secilon ill, Class 2KER-2853-P F-5693
Thru Su wcr 1974 A&tendane s ,e ....

m, .',$,i 31 438" i.375" M.W.*
o.o. . i.o. . utt

c.ic. P.,e N.. 86-5693-345-314
.

L e . e.e e n CH[MICAL AN ALYSI5
Hxt Ns. er

Serief N.. C MN P 5 51 CR Ni MO

L 3fl7 .24 .89 .012 .021 .23
(1 3119 .24 .91 .011 .012 '.22
1 3122 .26 .90 .014 .010 .25
1 3123 .25 .93 .015 .016 .25
L 3130 .24 .96 .01I .015 .23

~ . .
c ., , , , , Yloid Point uccnamcAt peortniits

' Hea' he. Test T *aj,d* .g...3,y, y ,, p , , , , m ciran Test,.

C. p5: 7 so. A,ee E,ch Test 13, $|23 (off

I L 3117 Trans. 79,900 44,700 25.0 45.8 OK .505 17

3 L 3119 Trans. 79,900 46,400 20.2 55.7 GK .505 19

2 L 3122 Trans. 80,900 46,900 26.0 51.9 OK .505 22
3 L 3123 Trans. 70,400 41,200 28.2 50.8 OK .505 23
i L 3130 Trans. 77,900 40,200 27.9 50.8 OK ,.505 30

Foro.Ser.# Host #_ Test Loti

(2 6 3 L 3122 22 "y,,u. m,. ,

26609 L 3122 22 ';

26611Z L 3119 19 d,17%W64 .i-
(Q'c'*%26613Y L 3119 19

.[%. 3
% -

I'Y 'E

[M)- /g.a. $26613Z L 3119 19 -

('.,926618 L 3130 30

g T, Y. ,/26622X L 3123 23 '

,

26622Y L 3123 23 4' " .
"

266222 L 3123 23
26624Y .L 3117 17

H,d,mv. T..'Ench lenath of pipo hydrostatically tested at 1900 ps! for 5 ccc. nnd found accepicblo
o . . > . m .- . , , ,

.......

. . . .
.

. .

....

. ... . . . . . .a , v.r . . . . - .

.
- .

.
.

. .
_

t,.....%......,....,... ........ ...... ....... ,. ......... ........,,,,,.........

22nd {(e T" "Q[y1y ,19paq ,'
'''h*'*"'""r- <

)
4 . '*6 1 }..! b b (fg/ _,_.. [/

_9~ g er......g f ~ ~ ~ y,., y; n. o.1.uin n , u
u .=. .... .,,.

.



g %T E 01 1 Lbl u.4 PIPE MA1 ERI AL

0 ,gp -y, : -
- -

...
. -

.

-x , ,,,, m - ,, . ~ ,.. ..
"

.. .

.'lTT CP.ItaELL li:NSTRIAL PIPING, it C. mg['gy''{[ m,,
'

KEfMERSVILLE, iC 27204 ,
-

-ASMC QUAllTY SYSTD' CEPTIFICATE (t:ATERI ALS)p
T, NO. 11-1261 EXPIRES 10-27-78.

# .

- o... 22 July 1976
c : ... :, c.s., N.. c. .w. soi.. o.a., no. AS!'E-SAIC6-GR. C en'J't@Y25cetion IiI, CIass 2
MER-2853-P F-5692 Thru Sun.m r 1974 Addenda
o. . xi, ...

m. .',t: 3I*433" |.375" M.W.*
0.0. . s.o. =m

c. C . P.,e N.. 86-5692-345-314

L.c.t .n CHtMiCAL AN ALYSIS
u.:o us. .,

$e,i.I N.. C MN P 5 51 CR Ni MO

1 3117 .24 .09 .012 .021 .23
L' 31 $9 .24 .91 .01I .012 .22
2,3120 .25 .66 .018 .014 .28
L 3122 .26 .90 .014 .010 .26 MN
L 3123 .25 .93 .015 .016 .25

O. # $L 3130 .24 .96 .011 .015 .23

~

Yield Ioisit

' f .7,''''.
utcom. cat recetRiscs''

n .. N., Tcst ' 'g ' r.,0 7,=,.' ,,,, ,,r,',a|; Srcetron Test,g,,,,, , , , , , , ,,,,,'tl Nr LCC. P51 2 in. A,ee Etch Te.e T e. S I yi' LC M
,

5 L 3117 Trans. 79,900 44,700 25.0 45.2 OK .505 17
i L 3fi9 Trans. 79,900 46,400 28.2 55.7 OK .505 19

4X L 3120 Tran.:. 35,600 43,700 23.8 44.0 OK .505 20
2 L 3122 Trans. C0,900 46,900 26.0 51.9 OK .505 22

4I L 3123 Trans. 70,400 41,200 28.2 50.8 OK .505 23
3 L 3130 Trans. 77,900 40,200 27.9 50.8 OK .505 30

Fcrg.Ser.# He tf Test Lot # Fern.Ser.# Heat 5 Test Lot #
3 6007Z- .

22 22 206212 L T'I17
11 . , ; w- g17 17 #iu v l X L il/

266 OY 17 /. 466 2' L 19 19 2F.623X L.4123 2>, ".

66 4Y 20 20 26623Y ~123 23 (;'
20 20 26624X ,$l17 1766 P

..

%.g.+ _.3
l. 23 ,/ '8 ,.& \66 6X 20 20 26623Z
L. 312366 */ Z . 23 23 26616Y

N r) @3120 20 -

66 9X :30 30 '

6619Z- .30 30 y, D. '

s .

26610Z' L 3122 22 i '

76620Y. L 3130 30 " ' ' '

26621'.! L 3117 17

H,d,:.tei, t..'Ech lYnNt'h of pino hydrostat ically tested at 1900 psl f or 5 coc. and found acceptable-
H:. 1exemene; , p "- . .

..,

'|;j| )* ' .. * i,
*...- ~.,,

.

fj $. ( lb' -.'5' |
, ,, , ,, b ra ca,,6, s. .b . b e.y . 'es. . . s . . . . . # , ii. . . . . . . . . . . . . . , , u . . . . . ... . . ; . ii. n . ,4 . ;.

'' 22nd j""?l,.l.9761,f
.JuIy ' ' ' ' ' * * ' " * " ' - e. s

u...n.,,.....ny, .!/ ,:;,. /' %' ,p. ). hvfS G . A':**~
'

.-
n ,. ... , c.,p. '"'-- -

3 f,*i aidirr, fgt

C. A.10:01.Sl
ec i s kee.,w, .. .. ., w, r era kent

* .. . . . , ,,



c' * j", o, i t.5 T C N PI,P 5 M A T E RI A L ;
-

.
<

~ . .y . . ,exo -< :,
. . .

.
. .

..... m ....... . ~.. ,

:~. .

/ ITT GRPP,7.'LL liiDUSTRI AL PIPitiG, It.lC. ' ' - D * T
KERl:1RSYlLLE, fic 27204 ' ' " " " ^ " " "

'

ASt.'E cut.LITY SYSTDI CERTIFICrsTE (t%TERit.LS)
[j ,, liO. il-1261 EXPIRES 10-27-78.

,r..
22 July I976o,,,

cut.:. oede, N.. C.I.w. 5.In Order No. ASt.'E-SA106 Gr. C cnd'7sd!?l'4ection lil, Class 2
KER-2053-P F-5693 Thru Sumor 1974 Addonda
o. :c ,4,....

et 31.438" 8.375" M.)f.g g,;;; O.D. . l.D. aWALL

~ ~
c.s.r. Pce: N.,

L.e.t..n C.HEhlCAL AN ALY5t$
H x t N 3. .r

se,sel No. C MN P 5 SI CR HI MO

L 3fj2 .24 .09 .012 .021 .23
L 3120 .25 .86 .013 .014* .23
L 3130 .24 .96 .01I .015 .23

~

O
IICId IMOT MECHAhlCA L FROFERTIES

"[" '' ' ' S *ks I OIfset, H e.t N..
Bend te,'*,'h $?OCIfr.Cn ICOTFy, ". Elong. ?." ,R e d. M c e.I''i:l N:. LOC. psi 2 in. A e. Etch Test Test S[ o |_oty

4 L 3117 Trans. 79,900 44,700 25.0 45.8 OK .505 17
2 L 3120 Trans. 85,600 48,700 23.8 44,0 OK .505 20
4 L 3130 Trans. 77,900 40,200 27.9 50.8 OK .505 30

.

Foro,Ser.f Heat # Test Lot #
f2661*2 L 3120 20 -

26616Z L 3120 20
26619tf L 3130 30 MdN

,.,,, q %26619Y L 3130 30
26620X L 3I30 30 [# g j' C'h26620Z L 3130 30 .. .f .c.; ,3-

2C62|T L 3fl7 17 s ,'' *: .$* 0
266210 L 3117 17 J ' M. #.

>

N T,%d. .IE1"|2r
'".26621Y L 3fl7 17 '

.-

26524Z L'3117 17

I He de.se *ic Te s'; ,*h _lch Ath nf nipn hyr!rne.t itlen t ly f nntert nt 19"A gl for 8i e, e c . nnd found naroptnhjg
H:.e Toseemenn .

,s ^ % '. .' .g .

; ~ . - .

? ..L r

@|5i| ~ .d..',''m \~
*'

| , ' ' .-

5.,t s e..t r J c+ d s.. a s. 4. ..,e . . . e, . r .. . .I, ,se ie e,,,, e. L. ... c i e. .a e..a d .n n .. . . J . s
--

r 27nd .Dh ** .l u i || WG } ' 'h* e.~o u r.
'

*

|

!
y/,.

* &. . m/ 9 . b-
- - ,

/b]e.yg.'i
:.*

s. .. m.
'e ',d a 'e r 8 4'.1 h g ,.,|,',., ' ,,,, ,,

_ . , -
M "."v's. .I H-ji"""*IJ,y0,t.aiClIT, /qt .

. < s...
. . . . , . . . . , . , , , . , , . , .

awrr .....n.
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MDS5 M ~U'GC.vM.. Etng- -.

ITT CRlititELL CORPORATICN OUR *

sot.o To I*IT Grinnell Corooration g2935
w Ei. DIN G P..Ot'UCTS OtVISION ORDE]NO

v. ,nr, ,s 11 e . in c. PRINCETON. KY. Kev narm'd ll e RR1NCH 181Sg ppORDERNO.
CHIP TO S"-a_{pr_J) uke Power OATENoveSDer M- 197b'

CUSTon e E R'S -

ORDER NO
e

PH YSIC At. PROPERTIES e. EATCHEMICAL AN ALYSISe :TTi c M ATER Ai. ccet SPECIFIC ATIOM -DESCRIPTION OF FITTING
v.... v EtO , , , , , , ,

Et=o . C MN P S SI
ca MTTINC, M ATERf Al.

. i. .a .P. ol n 7
rs,. ..,R

. S , . . . . s E AT ,.o

.

ASG "J -2% k?C A-106C
+

-

31 625 x 1.375 Min. w tl1 F lih900 82A00 25.0 .25 48 01' .011 .22 CT-01- 17-1 ARAP
_

o e sa - c L -s 7 -lIR 9 L E11

-
. .- - . _

-Ditto- F_ LO900 79900 27.'L m26 1.02_ .010_ .011 .25 " " J@vt
m'%. F h5900 85100 27.9 .25 1.01 .009 .021 .23 " " ARBT

/w|- 1

J
f ~ ,. ,y: - 1 G'

p .- . .
_ _ .

* Standard round test spec imen used for tensi.le prc oertien .

.

The nt ove fittings * <ere r anuff:turtj_gg tested it stricL com;lianc w-ith Af'E

Sect ion III,_ 13 2 /dditjqn, Ch ns 2 thmuch the 1974 qum.er Addend .

....

N Af the f0ffcwip .,,,, g g . ; n ,,,,, g ,,,7 g g.3 g . , ,,.'^ * ,
,

cr. r. .&
.

g,,,,,,,,
9. ,.p,

9,

.. .: . , , . . . ,s n .Y,.. . . .. . ,,, e c.
.....#..,. , .

, e . . . - ..,%avms

S : , .,* y m, 'a;*Ja*;.' i * g **
Pe g- e f .c i the P f-p e

ed ty t * e asse,; - s,f Q.J'ity ? 6*em s C#'! %* e'se..s a s e - m

. . 31

MCAT TRE ATMFNT -LEGEND A = ' OR M At.tFE D D = 9.OR M At.t 2 E D A N D TEMPERED C T HOR %t 4L I7EO CUENCHED.f. I f " f' F R E :5 D ST Rf SS prLIEb E D
*

C = ME AT TRE ATED PER SPECID IC a TIO'. CN OR Dg R F : HOT ForNED GET AEEN 1850 Aro 18C0 F E 3 COM ED IN STILL AIR0

CU''SCRIDED A ND SWORN TO DEFORE ME lHEHEDY CERTIFY THis TO DE A TRUE AND CORHECT REPORT ACCORDING'

'

TO Rt_ CORDS IN THE f'OSSt SSION OF THIS CORPOR AllON.
THIS DAY OF 09

\
'q ' \

..o v a r y Pynt tc



.
. MILL Tr:ST, CErmir!CATE i

~ '

ou].

ITT Ctl~tt 629 %sot.D To ITT Crir.nell Corre:. tion wet.omo IIw A' >C0&m.T10,,<:r Ioivimon on:ca wo
ramcc o.a nY. Kernersvillo ,. ., c.< c u . , ._. 3 2 -Tc ~.ars .-il1<. 't . C . C n D C rt .N O. _- , a

.
. '' -*

' IC_T U'$U FC*'?''T om'!O'ICr.De r 18, 1970#~~~'
CH!P TO - - cusToutR s

ORO.:n no -

.
-

-
1 ruvstrat ri o*Catets 'C*'
i CHU:! CAL ANALYSIS - c c.a c Sp;c;F:CC: '; e is n.c a e r avaa.

', ... ,r.c t o e s...eDESCRIPTIO*4 OF FITTING C" F: E WTU. . . . . . . u

, o,.
,

3 .,.1
= ", C MN P S SI r a r sc.. . -...

..... .. s,
--

-

,

*
.1.

s..e.s-2_,. , . 3,.
.- -

1-1.?4?. c... .. u

'

31.62; x 1.3*l5 **in. :.s.11 F facCO c2!m 25.0 .25 08 .01'i .011 .22 C'i' ns ' ;_1 Auss

S?. 03 Ell -
-

-
.

f4..

|f |

'l I . t i.
'

' - < .m_ _ .i
| .. "y n .%.. *

- ,a ,

A,/p/) %" . .' W. .|t /
% .-

r 11.4 4

N. .MpV 1' - j -

.j
IA. s.-

4 ' y/

/ i *Stan dard rou.1d ter ; spe :imer.,used for Lensile crocerti.:s .,,

| | I
in -trict iecmoliance *|*.-ith AS''::

I |- The nhove fittine t is mr. aufac'.ured nnd Les te.
l |.

! Sec inn TTT. 147d Edit on. f|lar:: 2_tb5;r,h the 197/d =r_adt!.(~ -
'

I.

__ . _ i . __
j v , . . .,, , . e.. . ... : . [ .. . . ..- ,,: , j..n v . .--

..
|7 . . ... . ,p s,,: :. , .. .,,.. { . . .. r. .- ,....,:.t..

, .::=.:. , w. u.. -- s - r . : :=.u:: . - --
3 c .

*

1. g. .,. - - tr .: . , j - a c.,
f l ,S :. , e t me . . . . a . g -. o**ine to Ls repre.,ratee !,y .! .s t' :.it::stgr i K r!, n, .Jf er.< , the fr ,4.g

.

,, , , , , , . , , , , . g , ,, ,, p , g .,,,,,, 5, , 4 _ , c , _ . . r .-

. reisiter-d.: :s ta h:dS:s. *ria.,: Her$ .s tkr?- rJan.. I',r', - . , . N -
'

t i
i i .

ncat ar a r a t u r a.y . e g ct.so a :: n.)sement:FCO O = No4M ALs2ED AND TCurtt CO C r P.088 f aLs /t 3 CUEP.CHrD s. t *' r r :. - *- !i : 9 t ra . S 3 F * C . f 3

C * Det AT YnCATED PER SP:Citicatso . cn omocn F- p3; p ct .- e, t - . t.!E*3 I t ' ') A*.~, t e.~.I T JJ. ~ ~ ~ * E *. l *. 17 8 .*. !.

Ce'HT?FY THIS TO 1:.* A Trts:C ANd CON A ECT REPORT ACCOF 0&*[CUDSCR.nECs AND SwoRP4 TO Uf.FO'iC MC
* 'T O 54f;COstCs".s IN THC f*O.,!.L's >te.7 4 OF THis CC',R PCR Al!O*..

s Hc etr.HY

Th.S D AY O r* 89 . [ f]

- -

rs 0, . n', . . _
|
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The Colonial Machine Company, Inc.
' I'. u.1;. s >90 -- l' Ira annille, l'a.16311 l'It.ine oito .Nt9.;o1 t.

I 7 May 31, 1977 -

ITT Grinnell Industrial Piping Inc.
P. O. Box 566 CERTIFIED
Kernorsville, NC 27204 CT MILL TEST R EPORTFs juJF g

>

pL _J -
~

FOUR ORDEj 980. OUR ORDER 980- DATE SHIPrtD

KEB_.6156-P _ _ _ _

10038 6/1/_77
f?E M i TYrf mAftn L iPE C. + SHIPPrD HE AT NO. CM* CC:.

_

_ ASME. S A10 5_ NOI"'?gi Z ED

|
,

a *

1 3/4" S/W Spec. Weld Bosses per SK CT-WB-1 40 'N94153' AUA
Y*A S'E* CM002;TTP?cv. 0 10714775TTPt. No.

| ;

,
.

|1" Ditto Pt. No. Y*A*SE* CT-3002-2 | 2D ! E87257 ARA
.

2

!"2 Ditto Pt. No. Y*A*SE* CT-3002-3 !3 12 A00070 AM

!
ITE 2 | C MN P l $ SI . CR NI , MO CU , CB 71 . CO C>TH E R ELtvtNTSa ,

f f I f I I :
I i

1 .32- .80 .006 .021 .22
g :.?.'- -

| | | | | .f
fj j

2 .26|i .78 !.011|.027 .24 i

,,

^
.

. 017| . 026
|

: .19 | |dp E $,3 .32 .74 v,4

| M %s *s
| % 'g, v . 1
* %\ ant e Ws

-

f MARONE$$
*

ggMAggg g, g, 3, 4 g 4 gyg,f 9%f?tM TEN 18LE YlELO % ELONG. % R. A. g

| l I.

1 76700 I 36800 i 34.0 58.2 | ! Mill Source - U.S. Steel

| !MillSource-2 75000 47000 32.0 61.3 " "

l42770 31.0 57.4 |MillSource " "
3 75360

| I I
i : i i

INSPECTION WAIVED PER t*.~1. TOM WILSON ON 5/31/77.

|

Wa hereby cer:ify that the information containoci hereon has been tal:en from the original
mill lost report'from the producing mill, which is now on file in our office. We also certify
that the malcrial and the items as listed above meet tiio speciiic..fion and all requirements.

cs covered by the specification and your purchase order.

/ r.smaest Sj'l d,
11y b., - "7._.
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The Colonial Machine Company, Inc. '

l'. O.1;m 30 - - l' Ira anttille, l'a.16'l ti l'luine fill t ) .;:19 70TI

p 1 SEPT. 20, 1977,

ITT GRIf#4 ELL INDUSTRIAL PIPING, INC.
,

P. O. BOX 566 CERTIFIED
KERNERSVII.LE, NC 27284 ~b i TEST REPORT

nP 4
L d

7oun onora no- ova emoca no. 04Tc snierto
~

KER 8630-B 10457 9/20/77
' " " i "' "^ ' 5"'""' *E^'"~ C"C C'

. . _ !'''^h5"'_C:_ . . - - - -

ASME SECTION III CLASS 2 (1974 ADDENDA THRU WINTER 1974) l I

ASME SA105 l I'

i |
~ |

'

1 (89590) I 1.13" ACCESS HOLE PLUGS PER CT-/J f-1 H: 2.188" ~! 12 1 78849 A3F2~ ~ ~ ~ - ~ ~ ~ ~ ~ - ~

N NO-~~C R 012-1
~~~

i

2 (89591) 1.13" DITTO H: 1.705" P/RT CT-4012-2 25 i 78849 ABF.

| !
'

-
t

3 (895,92) | 1.13" DITTO H = 2.609" P/RT CT-4012-3 16 |78849 A5F

4 (895939 |PARTCT-4012-41.13" ACCESS HOLE PLUSS PER CT-AH-2, H = 1.705",j 30 78849 ASF
(CC UV F._1GD2.

in u | C | MN P S si CR i Ni MO CU C8 Tl i CO i otHER CLE48ENTS,

' I |1 | | | I j i

THRU 4 26 .71 !.013I .025 .23 !
'

| 1I

| | | | | | | | | III O b_'

i | | | | |
U
W:

'

| DG 4-Z9 ??
I

~

,

I | |
rram nusite a 3s visto : * toowo. . a.a. | wanowess ! ",",(,W- | . REMA=Ks: 1. 3. 3. 4.1 & ETC

1 t

|. 48500 | 32.0 58.6 MILL SOURCE - COPPERWELD
'

THRU 4 75000 .

I

I I

I | _

We horchy cortify that the information contained hereon has been taken from the origirw!
mill test report from the producing mill, which is now on file in our office. We al:o ccite
that the material and the items as listed above meet the specification and all requiremen.>

' PC cs covered by the specification and your purchase order.

p L . . ,. -./ .c-
cc. .

m / yuog'r
' /N.



~ d;e , ea
Bonney Forae Division 'L3. t

> 7 ta.ces e - .:

Energy Pr: ducts Groupe-W;- tw x . . . m .,
*

Gutf,WCSTERN worr$#,TuruPJG CCVPAPN Tmx aves

ALLENTOW.*L PENr4SYLW14A 101C5
. .

-- .x
.,

CUGTOf G : ITT GRINNELL CORP. Date May 2, 1978
CUSTO7M'S Order. No.: KER 9442-D Bonney Order No. 61651
SHII'PQ TO: ITT GRINNELL CORP. @ Mark

($w[.gq 'PO BOX 566 I

ER 9442-BHIG1m Y 421
_

KERNERSVILLE NC 27284 ggf
_

im Gusen!T Bcnnor - Grade er Spec:heauca No.
No. No. I.ct No. Chemical Anairr.s. Physical Fuer::es. Remerks:
_ .-- -

SA105N

4 P232 34 (1.375MW) x6 (.432) Sweepolet
C.27 Mn.95'P.012 S.014 Si.26
T/S.85,700 Y/S 54,700 El 32 Ra 59

ITTG - !P!
QUALITY CONTROL

),iAPPROVEDJ,'-

T. C. WILSON

DATE.MN.9_ _9.7.$

SHEET../ .OF_ _/_.

213 J a to certify that:

Tl e fittings supplied are in complete accordance with the ASME Boiler and.

Pr ocsure vessel pode, Section III, Class 2, 1974 Edition including
WJ nter 19 74 Addchda; SA105N And the Purchase Order.

Tl o fittings supplied were Normalized by heating to within 1625'F. and,

1( 75'F. for 3/4 hr. per inch of thickness (1 HR. MIN. ) followed by cooling
ir ctill air.

.

4 '. t ..<-
.) , ,. *-. .

;"
1

T |<-
'

~

. ..
,

j,' -
'.

.

''
|.

|

|_ . - - _ _ _ _ _ _ _ _ _ _ _ . _ . . . __ _ ____ _ - -1. c
.

-

V..e cer ir nat 'no c u en tr.:s sacas is a en:o ecpy taten .'rt:n our recorcs et ms:enal h:rs:s..m '. cy : .c rt cucten rnch er es cc:t- <. ;
diat!cnal 4.ucts: cry cnocss.

|b N DMw
% ,, . ._ ~

'

( F . .'i IE '.I."2% 71"'*"'
'*

0',' N''y...s M;.g{. pr.v/
by u

* - '.
QUAL.~.7 Art.,URANCE }.Li.'U.Ci?.

I
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.
# #.. .A .N, '

. .

k,9f) *.i ,.
| l UtilOff CAIM:llel CO U'O*iATION,

..,.

'
* '- LINDE DIVISION *

.;

v.ti.omo .. n u n,.t ,

e.o. oak no. s.uneuv.. oino 440o4 Feb. 10, 1978
.

.

*

.

CUSTO::ER: ITT Grinnell yogg onggn g o, 11-258_1TR 9419,

% Creensboro Rc?,. A1.r ort*

Creensboro, H.C. - 27400
LINDE S.O. !!O. 711250A1.

,

* *

1/8" Dia.-,

S/L Rod.. q- _ _ _ _,
--

I-

/
-,

L- J *
-

.

HATERIAL: Linde 65 "'

,

This in to certify that this raterial vill conform to A1.'S AS.18-69
ASIE S?AS.13 '. It has the folle <ing, che aical analysis cceting the
r:quirements of Classification E705-2 :

.

.

M2m(L, [11 RAT 1""'1'.nn O-

.05Carbon - . ~,__---i
Hanganesc 'l.11*

-

"009 L QUALIT*CQp
ITTG -Phosphorous TROT. j-

Sulphur .022
1 ]

- -

50 MAPPRovEDQ-
' *

i Silicon -

.071 T. c. Wl' SONAluminum

-k.
-

.06
D M E" $ 2 2 I93

Tit,anium -
-

-

Zirconium
SHEET. / OF b *

.053 ''-. .
-

D,,

*.

.
,

.

N. .. .
,

. ., .,

. . . .

e

' 1$d1 Analysic ! M*M # u7,

Quality Assurance *.*cidinr, M.iterials,
'

Plant - Union Carbide Corporation.

I!JT/kir Linde Division,

*
g

'

.. .
.

.
.

'

. .

e 9
-. .

. . -. .

h
'

.

'
.

}
.

-

;
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. ..|Ji Grim: ell-
-

,lnehns e,s.nl l'iping Inc.,
,

*
.

:'

SUllJI:bT: Welding Filler ?,laterials
WIHl:: Linde G5, }! cat No. 0G5220

This is to certify that the subject materini was welded
into test plates as shown in SPA 5.1 using Wp3 5-2, that the
test results shown in Taussig Associates, Inc. Hoport 24131 were
produced from those tent plat.cs and that the radiographs of the
test pintes were acceptable.

.

The subject material is. acceptable for use on AS?,!E Section i

III fabrication in the as-welded conditjon or post-weld hcat- |
treated condition (total time not to exceed 20 hours). This ;

may also be ured on inipact-tested material with a minimum service '

temperature of +30 degrees F. -

This also certifies that the subject material is in compliancet
with all applicable addenda of AS:.!I: Section III, C1. 1 through '

the 19771:dition.

~

F -__

"

L 69&c =Im/s|
~

-

-IDat'e| J. F. Elder-
.

) terials Engineer
~

.

.

*. .
.

gQ9
'

- -
.

* *

ITTG . IPI
QUALITY CONTROL

-

JpSPROVEO;'..

,

! T. C. WtLSON

DATE.Y.T. $-
'

-.

SitEC1..k.,0F 2.4
. .-

.

'). *
.

. . .
#=

.

.

.

.

N_ _ -
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'liuliestii.il l'iping law.
.

*
.

l' .

MATERIAL TEST REPORT #24131.

R & D TEST #400 <--
-. y

WUh207 '
Linde 65, Ileat No. OG5220 k-

The following tests were performed in accordance with SFA
5.18, E70S-2:

.

1. All-Wel d '.fo t a] Tension Test:
'As-Welded: Heat Treated *

' ' Tensile Strength: 81,850 psi Tensi]c Strength $ 78,750 psi
Yield Point: GS,700 Yield Point: 70,825

' Elongation (%) in 2": 30 E]ongation(%) in 2": 31

2. Charpy V-Notch Impact Tests:

As-Welded: -

.

,,

\Temp. Ft.Ibs. Lat. Exp. (mils) % Shear G-
CenROLk

-20.'F 49 30 40 4gppROVE0Y I,,

-20 17 19 20 yt.s0N
.

l' g-20 44 35 40
oATEl'M 34 WM

.

.

-20 63 46 50 ~~~ l.
* '

-20 76 56 60 SNEET 3'OF
-.

,
".

.

Heat-Treated * <

Temp. Ft.lbs. Lat. Exp.(ml]s) % Shear p-

+30*F 103 6G 70 ig
+30 70 59 60
+30 70 51 50.

,

3. _ Chemical Analysis: (Additiona.1 elements required by AS.\!E
Section III, C1. I for information only):

*. .
'

Ni :< 0.05 V: < 0. 01
,

Cr < 0. 05 Cu: 0.10
.

Mo : < 0. 03 *
,

1
''

. .
,

. - *

e e.

-

.

'

:.
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.

,.

,

*
*: -.. . ,-- . . . ..--. . . . - . . _.-

,

. .

.

4. Radiography: IAcceptable < r c
,

W .

* Heat-treated for 1G hours at 1150 degrees F, cooling to
.

600 degrees F shall be 300 degrees F/hr. (+ 100 degrees

F/hr.).

This certification affirms that the contents of this report

|
are correct and accurate and that all test results and operations .

! performed by ITT Grinnell IPI and our subcontractor are in i
'

! compliance with the requirements of SFA 5.18 and the applicable
! material requirements of NB-2400 of Section III, C1. 1 of the

ASa!E Boiler and Pressure \*essel Code, as designated by ITT Grinnell
IPI. This report, in conjunction with the Linde Certificate of -

Analysis, is in compliance with all applicabic addenda of AS:.1E
Section III, C1. 1 through the 1977 edition,

j

.

d[df C29 78
J. F. Elder Date''

Materials Engineer
.
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Report No. 24131 March 28, 1978-

ITT Grinnell' Industrial Piping, Inc.
P.0, Box 566 - !!wy 421 *

Kernorsvillo North Carolina 27284t

Attn; Mr. J. F. Elder -

*
.

.

r- mexc.r. r 1

iL'-m= h.
h

*

>

---

eg
s'
G- gpOb

w ppee
M
't. C' gyn.sOM ,p.

,a%

Ohigff.[%'*(.".Cf '|'1,

Sig.ct .' /-

E E E. J. E E 1
Mechanical and chemical Testing of the Wold
Metal of Two (2) Plates Marked Test No. 4G0
Per Requisition No. 34622.

'

:

.

.

.

g .
e

D

, e .

PRODUCT TESTitJG D TAILURE If4VESTIGAllott il MATEnlAL EVALUATIOf4 f.1 OUALITY ASSURAtJCE
.
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.' 'Two (2) wc3de:<l plate assemblics were submitted to our
laboratory 1or chem.ical analyr.ja, charpy impact and. - ,

W tension tontiiev of the wcld metal. The assemblics had
.A boon identif'ie<. .3 plate no. 460, 1/8" Lindo 65, !! cat

no. 065220. 06. pintc was to be touted as-wolded and
- ;the other tested cifter a stress relieving heat treatment.

,

.

.

, r .__

gtp[, Z(Q] 3TEST RCst1LTS: '

""~". Chemical Ann iv::in: -

" '

- - - -
,

.

The wcld metah of plate no. 460 was drilled in a manner
which prevent el renoval of material from the base metal.e

~

~ hose drilline;.: were cleaned and subjected to a quantitativeT-

chemical analyuis with the following results:
'

-

f
'

Nic);ol <.05% e ttCl--.; t cot
,

Chromium <.05- <
Ug \

4gyppyl'OC' y@0p
''

Mo]ybdonum <.03 Q
Vanadium <.01 w

,

Copper .10 t ,2 a Z

~

9gtO?''''f,,0-f,,

yg,

goat Treatment: $65- ',

The plate no. 4GO was cut to permit it to fit into heat
4(,C

*

v Otreating furnace. The pieces were heated to ll500F and g'
hela for 16 hours at temperature. Cooling was donc at a

1, rate of less than 3000F/lir. to below 6000r.,

f ..
*'

Tension Testincit-

Two, round,'all wcld metal tension test specimens were- '-
~ machined from plato no. 460, as-welded and heat treated.-

Both specimenc were subjected to standard tension testing
*

giving the results as follows:
,

llcat Treated As-Received-

N No. 400 No. 460.

'

Tencilo Stroncith, psi. 78,750 81,850Y1cid Strength, pc1.( 2tOffset) 70,C25 68,700
t 1:)ongation in 2 inches 3} 30
t Iteduction of Area (< 70.

1
I'. ,

* .

e |
.

*

1

1

. . .. _ ._
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*g ,act Testing:
, ,

A total of cight, full size (10mm x 10mm), Charpy V-notch
impact test specimens were machined from the two submitted*

plate ocucmblics. Fivo of the specimens were from the
as-welded plate and three were from tuo heat treated plato.
All were notch in the wold metal and removed and oriented
per NB 2322 of the ASME Boiler & Pressuro Vosscl Code.

No. 460 - An-Roceived:

.

Test Absorbcd Energy Mils Lateral' Porcent
Temperature (ft-lbs) Expansion Shcar

- 200F 49 39 40,

200P 17 19 20-

200P 44 35 40-

20oF 63 46 50-

200F 76 SG 60-

No. 460 - IIcat Treated: ,

+ 300F 103 66 70
+ 300F 70 59 60
+ 300F 70 51 50

.

.

,

',
y - u.c %. Respectfully submitted,. , , , - -

MK3-2.Cil i
au!

' '

,
.

>

c .- ma,_
% Mark A. Ilinoman
F Staff Engineer
09 TAUSSIG ASSOCIATES, II C .

Mall: 1 y tG }' M
"'

,

tT cot 'l
QV4
MkgitO'*

.

'

c.Sf. c
y.,hM ''f' 3

' ~
'

o,, /-

o
sse g, ,-.
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PRODUCT TESTif4G Q FAl' U3E INVESTIGATIOf4 C MATERIAL EVALUATION IS OUALITY ASSURANCE

TO: ITT Grinnell Industrial Piping Report No.: 24131-la
P. O . Box 566 - IIwy 421 Date: 5-26-78
Kerncrsville, N. C. 27284 Your Order No.:

Attention: Mr. John Elder

SUBJECT: Charpy Impact Testing at the Weld Metal of Test Pla.
#460i.; 1/8"'Linde 65, lle s t #065220 - As-kelded.

,

TEST RESULTG: '*- - - - - - - - '

(Qfe I I[
'

_ Impact Testing:

W.. - *

'

Speciren Size: 10mm x 10r.m >

70)
Notch Type: V r

Test Temperature: + 300F e

Specimen Absctbed Energy Mils Lateral Percent
Nunber (ft-lbs) _ Expansion Shear

c -GI - 105, - 67 60
G2 137 70 70
G3 101 '' 66 60,

s

. .* -

All specimens.were removed and oriented in.accordance with
'NB-2332.- .-

_

>

.
._

1

IrrG - !Pl I
QUAllW CC;1TFOl.j _.

,

ziAppRovE04 I
'

T c. \'|tLEON s

DATCf$$.!-- ---

'

SHEETS _.0F9,..
' '

w .= -

// .$0F v.M
" T USSIG ASSOCI ATES, INC.

Dy.
\\ a, f. ./l /I

. . _ . , c o r y_. L p tCorvyn N. Berger Mark A. liineman
. s

Ceucral Manager Staff Ennineer
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SUBJECT: Welding Filler Materials
WIRE: Linde 65, lleat fio. 065220

*
.

This is to certify that the subject material itas welded into
a test plate in.accordance with f;B-2340 using 'n*PS 5-2. These test
results are shown in Taussig Associates, Inc. Report tio. 24131-la
and supplerrent the results shonn in Taussig Associates, Inc.
P.cport No. 24131. -

.

Charpy Impacts ,-

Temp. Ft.-lbs. Lat. exn. (mils) % Shear
'

''

430 F ' 105 67 60
430 F 137 70 70-

+30*F 101 66 60'
'

.

'

-
.

,

. .

.

~
.

.

~ ~
.

'

( \ J.-F. Elder
'Jaterials Engineer-

.

.

QUA
*

.g 1,1APpgovE0!."~

1. c. vat _ son
,

\ yfl0v

DATE ~~~~~~~

tct .g.oF_'l-,
*

i

.

'. .

.

h -

.

Date:- 6/1/78 Page 1 of 1
.



.,[ CERTIFICITE 0? A!!ALYu:43"*
-

*

.o L,
.

f".ii. 1 UN'ON CARDILE CORPORATION-

<. . a., ...

Q' / ' ' : ' ' ' j LINDE DIVISION ,

1/16/78,''
wet.ome uan nim s,

P.O. teo x Fl o, A',0 f i ta HUL A,06810 44004*

,

.

i

CUSTO,'2R: ITT cnItt:mLL YOUR ORLER I:0. : 11-137-lTR 9113
OLD llICirJAY 421
KER)ERSVILLE 1C 27284 LINDE S.O. I:0.:

IWW 20Gi
'

MATERIAL: Linde 65

This in to certify that this material will conrcrm to A';is A5,18-69
AS?E SFit 5. 18 It has the following chemical analysis meetin"e t,n c.

requirc.T.ents of classification E70S-2 :

,4,5~: '10~. - |-z .

065214 ,f >' J:. ; I
'

I! EAT I!U:GER -

B
-

Carbon .04 a -
-

5 ' -"i . ; f.
' - -Manganese 1.17-

%,Phosphorous .008-

Sulphur .015 ' . ,-

Silicon 54 '?E S'',.
- ..

-

0Aluminum .12 p-

.07Titanium -

. 041..Zirconium -

Ladle Analysis:

CW.v |. "k; ,k%! - hf1

Qualit,y Acaurarice ' ..ecung i. a er. talc ej an-.

Union Carbide Corporation - Linde Division

-lTTG - IPl
QUALITY CONTP.0L

>[APPROVEDJ|-
*

T. C. WILSON
*

GlB
OATE15U o \

. *-
------

SHEET ./__OF_d $

_
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Iboilisu r al l's; ie, inc.- *
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ISUDJ1:CT: 7.c1d i n:; l'i 1 ) ur Ita t cri:.1 s -

WIftE: Linde CS, llent No. 000334

I This is to corti fy that t he subject innterial was: weldedi

j into test pintos as shown in SFA 5.3 using Yip.S 5-2, that the
tect renults shown i n Tausn.i g Antiocia tes , Inc. l'eport 23100
were produced f ro;a t ho::o tes t plat e:; and that the radio;;raphs

i of the tent platen were acceptable. |
!

I The subject.tr.aterial is acceptnb]e lor use on AS.'JE
, Section IIJ f abric't.1on in t!'c an-7.n]de'l condit ion or
j post--we]d heat treated condit. ion (total time not t o e.s:cend i
i 20 hourc). Th i .s tr.ay also ho used on iren'te t - t rm ed materi n i |

uith a rainilau:n service temperature 01 4 30 degrees F.
?

This als.;o certifies that the subject material is in
compliance with all applienble addenda of AS'JE Section III,

i C). I t hrough the 1977 I.'dition. '
i

|
.

|
-

_
.
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'
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COMM i*

' QUAllT)
;

}|.krrfMW
'

T. C. w;LSON |
,

'
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IMfERIAI. TEST Rif01:T J23490
i* -

R f. D TEST i~.35

fLinde 65, !! cat l'o. 065214 (^ , .fp
-

The following tests ucre performed in cccordance with SFA
5.18, E70s-2:-

| 1. All-Welrl l'etal Tension Test:

As-L'elded: IIca t-Trea_t_cd *

Tensile Strength: 79,200 psi Tensile Strength: 70,000 ~|

Yield Point: 74,700 Yield Point: 66,400 *

|
Elongation (%) in 2": 28 Elongation (%) in 2": 30

2. Char nv V.!'otch 11 ccet Tetts: -

As-l! eld:d:

Temp. Ft.lbs. Lat. Exp. (mils) iShear_

-20 143 91 90
-20 123 79 80
-20 100 69 70
-20 111 75 80
-20 111 80

.
80

Heat-Treated *
,

Temp. Ft.lbs. Lat. Exp. (mils) IShear
.

Dgt \ c'+30 80 63 60
s')+30 97 73 70

+30 107 73 70

3. Chemical Analysis: (additional c1crents required by ASME Section III,
~~~ C1.1 for inic:.stion only)

fli: < 0.05 V : < 0. 01 - - --

Cr: < 0.05 Cu : 0.12 ITTG .IPI
'

I

lio: ( 0.03 QUALITY CCfMROL , t

2|APPROVLU'.
'

-

'

-
;- -- - --II:.dio: r:.ph; Tc:.t: A:.ccptable4..

T. C. WILSON
'

- - _ _ . - - - __ . -- _.. DATE01)._@_1.ld2 I,_

-. _ _ _ . - _
.SHE.ET.J.,OF,d, :

*
.
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*lleat-t reated for 16 hours t.t 1150 chareer, f, cooling to 600 degrees
F shall be 300 degrees f/hr. (1 100 dagrecs f/hr.)

This certificntion affirms that the contents of this report
are correct and accurate and that all to:.t results and operations
perfor,acd by ITr t.rinnell IPl and our subcontractor are in compliance
with the require:ct uts of SFA 5.18 and the cpplicable material,

reo.uire:re.nts of Id:-2/,03 of Section III, Cl.1 of the ASME Boiler
and Pressure Ve;sc1 Code, as designate:1 by ITl Crinnell IPI. Tin s
report, i;i conjur.-tion ?.'ith tN 1.inde CcrLificcto ci f.1ealy"15, is
in cc::pliance with all applicable addenda of ASME Section III,,

C1. I through the 1977 edition.

.

\,
7

ifs

t^$p)- 2 6 "O h
,x - -

1 t: . G ;!: * |
|. . f.o.s, ey ;. , . ' . . . : .;>-. 2-

-y J. F. Elder Date

.

t

.

ca g
ADO

; - . - , _ ., _ .
'

ITTG - IPl | |
QUALITY CONTROL ,

}|~ APPROVED:*
,

T. C. Wit. SON
,

DATE FEB. 21 1976 :* -- --- .

. ,
SHEET _d__OF 4.

-q ,

' - - --

'
-- --

. . .



! -.6
();; u,Ill:U" CORPORATI0li CERTIFICATE OF ANnLYdo ,

. y,, a t.s% > s*0puc1L tsivl%f0N
'l'- ,/'.ClillT) F1 LD MATERI Al.S TEST REPollT ' < .

.

.

. . _

'

F ~ [, gi f) gf g 4365 Itel.1r. 1:43

( (.5/ 0 Customer Order No.

d - 711093-2
Order No.,

I .

National Welders Supply sh;pped
P.O. Box N-93
3011 N. Liberty Street This moieriot conic.rms to specincot en
Winston Salem, N.C. 27105 ITT Spec. ES 1073-1 3

SFA 5.1 Sec.III
,

E 7018
P

Trorfe Nome Type

er 1nidemark: Atom Arc 701 L , Test No. 650,

Diameter Size: 3/32" X-Rays Satisfactory
19,650 lbs. Control No. MMM074

.,

L:t Number: 02-1 .J728P Moisture 01800 F. 0 . 2 9 *,

Heat Number: 411B6841 Concentricity 4%
Type Steel A-2S5%

Corbon .04
Mongonese 1.06 Test No. Full Split Volts Arps

chromium .03 Tensiles 6
Nickel .02 Impacts 1 6 22 110
silicon .48

C:Iombium + Test As Stress
Tantotum Results: Welded Relieved

golybdenum .01 . 6 8 hrs. 01150 F.
Tungsten g Yield 73,100 65,400

Tensile 80,000 75,900
COPPER .02 Elongation 28.0% 30.0%

" " " * * Red. of Area 76.0% 77.9%
.012'_hPhosP orus ITTG -IPl
. 016)'QUALITY CONTRO!. -Charpy V-Notch Impacts Tested @-200F.Sulphur

Yanodium .03 M' APPROVED 2|-
T. C Wilson

Impacts 42-58-63-72-82 68-72-80-92-98

3 Lat.Exp. 38-48-52-59-6S 58-61-67-78-83

iDATEf $'. 3 % Shear 20-20-20-20-30 20-30-30-30-30--

SHEET..l-_OF./ --Fillets: OK Vertical Overhead

ASME QUALITY SYSTEM CERTIFICATE (MATF'' I A'
NUMBER N-122ihe urMild}ned Nrtifs iEr rMe[cn ;I" ,St:te of Penna. 1 EX I 9O I M

33
C:vnty of Tork )

'

correct and that no signincont change ecs
been mode in any of the cienients descried

'

a.!. scribed end sworn to before me in the qualification opproval.
this 23ri doy of November 19 77

CHEMETRON CORPORATION
wnpiret. PAubuels Dniucre*

SEAT UlV h Ub /-

Notory Public

/ .

4'
My co.nmission expires: 8/21/78 BY g-% . .

D. G. Flohr



. ~e

,CHEldEllM CORPORAll0N 3/7/78 CERTIFICATE OF AN As.. -..
mJm. . >>O!ucts etytStum

~

CERTIFIEi: MATERIALS TEST REPORT.
.

. ,

. .

. Customer Order No. ._._ $.3.7 2' ' ,1 r, .

., - ! bf/ :
-

. , ,

,'
- - - - h Order No.150310-1

"''

-

a. *. t~ '

k National Welders Supply Co. Q .8
shipped' ' ' " " Ref. 14-5406

3011 N. Liberty Street .
- ---i .

This material conforms to SpecincolionWinston Salem, N.C. 27105''

ITTG IPl

|0 ES 1073-3 (SFA 5.1 Sq.c21IIl. -

t.

T. c. W 1S M E 7018
Atom Arc 70 ]1

-

Type

cr Trademark: _~
[p/sTE7_p \ o e ;Trada Nome -

J. -
.

I Test No. 1145
0;ommier size: 1/8" l snEET _.[OF -1.X-Rays Sa tis f ac tory

50# sampic returned L- " Control No. NNN009
Moisture 018000F. 0.15%tzt Nur4er: 02-1-L719R .

Concentricity 45H2:t Number: 421B5451 Type Steel A-285
Carbon .04 Test N5. Full Split Volts Amps~

g:ngonese 1.01
Chromium .03 Tensiles 6

Niciel .' 0 3 Impacts 1 5 22 135-

Silicon .43
Test As Stress*

C fumbium +
Results: Welded Relieved

Tantorum

Molybdenum .01 . .
-

16 hrs.91100-12000F.-
-

Yield 67,000 65,700
Tungsten Tensile 77,400 76,900
- CCPPer .02 Elongation 28.0% 31.0%

.

- Tuo n,ium . '-Red.of Area 67.3% 78.1%,
.- .

Phosphorus .010 .

Charpy V-Notch Impacts Tested 0-200F.Sulphur .015
..

Y nodium .02 et 1mpacts 96-106-107-107-121 .88-92-94-109-110
Lat.Exp. 72-71-71-75-77 .72-71-78-79-81
% Shear 40-50-50-50-50 20-30-20-40-40

Fil'lets: OK Vertical Overhead
~

'

- -

ASME QUALITY SYSTEM CERTIFICATE (MATERIALS)
-

.
NUMBER N-1224 EXPIRES ON SEPTEMBER 8, 19 3.

'

.

SI:t2 of Penna. )
. The undensigned certifies that this report is55

Ccunty of York ) correct and shot no signincont change hos
been mode in any of the elements described

Subscribed and sworn to before me
- '

in the qualincotion oPProvol.

shii 7th day of March 1978 .

,

CHEMETRON CORPORATION
.

Nh.SEAL h
_

x
Notory Publ.I

BY
'

My c!mmission capires: 8/21/78 m, .g-



upt..u..u.i wiwve.ni UH CERTiflCAll s ,

a m ...u ,,.uuv a . ... m .v7 ,

CERTIFIED MATERIALS TEST REPORT --
.

.
_

f'\ C,JVy]LO. ,3
~

3 Customer Order No. 4374 (14-4631)g
. oil.

-

L =tuc -

= '

Order No. 153016-1
r- '

'

National Welders Supply Co.
Sh.ipped

P.O. Box N-93 '

.

* This material conforms to Specincetion

3013 N. Liberty Street ITTG . IFl
tES 1073-3 6 ES 1084-4,.

.i TTY CON _7not.
ASME SFA 5.1 Sec.III NA371*g

,

2f057ppn vro;*- |

r,

Winston Salem, N.C.

oi| Type E 7018Tr:de Nome
,g,"_- ~hjf,- 7j. .ior Trodemark: Atom Arc 7018

Test No. 1149
Di: meter Size: 5/32" ,/.( X-Rays Satisfactory

; SHEET._/_.07,W Tont rol No . NNN0 5 020,000 lbs.
I~ist Naber: 03-3-B821K Moi.stnT IClS000F, 0.11%

H2ct Number: 482B5101 Concentricity 30
Type Steel A-285 .,

Corbon .03 .

Mongenese .92 Test No. . Full Split Volts Amps

Chromium .02 Tensiles 6
Nickel .0a Impacts 1 7 24 173.

silicon .28
C:lumbium + Test As Stress

Tantotum Results: Welded - Relieved.

Molybdenum .01 16 hrs.01100-1200 F.
Yield 68,000 62,000Tungsten
Tensile 77,500 72,700

PPer .02 '' Elongation 28.0% 32.0%
* " .* ' " .

Red.of Area 71.2% 78.1%
Phosphorus .009

$ulphur .016 Charpy V-Notch Impacts Tested 0 -20 F.
- Venedium .01 Impacts 128-138-150-1S5-214 120-172-180-204-205

Lat.Exp.85-S6-S4-82-91 81-80-86-91-85
% Shear 60-60-70-80-80 50-80-80-90-90

Fillets: OK Vertical Overhead*

ASME QUALITY SYSTE.'! CERTIFICATE (MATERIALS)
NUMBER N-1224 EXP. IRES ON SEPTEMBER 8,.1978.

.

Stra of Penna. j
55 The undersigned certi6es that this repert isYork 3C:unty of Correct and that no signi6 cont chen :e f as

been mode ir ony of the elements c'es:rP:cd
Subscribed and sworn to before me in the quali0cotion opproval.

M8this 6T!! doY of April

* - CHEMETRON CORPORATION
% ELD!NG f*koDUC15 Divisl0N*

SEAL M A - Dbh
g. . . . , . . . .

My c;mmission exP res: 8/21/78 BY ,t \ j'fL --i

. D. G. Flohr
'



o|t ,s 'eh hk/ - ehY//(:) f20H/ /MNU T E S'l s. .J*

spe/t||| * ttfth>Hr2r'. . f f/fff DATE: I' ?.,

ITT r.rli "el SHIPPED 10: DATE StilPPED: II/30 7'
- 50LD 10 Old filqh'etiy 02I

Kerm r'.v i l le. Ilt 27284

P.O. f10.:. P.O. NO.: /. [,

SPECIFICATIOil: ,

e t t e.t PObrilr,
,

$llE 1YPE LOTf40 |JF.R.fJO.
,

1. 1/8 128 l't't' 5103f 6
- s -

'

2.
_.

3.

4. . , _ _ _

?.A| M /, *) f'y 1.s-
s . .' . . a _ . .- .y '

.

6. |
...

CHEi.ilCAL Ai;'ALYSIS OF WIRE CRd.VOh'3xhMih!y.
11Eri C r.* r P S' S. | Cr T fu r.M 7.I Cu

3. .13 1.71 .019 .013 .e5 .023 049 .53 .00 .nki

2.

'h
. . - -

_ LTIG lP1
'

'

|6~ @A ON M
)pAFPROVEDs *

~

ADDITIONAL TEST RESULTS'

T. c. WILSON j

DATED 3'___f_'-_|
SHEET, _/_ _ OF_[_

_=

Stata of - I certify the ch:'. :al analysis and physical or mechan
Cal test resu!!s r u.tted above are corr ect as cont.mw

City cf in the recorm t' the ccmpany.

Subscribed and swer n to before me this day

+ cf 19 .

~
.

%)/ .

--

teotary Vutsc y; ,, , _ . , j ;- , ,_

My CT.mmission CWif e5 ' J. _._["..__.. I. . 8 _

'

QUAll1Y ASSUr(Ar4CE DLPM(If.il til
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Report No. 22867-1 - December 14, 1977

ITT Grinnell Industrial Piping
P. O. Box 56 6 - Hwy 4 21
Kernersville, NC 27284

' Attn: Mr. J. F. Elder
*

.
.

.

_

parc.me === _ . . _ _ . ,
'

W/9pf-206.)f .

'L__ 1
*

.

$
.

*
.

.

.

..

*S U B'J E C T
.

Mechanical & Chemical Testing of the Weld-

Metal of Test Plate #428. -

O
.

..

-

.-

ITTG . IPI
QUALITY COfilHOL

'

#APPROVEU'4 j

T. C. W'' 50N
1 3 1975

DATE_JUN.___.. - -

- SHEET _[. 0F; .

...-..-.s
*

>
.

~ Co3;2;ccti ons;
3,22-78 Heat 0519346 on page 1.

PRODUCT TESTif4G D FAILURE If4VESTIGATIOt1 O t.iATERIAL EVALUAllOt1 0 CUAt t rY ASSUllANCE

L



I.' . .s,
.

# '

. . . .
.. ,

.,. DACKGROUND:'

.
< ~Two (2) we.1ded plate assemblics were submitted to our *

laboratory for chemical analysis, charpy impact and
tension testing of Ihe weld metal. The assemblies had
been identified as plate number 4 28, RACO 32811MM, Il t . f! 51934 6,
Linde 80, Lot 0575, Con. 8290. One plate was to be tested

.

as-welded and the other tested after a stress relieving heat
treatment. .

,

.

.

TEST RESULTS:

Chemical Analysis:

The weld metal of p] ate number 428 was drilled in a manner*

which prevented removal of material from the base metal.
These drillings were c1 caned and subjected to a quantitative
chemical analysis with the following results:

. .
.. ,

Carbon .05'

Manganese 1.23-

Phosphorus .014-

Sulfur .013
.

TSilicon .40 -

(/\[,.p['[f tjNickel <.05
Chromium <.05 t._ _

_ 3-

Molybdenum . 53 -
-

Copper .15 . ,

Vanadium <.01* ,

.

Weat Treatment:-

.

Plate number 428 was cut to permit it to fit into a heat
0

treating furnace. The pieces were heated to 1100 F and
held for 16 hours at temperature. Cooling was done at a

, rate of less than 2000F/llr. to below 8000F.- The~ pieces were
*

then marked 42811. --

' Tension Testing: -

Two, round, all weld metal tension test specimens were
machined from plate number 428, as-welded and heat treated.
Both specimens were subjected to standard tension testing
91vJ ng the results as follows:

.

-

- _ _

ITTG - IPI
QUAtlTY COta mot |' '

4.

.cf Y 2;'. APPROVED 'il 1

\

O' A T. C. Wit SON !
i
t DATE_UN. t 3 VJiD !

. # J
.- __ .. ...*

,

SHEET. .Of .th
.- _

L '_



'

1.' ,

.

-,.
' '

.ITT Grinnell Industrial Piping, Inc. Page 2*

,

. .
,

*

No. 4 2 811 No. 428
Heat Treated As-Welded-

Tensile Strength, Psi. 83,875 83,325
Yield Strength, Psi. 68,725 70,325
% Elongation in 2" 27 27
% Reduction of Area 61 61

-
.

Impact Testing:

Five (5), full size (10mm x 10mm), Charpy V-Notch impact test
specimens were machined from the heat treated plate assembly.
All were notched in the weld metal. .

.

.- No. 428H - Heat Treated:

Test Absorbed Energy Mils Lateral Percent
Temperature (ft-lbs) Expansion Shear,

-

* 00F 45 39 40
00F 40 36 40
00F 42 35 40
00F 48 41 40
00F 50 41 50

,

Respectfully r,ubmitted,
/.

'
||..

QUf. (j , }'. SvLL ysten- ~ - -* -,
,

hdYN"["hf k<l Mark A. Hineman-
u ___

' Staff Engineer'

, ,

'

TAUSSIG ASSOCIATES, INC.
.

-WMAH:ln -

_

ITTG .IPl
QUdtlTY CONTROt <
JJ.APPROVEOS

-

T.C.WitsON |

DATE_3_9_._\ 3 'M1b I
,

3 _-p' -

SHEETI.0F _9_ _
- .

f .[*3'"-
.

g
.

-
.

.

n



'' '

' . .
* , . . ... v. t Ut.L I t.'.tl V t C'11,'s t. ,
* . .

,

. (J/.L 11 Y I.5',1*f * * t ' * t I i.U r! 'il.

(*
. . .

. .- * * * '5UN 111.1; (t!/.i l i f I.*.W.t.'.C [ C t .'.1 l! 6 ; t.11 Pi });i g,(. ,3.;* *..'l . .

.-, .
* * . . .,

- ..t
? -- s o <. ..< ._ ** ' '

<. .* .

/, . A S '7 ,$'/
* - . ..- ..

'. ,

* * .*
* - ..

, ,
.

3:.-ne of !epplier ,__ ITT cvli.or11 1rul. P! pin.: g l y . 0.' t c
i

*
.

,.- .

.. .

Mdress of Sepplier ricr.t Iernrr.ville,,'NC tilli Pe e r. Or de r. llo. C-1?'- Q _
- .

. .. . . *

. (ml.c i ten o r l'eq. I o. 1706,On-1.n* *-
,

. .

.

Spec, llo. Cf 3-1706 . 00- 1. 0 Rev. j** *
. .

b% h / - [7 '*

. Supplier 10 8:os. _

f'escription o( Corponent(s) or itatcrial(s) Tabrien t cd Pggj venblv
'

' CT-5/n -5/9
'

-

. . , .

,
.

*
.

E-,'

3 ..
,

httached l'ocemntetien covers all Cononents/ttiterials en Mill f ever Order.
~

}X
Atti,ched Do:urenta tion cc, vers partial shig. cnt of Cor.Nner.t s/Ma te r i a ls on tii l l Pc.ce r Order.-

..

* The follo.<it.g listed tests, inspectiens and reports have been cc pleted as r equired t,y t!.c
,

*

.,specificatien: .
.

. . . . . . . . . _ . . .. .
. .. . .

9r T.cpair Eccords & Charts.

,
~

Physical & Chemical Analysis [ [l' 8liydro (lcst Pressure - PSIC ) h sont.cl Qualifications cr. Record*

n

Design f.eport Stress Report I at Trcatreent..
-. -

g adiogra;, hic Test ', Ultrasonic Test itagnetic P0rticle
,

* Penetrant Test Repair ft0E s ersl ir.c s s,

"* " " Perforraance Curve /.St'.E Data ReportOperating icst
g loensional Check -

. Deviation Record /
,

. . . '

.- *\ %....,*

g}s
-.

.

~ *
J* . .

g) ,

-

)) -

This certifies that the listed Cor ponent(s) or fiaterial(s) conforn to the requircrents of the a',0<c
.,

reference d Duic Pcwer docu-sents including all codes. standards, test requircrents and Quality Assuran'

requirements invoked therein..
,

. ..
* . .

DUKE POWER COMPANY , [
-

. , ,

r,. /*

-

/{ ~ t& ;n n. v i' w- : p. <.
-

'*, --

QA RECORDS. ARPROVED
'. . .

.
,

Supplier ierresent.itist n.rtharized signatore, ,
,

- i .

g.') f-f)f ;"*0 h. . a- - .

' ')/r .' .''

,

- Datt /. e - '
'.-t - ' QA 8CPRESE}4TA LVE

}jgge / /[./7. .* * *
,

( l. .. -f '

,g E-m -
- -

..
.

(See Inst ru:tions)! -*
. . .

,

forrs $30.l A / Fev, 3 ,

,,

% *

/ .'. *
.; .- .. ,

..

. . ,

il t j. ,
.

*
.

j .,

t



p trutmJb#tHRrUUhnRJulweftrum. 1 - e rsinMAME .% WW~
'

;e- ( A~ Mcq ured liy ils l'r.n i. .. el il.c AMIE Cmic liiilen) / d'

, ,,

u.....
- - - . . ITT Grinnell Inde Piping., Inc.,Kernersvillc ,n.,,,._ 7127

. _ . . . . . . - ..-:.- :=..-
.. , ,w , o, m, %, o

w e o u A 4i,.or . e e . .. ,
a , . ..

Cl C-125173. p.,,,,,,,o,,, Duke Power Compnpy n 3arlqtte, NC _ o,,,, y ,,. -

(Neme and Addrees)

i,,,,,,,, ,, p,,,, _N, cyp o r t , SC ;a. ow,.e,_ Duke Power Company _ g,.
_

*S. Pipirig System identif 6catten
(tirtet description of intended use, me6n toelent etc.)

(e) n,ew.ng No. I'I-b/-b _ P,epe,ed 6,__ITT Grinnell Industrial Piping,Inc.
(b) Nettonal Board No._ N/A

.

~
4. The material. design. construetten. and woensionehlp compiles with ASME Code Section Ill Close

DM DM" UM Nr.o ilon . Ad.le..d. Deie . Co.e N., ,

Remerk e: Manufacturers' Data Report e properly loent6 fled or.d signed by Commissioned Inspectors have been furntehed for |

the following items of thle report _ !'
(Neme of Part - llem nuest>er, tr enuf acturer's name. and identsfying st emp)

Supplemental Sheets ~ p_ ----Drawings
3 ----1i111 (s) ot Materialg,G

7. $s.c ny e,o.i. .e Te si Ti c_1_ d ,,s.

Piece Mark Nunber C-f- $ /)L g/78 De scrirtion of piping inspected
(include- mark no.-meterial spec.= nem. pipe aste - schedule or thickne se -length

See Attached Sheets
-- mi.ng . - Freng e. ei. 3

.

- -

*
.

We certify that the statements made 6n this report are correct and that the f hrication of the described piping conforms

wath the requirements of SECTION IIghggg{ER AND PRESSUR '
~

CODE. e

o.te_ 0 M.*-7 7 si.ned Tnd. Piping. Inc. ay _ __ Mac>13 4% - ,

(, et.r.e .t or,

7-/6-79 il-ldf4Certine.t e ., Autt,or.e.uon E .,,re. C.ron,e,e o, A<tt.ori.euor, N..

CEllTIFICATE OF S110P INSPECTION
t.the undersigned holdte.g a votid ecmmteolon leeued by the Netirer! Doord of Dooler end Pressure Vessel inspectors

* Hankd, C.and/or the State or Proeince of e e and eergicyed tsy et
heee inspected the piping described in thle Date Report onb 19 , and state that to the best of my knowledge

end belief.the Manufacturer hee constructed this giping in accer ? s e mith the oppisc able Subsections of ASME Code.
Secuen au.*The Hartford Steam Iloiler Insg c r ion and Insurance Co.
By e6gning thle certifieste, neither the Inspector nor his empts ,er er ske any wartenty, empressed or traplied. concem.

Ing it,e pletng in this Data Report. Furthermore neither the Ir e pee tor nor his employer shall be !!able in any menner

for any personal njury or propeety damere or e lose of any kind ertesng from or connected alth thle inspection.

o.t ~ 7n . %'
i.,... .v - fu/ (, . - Io . ') ?C o-, e . . .

-
r>= -

-

3 epeete: Nataccal tJoerd. State. Province and No.

e s!crieme..tei ehe cie o.m e, note, e..t. e e or d.awi.,g e r a, ,e u,e. ,,.e.ded m .... . .m m., m inf.,meno., in neme i. 2 a nd i
on thle dele report la included on eesh sheet and (J) each eheet to miemt>ered and numtser of sheets la recorded in liens 7. ** Remarks".
Printed in U.S.A. (2/73) This form (E62)le obtelneble from the ASME,345 E. 47th St. New York N.Y.10017

L



i . iiCN IIRIll.. . !'}}1|Ild } lic, " ' " " " " "*
+

M /['. Kl.lH Jt.it.Vit 1.1 i; ,.

kbh l . f:0. ~712 7 - .5 i;. i n ;w , . n,, i ti . ;g.,.7 7 d,f;.gy ,
' ~ ~

.

} .uti: , BUT.G l'O'.'K.it CO:.',l',t. r( iaa10. g ig,.;,f _ cg,;.g i j
locatios CAlN.'/dA UNIT J J 0hnr/d/cM.C .g . .

,

|, D C |Js /7 ny.Q c. v.p- cgg.p h
~ - -

Lf f!C'ill 0; /gccg e,3 ggg. g~,_ ,",,#'ll ng te. f.g~ : ,g :,,.g..f g jiT ~
---

.

W'DE 1 1/16" Ot fr -

" O V I'E . - f._ 5 L
/ '

WOPSHhLLGihllbkhgg
'

t-

, , -

;J." Access llOLE PL 06
64 PER C T- AH 1 -

' 3 ,'
1-

fyn=17cs"'

f
*,

.g 4_ ~. 9
-

h;

12

-t - 4.. 1 -

, , ,

.s. ' . ) .
.g:

'
~ ,.s.

-
-

--.: -v
i

-

. - . -

.
. .-... ' . . . . .

u _ i, .
* '-

'
-

,,

I25N~ n-c ' \ 4'2>1
_ 2. -4

(-qg c ) i tis:c.

J c.' ds
'

. - .-:.
\

N.
v> 5 SWtCPO LE f. .

-

p 2.soss.
. 6'' d

(ATTACHM CT.D-It;) )-

! . M 1 ..-s. -_;. ._ spEciAL t/,ATEn!AL,

L CHECK ALLOCATiO:: SHIETS
F BEFORE CUTTI:iG.

''

..
.

' USE E AR:n 13 LOT 4t 4121,3,

HT. dk L 2,12 S > (n'.o4' *)a..,.. ..... . , e..

,,..:
' U '-'. r .* * ' ' 'RAUit FLoii' ARROTTS

'
-- -

.

!!.hCH215 ENDS
F j i M. S C '. C T - D - 2 , 14Ude;C;r bi;[cty [[GIaied

; i.XC L P T A 5 h* 011.D

i. e i

hl: ASS __,b l.[.N[5. b _ LiNE SP!:C. P 6_1kO O ' b :-- APP. CODl:3_"'.*:EM.1II..Cl2 NO.ill:(fD..l _ _..
,

_ _ . . . . - - - - - _ . . -
_ . - - . - - - ,

n ai., .i;ei.v om v : secci.a nut Pn i.ea v c oi.in e > * n e : ;Oy

- _m__Tr.'.s. i.:.wm.---- ,I - ivI n. r iici c.: n t/ si
. . . . ----.c_ _ _.

_ , ._n_ _.u_T_ n. xs ..i a ac.., :m .

s
.

d SIN _mp V ],i).ti.t nep. ils Ei i.' l'estrit.1.t I P l i P iititii) - ,[ ,C_sy t

sysTo.i ._ M A.! N S T E AM . ,' e.1) . . _ __ rAn.s m .J.S.JI"-
7.1:r. auw o :m..C.N :.14.91. ..S M.0 03!&?2) Pia:ss. li SS'. P.si. Ti: .u . .G OC. " r. ve r 10,4.79 : ns.
<

@. - nruist ru .C T-01- 6 X.pu rt: si A n i: .__. C T. . S M - 5 A.. _.__ __ __ .._

L



u

i'EIP GRINNELL INDUSTRIAI PIPlNG, INC.
,o..,,, n , ,: -.

o^ 'or "=.

Mo.wrasci//ceq nayp
.

,. m' ,

--
. ..--

j f.7 TEE:f L0 nrC0i'.D Shm t . 6 Of
_ . .

Reistcr i20._.0_.: __ _ . ~ * .~D- '.!. 2, .

/ - ,>--
eno c u. ,a n et y , n n. 7:,

Revi-im No/ , W.'.1 Gev ,is tor Dc ' c__, c.,., , ^_ ~. _c |

DUl'E POWER COMPANY -~ - - "- _ . . _i

C
~~ -'- ~ ~

7~~ ~ !
ach name ,,AT/d'/GA UNIT S- I c~eract No.._.? i ? I Location ~,~, c: e . .e r ,, r - ._ c. . . _ SA.

._- i __ m -...

.,,. g ;;7 , , .

7 {,h,, rf 7 k. e! c e.v. T V co . mr t
i4 L, ,

^ CC 'F '' W * ' ' ' " " ' ' '-

f |. ,"., ,/M[en icocuuem 4 enccc:.|s:4 rem uv.,iU*P," e - @ ;p a
r^ a sut.ae n jg ,j,_ ogc;yy,,rjoNf g/gq : r-

!= 6
-

! F | !'31 4 'W13.XI .3.75B%.f> ML'5._ij |' f'N, "|r. ip. .,t.. T r^.;B ,/.'. ; 3,. 4 _t - l-- -
.

i,

t T _M..,_[. b_I ,._..l __{.-r.4._g 7 ----I ;- c.S, P IP_E.J'O.ASM E_S&_Lo_fa . . __._t g ,

'- '

pf_t&C -
. i

. . r i .,['- g ' ' _. pp
' ' '

,i r u p., x.m i 3 io r 4 tui, u 0,t L m - t 4

' ' g g!_; p _.p{ .. _; - ; -4 -| O ''-' O_._. __ .

i t

' '
-

__ p t..!_}.._; p l..;-- : ,_4 - ;_. _ _ _ }
'

I
,

h;I'.bI[ri 3 -x| . |_ . 3J Mb. Dl.1.H 14W
' "_3 . c;_ a . ._ ', p. 1 .; 4

I L wn. _L J__ .
IR

. t ; ;..__' j _{ TQ_LA-?._3fty!PS W,JaisDE __
__

t - t 1 - '

. _ j ._[._ {- r - i-I - ' -l ^ l 't . p F P OJ4._S A _515 6.RIOV.L)Ll( ., , ,

;__ ; i t_.' . ; _p._;___,_ _; -; I(20,os o_B l_Tc rist Lt) ,_OR !
f

! .{ _; } _ ;_p ._ i | ,_J - p. M _2.3fN.P_C_SI AMLT,5S.

,7 _. p p p _ . _ p . _ . - ; i, p C H D S PE R DE TAIL CT-D-2.,
, ;

_p p p .;+ ; pm; ;_ _ .

; |
. .p [.' ./ C. | E _'.. _3, 2- } _{ p. ? "r , - m c f. Y. P. W E l D | | E

= 5
_ i,

,

. _ .
..a.. ..

.

4~ ' ~ Qifp.._; i . ;_p . ha To 5 A-ios PER DE.T. 4 .
;

. K tt c.T- vf P> - I., ,i , Pr__}__.,',_ em_ ; * ' _ |_.pp .,_' '

q/,rri:cuii:i;cr-D-h.)..f.h r) .

. _N[jf l,- p j-- ._ | } ._* | 1._ _ q~_ -'

!! 2 ' , ,, A cc r. <.c li o L E. P L U G P E R. ! E ( .,N
,

__y. ,0,4 4+ l I 5T- A H-l SA-|os 'univoc
-

__,-:.
7, r.'} t-i .

"

--- I l --.-, -

i
--

-, 1- -I ,l D, _, , ,er , ,- ,

7.-i
.

I . , 6_| ,
7__ _h f f||

.--

-

- ._

'l.
. . .

.

,_, ,..
.

' - Jn= mn.n2 pu KE p| Nuclear Safoty R'clarocccae cuss

_. r. < mw u .T % 11A -. -



ron. u m ms .a

JL3E(lle GRINNELL INDUSTRIAL PIPING iNC.
~

-

I 2. r--

h'g.jov cis vi//c~ A C. HP
. .

2[ of 7fMATERt ALS RECORD SI en'Register No._C T- Oi- 6Ju .,

PROOUCTION etAN*st n
DUKt POWcit CUf.1r'nNy Revision No.(T)_'.JJ RevisionDate lLJ1. /7 i

CATAWBA UNIT y |
Piece Mark _C T- 5 M-- 5)\ Job Name _' /,, ;Rfcyw A L- Contract No. ~7 l 2 7 Location

'

r- -

.-

t

5' / [/ ([ / ,). f / / '
09 , ,1 A v

' Or ),*.N i ot J A, tTV CC?.* T r'O L ACCOU'J T f'.C d * ' Aig n s A t..

U P A F' T f s U'.* C E R DCOCnlPTtQP *

O~ 6f f [C ,.. ~ / A f p'* w TJ NG NU4mf ft |DCCU"F NTpar rnOCESS ;T ATU"! U,V f p, q t .M n { e, c e

i /
|

._pp p:_pr _: p., u,

}SP. E N D PROTEC TORS 2. E31. , ; ; p
.

,| p_pp 4

[P E P. c T-E.P-) i: g ._ps_; : -p:
t .

1;' - H - -I | 1-! '-| .. y,
(

_.. _ p 3 _ p . _. p p ._ ; p, _ p ..p . ,

|.
, , -

' . ' *
- ._.4_pp .;p 3}A i p.._;_ _SELDr.PlR AC.LN G P ER_1 . f_ ; E._.

I) . . ._ppL. _{ ._ |_ ._ p -p. J._ ._ | CT - E6-I __' [
' ' ' ' ' - ~ . [ [_ t\ .. 'J.s{f_. p p _ _ 4.._._px _ p> t , , ' ~

' ~~ '

- -
_ _ _ , . _

- a
___.

c
i:'.,x~,'__;gj, . C, [Q A .._ p,_ } {i._ p34(I 315MW) X &{.">-SQ) .I T ', '%.o

-
,,

| t
^

I [ Y;0h;LC;h;'f* : ') v
\ _1

..}Ej__-[{ _hp_|__._|_mp.._}__ $!Nflyy MT,_70_ql-/o{ __

5.p. i[ ;'
,

N 3*E '

__ {__ p p _ p (- ._ J .._p._ | _ - p

_ _}_p p .h p _ ; 6_'_p._p._ | _ _. ERD _Erlp;r. I E

|
'

,

_a _p H _. _.p }_ _ { .__| _ . p - J

s _ | p}_ _pp __p _p._}__- | f. f
\ ~ ~ ' ''

-

._._p p } _ HJ _. _. { }_._} } ,

}. . - . ,

.__1._t pl_.pp .._ j j p. t _, _

,
_.

..~

1.4_f_pp.__ | 2. ._{ __,._;__. p f_tl.D_ERO.1- I |__.E_ t_..I . ;

j p{ |__pp __t | _{ | _ _ __

i
'

_; _ }_ I-4 -F- hr-b =-I I --_
i

. ,.. ., , , _ , , ,

;h . & _ n f, t:f. 2 T'. U E E,' 'F!UC| Cat Sr.feiy ilc1a'od'

Job Supplernent J b ll F) M FG. Cede



(.
. -1._-- - -

:

. " ; 'L ,4, . ' |
'

. . . . . .

. .._ .'Oa. u ,

. . . , , . c,t- "E F- -

.' c r *
.

+ ,f. | v
-, . . .!- g~, , e. -,* ,.

v.
- ) .5!* * * i9 *'

s, ,e
.

,.- .
. . s*- -

J.s_' -* w l. s'
_ !..|. . ..

\.
t. .s,,, r e

._t _ .
.2 - *

,

.5 5 E Y. $
' --- p. ..r. ; c,,o,, a <

,

y ) W'y ~ii % u

.

Q :fs /*
s* O t-,,

...i,.. eJ o .t .
,

.e c m.
. 1. . , -

,

.j ... . . ,

.O Swo . e .
s .

o 0 @x _ ___.. g
s.

,g , . , -. .
,

'{- [c. '.n '

Qi \ yE
u /

>

6[ 8 *r- aQ ,U(
/ L.c uo < a y,p a.

i

.=
-

I O<

ra :s - -

- (,,g 3 % ul l
\. .

LJ w U
_, . _ , .~ s p

,'y .

\. , ' * .
j. c. .

- .. ,,4 at I / y

b. |
,

F 1 I,* 't
sk

n
#

..d' p f [4
<

S
.. r

! t.l / %. . , l ' y.- . .. . I ' Ns .te .

g ,t
[ b p ( i j ,.y. ' {'j? [ '' /j,.1'

.[.|'. '; e,, ,

tjq - ' '
; '-

6 y.,:,.g i 4r. , . . , i q., --e .,,

e t i o > i i i
- c-

,g &,
.

. cc ,...,------r..,.-- -i--

1 e;
2 \, , ,

f>*p . .,

65 . U $ s '* (' . U" ,3 rh E
-

.

s r. S,'W Jl y 9 >,

- ( ./, n.,
*#U . r, J.

> - * "

r3 < g g s
~

Oc J,- 3 ,. is q ,~ - - -%
( \. -

UC'- t' C <b **"'-v 'g. wO'*
U I ")
O u-

.' ' .% /
~

f . f-.~C.) * N
C\--

' ,u, < z .,a *
. . -t: L'

0. e 9 tW'
.

~~ r L'-_ . , _ -
* (') 7

|rs
s" C' 'e c'

.
- ^

c t 9 -

-! av
.

b ES '

'% e # id .J d p J
'

s%>o <

;2 E c<_ W- .n o u .s e<, .a m a
-

o , , , , >
p _._ ' J| O >

.s _g g a.o c g r-p cu g
O a m Qo g ,c ao w. $. .. e e , ii ._,

:
:r oi . o o<i. p .>.L p.x u. F. 32 = 2 c

. .---cv:s
ou _i o ._. -= - -

:s Y t, -! <2 _; :s-.c bE Ei
., .

f to 1 a.,

3: - z 5 9e x I'"j -*y - o _ a o. < --
8 --O- O< ~* W

C.L C t/)E in < J$- W I .fs ew r.a , ;cn

tn, t J o.| q
t. ,,S t~ e., - - Os te>C -'G y, O >

' b <_i .2 (
g 9. F

~ 9'-J ta .- c :
.|( 5 4<

.A u._ :< M in.-

8 $ ?s dm
.

d W,. <i C.J
~, e f. 'c- d. N. '

'dil d 7
Qo 9g f:- w .; .; ia a

Nj ^ O -

(/) .

.o v v; cu ;
o .:. o - E o - i a v * -

d
-

2 x, {* p3js'D s 2
> <q U G. m M u. - m; ta e, __7 g.

(.3 La L.. . _. _ _L _-| Jl | I | | .,._ - . . . - . _ .

h.) O''

.f[ h-
.* e =, see . = . .= . e4e sa>- . j

t I 4 1 4 1 4 4 4 I

-.
. ..

1 cy p . a . . . . . . . . . . .- . , .
,,

I l i I ~.
.

-.l. I .( --
,.,,,j

g 7 - ._ - , si E4_

. [,jj () j
~

b i f{? **< < <

*4 5 7
. .Y_ _ _. - ._ . . _ . E b'-

i6- T T . _ _..

. ,' .! #3
,

p q l i I + m i I I i i i I i !'t_
e ',

)_1
I i i I- i i i i :. , ~- ~ ) 5.o- - - _L -+i x,;

_l x l . . l
-

i. z +-

f,r,* d. ~ l. i. 4'.

-

S..' 7, 1 .1 l !. .

- - - - n

I a_I. , ' ' i s. !.., J. +. . } ;,~i .',i
,, , 3 .7

I | | 4 *j { ! .' | 6 | X | ,j |7 ;,

< lb ''i fC .c,'
* / ' .' ,k . ._...

_3

I,f
-r--<--.~.---.-'--- I.r a. . - - - -

# **
- | f f | ! b I [ ! .I!.*

T4 A > d_I.1
8

_.o e. .P.t,2, . , 7,5 3 2 QO .i. <1d ., .: J_ ,> L
,

IO3 .c c)
.. . .L. <_L. e

; ; '. | '~ L.
__

|
-

i i .m H +. c.. i- v' u

$ k N Ul l
| | . 81 d )--

' '

. .

| | | ')-l t) | |. 't { U
. .

(M nm a ! ! . rm ei r i ! i rot f. i m -

_



-
.

,

g-
. ,

. .

@i
x .i l ,

y'
' o

.' U {{ v; .. O f' . . .| | . , :'[
*

.
.

-,,[. . . .._ _ _ . _ . _ .

' _q _. __.u_ __

- P .. ig

d' c.i . ) &. .
{ \'

* * o' y Q1
-.~

% b' *

- v. ., a q c.,
.t 0 sq 6 ag -- --

g. Q g '
*- . BT r" 0 *

t

l.t "%(%{ b% u.,,, m x . <: i
.- A w.$** -* LL

9 - (1 =4.
[y

' - ~

****Y~~ , *
.1 lj *'%,Cmo,- ,._ n ,

ta '**1 f.,
'

ci - .'U.' di.
ss .:_

a: 17 'l h N.
5' (| . o i e ,- U ,

'
e

=- . sa P y. k ,r-- h) f
,

- #
C, ,[J.<j .,, '* *y g ,

-M g 'y_q [ t''., .N , ."; '' .Q b [,

o. c3~ _ -. :: c.. u m m

k ..N o . 7. (;:* ' , *. 'N CA. . ' "T, *. ,6 {O' ~r.
.

'; I *tA , ,: ~-> u . . - , , ,, ,g ,s . s
.

;*f'+;M I* / * * \. ..t 4 | 8 ', 4
, .gb C*g |[,. (.,.. b. *

,,

,
P' *

/ "i *sf I g '. . , 5

1 (W.:h-h o"e ("..o
.* TNg sg

S * Q (*b t*
,.".e \., j.- f + . (- . A s.. f

' . ),Q | \

,- f *w.e
*

( }.g*Dt . .. J
,

:. .a r y. ;
'

9, j _- (s ,q g _. . .--
ir, %,,.

... ...

.'i s.
.

.a g'
D (f.

t si ts s 4 x;.
c, t

. . w . e i
. .o; p> n-. y

k* I;' i Mi )'-'
1

s., .g .

, i f '" j U b D
a.: 9. r'.>

..

-J ' s! " '7''' . n ei M'-

h; Q) . d (% .7
m.J aj 't *-* '7 % *

. , . .** 8 I

/D } Q.l2
i 'N \' . bV s. - D

tu % ! I o s .'. . ' ' O 2''''- 7' ri, S
-

,,,, c G

bg [* S "X* s. Sc -
'

.

f. ').
''y ho '''-

?p @ N 40 ( j h 4.

.P a. y ,1 a .. qc m s aq '

I: . v[E ,h..f.bbh - !][ k b
'

e ,- .
.

.

'?: 88 .Q s s
- _" i:

s . c PC..,i p 'n.e 43? lc .:;:ci st- q
-

? t3s . W b a,,

.s e=s os - \: . . . c-- s . .,e m
c w 3 . N -> 3 C8 O - K N- ga w- g g

) $$ f. ga - /*

s. s + i ' ~> g S. . y y '

m .- -

+,,;
- x .s,f

s
g.
a N . E e n. # <. odO *\' g us9 Cd d .5 %

h}
"

00 ! $ $ h' ! E$ 5' !'2Ein ! ! $. h.

Z Ed * "

og N

.,
N I D .A t Q .

"
d T 4-

p
@ 's, ;,# g

i h ht ? d.

7; $ }) R
*4 o

.'9.
- '-

UM p N n st \'

M= GNmA a
6,n.'a- o m

-,. .

9 4 >, e u
H ' in O b Q 2-

g
- ,

- m #< .,,

| u c.,
, j y(,, O - = .b Q n* e i

*': e*' O 4 N N b 2+ N V, s g ZO d x . 4 Hs

i A 4*
m s e e, a e e. e m m ~ my- r' - _ s

,, ! . %. .
.. riif >i y g

_g gy.p..

- N-' 'o _ c' N i,_ <7 Y -ed E (h- ?,'.- - -

\,%4h
% d +

u- . ,
v ', Uu%(3

y. .? 4% Q W T". L
' 'a,

';::: % o= w N- s _. - . L.',

!.@wsit N W-g W

p a!
.!v, r( dc. . ga .

7 % M i. G N 9 N d a ~0!.:-<

h, p e[<
h, (h

g
n!.4 sk|$ k | N 1 i ''n

.a o s a i
: .g , e . d si ao c- a 4 ., N b u v,.o y c v is i-

' M
.N. 5 $ i Q $,N iN .R %_| N Q - ' ' -

'

, ca a
s s s- . -- n :. .,. 3

8 $ :.I' *
o. i 8 8 n dj u s.> 8

'< ce c c. ..% .: c a m.% gg ig-p qq, a t. w t u s a., ww g g =<
o m

-Q
| W. " '

m ' u sq .: <
.

,,,,, -o M a y> ss .
g p g/ ,e e cv % ~s.)a. ol g 6:;% g ;, y 4 g

e a 64

a CJ B; e_ o,c Ns :- o m a o

,



..

. .

. .. .

. . . . s

. . g e.

e m.v i. [ 'd

.

.. - _ . -
-

y j lyx e 2

m R kv w v vM_
.

u,
_

% . . 3
a a,

a !
-

f. ?s
.-.

' -

b hh d=

= , . ').
- -.. n m.s s .

w -
4, - s- e

se c .

sits ,

} s V ~
" y( .

.

w.-:< . ' .
.,' 9 ,

.- '
*

;j%
xm Aus '

-M) f* V%Jvi gz -
I s.. v.-

E El;- s :-kr ,e M %g

2 d V
9 v. -

,

i e
,
- 11s w::: . . . .

,

s. :. 4 ,g- ca
- v.'

tr-
-

| i!!!3 .

L.5 U-
> r :ti .. 3' s -e, ? ,. ..s - -

I . 4
~~ .

- _ g s }
a i \ 2.: Ne p I 't - ~

.

!:.ih 7 N
.

1 ! j ) -|
.-

3 6i
t 'il$if / I I

a m..
.< ' ,'

\ . . ..!< . voe.s \ ,
1-

I
gi

-

: /%/ d. !i|2
u - s :

3 :
.33 40% d .: .

i -'
g ai }sV

.:

e 1 h C A\
] k d- d::M h .M A %* !!.ii' ts-

~ '

NC "4 !!!!! a) .d N~ ,
~

ja --

. :.st. .

og)6
'- %

[\n
.

..............O +D

& 2 )
.

.$ &
Q'.9

'

4 O Oa -

Y
1

Q ,* l, @$.- N N O.>
I% .h. is 1 5 5 @ -. .s

H, o o

. b)'35J
5 Q .'yN s r M r .c.

[Ns
r= \ ' 's x

, s ;. 4 ., -

S O i 'J ,8 e
-g/c q 'e

N e :-- t -n* Qs g L .d
C( Gh - -'

-N s # c'f 's - b "(-* ' , N. s.

L ik
-'a % s 'N i ! O MQ ~u

,

$ , s

O'N,
x) ; s C* ,. -

.

e*.5 i N.N QN's J S .

!udn . k. a
-i

. : I
-t i.a

, i i 'c G G s
5: : ! .

:: ~. \- t: i: 1.1 i g a s : L..
sm 2. i : ! : t * t * 8 8wo : : 11 -: : : : : ! ! -[

-- --g CO * *s ,; :: 31

.: .I *g .I '. .I f 33 3 5 E
05 2 2 : t 8 - !g su .i.) .!

10 ~
.

.
:i

I 1. * *
a t:a t { "I, . .

- )
...,,,.e-.

2
t

. - . s
.

I

m



P'

.
*

. .

Req. No. ['[/s ) Form NS.3A" Standard Hours . - .En.Proceu Q
.

.

ITT GRIN *2ELI. INDUSTRIAt.
Repair Q sa.esa asese aussumes ar.ne,

-

Oat. [ .f - - .

' *

, PIPING, INC. ..
,

.f h /E-5 ') .

. l , , . . . , . 't* U~ J(J (/- )? J')- [ W dA'U
-- f *a s... . . . . . C / - 6/ v X- e r-J7->s -KG

v.u $.
. , , , -2 je .(d"' " "'*< /,. y />y a yab (c. n o.5 .a - r. t . .

.

.--
. ::: ,r.. . , , , , ,_ . . . . . . . . . . .

< - .
i.. .#.ua_ 1 1 c._re -3 - ..- .

/f.4.2 : h. f j. ]-[
-

~~

(_ ?) sal L 'd 5
:~;;;:::- p | l) E- _; J?M.!do Cl/-

__ _

A
: (,_. 3- 4 (!%/

. _ . . . N
. . .,' ' p///

..,...s ,'

.T t1 ( O'A/ T. . . . . . . . . , s. . .-
~~-- ~ ,: np r (M/ seale t_f.<-

.- u,
,-

p,% ||
.,

.h ' . . ' ~ . . . . . . . .
.' I

*

,. f
-

(f)/ iM ~

: <-
/, J 70, . . . .

,
.

.
s . . . . . . . , g

i t. . . . . . , .- '' #

| |

.'~{....,..."...
s .t . ,*ia- . - - - T.' .~.~.55~,~ ~ ,

' U, . U,. .,. ., ,. . ;. . .
e . ..;..

......r. c,e
c ..,e . c.; ,. .., , . . .. . . , . . ,

. .v.. ......i.7g7- e a '. s 'a ...
. . . . .,. .

. . . . . . yo
e

. ..... e . ... o _r--- _

-. . . . . . . . . . e_ _

' ' " ' .010
},

.010 | | l
**a

.. ~.g~
.- -

..s.......
. . . . ' 4 -

:4
>- -

,

y c. . . . . .

'f||.$Qn ,1 /]
'

~"'~'a~~~
, ,,, ,

bj'/MrMdNf M-~ E'!* PC'''' C"- Cetmvb: Unit 1 & 2
W

. /> -f 7? ,,3 o i ..
.,

0. .... .~ $ fl 9 f ., / 7 1 L Y $.c! ~7!7I''*:~ " ~ ' ~ ~-

a'Qggy -/)g g '"""'~ *"%=-cei.10
'

g-S51711.9- . . .

-> ~ ~ - , . . . ,,
. .

p j

.



. .

[ ,Q. // Form N6.3A '
.*

p ,y, Standerd Hours
in-Process C ,

'

PIPING. lf JC. Repa,r C am,seasone meservie= or=,
'

.

ITT GRINNELL INDUSTRI AL b Y'. i Dat*.. ,-
S 8 .8- 3 -

- ;= "~ dy g; g y ' q ~.5 ,.,, .g,9 **"~f z/( . ?"|=.; . 7 ,,_ , , . ,. ,, ' - ~;. . in n[ _,.
*

- .

/
. . . . . . . . . . . . . . . ..
. . . . . . c_ . .

. -a u.A2 t r r_ ai- t n,_ )p.

d ',M .

. _ , , // - / 9 2 Sa ef/ r e A'

,

k-v I .~(: = : .:- . -ro : .'.

.

:T'O.I';*, /d2 t/ y | g|*
.

/ a# ,

jj j.. . . . . . . . . . . . .

.

.: 9ao-

| -
,

.

, . . . . . . . . . . 2go
,

. . . . -. .,
,

.

5 - -

. . . . . ,

-
<j. 7 .

.

. . . . . . . . .

L.-

- 2.5'c_2 ;n, .i .. ., ;;.. . c .,.. c., Tn. ,
i ' ia- .

-

is (>/,) y
,.

/ ,e..,
.2 , A Mc< 5 c tv L,;

, . e ., . . ., r . a - c. . . .. . . . . . . . . . .
< <,

, , . . . . . ...:....'5 //1-f}} h : C'~":. 's :;;;;'C:
.

.. u- u. * * ~ ~ ' " "
c. S m 4 g. A c h J. .' P ).

+.) ;e :i. ,, .

.. .. [a -... O. . . . . . . . . ,

n$$
i ~ x,,c w

. . , o'o
>. . . -

*~ .010 ! | 5 1 11 f0

/,3 Q. ,i +
'

.. . .. . ....
| 4 . *:y .

. . . . p
y , G2. . . . . . ,

f ,v.2 7 o-,o...

.... r.1,, ..,,p / gx A , m e / ,,,,,, D#.o Pow ^r Co. Cataba Unit 1 & 2Qy -.-
,,~. 127/ a

. ,

P 'f- N' ,,_/[4, /c .e /
* ~ " " . _ ,,

. . _ , . . . . . .

NC. .... '' , n
. .

m2
~PMT ~ [#E

# ' ~ ~ - ~ " ~ ~ ~
- - . .,

[ d wwe @ -



*f'ihGlillitiLLL INDUSTRI AL PlPiliG, liiC. ~"

i ; j, page _ _ of
' * I ;. .

iMGN E T I C . PAR. l l C.L E._.E. X. i " I tM_ _T _I 0,i.l _R. mm
' *

EPORT.
_ m _ m.

[M- 1:t 9 nter No. : [ M'/- [VCustomers // j* , /, 3 p' s 1

Contract /P.O. NO.: /s'l Piece !! ark: (7 K f)m - f )J,

, <A) ..h-System / ;i_ g_ m _ _/~
'

Examination Method: DC Prods AC Yoke Other

cquipment Type: _ <L-8 2, / #p Model No.: I's
''

M_ A c5%
.-- ,

!>rocedure : M ~7 j~d/, 1.cccp t.ance : /_--/ jf - /- A

1.ITA EXIJ:INED INDICATE,

ECOT, INTER"EDIATE,TINAL
,

,
.

,

ITEM IDEliTITICisTION UELD OR MATERIAL AS
WELD / SERIAL /HT. !!O. SIZE AND T1!ICMMPfi.F. 7"PLTCfgLE .,

EE."ULTS*

T

E,f b Y '' M', | , 5 %~''' . ., f/ .MA*h, - - :,.a

h
.

|y
.

b ] '' f w f A c Q _/ /

_ |~C E d/W3
-

.

.
.

&

, ,

*
.

.

.

.

.

.,

IXAMINATION PERTORMr.D BY: J. Smi th DATE: a5 'l 9. Y
- u~r /v

NDT I.cVel: TT
,/,

. f.d[g DATE: ,$Tg b[ .

< l:.N*IERPRETATION PERTORMED BY: *

'

NDT IA: vel: 3Lg #-.
,

~



? .: . . s s c t. i t e u 1 Lt.m sia 0 svg un uxuht

0 ., , ,...
. * *

.a . .
.

I,: ... s .
-

- . % 1 M ! ?2 M.' ' m ' .' ': . ~..
..

-
. . . .

t L 1:.:/LTalII. Pil'l:;G, l ! .'' . '' o t io < 1 r 'li 1 (..:."
:

310U tiTON , 'I'u:t t.1, 't* :'S

0 h. 1. : i,.c,u ! !.I e . l ~r, hm .s
..

. e.'..

AS"" r/J/ LITY SYSTi'i CrnTIFICATE C'ATERl/iLS),

o I:0. IJ-I;'01 D: 'l!'.:5 10-2 /-7C.

o .. 22 July 1975-

c,.um,, e. ., o.. c.i.w. 5,n s o.e.,t... 3 , , , , , , . . .
AS"E-SAIC5 Cr. C er.d,AL:E-L,oction lil, Cicss 2

rip-2353-P Fr<3 ThrJL.Sner 1974 Mdenda
..

o n a ,,, ...
a 31.439" 1.375" H.W.o*o* * * , D. * WALL:.ne;; f

C .I.:" Por t H,.. IC Sb)3-3*$5-31'$
. . . . . .

L e c ob c '' CH f MI C /.L /X /.L Y 515
H ,.s t:s. s,

51..c' ra. C l'i: P S 51 CR Ni MO

L 3117 .24 .u? .012 . 0.'' l .23'

L 3119 .24 .91 .011 .012 .22
L 3122 .25 .O .014 .010 .25
L 3123. - .25 .93 .015 .016 .25
L 3130 .24 .95 .011 .015 .23

. _ _

Y i n l (' !'a i nt MLcHAfE. FKOFE RTIE Sc., m e. .,
e, n, . n 3. i r.nt 7..

7{,'''
.

e. o n . .. rio,. o . ..I! m n Tce'.e.- -v.eid r tions. t r . t. uou, e na , ,,,,s ,,,, , n ., . te _ * PSI ? t ,i . A,e: Etch Test T es, c, j ; [ot''

, '

1 L 3117 Trcns. 79,930 44,700 25.0 45.8 OM . 5 ';3 17

3 L 3119 Trans. 79,900 46,400 23.2 55.7 OK .503 19

2 L 3122 Trans. P0,900 46,900 26.0 51.9 OK .505 22

3 L 3123 Trens. 78,400 41,200 23.2 50.8 CK .505 23

i L 3130 Trans. 77,900 40,200 27.9 50.8 OK .505 30

Fero.Ser.t !!c .tf Tert Lot!

: t 0. .i L W2 a .-

25007 L 3122 22
~.. ,

26511Z L 3119 19 [,4 7,ctij64 ,7
26513Y L 3119 19 . [,$ ~

.- --

/(;,[:'256132 L 3119 19 f) ,.

W ,, '

2CCl3 L 3130 30 <

y '..t.: . .'
' '

26622X L 3123 23 'N ,'t
,

!. ~

2 k.~ :Y L 3123 2'i
' ' ' '

20G?:'2 L 3123 23
26:2.*Y L 3117 17

H,6 m .. T , .. p r .:, |,.a.'th of ni;:e hydrostcilca! !y in,ted c.t !!00 psi f or 5 r.r.c. tmd found acce;,Tc...
H * ** I s s ein..n g ;

.. * s
' * *

1,*.,\ s

. ..***...,*** 8, . ,
*

.
* *

.
.s .

$. t se. ted e - '..,..,s g,t,,,,,,,-,-

t g ,, , , ( , ,; .- g . ,e s t , ,,, t e c e. , . ... , o g ,,.. n,,,i ,| ,,, ,:,.,cc,a

2.S L ; d ', - ' 'E " - ,! ,! | i' I I)'|'.~U
~ * '" ' 'Y' "

) , . .. . - j, .

Yf.! , , , /]U (. .. .*<'. . . <.\ ,|
*

.. )'?S* *,

- . . . . . . . . , . . . .
-.._._

.. .,

h . e ,
'e'. { .f. ....... . '. H.: n abu s ,, s a s ,r.. ,

*
..sor e s .- . i e( .q a /,..,g..-..(.. . seg j,

F A s*, ,;p ed 10Md 4/70



41C Of L ', I O.1 PU I'L4 f t A1J tf i:UlM , - . ,. .

). .

. . ,. .,( ;%.". .

^''.,
_. ., .., , , . w e . . . . . , .1.-.

; . . ""'"'2'.

1 li f 0.
g ,.'USTR i t.t. I'l P i h"i,| r.1 L". U.'. J.l l. 1:"

.. n omTos. *s : : r. ', n i
, , . , . . . ,. . . .. , i,.. . V i 1.LL.. , , ,

t, 3,.7 g,e .,. l.ITY SYST T 1 CERT I F 1 C.'a ; G'/.T Ti,Ii.Ld.,
. ,

..

I:D. !!-12.i1 EXi't hts 10-27-70.i

D
-

. . - -
D .,t e 22 July 17/.

,,

C .,1 . . .. c . e . n,. . c.i.e. w. m o re f,y,,,.E-SAI C6-Git. C rnif'75"E*5cci icn I i I , Cl; :s 2
l'ER-2093-P F-LO::' TLru s'.: . c r 1974 / ddends.

m . c ,. p....
er 31.439" 1. 37 5" l' .t.' .

O.D. a I.D. sWALL
, , . ,; ,i

C0-5092-34''-334C.i.w. P..t no.

L ar.a t.cn CHD'lC AL AN ALYSIS
H;:s N.. ce

5,,. c l h e. C #N P 5 51 CR Ni MO

l. 3117 .24 .89 '.012 .021 .23

L 2119 .24 .91 .0!l .012 .22
L 31/0 .25 .C6 .013 . 01/. . :'" gA 7'^,# q

L 3122 .26 .90 .014 .010 .'d

L 3f23 q .25 .93 .015 .016 .25 f.,3 g g-

L 3130 .24 .96 .Olt .015 .23 '

.,c.,,,,, .

YICld IOIfd MCCH ANIC AL FCr f fGil5
I H. et No. lCGi 'p*'h' % Offse' t ic.. ' > ' g g g,' g 7,'. . .r ,, ,.

--ee
Y. eld 5 [long, r, Re d. i.' e c to Nnd erm ;. ,,,d N o , g C,- * PS! 2 In. Area Etch Test T e., c.1 t r . l. :|

5 L 3117 Trz.ns. 79,900 44,700 25.0 45.0 C.' .WS 11~
_

I L 3119 Trans. 79,900 46,400 28.2 55.7 OK .505 19

4X L 3120 Trans. 85,000 48,700 23.8 44.0 OK .505 20

2 L 3122 T r.* nc . 00,900 /.6,530 26.0 51.9 OH .525 22

4I L 3123 Trces. 70,400 41,200 28.2 50.8 GK .505 23

3 L 3130 Trcns, 77,900 40,200 27.9 50.8 OK .505 30

Te re . S'. r . f Heatr Tcc t Lotf Fern.Ecr.f Urnt5 Tcsi Let!
~

l',Z."..F[/.,T L y. .17, .l. ./ i T. W L 'fI, i .,( . '.
.2 s I.e, ..c. , i .;

....') l '1 W :X L cl_edL3
.

i''3
'

'. '412 ' L '' ; J.) PJ 2. J.8Y L ." i D
: )

L. . .. i .: Y -
-

'. C.613 - L SK) la 2O2.'X L .>l17 17 , . ~ . ';f e. ii

'c 0 2:~ ',23Z L 3123 75 / % '.% 6bN L3|'a
-

l
f.f ". J. 'Z - - 3 ;)4 Q 20J16Y L 312J 20 | ."i 'Q ,)

l .X Tl.4 . .- -1,

v; y..
,

| $13; 3 .*: . ..i .
,

_..l,, L ,, l .. .. ,, .
. . . . .

"' M 'Y L ;-;l .L's 30
.~~'~

N.? I c. L .)I17 17
.,f j [,.../ 3 ,,f p g p, i,;.no, tn1 ical ly tented c. ( l E 00 t si f or 5 r'm. e d io'.''id Q~- P1'n , A t.... l e,

.

|
He t lesawa r f; f.e~ * .., , *.

.' ' . " 5l .

; ; : ~.,

, . 3 f. a. .,x .; ". "'.'
*

, ,

.

.3, N, - .. . ..

, , ,

,_ , ._ _ . . ~ . -

:e e be.* c it! * * e i t ., t c e- r.* v h. s . I ce r;.f, si. sc sc s ts 9 2 L,e c oe ve r t e s c ont.n e.e .1 e., e c e s s o.
* ' g| AP (J r . & O 6 y.8, 84 Cy

."' ' n ,>
F . , *g.

,.

,,

. .s,, .**' ;- ) .m.. . ? , ... a
** W !* ' , , , e a',/ , .o / /'.[ , - _ sn ,,

r. .. . . , s .. p.
,. , , , , ? *a'. .. -x .. .. . . '. , . . o.. a w ,/

- !1 ' . ' * /
\ _G

u . t o n . , n .,i 9 .. . m . . . ., . . . . i.a1: m , /,;I ,

. .. . . ,u .n . . C t. .: .

l .

'' E * * t DT D .d 9.5 , 4 * ? g. . O g .,j .



m. ._ -..

, i.
! * ** V . .. -..

't. * . .- -

,;/ . * , ,.;.i c,- .,,

t
, . . .._...v. w. . ...,_s.._

I
i iTT rP|t 'ri L IPG;i",U:| /.l. I'll'll:'', ll C. ' ' " ' ' ' '

. .; I . . . u. ,,"g g. t p. , g y.. rr o '." r o n . ~ . ,'e
( . .., . c ; n<-

.. s . v. .. .g,
/.C ' .; C'Jf. Lily SY".Ti'i CErTI,"Ica.TL (:;r.T: ,:1.r.' ,)s

i I;3. I'-1261 E.XPl!:E0 10-27-70.O *

- .

22 Ju!y IL75c, , , ,,

c.u . w o "< . ''3N''''d*'"> f,n r,fs105 Gr. C N.ii'*/d!T'.*Ni lo:: 1 I l , Clz.a 2
l'U:-2r:53-P . F-SC9.5 Tr.ru Drmor 1974 Addendo

'

..

D " "j "''" 31,438" 1,375n ; ,gt,0.D. . - a I.D. a WA L L.u ,, : .. a

06-5693-3 G-314c .i.u. r.. n..
_ - ~

t ec ota i C u i M. El L l N AL Y s*!>
- lin t tb . 6'

s,...I i:.. C v:1 F> $ $1 CR HI MO

L 3||U .24 . U') .G!2 .021 .23
_ _ . _

*

L 3120 .25 .CG '.010 .014 .23
1. 3130 .24 .95 .01I .015 .23

.

.

' -

field Ioint uccursrc At r acr rr:istsc .,e.9

Tc{* +' T ",'i l e
' Yield
on'"c. heet No.

. if)* '[ I ' .S'' I I ' Il
F'1

l ' 'iLe-. 2', E f u ;. * Pd. P u .c te /b e. *. rs: n. e,.. t,a T.., 2,.. ;.. i 3-

4 L 3117 T r.'n r. . 79,900 /.4,700 25.0 45.8 OK .,.) !?' '

2 L 3120 Trcns. 05,600 40,700 23.8 44.0 OK .503 20
4 L 3130 Trans. 77,930 40,200 27.9 50.8 OK .505 33

.

Torn.Str.# Hent'' ' Test Lot #
ht.614Z L 3170 ;.c .-
-er e, , n n, ./ so s- s J e. s %* $

'

26519..* L 3130 30 D24' st'

-
. ,

70619Y L 3130 3')
x '" [ #~ g 'I',61?X L 3130 30 '

"'0002 L 3130 30 - . s . .-.

2.'62iT L 3117 17
'

'

.

; ".210 L 3117 17 e 4
. . . . . .s. . . . .,L. ,,.

, .. .

;' . ~ .'' l Y L 3II7 17
W 2'Z L 3117 17

."L'2'.' .'.'."r,.-+ f r :,-+h cL.itt p Ir;drz: 2 tic 2Lbi- icci:' m '''''^ t.5LJr r 6 't.ra:d-.fcu r1 rac: G.:u> 1. . . ;

., , _ - ~ . . . ,

, s ..- . . ~ ,.
.u .

j ~4 s'' .' ~. .,-:*
* . .

*

.'; Q-*~.,'"*
'

'. - - - ..-
-- -

. . --

'L5 . . ' . .' . J S a w, ,, , . ;,, , . r . t c c,,,!, vi., , g , s s a I.c c e r., c t e s c .5 .t c . J . .. ve , er w..'. . ,

'.'. 24.3 _C' " ' 0 J 3. ] tj M '... . r ,; - * I 'he < a'r a" y .. .
f-'.y

(. ,,<. .' . . , |r . . . ' . -'.'if* d . / .*j ' / ,
,

.
. s . . - ->. . Y,. ' ' : # . *

'
.

' * " *
* t 2 ' | t/.'t . s f i .. t. . ., Mesc't.~ pc6*e.

,*.J, ,
f.

.y; . ..s.;i.ou .. .. -

..I, /

-- e
s

I 1, 1. #

rCs.,e.o,,gpg, , yp

n



. . , . . . . . . .

MILi TEST CERTIFICATE
ITT CRt't1 ELL C0erenitew OUR g '- s s eITi' Grinnell Cereerntion ' '

wtLDING Pm'N + 7 ' "A l WN ONUIU NOscLo To *

.
PRINCCTON. MY.-* n.-.s n c ,9 1 1 n

,
y n ,.., , ,.,'i l l a n R ANC'4

" "
.

I' ,,,' ,' p pORDER NO.
SHIP TO. U *'I'O I.grj, t h Power g,7g7;g.gg g y qq, 1076 .

CUSTOMER S
ORDER NO -

. . . . -. ..--n -

f
P H Y 8; f C A t. Pf? OPE'tt f C8 urg?

CHEF /fCAL AN ALY4Se r r v e..c. u n t r u A t
- conc S"EC!' C ATION -

DESCRIPl!ON OF FITTING
e.... n.o. ,.. C MN P S SI
e vau ,,,,n,

-
en pg; TING M ATER'ALia, s , . . - c. ,

, Poi .. T.s , ,.. s t, no=r=,
- - . . _ . . .--

AE*E SA-23h k?C A-10 M
4

?1.625 x 1.375 Min. wnli F />h900 82/iOO 25.0 .25 .9R . O . 't .011 .22 8 CT-Oi- 1 '7-1 A'MP
C t.> - c k -t 7 -1g

El G3-7,1,1
_

i
i
1
.

-
-

.

. n
-Ditto- 2 160900_ 79900 27.'l a2h02_..010_ .011 .25 ._ AFK1

" "
1
,

" " ! ARETm ^to-. F h5900 85100 27.9 .25 1__. 01 .009 .021 .23.

/ \

i. e.,k )
(

c- .g - / L.'
,79e -

.-

i

i. -- - -* S t and trd rour,d ten! spec imen u nec* for . ten.s.il,e prc pertic: .
-.

-

i._
fThe Move fjitjmgp_'.' ?re r anuf cturr i and tented it stric' conlianc) with AS".S

Sc_ct i.on _III, J974 Edi.ti qn , .. .Cl sc 2 thmuch the 1 974 F,u- mer Addend -

.

' 5 f"t .. 's ,' r..s t R ggg g.e.s ,,, , , ,
~ '' **

~

.

* * ".f' 8,,.'W..*.'.''.'*,."..'!.*...'.,,I'***
I '' * '

l1'h*'*W''' W . '
".F'' f f *

. ,, ,

. .. m'' "U.'II I. |* n.es ( m;,y. .# '

. .. . . . . . . . . .
, . . . ,. , . . . , .,, ,,

i
.

. . . - -
_ . ,, ,- ,

..'|
.3- ep , g. . e, . ..a ' *.* p - e .*

o f 0. ." * w 0 i .' * m
C.'''* * * * *

e .,e . ., e . .a e 4 tv s* at Iss:st y

..a ,

edCAT ? PRAT"*NT t. ' f".t N D A r ts.*p M alt 1ED D :* N0fl*4 AI.f 2 C D A *4 0 T CM PE ra f'D C .-~ 7: 'p %* A s t / t o O l ' r N C H r r*.t ' t * * r re r . 9 . c. , st r e. nr.,r..e :t

C == ME AT TFtC ATCO Ptit SPCCl* tC A f f 0** ON Ort ne rg F : W)T FO''.T n r, T f,33 93 9 pc if,eg'r A;* cer'.r- t +. ;-- * t. L t'i
-

*.U c'' C R t'1 C D A N D nw cn4 N To o f. r on t M r. 1$4rntnY C F tTTf 7' Y 7 64 t'. TO f tr A T!'t! C A N D CC'll'? r C T f'-' #7 ff ' A C O; '.:H*eC.

TO fif.C r.Mif t'. IN f li f. f'''/*.' i T.93 0!t ef" Tit!S COft ros:A110 7.
Ttits _O AY OF . 54

s



-- .
,,_-

..,, ,
,

Tile MOf0DinI IVlRCh5HC Company, } HC.
'

.

, P. o.1:,,s z,o . - l'i, a .ints 11!,. Pa. IUM I l'h..m ::1ii .:n ;in

I..
.

- .

~1 May 31, 1977..

.17".' Gfinnell ~;ndustrial Piping Inc.
p. o. Box 566 ' C E R11 FI E D.

Kornersvi 11c ,' t;C 27204 fj.
I M I L L T E S T R E P O ,.,, T.

n '%Y Y &.'

s_ --

YOUR g,s.gs .p sio. - CUR CRDe at 940. DATE SHIPFT De

ken'6156-P 10038 6/1/77_

-

ITIJ ME WT f. .e s &t iP4 0. ! SHIPF CD HI AT e40. c!.'. "*

. .

I !

'. .__ ASME Sid 0 5 _NOR'*3,I;1 ZED
__ _ _

' i
._

. _ . - ;
t 4_o |N94153 Ay,

I-
I P t . -Mci ~ ~b.p@ SE *3/4" - S/W S cc. Welci Ecsses per SK CT-WB-13- N C'IC3'60'2 J1 TLE.-~07 0/14/76) i

. - 1 -; ,l i I,

-= - --
,

'

9 e ,

'2 j 1"f Ditto Pt. No ._ Y_*Id SEiCT- 3 0 0 2 --2 2.0 E8 7? 5 ; 70
I

i
_

'

! ,0A070 la..
-3 1 2"'. Ditto Pt. No.-Y*A*SE* CT-3002-3 i 12 7 p-

,.
--

"% *e

[ iE,. , . - r t aw r 5 5 co of, ,e rtr etw s

% ,"
.

S' ! '' R . ni no .cu cc . Ti ,t ,

I-

D -[ 32 .80'!.006 I . 0 2.*[ 122h
' '

'| I !

--~
- .t a : !

l. . |'
,

,

i

| 8'r "- ~ ~ '
'

| t !

'% .26| .78 . 011 c| . 02 7 2A I i

'

t n a ;
'2 *~ ' - 2- . . .

f- 4 i ; j |i .32[ .74}.0171.026
1

, .s
193 . -

' y .. , ; . -

. .,

f' | | | | 6I hl ' [|
<

x\ w. .,s : | | m y:..
-

1i i ,,

|,~| .|- 1

| . ;s
, .

rred j; ' TEN 5fLE ,tb ; Vf ELD % EL.ONG. S R.A. - MARDife$3 ! ~' O * '
g g.gp,e A R KS! 1. 7. 3. 4- S. 6. CTO.-

.

i
' '

3 -76700 - 36800 d 34~.0 ' 58.2 | Mill Source - U. S. Steel
~

i
'

a .. .| .|,

2: l 75000 47000- '32.0 ; 61.3 ' | 14ill Source -'' " ''

.|. ;
- i i i I

3 , 75360 ' 42770 31.0 i 52.4 ' i Mill Source " "'

| | i: | I !
'

+

!. - i . ,

' b INSPECTId1 WAIVED PER fC.. TO'4 WILSON ON 5/31/77.
-- -

, , ,
'

.. [' | 1 - |.

; i.

. |
- -,

iWc herchy ceiliiy that the informatica contained hereon has been taken from ihr. mi:+ina!.

miil test repcIri irom the producin:; mill, wiiich is now on file in our office. We a! c ccr.i.'y!
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CUSTO! vier: ITT GRINMELL CORP. Dato May 2, 1978
CUSTOI,T.R'S Order No.: ken 9442-D Bonney Order No. 61651
SHIPPED TO: ITT GRINNELL CORP. b I'icrk

PO BOX 566 1Sg.R KER 9442-BHIGHWAY 421 . ( _

KERNERSVILLE NC 27284 ,yg /
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SA105N

4 4 P232 ,34 (1.375MW) x6 (.432) Swecpolet*

3 C.27 Mn.95 P.012 S.014 Si.26
T/S 85,700 Y/S 54,700 El 32 Ra 59

*
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ITTG - IPI
QUAUTY CONTROL

),'- APP R OVE D .','

T. C. WILSON

DATEf3_9._19_IC, _

SHEET , _/ 0F_ _/_

. Thio i s to certifyf-thati:

1. T1 e fittings supplied are in complete accordance with the ASME Boiler and
Pr essure Vessel Code, Section III, Class 2, 197' Edition including
Wi nter 1974 Addcada; SA105N And the Purchase Order.

2 TF e fittings supblied were Nornalized by heating to within 1625"F. andi
lE75'F. for 3/4 hr. per inch of thickness (1 HR. MIN.) followed by cooling
ir still air. o
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'MATURIAL: Linde 65

This s to certify that this m: terial will conform to A.13 An,12 69
Lam,,j,cu,S.16- .Et has the fo]1cc:1ntchcaicalanalysisnee[in"e tneo . "

requirement.u ci classification E703-2 :

ad . /(3;' .; |i' ^ .
' ^

'

''U
065214I! E A T ljj E D E R -

J i. :.' .

x &

l '.fCarbon' .04 E S- ;
-

1.17 9 /
. . . .Man;;anese -

.00$ ~ '
'

Phosphorous _ -- '

Sulphur .015
-

* "' ;;o.e.W-

' Silicon 54 ''-

.12. Aluminum -

Titanium - .07
.041Zirconium ~ ~-

' Ladle Analysis:.

he i;f/'
-

7:% . ,-

U nion Ca rc:y.irant e -
..c _,:: .g .. a ;erinle yl.an-Qualit.y r.p. .

Ca Corporatien - Linde Division_
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QUAtlTY cot! TROL j
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T. C. WILSON
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l. ' ' Th i s ~ i n : 1 o' cr r t i l'.'.' t ha t the f;ubject Irni erial was.: wc]ded 5

j: $ n 10 - |1 e*-; t p.' aten : s _ r,br,.ze i n - SF.O 5. J ur4i nn Y;PS ' 5-2, that th" f6 tent re::u 1 L 5: nhic.:n i n T.> u. ;.3 i n A:", oc i a i.en , 7nc. lic:porL 23400
| _ were pro:ince dfTrom t h< ::" i enI p' d <m .and i hni t he radiograph:< 3
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i, 'of the'te.:t.p)nics were acceptable. 0
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i "Jigr subjec t; rnatorial is ace.:ptnble f or use on AS.'.1E

,

1: ~ Sec.t i on ''II I fnWi ent ion i n the n" ..::]de9 co;:d it ion or
: pont..wc] d hea t treat ed con d.i t i on - ( t. cit al tiino not to exc e r'd'

,

20 1,ou d : ) . 'in J:. ir.... :-]no' im use d on ir;onei .-t rm ed tral eri n 1
.- v.i tis - ;i 1:si ra ilnuns service to:nperature of 130 degrces F. I
l. - .

p -This also ecrtilien that the subj ect rr.ateri al .i s in i
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i C]. 1 through|the 1977.Fdition.
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The follouing ter ts stcre performs.d in r.ccort'ance willi SFA-

5.1<'., DOS-2 :-

'

1. Al l-t': l.d l_'r t t.1.T.e.nsi on T_e.s t :
' ' -

..
-

As l,'elded: I! cat-Tre: tedi-
.

.

Tensile Strength: '79,200 psi Tensile Strength: 76,C00
t

Yield Point: 74,700 Yield Point: 66,4JD

Elongation (S) in 2": 28 Elong.. tion (~..;) in 2.": 30

-.i..r:v '.'._ !otch 1:c:'::ct Tests :2. Cha
Lh .

As-Hel.d._:_d_:- - -

.

Temp. ft.lbs. Lat. Exo_.. (nils) E5 hear
a

-20 143 91 90
--20. -123 79 80'

-20 100 - 69 70
-20 111 75 80
-20. .111 80 80

.

Ilca t-Trea t ed*

Temo. -=ft.lbs. Lat. Exn. (mils) EShear
-_ =

+30 80 63 60
+30 97- 73 70
130- -107 73 70

3. Ch'r9ical I,icivsis: (coditien?1 ciennit r::!rired l'y A5"E Section III,. ' ~ ~ ~ ~ C1.1- for infomatica only)

lii: < 0.05 V : < 0. 01 ' . - - --. -
,,

Cr: < 0.05- Cu : 0.12
'

IT1G P1 '!
l'id : X : 0. 03 Ql'Al.in CCNTIGL !

-
J''. APPROV[0 '. :. 4

b'

4. ' I': d ' n 'b.J>|: . T:. .. ! : A:.ccpl.ble
. T. C. %'!LGO|t It- - - - - -

2

D/|tr,- [tj,,.],1,[,'[ |. . . . . . . . _ . . . . . . _
. ._.;......_..._.._.__.___..._..-.___.

.

; s o t',-
-' _ . _ .' . . _ . . . . _ _ . _ _ _ _ . . . . . . _ _ . _ . - . . . . _ _ _ . . ' f. .f i C ET. . _ce... OF. . 4 ?...4. . _ .
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. F. :.hal l le 300 .*c:p r ::: r/hr. (: 100 d. m.s T/hr.) .|

.This cert i fit..:irm af fi:: r thr,t tlw ccalents of this repori-
areL corr ect ar;d am.rsin er. i that .111 ter.i results 01.:1 operatit.ns
perfom.d ny ITi u i:ait:ll Jrl cud our subcr.r. tractor are in cc::,pli.'nce

. with t!.c requirc;:: al.: r i i,I,'. f,.18 and the ..;.plicLble material

. require:.v:nts of. f.':-;''.03 of !.ec t ion '111, C1.1 of the ASW Poiler
andLPressure Tenc1 Code, cs designatcd 1::/117 Crimall IPl. This

. . ..rcp6r,e, in .cor.;,u:.: tw.n ust,a i,r . . . .1.1 r.-: e ,, r . . .o i . ct ' ; o ., ,,.,.nlyc i s , 1 :.e v

in ccmpliance wit h ell 1.p;)lic :Me eddent or /ts:I Suetion Ill,
.Cl. 1 throujh the 1977 editica.
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LINDE DIVI 5 ION..

WcLDING *.*All fu AL5

P.O. tsoX ~/ 3 0. s Mii dWULis. Ol tlO 4 4004 1*cb. 10, 1970
.

.

~

CUSTO'it'n: ITT Grina:11 YOUR ORDER I:0. ~11-258 Ern %19
-

.

- * . 7. Greens. boro Re ?,. A1:nc,rt

Creensboro, H.C. - 27400 LII:Dn S.O. !!O. 711250.\1.

.

.
'

1/D" Dia.,

P r e m = re n =~ u r.., % S/L Rod..

!(,f.[((.r,[# ,M / / f]
< s <~7 h'

< :

.i V \. ,' /-

W c=> m -rxu.m. m . .

'

' liATERIAL: Lindo 65
'

.i ,

Thir. is to certify that this caterial will confom to A'.'S AS.18-69
AS!E S7AS.18 It has the folicting cher.ical rinalysis cecting tite.

requirements of Classification E703-2 :

..
.

_065220IIEAT In"mr.n -

Carbon' .05
'

- -

!!angancsc '1.11 #~ '__ - k'
-

{ QUWTY cbTic'$
im -".009l'hosphorous -

.022Sulphur s 1-

. 50 >$APNsWEUY, j
'. '*

g Silicon -
.

[ 1. c. WILSON !Aluminum .071- -
. .

'

Titanium .06 DATEgAY 2 2_t929
}

'
- -

_
- -Zirconium .053.
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' IIdle Analysic e'A ' t8- c'.

Quality Assurance - ;:eldinn ::stericis-
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l'lant - Union Carbide Corpora tion
llJT/kir Linde Division
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ImImh ial l'iping Inc.

.

' SUBJECT: ife]di ng Fi]]er 'Jaterials
171HE: I,inde G5, IIcat No. OG5220

.

This is'to certify that the subject materia) was welded
into test plates as shown in SPA 5.1 using t'pS 5-2, that the
test results shown in Taussig Associates, Inc. Report 21133 viere
. produced from those test plates and that the radiographs of the
iest.p]ates were acceptable.

The subject material is acceptable for use on AS'!E Section
III fabrication in the as-welded condition or post-weld heat- I
treated condition'(total time not to exceed 2') hours). This i

*

may also be used on impact-tested cateria] viith a minimum service
-temperature of +30 degrees F.

This also certifics that the subj e'et m'tteria] is in compliance-
with all app]icable addenda of AS.'dE Section III, C1. 1 through

'

the 1977 1:dition.
..

im.=~ mm.w u.m.
\

3 ' J \i, ,| $s t; 6 r.l*'Lk. v y \
n a my

- = _; .
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'C V E-
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_

| J. F. Elder 'Da t e :-
.

). .iterials Engineer
.
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.

-[.~

'
ITTG .IPl }

'

QUM.lTY CONTC0'.1.

.(L/tPPROVED.y |.

|'

t C. WILSON ,

DATE.I'O_E ' -
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MATEllI AL TEST 111:PO!1T #24133.

11 h D TEST #4G0 rpsr=esmw~~~- ;

fhf0.I'h..V//'

,

.

Linde G5, IIcat No. 065220 U ""*"~ - -

-
.

The following tests were performed in accordance with SFA
5.18,._E70S-2:

,

l '. All-Yield Metal Tension Test:

A s-t'c] d ed : IIcat Treated *.

' *Tensi]e Strength: 81,850 psi Tensile Strength: 78,750 psi
Yield Point: 68,700 Yield Point: 70,825

' - Elongation (%) in 2": 30 E]ongation(5) in 2": 31 |
2. Charpy V-Notch 1mpact Tests:

.

As-Ye3ded: .-;
, ~P g

Temp. Ft.]bs. Lat. Exp. (mi]s) % Shear G- gggi,!
-20.*F 49 30 40 g PROVE 00

* '

,
-20 -17 19 20 T* g wit.s0M'

9;sTCfdl
J Wh, (-20 44 35 40.

~~~~-20- 63 46 50
3 0?#o i

.

-20 76 56' 00 -4
|

. sw"'~y.
.

.

Heat-Treated * .

.

j
-

..

Temp.; Ft.lbs. Lat. Exp.(mils) SShear-

:

+30*F, 103 GG 70 i'+30 70 59 60
+30 70 51 50,

3. Chemical Analysis: (Additional elements required by ASME
Section III, C1. I for information only)

*
*

,

Ni : < 0.05 V : < 0. 01
Cr : < 0. 05 Cu: 0.10

-Mo . : < 0. 03 -

i
.

#

- *

*

O

___.- l
~

.

.
,

L *
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e.. w - m w .- - ,r.:,,.,s m w y.

i .s c, , , ,
4. )]Indi ca raphy : Acceptabic

; h,,,', . 7, g " c ., /'f'.,n//./ ) 6 ,. )
.J:~~a-na am.nx..v.rm

*licat-treated for 1G hours at 1150 degrees F, cooling to
600 degrees F shall bc 300 degrees F/hr. (+ 100 degrees'

,

'F/hr.)..

.

This cert ification af firms that the contents of this report
are correct and accurate and that all test results and operations
performed by.lTT Grinne]1 IPI and our subcontractor are in
compliance with the requirements of SFA 5.18 and the applicabic

. materia) requirements of NB-2!OO of Section III, C1. 1 of the ,

AS:. E Iloiler and Pressure Vessel Code , an designated by ITT Grinnell i
of

IPl. This report, in conjunction with the Linde Certificate
Analysis, is in compliance with a33 app.11 cable addenda of AS'.!E
Section III, C1. 1 through the 1977 edition.

.

.

f . [[M 3 |29 78
J. l' . Elder Date

*

Materials Engineer'

.
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Report No. 24131 March 28, 3978-

ITT Grinnell Industrial Piping, Inc.
P.O. Box 566 - IIwy 421
Kqrnorsville, North Carolina 27204

Attn: Mr. J. F. Elder
*

.

.

9 : :.n =r: = =*. x " 7.:. w ... 1
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.S .U. B J E C T.- - - -

Mechanical and Chemical Testing of the Weld
Metal of-Two (2) Plates Marhed Test No. 460.
-Per Requinition No.~34622.

.

.

.

.

. g
. .

Pn6 DUCT TESTING O FAILURE INVESTIGAllON 1.1 MATED:AL EVAt UAGON U OUAI.liY ASSURANCE
.

.
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.Two-(2) we30cd P3 ate anremblien vore submitted to our
p labor a tory for :hu i.icc ) analynin, charpy it.ipact and,

tension te " ' .i ' . . i i . <. .'e3d &tal. The unretablien had
been idcutifit. ~ 1.L:t; no. 4 (,0 , 1/8" J.indo 65, !! cat
no. 065.'20. O: plat- was to be tested ar-welded and
the other ter,teJ.ifter a stroon relieving heat treatment.

y

r.m = -w v & m a s.n m m~
.

I O }}T F.S T R b S U I.T S : A/'7C^6 ,c.-'c/)*S// t)
*

v.p j-

" * " # " '"" "'" "'# '

Chenica) Ana.lvn.i..n.:a-- .

The wcld metal of p3 ate no. 460 was drilled in a manner
3 which prevbnted rc~. oval of material from the base metal.

Theco drillint,:: verc c)c aned and :.,ubjected to a quantitative
chemical analysis with the fol]owing results:.

. " ,./ ' p\ . s 'e
Niche] <.05L zyzG g,gre - (,

Chromium <.05 QigpM p:,, 3
Mo]ybdenum <.03 ,g

96
3.Vanadium <.01 4

Copper .10 t af '.k.S

pIM w',g,cf .'
*

.

ilcat Treatment: SV ''.'''
/

The plate no. 4G0 was cut to permit it to fit into heat-

0treating furnace. The pieces were heated to ll50 F and
,

held for 16 hours at temperature. Cooling was donc at a-

'g rate of less than 3000F/llr, to below 6000F..

;< ..

*
Tension Testing:

.

Two, round, all wcld metal tension test specimens were-

machined from plate no. 460, as-welded and heat treated.
Both specimens were subjected to standard tension testing-

giving the results as follows:

IIcat Treated As-Roccived-

I'o . 460 No. 460'

Tensile Strength, psi. 78,750 81,850
Yicld Strength, psi.(.200ffset) 70,825 68,700
t 1:Jongation in 2 inchen 31 30
t Reduction of Area 68 70

.

.

.

; j* '
.

,

4, 4
-

-

: ! ;
- i

:

_ ____- _ _ ______- _ __. ..
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11:31act Tentinti:
,

A total of eight, fu]] nize (3 0:m i x 3 0::c:) , Charpy V-notch
it:q act tc.c t r: . J m< n:. a re inachine d f ro.. the two nulnitte.1

plat.c assembli e.. . Pive of the speciracns vere from the
as-welded plate arid three were from the heat treated plate.
All were notch in the weld met.a1 and removed and oriented
per ND 2322 of the ASMS Boiler & Proscure vessel Code.

-

No. 460 - An-Received:

Test Abnorbed rnergy Mi]n Lateral Percent
Temperature (ft-lbs) Expannion Shear

.r3 +

0- 20 P 49 39 40
- 200F 17 19 20
- 200F 44 35 40.

- 200F 63 46 50'

- 200F 76 56 60

No. 460 - IIcat Treated: .

'
L + 300F 103 66 70

+ 300F 70 59 60
'

+ 300F 70 51 50.

.

7E'MW''''MMmm Rospectfully submitted,-

$$'.Y "i.n $ i t T ?

~

'

s

L*-.
- - _ -- | ' (t of -

' .- nu,,np
Mark A. Ilinoman
Staff Engineer.

,
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PRODUCT TESTif4G [.' FAILURE If1VLSTIGATION C MATERIAL EVALUATIOf4 C OUALITY ASSURA?;CE

TO: 1TT Ctinnell Industrial PJping Report No.: 24131-Ja
liuy 421 Date- 5-26-78P. O . box 566 -

l;c ru e r uvil l e , 1; . C. 27284 Your Ord.r No.:

Attention: Mr. John Elder
'

3 SUBJECT: Charpy Ir: pac t Testing at the Weld Metal of Test Plate
f460A; 1/8" Linde 65, I!e n t f065220 - As-Uc]ded.

' Q" ~* """,c ",e ,/ // |'.;
" *""'TEST RESULTS: -

<u . *a )
,! s d [ c t.~~c.r, U .|

Impact Testing: ' e .
>v

i .

-a.<.t: 3 w n w .= - W

Specinen Size: 10nm x 10tn
Notch Type: V

0Test Tenperature: + 30 F-

/

.

Specimen Absorbed Energy Mils Lateral Percent'
Number (ft-1bs) Expansion Shear.

G1 105 67 60
G2 137 70 70

'

G3 101 66 60

.

All specimens were removed and oriented in accordance with
NH-2332..

-g--

IPl iITU -

QUlsLGYCCI'EOkk
),1,r. , O.:.D.* 1 |,

T. c. v..i.LO:4 {
. . e () gl3 '.

I Di.TC 1 :.' ,-- --

.SHEE^l.O-.070..j
L .-. - - -

T USSIG ASSOplATES. IN'

L. [7(f) , Dy...\,b,l'.../,/
'

q.,

., f /
'

. .. . . . % t *:w :2.L.
.

'
-

Corwyn !!. lierger fla r k A . llin em.i n
Cencral !!a n a r.e r unf f r.n c i n e e r



MbhibR0llCORi%...sh CEltTlfiCz.'il OF Albl.i: iS
,',, n i ...u. ,,,c u o ., i .: . . ~ .

kl. PORT i.
-Clil;T1 FI ED MATFl:l ALS 'll. r

. . .

.m =- -3 ^*- -

*

'

# Custon.er Onder No.
Y .,f t' .,[,) ,

711093-2L Order IJo. . _ _ . .
-.,

t~ .

. National Welders Supply shipped .

P.O. Box N-93 -

3011 N. Li ber t )- Street " " . ' * '''fj' j' "sp'*' ' hj'.$'[j.
. ' "

3.)h'inston Sal em , N.C. 27105
SFA 5.1 Sec.Ill

s -
.

L
E 701S

* * Type __._
Trade Nome
c r Trademor'n Atom Arc ,71LS_. Test No. 650.

X-Rays Satisfactory
' chmeter size: 3/32" Control No. MMM074

19,650 lbs.,2

tot Numbo: 02-1-J728P Moisture 01S000F. 3.291
Heo Number: 411D6S41 Concentricity .10

Type Steel A-285
s

Corben .04 Test No. Full Split Volts Ar.p s
Mongonese 1.06

Chromium .03 Tensiles S
Nick! .02 Impacts 1 6 22 110'

Sil' con .48
Test As Stress'

Columbium +
Results: b'elded Reliered

Tantalum 8 hrs. 01150 F.
, _ Molybdenum .01

Yield 73,100 65,400
yong,,,n Tensile 80,000 75,900

Cepper .02 ' Elongation 28.0% 30.0%
Red. of Area 76.0% 77.9%Titantsun ,

Phosphorus .0[ ITTG . IPI
'

QUALITs CONTROL
; Charpy V-Notch Impacts Tested 8 200F.Sulphur .016 t

Yanodium .03 .n' APP 80VED;i
Impacts 42-58-63-72-82 68-72-80-92-9'

T C"g,,,gggg Lat.Exp. 38-48-52-59-68 58-61-67-75-8
DATE.f$'.

7-
% Shear 20-20-20-20-30 20-30-30-30-30-

SHCET../..Oi".[.1 Fillets: OK Vertical Overhead

ASMEQllALITYSYSTEMCERTlF1CATE(MATER {
State of penna. 1 b ihe ur 'fsb ned Iftli s tNI ffbepott i!

S$
County of York ) cortcci and that no significant chcr;e 1.o

been mode in any of the clements de::ribc(

Subiceibed and sworn to before me
in the qualircation opproval,.

M 77this 21st der of Noven!
.

ON CORPORATIONCllEMETRc. raoouas o.osio,.vnmg
$EAL MA M- S a >I h /,

.

Noi ,, e.,u.c .
'

* i

% ,'

b'

. .

E Y _ __ ,.:- ._. .:@-

My cornmission capires: 8/21/78 D. G. Flohr



, .

'TU: ! 0;! CORPORATE. 3/7/70 CERTl!)CATE Of AN, u. . . _.

..o,...:. n oce m n,m.no ~~
' CERTIFII.D MATliR)ALS TEST hl! PORT

.- .- -

.. . .

_

/rfe)/G;k Custorner Oedct No. .. 'lI724. r, f-
'

i7 / <7 o

j1,!,ff ' ip -

= - . . '
o, c, , 350310-I-

.
-.m-

--,g . ,

'

National Welders Supply Co.. , * ' Shipped' -

Ref. 14-5406
_

'

3011 N. Liberty Strcet -
W: mcsterial conforms to Specif-(ctICnWinston Salem, N.C. 27105 j79 ,gpgg

ES 10 7 3 - 3 (Sl% 5_.1_.S ec2.1 )
L pp

' 1. C WILS*O L' '' 'YP' -- --E 7018 -

-

l' ode No"'t Atom Arc 7018 - DATE}g'g \. -- -

| Te s t No. 1145or Trademark,

Di2meier $ize: 1/8" sHECT../ U
fg~

-Rays Satisfactory
.3 50t sample' returned Control No. NNN009-~

- tet Numb r: 02-1-L719R , Moisture G18000F. 0.15%
Heat Number: 421B5451 Concentricity 40

Type Steel A-285
.

Corbon .04
Test No. Full Split Volts Anps

Mongonese 1.01
Chromium .03 Tensiles G

Nickel .03 Impacts 1 5 22 135

silicon .43
Crlumbium + Test As Stress*

'

Results: Welded Relieyed
Toniolum 16 hrs.01100-12000F.--

Molybdenum .01
Yield 67,000 65,700

Tungsten Tensile 77,400 76,900
Copper .02 Illongation 28.0% 31. 0 ',

Titanium ' Red.of Area 67.3% 78.1%'

-

Phosphorus .010
sulphur .015 Charpy V-Notch Impacts Tested 0-200p.

Vonodium .' 0 2 Impacts 96-106-207-107-121 88-92-94-109-110*
-

Lat.Exp. 72-71-71-75-77 72-71-78-79-SJ
% Shear 40-50-50-50-50 20-30-20-40-40

Fillets: OK Vertical Overhead~

- -

ASME QUALITY SYSTEM CERTIFICATE (MATERIALS)NUMBER N-1224 EXPIRES ON SEPTEMBER 8, 197S.-

.

Stile of Penna. ) The undersigned certines that this rc;o t is*

55 -

Ceunty of York ) correct or.d that no signincont change has
been mocle in'ony of the elements dewiled

'

SubscAed end sworn to bcfore me in the cluolincollon opprosal.**

Iliis *1h cloy of March 1978i

.

CIEMETT:ON CORPORATION
witsuh:; # wopuc ts ros t5ipN

$lAl .NSs D A =I. I b81 - '*

P4otory Futild f-* ,,,:-p*

6/*W ___ g..
.. .

My comm.ission capires, gf23/73 .. ,

{$ /5 1, e <M d



(, .1 C O R P Oi:/J i u .. CH( i nlCATE OF A. ,, .. . ..
-

,# . r m.vu. com o7 .

CERTIF] ED MATERI ALS TEST RL ' ORT -

. .

m. . .

" -- -- '
4 3 7 ''' ( 1 4 ' '* (' 3 ICustomer Oirit r 14.'

| hq/q1
-,,1 ,q mu'"n :.- M j! - ,

,1 gkg
.

Order No. ]53016-1-
**se _ - -

T- ~1

National h* elder:. Supply Co.
5!n.pred _ _.

P.O. Box N-93 *

,
_ T *, This meter,iol conforms to Sperincotion

*

3011 N. Liberty Strect nya . IPI ES 107a-3 6 US 1084-4,
.

l ,,,a ny coiGnot !ASMESFA5.1 Sec.III NA3'*
t .

2f';05'' g.pppyp.;h'inston Sa l em , N. C. '

Trede Nome /Ja {! Type E 703P.
~ ~ ~y _g- 2,[,.rr irodemark: Aton Arc 7018

,

Test Me. 1149
Di: meter S.ae: 5/ 3 2''

, satET_./..OF _] h on t rol. X-Rays SatisfactorvC No. NNN050'20,000 lbs., , .,,.

tot tkmber: 03-3-B821K Mois tdir 6T] S 00 F. 3.11%
bi Nar-ber: 482B5101 Concent ri c i ty 3'.,

Type Steel A-285,

Corbc n .03 .-

Mongonese .92 Test No. Full Split Volts Amps

Chromium .02 Tensiles 6
Nickel .0a Impacts 1 7 24 173
silicon .28

C:lembium + Test As Strcss
Tantolum Results: t' eld ed Relieved

Molybdenum .01 16 hrs.01100-1200 F.
Yield 68,000 62,000Tungsten
Tensile 77,500 72,700Copper *02 Elongation 28.0% 32.0%. '

"'""
Red.of Area 71.2% 78.1%

Phosphorus .009
Sulphu, .016 Charpy V-Notch Impacts Tested 0 -20 F.

Y n dium .01 Impacts 123-13S-150-185-214 120-172-180-204-21
Lat.Exp.85-S6-84-S2-91 81-80-S6-91-85
% Shear 60-60-70-80-80 50-80-80-90-90

'
Fillets: OK Vertical Overhead
ASME QUALITY SYSTE.'4 CERTIFICATE (MATERIALS)
NUMBER N-1224 EXPIRES ON SEPTEMBER S, 1978.

St:te of Penna. )
55 The undersigned certi0cs thrt this rcpert isYork 3C:vnty of correct and that no signiCecnt change hc5

been mode in ony cf the eleirents described
Subscribed end sworn to before me in the qualincotion opproval.

W8thin 6Tl! d Y f April

- - CHIMETRON CORPORATION
weton.c emuoua s omsicr.

h(M d .h ,, - g k-

.ru |
.

vor r.nau ..
,,

. .[M'['My commisi:en expires 8/21/78 EY

. D. G. Flohr
'

--
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This is to certify that the subject ma te ri r.1 v.as vcelded.

into test plates as shown in SFA 5.3 u n i n t '/IPS 3- 1, that the
test results shown in Taussig Associates, Inc. Rr. port 22SG7-1
were produced from those test p]ates and that the radiographs
of the test pla,tes were acceptable.

.
,

The subject material in acccptable for use on AS'!E Section
III fabrication in the as-welded condit.fon or post-v.cid heat
treated condition (total timo not to exceed 20 hourc). This.

imanct. tested fabrication. '
'

at e r i a. l. s.h. al_l. .n._o t b e., _u_s_e d. . .on.m .
.

- - - -
. . . . . . .

. .

This certification affirus that the contents of this
report are correct and accurate and tha. a]I test results and
operations performed by ITT Grinnell IP: and our Subcontractor
are in compliance with the require:r.ents of SPA 5.23 for an
r70-EAS-A3 type classification, and the applicable material
rco.uirements of NB-2400 of Section III, C1.1 of the AS:.!E .

Boiler and Pressure Vessel Code, as designated by ITT Grinnell
-

IPI. This report, in conjunction with the RACo Certificate
of Analysis, is in cor:pliance with all applicabic addendar

of ASME Section III, C1. 1,through the 1977 edition. ,

.

.

*

.

. ~ .. - ...t
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1IT1G - IPi.

QUALITi COMTh0L {'

1pAFPROVEDQ
*

*

L C. WILSON
,

DATED.... s . m M.i 2. - - - j
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>- Tuo (?) we )de.1 pl a t e a .< i..bl i en were $n} i:ni tted to our'

labo) at.ory for cheemical a::alyr i t:, charpy impact anti '
, tensjon i t.c t.i no r of t he- uef) d i.u l.al . The annemblien hadE

j
heen 3,1<atified n: pli. i n amnLi r 4 ?D , P;.co 12 0!I".M , li t . f539346,
Li n:le I:0, lot' lh'/S, n . i,''"U. One pl a t e was to ha t ented,

as-weld < d and the otht . it;nted after a st.rens relieving heat

tr ea t.trie n t . . .

,
,

.

.

-

TEST - Fi:P.ULTS :'

Chemica)_ Ana l_y r 3_;; :

The we)d metal of plate nu:aber 4 28 was drilled in a manner'*

which prevented rerr. ova) of material from the base metal.
These drillingn,uere c. caned and subjected to a (luantitative1

chemical analynis with the following renults:,

*

-
, .,

Carbon .05"

| 14a nga nene . 1.23-

*

Phonphorus .014
Sulfur .013

""*"" ""7)7'* "'I(''.7,,. O [ M Mi Si1 icon .40

s".). - - a r. -w ,, s1:3 che.1 <.05
x. .,

Chromium <.05 .f.; ,ur mmenm.==.e J*

Idolybdenum .53 - '

.15
h

8 Copper
.<.01

,

Vanadium! .-

.
.

"

Heat Treatment:-

- . ,

Plate number 428 was cut to' permit it to fit into a heatt 0

f treating furnace. The pieces were heated to 1100 F and
held for 16 hours at temperature. Cooling was done at a
rate of less than 2000F/llr. to below 8000P.- The' pieces were

--then marked 42811.
.

* Tension Testing: -

Two, round, all weld metal tension test specimens werer

machined from plate number 428, as-welded and heat treated.
Both specimenn were subjected to standard tension testing
giving the renu}ts as fo)3cws:

.

. . . . . . . -

*

iTTG . IPIn
'

. QUAllTY CO!!!L'OL :.-
.

),;/fi'ROVLDy :

' * - 1. C. W'LSON ,

4 OATE.tj;t' 1 in Ulb }i j
..- .....J.

. , -
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l

'
.- 6- *, *'
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.
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ITT Grin:n Il lndustrial Piping, ]ne. - Page 2-

.. . .

No. 42811 No. 428
llent Trt..ated A n-h'e) ch ed

Tenni)e Stren<ith, Pni. 83,875 81,?25
.

Yic)d Strengih, 1 ri. 68,725 70,325
% Elongation in 2" 27 27
% Reduction of Area.' 61 61

. .
,

Impact Tonting:

Five'(5), full si: c (10mm x 10 nan), Charpy v-notch impact t est-

specimens were machined f rom the heat treated plate asse: ably.
All were notched in the weld metal.

.

.

:. - 'No. 4 2811 - IIcat Trented:

Test Absorbed Energy Mils Lateral Percent
Temperature - (f t-1hs) Expansion Shear

'

OF 45- 39 40
00F 40 36 40
00F 42 35 40
00P 48 41 40-

OOP 50 41 50
. .

/ Respectfully .tubmitted,
'

1

, _ ',,. ;'e c:= a r :=ca u ..,. . .~ ,, _ ,. ,,

L''.h' *</j q A f , C VW.10 j''
M

1 l, Mark A. }Iineman% i- '

" " "*"- w s Staff Engineer-*' -

.

- .

TAUSSIG ASSOCIATES, INC..

-MMall:ln -

ITTG - IPI l.

QUkttTY CONTROL j
J,'s/c- Pi10!EU ?i* i-

T. C. W!L50N j
, a a.D/JC g2 ,- -
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. .
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fu f. . , . / ' ', .CERT il~ LED 13TERI A!.', TEST REl o.(T .
.

*
-

-
-

.

.
. .

.

. .s . ..

Cui'rimer Ordie t:o. ... ' 3.'3I' h" !.. .!..(!' #
#

' - - - .

.

Ordcr No. . 7110BS- 3. _ . .'--
. . . . . . . _. ..

.

* p''
IMTICNAL U.ctD~RS SUPPLY CO.

,

.. ..

3- 551 NIta n :/ '57 St.ippcd - . . . _ . . . _ . .

M. . , . . . . -

WI NSTON-SAL'..M, N. C . 27107
~ ~ . ' , ' This rnotcriol cr., 4rms to Spe6fication

fy'MfIb
# ASf'iE SFA5.1'**'*

:
'

'

. ,f,

ITT Spec. ES 1073-I.f. L. i| .
-

' ' ' *
,.q., . . - ..

(g; 40
,,

-

w'iT;.".Trc:de Nome . < t 70iB-

.-
. Type .' Aton) Arc 7018

- -

* 4t.. cr 1roden.ork: Test !!o. 205.
,

[|[Diometer Size: 3/16e X-Ray Satisfactory
Control No. ity.0%

5 030 1b
'

I '. i~ det Number:03'-2-C70fP
..

Moisture @l800 F. O.16%t |. ; .

. 431AM51 concentricity 3%'

?,e ',H'iot Number: Type Stec1 A-285
.t. '

.. - a
.

l./.k... .. 04 Test l'o. Full Split Volts Art.p:.Carbon
Y- *i Mongenese 1.10

,

. . .N . Chromium .03 Tensiles t,''

'

P.,' V);;. Nickel 03 impacts 2 5. 25 220
.

Silicon .37* '

./. ' I
-

Test As Stress
Columbium +

- Results: Ucided Reliend.*t.
Tantotum | C. ..

~. 8 hrs. @1150.1200 F''

,

. [ Molybdenum . 01 Yleld 73,100 65,500;
.

Tenslic 7P.,800 75,300,s.. Tungsten*: ., .

copper .05 Elonep tion 27.0% 30.0%
'

* -

,
~ ,'

f . *.[ '. . Titenium . Red..of Area 65.9% 77.0%.

,

I. . . *
Phosphorus 010 oCharpy V-Notch inpacts Tested 9-20 p., , '. sulphur $015 .d;.s.:cr

-

U'l Yonodium 02
.-

. f Qg... impacts 109-117.-120-122-130 132-137-147-2i:
b rd T,, Lat.Exp. 82-81-83-84-86 93 -0G-$2-6E'-6

60-60-70-70-7)
'

N-:"

' s[/ (~ ~''T

-

'

% Shear 3 0-3 0 ~.0-3 0-3 0' '
- - ..: f..

-
. ~.

'), ' .. ' T. .,/2 Fillets: OK 1:ori::ontal
'

*

. ,

. .i : %#
'. ( ? ASME QUALITY SYSTai CERTIFICATE (!'.;T 2!/.f.8). .

!! UMBER N-1221: EXP !aES 0:t SEITry'.EP. L'. ,j973C $rci.- of Penne* I
SS liic v..de 4ne d cut ..e v m t..o .s ; vre |'

County of Yori: )
, . . . coerect and inW r o sk r.if ui .! clieng I -

,

been inode in cny of t!.c t!c rents c< scrib.''

, , ' Subsciibed and sworn to before nie ;n the c;na;;r, ce;on cpprove,l.

}"this-
16th coyer 194 g 77

.. .

Cl!: METRO:! CC.:&O',4710:!'
.

s.ut.a.2 iwwa s ( .. . ua

,. S[/.( . . . . . . - . - - .

. . ...:, r- .,
.

. <f' )
..,g. ** * i<

DY -,,

, f.*.y ((..rI. Isdon t spitc 5: p 2) 73
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.

h""/'~7[Nane of supplier ITT Crinn 11 Tnd. Pipin. inc. ate.

'
* - - ,

.. ,.

Address of Supplier rit.nt fernersville.'NC Mill Power Order flo. C- 12 's 17 ,
~

-
. . ,

, . Duke item or Req. No. 1206.00-1.0*

. .
,

. . _ Spec. No. CNS-1206_OO-1.0 Rev." **

-8 /~ Idi X
*

Supplier ID Nos.

Description of Coraponent(s) cr tiatcrial(s) Fabrica ted I,'inf nc Assembly
.

: 67- Sin-St3
-

-
.

t,
,

*
.

ht tached Docu entaticn cevers all Covenents/t'aterials en riill Pc-cr Order.
L Atteched Do:urentation covers partial shipment of Corponents/ttaterials en tsill Po.<cr Order.

The following listed tests, inspecticns and reports have been completed as required by the-

*

. specification: ..- .- .. . .-
..

/ rhysical & Cherr.ical /nalysis Hajor Repair Records & Charts .

,

i ydro (Test Pressure - P51C ) / Perst onel Qualifications on P.ecord,

,

/ !! cat Treatr enti ''
Stress Reportb* Design Report -

/ Radiographic Test Ultrasonic Test / Magnetic Particle

/* Pcnetrant Test Repair f400 / Cleanliness,'

Perforr..ance Curve j t.5HC Data Report* * * ' 'Operating Test
Deviation Record /g Dienensicnal Check

. .

.- '\ %._.,
g)

, .

* *

2) .

.
-

3)

This certifies that tiie listed Cor ponent(s) or riatcrial(s) conform to the requirements of the above
.

referenced Duke Power docu ents including all codes. Standards, test ecquircrents and Quality Assurance
requiren<nts invoked therein. . .

. .

. '

f

* DUKE POWE,R COMPANY
* ..-

' ' ."
QA RECORDS APER.OVEb- Supplier Ferresentative Aust.orized signature

. . - ,,

. , ' 1;gle [4 M a 8 C-- Date [- /7-78'CA REPRcs r5~r ~- -

c '. Y"

//.f i ff~
(See Instrue:1 m)

-

.orre ,

.
. . .

forri 93 0.1 A / Re v. 3 .
,,

fu
~%| .

-
.

. .

. .
.

.
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p'

$. F.b, t.i.d f., Duke Power Company. Charlotte. NC C-12517o,,,,, n ..- - -

(N .m. .nd Adde.. .) _
.

a. o...._. Duke Power Company s. i. .eri _ Newport. SC4. _-

N Aoss, re,in, s,.i.m is..iilie.ii A/^/
(Bei.f d.c.e,Iptt.n .i ini..d.d u.e. m.a. . o.i.n eic.)

N * -/kx ITT Grinnell Industrial Piping. Inc.c .> o,.. ins w.. r,. , .,.4 6,

N/Am w.is .: a.. a n..

.. v n . m. ... . . . . . . .. . ... . . . . m.. . ., .m,i i. . .s i a s.,, e c... s . . iii, c i. . . M-2
1974 Winter 1974 N/Aseio , us o. o. . ,c,,,,,,

Stem.,k.r M.nul.eio,. .' O.t . N epo,s . p,.pe,iy so..aified .no .egned by C.nw.i..io..d In.p.cio,. h.ve b..n fu,.l.hed f.,

4in . ,.is.. , ii . m . . , i, s . .. .
(N.m. of P. t - liem oumbe,, M. nut.ciu,e,*. .. e .nd ideniarytn. .t.mp)

Supplercental Sheets ? ----Drawings.

4 g ----iillT(~s') of Material
v. sno, w a,.. .oc T... Fieldr ,..,

'

s. p. .,, iris.n .t pipi,,. in.p.ci., Piecc_ Mark Number d T. 6/# - 4"A.
(inc i.de = m.,k no. m.t....A .p e s. n.m. r ep. .i s e - .ch.dul. ., ih t e kn. .. = i.n g th

See Attached Sheets
- ni o . - n n. . ., . . .>

.

~ '
___

'
.

.

.

.

w. e.,or, in. in. . ... .. . m.a. in ini. po,i .,. ..,,.e .no in. ,n. t.6,se.is.n .t in. 4...,i6 4 pipins . r.,m.
mnh in. ..s,.m.... .t section in icy g[gign ano emessun , ' o coor.

. o.i. ._ I~3 /- Y
.

Tne!
,.E. ipi.n.;,: _Inc a, m 4* > n 5sr.. 4

. . . . .

Ceriif 6e.se .f Avihoris.is.n E mpt,.. 7 " / [? * 7'7 certific.ie .t Autho,ss.tl.n N.. N* ,#

,

CEllTIFICATE OF Sl!Ol' INSI'ECTION
s, is. .a... is 4, n.sai. . ..sia ..mm . . i....a 6 ,in , n.ii.n.: e..-s .: n.ii.,.na e,....,, v....i in.c.. ...* .f ]IArtford, CT..pd/.e >. Si.t. .e P,. wince .f .no /

. . . . ... - . i . . ... . .,n . .. . . ,, - . i. i, ,. p . . n . . . 5 hit.y e d i v _,,w.-.....i..i.i.....,m,....,....

... ........ .. _ ,.. .... ... ..n......... . . .in. .. .......n.. .ii ,i,. ...ie.. . s. ...ii.n. . .s _ c....
s.eu.isu.*The llartford Steam Boiler Inspection and Insuranco Co.
n , . i .nin g ini. e. ,ie fi .... n iin., ih. in. c. . . ., .., mi. . in,i r., m.6. .., .. .ni v, . . ,. . . .a ., sacii.4, . .n c .
an in. picin e in ini. p.i. p.p.,e. e ,ih.,m... ..iin., is. in.p.ei., .., ni. ..,r io,,, .n.i 6. ii.ti, in n, m.an.,
e., n , p .. . . in s.. , , c,. r. . , o. m. , . ., . i. . t .n, 6.no .. .i.e e,.m ., c onn....a sin ini. in.r.eit .

i ,

n.e. s_. . se
M I d;-

c.,nmi. .in. 41. . .__ ..u'~,,.,i r " ri H ,d. si.e., re. Ine. .ad N ..

es.,cri. .....:. ..i. i. .... .e n. .,.6..,n.. .,o,... ..' ,6,..,a p, ..a.4 m .e,,i. ..... . m .,in i,.in,...o. in i.,n.. V ..a s
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l'1flRififilLL IfiDUSTRIAL f>lPIfiG, Ific, p,ge / of

- LIQUID PFlIETRANT EXAMIf:ATION REPOP.T

f / M [ ~[ b' NCustomers / )() hb Register No.

C ntract/P.O. No.: '7 / [ 7 Piece Mark: ('T-5/H-Td
System: M @ t|d 5 7' A

Examination Method: SrtyE;rT pr"^yerly VIgAp!? Dyp

Penetrant Batch No. [88f'O Manufacturc: w g 7_7-~, enny citec:-

Developer Datch No. '7A C - / / U Procedure: / s r / >- < - 4 -
Cleaner Batch No. (/t /c/ Q Acceptance: f3 r -t -/-O

AREA EXAMINED ROOT,,

ITEM IDENTIFICATION INTERMEDIATE FINAL
XELD/ SERIAL /l!T. NO. SIZE 7,ND THICKNESS WELD OR MATERIAL INTERPRETATION

b0f O t s,) D X | 3W |&'SL U'f 9 9 P !' ' ) 0 C (.-

.-_

_

- _

.

.

*
.

CXAMINATION PEI'#0RMED BY: pntpnT r n rn n rrn DATE: b Y 3'
NDT Level: Ti

[NTERPRETATION PERFORMED llY: [/ [w DATE:

. NDT Level: IT

A



, Y;@Tir4 ELL' INDUSTRIAL PIPING, INC. ' _

~

Page of - .

.
. .

'

MAGNETIC PARTICLE EXAMIttAT10ft REPORT

uk[ b 8. Reg'ister No.: [7'-O[-/[.yCustomers
,

Contract /P.O. NO.: 7/17 Piece Mark: d 7-- SA1 f $
_,

system: A1 A/ 3 .C 7'/ i ,l
'

/
Examination Method: DC Prods / AC Yoke Other

Equipment Type:[80 J/ f[l[(7 Mddel No.: /li 3.OOD

Procedure: M 7 f- /-/ Acceptance: A| W -/ @
AREA EXAMINED INDICATE,

IROOT, INTER:!EDIATE, FINAL.

ITEM IDENTIFICATION WELD OR MATERIAL AS
WELD / SERIAL /HT. NO. SIZE AND THICYNESS APPLICABLE RESULTS

0 $ d ocoY BcLS ft|JA L k (c h)
.

Za 31, n h n x I. n r %.d Fiau. R6tw A REA bah

Fawr van < < u tont Purt Fwo Ace b

. .:

:

.

.

l

:

.

' '

/
,

/['
XAMINATION PERFORMED BY: J. Andrews DATE:

NDT ^' vel: .T / __ [ /
_

,

[NTERPRETATION PERFORMED BY: ntg d DATE: h )t
/ /HDT Ikvel: 11.

. . - - .
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ITT GRiti..'LL INDUSTRI AL PIPING, ll:C. " '' " 178'

KERNERSVILLE, NC 27284 " * "'"^"**-

ASf E yJALITY SYSTT't CERTil'ICATE (f'ATERI ALS).,

o !!O. !!-1261 E TliES 10-27-70.
,

o... 22 July 1976
c ea.u,o,d.,N.. c.i.w. 5.i.. o,a , N o. 5 r

A A106 E C M .ce...,,,,...A' m + Ction Ill, Class 2e

KER-2353-P F-5693 Tl'r_ta_fsgor 1974 /.%nda
o.x,i, iso

3I.433" i.375" l1.V.u,7,',;;l o.o. . .o. ,,,tt

C.I.'|f. Pos No. 86-5693-345-314

Lo c a tion CHEMICAL ANALYSIS
Hne Ns. e,

Se,iel No. C MN P 5 51 CR HI M0

L-3117 .24 .89 .012 .021 .23
L 3119 .24 .91 .0|| .012 .22
L 3122 .26 .90 .0!4 .010 .26
L 3123 .25 .93 .015 .016 .25
L 3130 .24 .96 .Oli .015 .23

-- ,

1 Yleid l'oln1 MtcH ANicAL PROFliiTIESC"*",'''' Test T *"j,"' r. of f,i,eeg ,., n., C M.7 DN
Bend senI,j $1 >3T. Elong. T. Red. toc,o$*'i:. I N s. LCC. P51 2 in. A,eo t ech

,

Test Tes: LDt!
| L 3117 Trans. 79,900 44,700 25.0 45.8 0;; .505 17

3 L 3119 Trans. 79,900 46,400 20.2 55.7 eK .505 19

2 L 3122 Trans. 80,900 46,900 26.0 51.9 OK .505 22

3 L 3123 Trans. 78,400 41,200 28.2 50.8 On .505 23

i L 3130 Trans. 77,900 40,200 27.9 50.8 OK , .505 30*

Ferg.Sor.#_ . l! cat #_ Test Lotf
t26a3 L 3122 22

, ~ ju,,~*..
.

26609 L 3122 22
2661IZ L 3119 19 [A yyJu/64 d'

%': %26613Y L 3119 19 '-
-$ c

g$ (('d>f;[Wg
.

'

h'-
' '

266132 L 3119 19 -

.

/26618 L 3130 30
26622X L 3123 23 T W , ' ' '

,.

26622Y L 3123 23 ,, .M ~~

266222 L 3123 23
26624Y L 3117 17

HyJeestreis leseEnch icngth of pipo hydrostatically tosted at 1900 ps! icr 5 sec. nnd found acceptobio
H v_.e 1, com.os:

...". .,

.; -| ..|... :.i.'.f. ..,

< .- . . - .
.

._.

5 6 a,;6,d .'n[5p., . 6,ro,, ,t., n.; i,,,,,r,..,.,,,o,,,,,,.,.,..,,,,,,,,a,,,,s.,,,,,.,,

22nd;d''*P'N.Y..*Y .- /,s'{v f)r
'

_.

rf y 19'26; '' "'' " ar w - L~/4 Y~ ~-~-.
"

A 'y , ,. g _

'

.,

H
,',8' y dl'e.,,,,(,P Mel.Hw,ger e , t #d t ' ',. ! ! . O . i.'R I GHT , /qt,

4 d hes MON 8 089 4 /?O
. _ _ _ _ _ _



MILL TES t- CER FIFICA I F.-
-

-

C0RPCRATioIl CUR
I'I'T Grinnell Crrporation |T(cRIQE 6293b

wg 9 c e, ,og q,9cR NOSOL.D TO
v ,. , . c .fi 11 s.. ti . C. PRINCETON. W* KorMPPmfill e ORANCH g ,

ORDEIt NO.
GHIP TO Sr.e for Duke Power a,3ct;oveser 1s. 1976

C U STo v C R'S
ORDE R NO.

PH TSIC AL. PROPERTIES HLATCHEMICAL ANALYSIS
e ir viso m a r r i at. code SPECIFIC ATION -

)ESCRIPTION OF FITTING ca FITTING MATERIAL... v.a a ,,,,m,
. L. o ., ,, C MN P S SIies.. ,.o : ,.1 s i . i ,. - =r ,,sAr o

es t unT P 5 r F S 3- %

AS*.E SA-234 '<?C A-10cC
,

11.62#, x 1.375 Min. wall F th903 82!.m 25.0 .25 04 .O'3 .011 .22 CT-01- 17-1 ARAD

g )O Ell.

w
-ritto- F LO900 79900 27 'l 26 1.02 .010 .011 .25 " " . APJtR.m

" " ARET
__

_T s o n_ F L5900 85100 27.9 .25 1.01 .009 .021 .23

,

{y.h )
-

.

( ~c3# / L'

* Standard rou i test specimen used for tensile prc pertion.

H'd cb2ve fitf ipp urq; -).p;tfratu red and tect,ed it strict com-lianc with Af'IE

Section III,.J9A Editjon, Class 2_through the 1 9]4 Surmer Addend .

T

..~ o m.mr'- . . ~ >

L'.',i. %'.":"'.=,. t is
-

rai., , . . , , , , , , , , , . , , , , , , ,.c,... , . . . . , . , , , , , , , , , , . . . , _
'

.

n . ,,, _ . . . . . . . .' - - - . .. . ,. i n iw . . . , . . . . . , ,. s , : ., .
-

* e - t s <. <em

, S . .e , , e:rrs~e +;~e .n
p, ; . s, a r1e; . t.e b- .

ews an e.. .en: t d t s it e ses. e, Qaal.ty S stem Cest... ste

.e' 4T T R E ATM E NT . LLGiND . A T Pe=3 R M AL 11E D D r h0Hr4 ALi2 ED Ar*D TEMPERED C ' NORM ALl/EO QUENC HLD. P.1 E MPEH E D D ; sint' S Rf Lif h k D
'E = nt AT TRLATLo rEH bPCCR BC A TIOr4 ON OROLR F: H0T FCie.tED DETnEEN I;50 AND 1600 f A'0 CoutED IN STILL AIR

byb:,CHauCD AND Svv0HN TO BEFORE ME I HEHEDY CERTIFY THIS TO DE A TRUC AND COHRECT HCPORT ACCORDING I

TO RECORDS IN THE POSSESSION OF THIS CORPORAllON.
THs0 OAYOF 8W j'. i

n. ;\ \
b

.

NOT ARY PullLIC g ,3 p g ,g ; , g q



o..
'

The Cojoniaj Mae]1ine Company, Inc.
.

l'. O. I:os ''90 - - 11ca-aninh, l'a.16311 tili..nc mi n r a9.nn i.

r. 7 May 31, 1977
ITT Grinnell industrial Piping Inc.
P. O. Box 566 CERTIFIED
Kernersville, NC 27284 CT

! MILL TEST R EPORT

@ b
L _Y-

'OUR ORDE2 NO OUR ORDER NO. DATC SHIPf'ED

KER 6156-P _

10038 6/1/77
l ITEM i TYPE MATERI AL SPEC. * SHIPPED HEAT h0. CMC COD {

i

ASMC SA)05 NOn'!ALI2ED !

l 3/4" S/W Spec. Weld Bosses per SK CT- UB-1 40 N94353 B.U A
'

Pt. No. Y *X*~5F df;~3 0 0 2 1-~TRe v . 0-'10/14775T-~ ~~

,

|

'

! E8725' 'RA2 1" Ditto Pt. No. Y*A*SE* CT-3_002 ,2 >g
__

I" Ditto Pt. No. Y*A*SE* CT-3002-3 12 A00070 'A]2 -3

|
CO OTHER EL T V E *. T 5ITEM i C MN P 5 se CR hl MO CU CB TI ;, ,

'
j i i !

I i
i ; ,

1 .32 .80'.006'.021 .22 | '_ l i !*

! ! ! '

2 .26 .78 .011 .027 .24 <

t '-'

1 i i | | N'v
v

.32|. .74|.017!.026 .19 | g. v. . :
.

i'
3

I I I I j id Ut '/
i i ; |%g- T. m

-

_. . e : #
e

'
,

i
1

|f f87LITEM TE N$tLE { 2% YlELD % ELONG. S R.A. HARDNESS REMARKS: 1.2.3.4. i 6 ETC.

| i i ! |

| 1 76700 3 36800 ! 34.0 ' 58.2 I ! Mill Source - U.S. Steel |

| Mill Source - ||47000
' ' " "

32.0 1_61.32 75000 ,

fl31.0 52.4 Mill Source " "

3 75360 42770

! I I
i : I s !

INSPECTION WAIVED PER Kl. TOS1 WILSON ON 5/31/77 I

i

| |
|

Wa hereby cer:ify that the information contained hereon has been tahon from the original
mill test repor! from the producing mill, which is now on file in our offico. We also ceriify
that the material and the items as listed above meet the specification and all requiremoms
Cs covered by the specification and your purchase order.

dg
. c }p. 'l(Q.

%As q
||-By____I . : saico ,/ .

"



-
.

:The Colonial Machine Company, Inc.<

P; O.1:<a 2m . - Piceantville. Pa.16'ill 1 % H- mH) 5:W-70Tt

ITT GRINNELL IfDUSTRIAL PIPING, INC.
P. O. BOX 566 CERTIFIED

*

KERNERSVILLE, NC 27284
GT MILL TE ST R EP ORT

RP 4|

L J

YOUR ORDER NO. CUR ORDER NO. DATE SHfPPED

KER 8630-0 10457 9/20/77
ITEM YYPE * MAT E RI AL.1PF C. I SHIPPC D HE AT NO. CN.C CC,

ASME SECTION III C MSS 2 (1974 ADDENDA THRU WINTER 1974) -

!ASMF SALOS _._ _
! | |

1 (89590) 1.13" ACCESS HOLE PLUGS PER CT-AH-1,_H = 2.188" 12 6 78849 A5F
FART N07CT;4012 1~

~ - ~ ~ ~ ~

2 (89591) ] 1.13" DITTO H = 1.705" PART CT-4012-2 25 l 78849 ASF,

I I t
_.

3 (89592) |1.13" DITTO H = 2.609" PART CT-4012-3 16 |78849 AEF,

4 (895S39 1.13" ACCESS HOLE PLUGS PER CT-AH-2, H = 1.705", ! 30 78849 AE F-
I PART CT lDJ2-4 ($REqE_ tie!3D) Ii

ITE M | C g MN 6 P $ $1
_

, MO , CU C8 TI CO OTHER ELEV EN?SCR NI ..

1 | i

THRU 4 26 .71 .013 | . 025' . 23 ' | j l i

! !' i
i

| | j j i IU UT.I
MU ~

| I
,

: c...
4 D .J

]
IN..T{ W*ES:?--

I i

j aanDutss i "^it,W-|rrra vensite i as victD s stono. s n.A. ,. asMARxs: i. 2. 3. 4. t 4. eTC.,

1
75000 |48500

i
i 32.0 58.6 MILL SOURCE - COPPERWELDTHRU 4

I

We hereby certify that the information contained hereon has been taken from the original
mill test report from the producinq mill, which is now on file in our office. We also certity
that the material and the items as listed above meet the specification and all requiremen:s

PC cs covered by the specification and your purchase order.

,/ .c c (: J - . -1. . . ,. <. ...

Dyf ~q .q_
,

---



1% Bonney Forge Division ^" - '

Tr.AEPHONI , d ' .
g

t Energy Products GrcupE Tu simi m
Tm e4nnGULFtWESTE9tJ MAtu,<.TURitJG COMPAf#

'

, ALLEf4ToWit FEf4t45YLW141A 1810 5
, ,

CUSTOMER: ITT GRINNELL CORP. Date May 2, 1978

CUSTOMER'S Order No.: KER 9442-B Bonney Order No. 61651
N ED TO* ITT GRINNELL C RP. 6 Mark

($w{. gqj KER 9442-BPO BOX 566 i

HIGHWAY 421
KERNERSVILLE NC 27284 gg,,7

.-

. tent Quanty Benney - Grade er SrucW:-e=n No.
No. No. 14 No. Chemical Analysu, Physical ?:cpertes. Femarks:

-
.4

SA105N

4 P232, 34 (1.375MW) x6 (.432) Sweepolet
C.27 Mn.95 P.012 S.014 Si.26
T/S 85,700 Y/S 54,700 El 32 Ra 59

ITTG .IPI
QUALITY CONTROL -

),iAPPROVEDI)-

T. C. WILSON

DATE _M_A.Y_9_ _19_I_8

SHEET _ _/ 0F_ _/_ _

310 3 a to certifr that:
TF 3 fittings supplied are in complete accordance with the ASME Boiler and
Pr ansure Vessel Code, Section III, Class 2, 1974 Edition including
Wi nter 19 74 Addenda; SA105N And the Purchase Order.

TF 2 fittings supolied were Normalized by heating to within 1625 F. and
lE 75'F. for 3/4 hr. per inch of thickness (1 HR. MIN.) followed by cooling
ir Otill air.

>
..

,- (* h *** ' ; ,;
,

/4 ,- %i

| |F .

/- 1
!/; ;.

*
O'

. f
'-

.

a, ,4~, 'r

, '.',

. . ,
. ,

,
,

-
-

We cernty tna: 'ho cata c:a tn:s snea.: is a :n:o ccpy taion Srm ottr racercs ci ma:enal h:rr.tsneo us by mc piccceten mu!. er as cc.: '. _ . .I

" '**7 " " Bonney Force Division
insn,y Pmd:Ms GNun

ell -Ca*'s.C:;';"'T:'?."""
ch ' i ''' g,. n e ;2.j.h <j r .i

by 9 i
*

QUA* TI ASSURANCE 1.L\NACEP.w

L
-._ __ -

~ . , ,



*
*r

. . .
,

., t .
.

'
# . '

r '''($f,: '. 2 %,.. '
'

UNION CARDIDE COMPORATION ., ,

k LINDE DIVISION .

* WELo!NG P.'Altril ALS

P.o. box 710 A%HT AtsOLA. OHIO 44004 Feb. '.0, 1978
,

*

.

.

'

CUSTO::ER: ITT Grinnell YOUR ORDER 1:0. '11-258 1TR 9419.

* . 1 Greensborc Re;;. Airr. ort

Creensboro,ti.C. - 27400 LINDE S.O. !!O. _ 711250.\1.

.

.

1/8" Dia.'

,

S/L Rod.* q
'

-
- '

Jr ,
.

'

MATERIAL: Linde 65 '

*.

This is to certify that this esterial will conform to A1.'s AS.18-69
ASlE S?AS.18 It has t.hc follouing chemical analysis meeting tric.

requirements of Classification E7CS-2 :
,

.nf*

11 EAT ta"m.cn 065220
&o{J#

-

-
.

, .05 '_ mCarbon .-

*

1.1111anganesc -

iTTG -
|QuAuT'rC

".009Phosphorous TROT.-

.022 ' ,Sulphur ' I
-

50 $APFWE@
' *

i Silicon -

.071 T.c.WitSON'. Aluminu:n -

Titanium .06 DAT'MAY 2 2 NJB
.

-
- -

SHEET.-[ 07_ Q ,' ~ ~ ~ ~9 j ..053Zirconium .

*

.,

7-;,
-

.
,

-
. ..

.

...

. . . . .

.

#I'+ / u"IIdle Analysis WM*

,
Quality Assurance - ;:elding 2:ateriais'

,

Plant - Union Carbide- Corporation-

1UT/kir Linde Division
' *

..

.

.
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. .

7-

.
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Inilmteial l'iping Inc.

.

SUBJECT: Welding Filler Materials
WIRE: Linde 65, Heat No. 065220

This is to certify that the subject matarial was welded
into test plates as shown in SFA 5.1 using WpS 5-2, that the
test results shown in Taussig Associates, Inc. Report 24131 were
produced from those test plates and that the radiographs of the
test plates were acceptable.

The subject material-is acceptable for use on ASME Section
III fabrication in the as-welded condition or post-weld heat- '

treated condition (total time not to exceed 20 hours). This i
may also be used on impact-tested material with a minimum service
temperature of +30 degrees F.

This also certifies that the subject material is in compliance,
with all applicable addenda of AS.',IE Sect ion III, C1. I through *

the 1977 Edition,

^ *

v _ _ . .

" l-
,

'. . hu D * t!" IAt90
. .

| J. F. Elder Da t'e :
*

. I terials Engineer
'

'

...

*

.

--

-- ]
'.

ITTG - (PI
QU.AUTY CONTROL

*

.2/. APPROVED 41
t,

,

T. C. W!LSON

DATE _l'.A_ _T_"3_bb*

SHEET _h_OF!_l.,\
. -"M

4 6

e

t
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i
.

.
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2HGrinnell'
.

in fiestri.il l'iping Inc.
*

.
.

)!ATERIAL TEST REPORT #24131.

R & D TEST #4G0

iWW-207]
Linde 65, Heat No. 065220 i

.

.

The following tests were performed in accordance with SFA
5.18, E70S-2: "

,
i

.1. All-Wo]d '. fetal Tension Test: ;

!

As-We3ded: Heat Treated *
<

-
>

' 'Tensi]e Strength: 81,850 psi Tensile Strength: 78,750 psi
Yield Point: 68,700 Yield Point: 70,825
Elongation (G) in 2": 30 Elongation (5) in 2": 31'

2. Charpy V-Notch Impact Tests:
,

.

As-Welded: '

,p\
,

Temp. Ft.lbs. Lat. Exp. (mi]s) .% Shear- g gg0L .

-

C

ppFRoyE04,-P.O..*F 49 39 40 3, ,

-20 17 19 20 gt. SONl' g . 4 Mi-20 44 35 40 .

pATEf013 ~W~d'4sdEET. 3 jI i
-20 63 -46 50 -

.

- '. -20 76 56 60 0F
|

*. -
,

Heat-Treated * '

-Temp. Ft.lbs. Lat. Exp.(mils) % Shear
-

gp
+30*F 103 66 70 ii+30 70 59 60
+30 70 51 50

3. Chemical Analysis: (Additional elements required by AS?!E
: Section III, C1. 1 for information only)
i *

.

Ni : < 0.05 V <0.01
Cr : < 0. 05 Cu: 0.10
11o : < 0 . 0 3 -

|
.

.

. 4

-

, _ , - . _ - - - -



*
< ...: .-.....-......s.--... . . . . _ _ _ .

. .

,

.

.

.
.

.
..

4. Radiography: Acceptabic | ,n c e ,

a' $' $d " t b) l
;

_

* Heat-treated for 16 hours at 1150 degrees F, cooling to
600 degrees F shall be 300 degrees F/hr. (+ 100 degrees

F/hr.).

.

This certification affirms that the contents of this report
are correct and accurate and that all test results and operations
performed by ITT Grinnell IPI and our subcontractor are in
compliance with the requirements of SFA 5.18 and the applicabic
material requirements of L'B-2400 of Section III, C1. 1 of the
AS'H' Boi]er and Pressure Vessel Code , as designated by ITT Grinnell
IPI. This report, in conjunction with the Linde Certificate of
Analysis, is in compliance with all applicable addenda of AS!E

'

'

Section III, C1. 1 through the 1977 edition.

? .0bf W29 76
J. F. Elder Date'

Materials Engineer
.

IG ' acogTROL\T
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Report 1o. 24131 March 28, 1978-

ITT Grinnell Industrial Piping, Inc.
P.0, Box 566 - Hwy 421 ,

Kernersville, North Carolina 27284

Attn: Mr. J. F. Elder
~

.

.

. .

r mm -u:._. .-7

" /2a-

!

{.7 ,.:=,-_ ,

J

@f,g%
-,

$9
.

ftTG g 590b
qubb@ ygDD

M pp
't. c. $t@OM. @. .

.

DhTg,3$l 3 < 'q,,},
-

'-

'1
e,6f.6 '$,0'

_S U B J E C T- - - - - . -
.

Mechanical and Chemical Testing of the Weld
Metal of Two (2) Plates Marked Test No. 460.
Per Requisition No. 34622.

.

.

. *

PRODUCT TESTING D FAILURE IfWESTIGATION O MATERIAL EVALUATION U OUALITY ASSURANCE

.
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BACl: GROUND:
,

Two (2) welded plate assemblics were submitted to our
laboratory for chemical analysis, charpy impact and.

tension tertint' of the wcld metal. The assemblics had
boon identific6 ~.s plato no. 460, 1/8" Linde 65, I!ca t
no. 065220. O r. p] ate was to be tested as-welded and
the other tested after a stress relieving heat treatment.

. , ..
_

' {.g,f ,{ Q ]'TEST RESULTS: !

" - ~ -
' .

Chemien1 Analysis:

The weld metal of plato no. 460 was drilled in a manner
which prevented removal of material frcm the base metal.
These drillings were cleaned and subjected to a quantitative
chemical analysis with the following results:.

./

cotgitC'-\,Nickel <.05t $$
-

,

Chromium <.05 gt T 0 ',Molybdenum <.03 QU 99.0 5 j
1

C' $Wsob,Vanadium <.01 4 ,3
.., i e ZCopper ,10.

'. -Q
pK6w',pNSM'', .of , -

-

-

Heat Treatment:
.-

The plate no. 460 was cut to permit it to fit into heat c ".g'G
4-

r
Otreating furnace. The pieces were heated to 1150 F and0 0 gS' held for 16 hours at temperature. Cooling was donc at a

{ rate of less than 300oF/Hr. to below 6000F.
-. . ..

*

Tension Testing:
. , _ _

i,

Two, round, all wcld metal tension test specimens were-

machined from plate no. 460, as-welded and heat treated.
Both specimens were subjected to standard tension testing
giving the results as follows:.

Ilcat Treated As.-Received-

A No. 460 No. 460

Tensile Strength, psi. 78,750 81,850
Yield Strength, psi .(200ffset) 70,825 68,700:

% Elongation in 2 inches 31 30
t Reduction of Area 68 70

.

.

,g
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e
-..

, ,

.: s

8 .
.

,

.*
.

Impact Testing:
- .

A total of'eight, full size (10mm x 10mm), Charpy V-r. h
impact test specimens were machined from he two subt..tted
plate assemblics. Fivo of the specimens from the-

as-welded plate and three were from the h treated plate.
All were notch in the weld metal and remo u and oriented
per NB 2322 of the ASME Boiler & Pressure Vessel Code.-

No. 4 60 -- As-Received :

Test Absorbed Energy Mils Lateral' Percent
Temperature (ft-lbs) Expansion Shear

'

0- 20 F 49 39 40
- 200F 17 19 20
- 200F 44 35 40
- 200F 63 46 50-

- 200F 76 56 60

.

No. 460 - 11 eat Treated: .

+ 300F 103 66 70
+ 300F 70 59 60
+ 300F 70 51 50

.

.

4

m 1 ..n Respectfully submitted,
- m ,~

* /.=> 0 i lj .. o

' OUN ' - Ltmite
'

l >

Mark A. IIineman

#O
#

Staff Engineer
TAUSSIG ASSOCIATES, INC.

Mall;i "

\-
4 9 ,yn se.A-

chitf0 3 + , -\
1 - .-

, ''

sstC ,q ~ /of ,q *
s

-g
--

-
,

.
-

,
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PRODUCT TESTING D FAILURE INVESTIG. D MATERIAL EVALUATION 5 OUALITY ASSURANCE

TO: ITT Grinnell Indust Piping Report No.: 24131-la
P. O . Box 566 - Hwy 4 Date: 5-26-78
Kernersville, N. C. 2 Your Order No.:

Attention: Mr. John Elde.

SUBJECT: Charpy Impact Testing at the Weld Metal of Test Plate
#460A; l/8" Linde 65, IIc a t #065220 - As-Welded.

TEST RESULTS: 5 --

--- >

Impact Testing: a h.

Specimen Size: 10 ram x 10cn h>
Notch Type: V g

OTest Temperature: + 30 F g

Specimen Absorbed Energy Mils Lateral Percent
Number (ft-lbs) Expansion Shear

G1 105 67 60
G2 137 70 70
G3 101 66 60-

All specimens were removed and oriented in accordance with
NB-2332.

ITTG - IPI
QUAUTY CONTROL!

gsePRovE04 1

T. C. WILSON

onErM_?0P'!.

SHEET.$__OFh;_

[ T USSIG ASSOC lATES, INC.#

By fh. . . _. ? Nh4 s
Corwyn M. Berger Mark A. llineman

. General Mananer hnf f Errirn--
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SUBJECT: Welding Filler Materials
WIRE: Linde 65, Heat No. 065220

.

.

This is to certify that the subject material was selded into
.

a test plate in.accordance with NB-2340 using WPS 5-2. These test
results are shown in Taussig Associates, Inc. Report Nc. 24131-la
and supplerent the results shown in Taussig Associatcs, Inc.
Report No. 24131.

.

Charpy Impacts
,

Temp. ft.-lbs. Lat. exo. (mils) % Shear
_

..

+30 F- 105 67 60
+30 F 137 70 70-

+30 F 101 66 60
'

. .
,

.

.
-

.
, ,

- -.
.

,
. -.

.

.

N: r
* \\ J.-F. Elder

.
'Jater5als Engineer-

.

\ yS cLeo{ . .

..

'

\, y'apFRudD-#
I c' w'tLSON

pMEdb'
g 197B* ,

~~~~

fi OF3 -i
*

i

\
.

.

-
-

Date: 6/1/78 Page 1 of 1
_.. -



CERTIFTGliT.. f G' A!!ALYSIS,
~

'

.. . .

.* s
.%

i.-b. . . . 1 UN:ON CARDIDE CORPORATION
4

(. ",',' ,' ' ' O LINDE DIVISION
' '' 1/16/78wctome e. Ait nim s -

.

.' e.o. iiox 1 0. A$lt1 AfluL A. 06t10 44004-

;

CUSTOMER: ITr cnImn:LL YOUR ORDER I:0. : ll-137-}TR 9113
OLD IIICmiAY 421
KEnm:RSVILLE 1:C 27284 LINDE S.O. I:0.:

S kO/" h .) }|
,_ -

MATERIAL: Linde 65
'

This is to certify that this material will conforn to A'ilS A5.19-60
ASME SFA5 18 It has the following chemical analysis meeting tne.

requirements of classification E70S-2 :

h'SQ/
}! EAT !!U:3ER - 065214 .f N '-'~

,6 JM 1 : '

Carbon .04 .W :" 2-

Manganese 1.17 '% ' *It?,"- T-

Phosphorous .008 L a. -

g,'%
-

,,

Sulphur .015 2538y'
'

r-

Silicon 54
-'

-

.12 D g1>0Aluminum -

.07 .Titanium -

.041Zirconium -

Ladle Analysis:

CGu | N /k Y
Qual 1ty i.cauradee ' .ie_.:;z.y . a crials elan-,.

Union Carbide Corporation - Linde Division

.

ITTG - IPI
QUALITY CONTROL;

J/LAPPROVED4k |

T. c. WILSON

DATEi$_2'*

___ ..

sutET_ ]_ _OF_d_ _

. . . . .-.
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SUIMECT: |
'

. -.
.

Veld in ', T.i]] er I.ia terials.

,

' WIRE: Linde G5, IIcat No. 0052]4,

,,

" .i~
_ Thi.b in to certi fy that the subject iraterial wan wc]ded-

| 'into- t e.e t ' p.l aten as shown in SPA 5.3 usin;<, tpS 5-2, that the
test rb:iul ts _ shown ir; Tau:;nin Associa tes, Inc, l'epo r t 23,!00

, y vicre }irodm cd f re:,1 t hi,mw 'ren t plale:S and thnt the radingraph::
..

1. of t.he tent platen wero-acceptable.g
|- 'I|he catbj,.:e t usa teria l is acceptr.ble f or use on AS'.IE

Se c t i o n. .>I I I f abv.i cnt.i nn S n .t N' n n .~rl de 1 cond i t ion or.
j po:jt.swc)d hea t treated condition (total time not to exc'nd j
g 20: hota . ') . Th'b._c.ap- h] no be used on j enwt-t en t ed mat urin] *

g y. i th a- sainismh service ter:.perature or 4 30 degrees F.- v.
I

.
. s~ ,

j This also, certifies that the subject material is in
: compliarice with al] applic.'.ble addenda cf AS*1E Section III,
j- ' CL. 1 through the 1977. Edition.

,

| (?

g ;% ;

gm t- .
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' ~
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MATEl:l AI. TEST IR 'Oi'T F23''iD0
-

..
*11 t. D lEST ;/.35.

jf]{fa'/ -QLinde 65, ficat flo. 065214

The following tests were performed in t.ccordance with SFA
5.18, E705-2:-

1. All-l!cid l'etal Tension Test:

As-t!elded: lleat-Trea_ted*

79,E'0 psi lensile Strength: 76,600Tensile Strer.gth: 0

Yield Point: 74,700 Yield Point: 66,400 ,

Elongation (%) in 2": 28 Elongation (k) in 2": 30

2. Cjiatyy V-Notch _lpff.st_ Tost!:

As-llelded:

Temp. ft.lbs. Lat. Exp. (rails) i: Shear

-20 143 91 90
-20 123 79 80
-20 100 69 70
-20 111 75 80

,

-20 111
- 80 80

IIca t-Trea ted*

Temp. Ft.lbs. Lat. Exp. (mils) TShear
4

9 @O
+30 80 63 60 4 C
+30 97 73 70
430 107 73 70

3. Chcmical Anelysis: (additional cic: ents required by ASME Section III,
- Cl. 'l for infor. nation only)

fli: < 0.05 V- : < 0. 01 - - - - ,

!Cr: < 0.05 Cu : 0.12 ITTG - IPI
*

l'io: < 0.03 QU/,UT) CONTROL: j
,

2,'. APPROVE 01'- '

4. h !irgiyyjg Teat: A:.ceptable T.c.wn.sor)
,

,

. . _ _ ___ _ _ _ _ _ _ _ _ . . . . _ _ _ . . _ . . DATE!. Ell _2j_3]$h.

.. _- _--_ _ _= _ =. = .S!iEET.$ 0f I d!
.

.

. - - _ . _ _ .
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M{ l *licat.itreate!4to 161.ours r.L 115@ d;nrem F. cooling to 600 degrecs
F sha;11 beM00 $ grees r/br'.- (+ 100 degrecs r/hr.)

--,.
|

. , '.-
s ,,.

'This certific,; tion affHr::s that the contents of tiiis report'

, ,.

.j t,. ' T are' correct and, ace. irate and that all tesL results and orierations
.

/
4y' perfoi.acd by ITf Griuicli IPi'and our subcontractor care .in cc:apliance

with the. requim.: cuts C SFA 5.13 und the ..pnlicable italerial'

[[
, .

' .) requirenats of f.3-2/.f13 of 5'ction,III, Cl.1 of the Mm Poiler//

J'h' I and Pressure Vessel Code, as cesignated by llT Crinntil IPl. This
s. u . . . .. . .A t .a ,rcp:'n, , in conJum.t;. r. ;; n h '.,e Li r.c e Cer tu. .~ . ct. t '; 'o , /. .alri s , i s. .

..

i " i.n._ cc::plianct (t.i'.h ell ippliegble cddenda of A5fC Section Ill,
< C1..1'through the 1977 editica..
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T. C. Wit. Son h,
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h, s _. + /1 , .
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CHEMEIRON. CORPORATION CERTIFICATE OF ANhIi iS],

A/.a w . y
_ o. . _ u m .,,,,, "

CERT 1Fino naTnRutS TuST Ru>0RT
.

.

.

4365 Rel.14-424
f,, , [[ f Customer Order No.

711093-2
Order No.r ,

.,
,

National. Welders Supply shipped
P.O. Box N-93
3011 N. Liberty Street

This materior conforms to specincottonWinston Salem, N.C. 27105 ITT Spec. ES 1073-1
SFA 5.1 Sec.IIIL '

E 7018**

Tr:de Nome Type
er Trademark: Atom Arc 7018_ , , Test No. 650

Dirmeter Size: 3/32" X-Rays Satisfactory
'

19,650 lbs. Control No. MMM074.

1.21 Number: 02-1-J728P Moisture 01800 F. 0.29%
H;st Nember: 411B6841 Concentricity 4%

.

Type Steel A-285
Carbon .04

Mongonese 1.06 Test No. Full Split Volts Ar.ps
Cl romium .03 Tensiles 6

Nickel .02 Impacts 1 6 22 110
Silicon .48

c:Iumbium + Test As Stress
-

s o.itolum Results: Welded Relieved
Molybdenum .01 6 8 hrs. 01150 F.

Tungsten g Yield 73,100 65,400
Tensile 80,000 75,900C Pper .02
Elongation 28.0% 30.0%* * " , ' " "
Red. of Area 76.0% 77.9%

Phosphorus .012 ITTG - IPl
QUAllT) CONTROL Charpy V-Notch Impacts Tested 0-20 F.Sulphur .016'

Vonodium .03 ^ APPROVED 2;L ,''

T. C. wlLSON f Impacts 42-58-63-72-82 68-72-80-92-98
Lat.Exp. 38-48-52-59-68 58-61-67-78-83

DATE_fh!*---- g'

% Shear 20-20-20-20-30 20-30-30-30-30--

SHEET _l_.0F /.{ Fillets: OK Vertical Overhead

ASME QUALITY SYSTEM CERTIFICATE (MATERIA
Stats of Penna. 1 N WBM N-122 The ,X,Q[,g3ed g,,;g,P,Tp,"g[;g,pc,, ;} 9E 9 O33

) Cevnty of York )
correct and shot no signi6 cont change has
been made in any of the elements described

Subscribed and sworn to before me in the quotincolion opproval.
this 21st dar of November 19 77

CHEMETRON CORPORATION ,

witoiNG r'Rouuc ts Division

SEAL di 5L NM
Hotory Public

My commission espires: 8/21/78 BY
'/ '

/ - M'-

n. r: 1: i n t. .



TGill.!.Li!.up {0RPOR ATl0N 3/7/78 CERTIFICATE OF Alb. ..;--

g .ws wi+.C, r >DDucT5 Drristom ~

'# - CERTIF] EI) MATERIALS TEST REPORT {'

, ,

.

<' e ei i! Customer Order No. .__ __A.lL2SjMfe,qi.'/-LyAh-
''' ;-

v: g
t. o, der No.150310-1'

,

~1,,

r n- *

'

* ); > , .,I' ? ' ' '
National h' elders Supply Co.

Shipped.

Ref. 14-5406" ' ' ,

3011 N. Liberty Street ,. __ - i
This moierial conforms to Specification'

Winston Salem, N.C. 27105 ITTG .IPl
j QUAtlTy CONTROL

~

>j.APPRO M
.

.

,

T. C. WILSON E 7018
DATC7_go g O m<..r -} Test No. 1145

Type
Tr2de Nome Atom Arc 7018/

or Trodemark: _

"

Di meter Size: 1/8" , SHEET _l. OF.l~~(i.X-Rays Sa tisf actory
50# sample returned L - ' Control No. NNN009

'

61 Number: 02-1-L719R . Moisture 038000F. 0.15%
Concentricity 4*.He:1 Number: 421B5451 Type Steel A-285

Corbon .04 Test No. Full Split Volts Amps
Mongonese 1.01

Chromium .03 _Tensiles 6
Ni:Let .03 Impacts 1 5 22 135

silicoa .43
Test As Stress*

C Iumbium +
Results: Nelded Relieved

Tontoivm
- 16 hrs.01100-12000F.

Molybdenum .01 Yield 67,000 65,700
Tungsten Tensile 77,400 76,900
COPPER .02 Elongation 28.0% 31.0%

Tit a ni"" Red.of Area 67.3% 78.1%'

Phosphorus .010
Sulphur .015 Charpy V-Notch Impacts Tested 0-20 F.*

Yanodium - .02 Impacts 96-106-107-107-121 88-92-94-109-110
Lat.Exp. 72-71-71-75-77 72-71-78-79-81
% Shear 40-50-50-50-50 20-30-20-40-40

Fillets: OK Vertical Overhead~

--

ASME QUALITY SYSTEM CERTIFICATE (MATERIALS)NUMBER N-1224 EXPIRES ON SEPTEMBER 8, 1978.-
.

.

Side of Perna. )
- The undersigned certices that this report is55

Ccunty of York ) correct and that no signiGcont change has
been inade in any of the elements described

*

Subscribed cod sworn to before me in the qualir. cation opproval.-*

fl.is 7th doy of March 1978
.-

CHEMETRON COitPORATION
'

wtsDireG $ RODUCTS Davis 10N

UhhNSEAL w i.,y r.ua 7 g,

,3 ; / f-d > & !/8Y.

/. .

M comm.'sSion < *P''e 5: 8/21/78
, m --r/WA ,.,cnuCY '

- . .



TEST REP 0RT* J '/.c { e, '()) - Of)H Mf/N /-

II#7
. ?/M,/.h /h. </ [/ Owr > n . .., f/fff DATE:

- fi , 421
"" II/30/70SHIPPED TO: DATE SHIPPED:"01 D T O .

Mernersville,lic 27284

[yP.O. NO.:- P.O. NO.:- / ,( f

SPECIFICATION: /

ITEM POUNOS SIZE TYPE LOT NO. H_F AT_NO.

[5103fif>1. 1/8 128 ImM
w -

2.
'-

T

i,

3.

4.
m-_ = -c.n n - m_

,Q) ,'\ > &Q|/S.

6. |

CHEF.ilCAL ANALYSIS OF V/lRE Cfk9.Yic!y3#.With

il CuITE M C Mn P S Se Cr Ni | Vo

3- .13 1.71 .019 .013 .05 .029 .04o .53 .00 .n41

2.

4 g

IITn.idi I

QUAUTY CONTROL -6.
->[AFPROVEDU

ADDITIONAL TEST RESULTS T. C. WILSON
MDATE. . . . . - - - - '|

SHEET _ _/_ _ OF_I_ j
i

Stata of I certify the chemical analysis and physical or mechani
cal test results reported above are correct as containe,

City of in the records of the company.

Subscribed and sworn to before me this day

Cf 19 .

.-
/

['# s j, ,'hotary pun <
g -,,,

' ' '''
'/'' - '| My commission expires "-' -

QUAll1Y ASLURANCE DLi'ARIMEN1
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12.T crinneli
'

inalmteial l'iping Inc. ,

,

' J
. ._

,

SUBJECT: Welding Filler Materials~

WIRE: RACo 128 HMM: Ht. No. 519346

FLUX: Linde 80; Lot 057,5, Con. 8290
e .

.

This is to certify that the subject material was welded.

into test plates as shown in SFA 5.1 using WPS 3-1, that the
test results shown in Taussig Associates, Inc. Report 22867-1
were produced from those test plates and that the radiographs
of the test plates were acceptable.

The subject material is acceptable for use on ASME Section
III f abrication in the as-welded conditi'on rir post-weld heat
treated condition (total time not to exceed 20 hours). This.

material shall not be used on impact-test,cd fabrication,.

This cert'.fication af firms that the contents of this
report are correct and accurate and that all test results and .

operations performed by ITT Grinnell IPI and our Subcontractor
are in compliance with the requirements of SFA 5.23 for an
F70-EA3-A3 type classification, and the applicable material
requirements of NB-2400 of Section III, C1. 1 of the ASME. .

Boiler and Pressure Vessel Code, as designated by ITT Grinnell.

IPI. This report, in conjunction with the RACo Certificate
of Analysis, is in compliance with all applicable addenda
of ASME Section III, C1. 1 through the 1977 edition.

.

I9'

,

I
'

ITTG -|PI .
,.

QUALITY CONTROL

W FROVED41 j'
* .

T. C. WILSON |
,

DATEl$1_I______-

SHEET _8_ _OF_-

'
.

.

! O f ~ ~' S ? f*-

W.F. Eld 6r ~ itd"*

-
.

O .

.

__

w - - - -
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$2(35!Q SG3005Gi'G3 clilC. ,%
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Report No. 22867-1 - December 14, 1977

ITT Grinnell Industrial Piping
P. O. Box 5 6 6 - Hwy 4 21
Kernersville, NC 27284

*

Attn: Mr. J. F. Elder

=
.

r[-

|\%^)QC$# 2=_ 1

.

.

.

.

.

.

.*

< ' SUB' JECT

Mechanical & Chemical Testing of the Weld-

Metal of Test Plate #428. g
t% 0.

,,

^^

._

ITTG IPI

QUALITY COf4IROL
'

Y g PROVLu'.)

T. C. ViD SUN
J 1 3 1976

DATE_UN.___.- - -

SHEET _[._OF_(-

_ . - - . -

.

C,orrections;
3e22-78 - IIcat #519346 on page 1.

PHODUCT TESTif4G u TAILUnE IfJVESilGATION u f.iATERI^L EVALUATIOff n OUALITY ASSURANCE
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.
Two (2) welded plate assemblies were submitted to our
laboratory for chemical analysis, charpy impact and'
tension testing,of the weld metal. The asr.emblics had
been identified as plate number 428, RAco 3 20!I.kU4, Il t . #519346,,

Linde 80, Lot 0575, Con. 8290. One plate was to be tested
as-welded and the other tested af ter a stress relieving heat
treatment. - .

,

*

.

.

TEST RESULTS:

Chemical Analysis:

The weld metal of plate number 428 was drilled in a manner*

which prevented removal of materit1 from the base metal.
These drillings were cleaned and s.ibjected to a quantitative
chemical analysis with the following results:

-
.. .

Carbon .05
'

Manganese 1.23-

Phosphorus .014
Sulfur .013
Silicon .40 - '

{( pj (\/\f , p [ 2-f i
,

'

Nichel <.05
-

Chrom.tum <.05 a

Molybdenum . 53 - ,

Copper .15 ,

Vanadium <.01*

.

.' Heat Treatment:-

Plate number 428 was cut to permit it to fit into a heat
0

treating furnace. The pieces were heated to 1100 F and
held for 16 hours at temperature. Cooling was done at a
rate of less than 2000F/llr. to below 8000F. The' pieces were
then marked 42811.

--

* Tension Testing: -

Two, round, all weld metal tension test specimens were
machined from plate number 428, as-welded and heat treated.
Both specimens were subjected to standard tension testing
giving the results as follows:

'

ITTG . IPI-

. QUALITY CON IROL :- - ..

SAPPROVEU$
'

.[e( T. C. WILSON |

| DATE_UN.1 3 GD !J '

.- _________-.

SHEET __ _ 0F_h



. . . . . -

W. .
, ,,

E I.- .

,

2TT Grinnell Industrial Pipino, Inc. Page 2* *

,

-

No. 42811 No. 428
IIcat Treated As-Welded-

,

Tensile Strength, Psi. 83,875 83,325
Yield Strength, Psi. 68,725 70,325
% Elongation in 2" 27 27
% Reduction of Area 61 61

.

Impact Testing:

Five (5), full si:.e (10mm x 10mm) , Charpy V-Notch impact test-

specimens were machined from the heat treated plate assembly.
All were notched in the weld metal.

,

.

- No. 4 28H - 11 eat Trea ted:' -

Test Absorbed Energy Mils Lateral Percent
Temperature -(ft-lbs) Expansion Shear .

~

0F 45 39 40
00F 40 36 40
00F 42 35 40

00F 48 41 40
00F 50 41 50-

.

Respectfully submitted,

,['

1
,. ,

,

QOf- , yG%antos.-T -,

g

NN#/ 0 .h
,_ i- Mark A. Hineman-

' ' '

,
- Staff Engineer

TAUSSIG ASSOCIATES, INC.
,

-- RMall:ln -

-

ITTG IPl

QUdtlTY CONTROL
i

JJAPPROVEDQ
1

-

T. C. WILSON.

DATEy.j3 4 5 WIb
;

_ _- - --'

SHEET O_.0F_g '<.

__

&

. .

G

L.



t .. .: uk (.Oi;Puli Alivu ClitTIFICA~I E OF Ai .. .u i .a.,-

i .is.. c norucis cima.

CERTIFIED MATERIAL 3 TEST RE? ORT -

.

,
.

j Customer Order No. 4374 (14-4631)i

h,-{, $$?.$ ??))
, ,

'

'

o, der No. 15 3 016 - 1_ =. m

e ,
.

National Welders Supply Co.
shipped

P.O. Box N-93 '

T '' This meterial conforms to Speci6cotion
ES 1073-3 4 ES 1084-4,3011 N. Liberty Street ITTG . IPl [ASME SFA 5.1 Sec.III NA37C

.

t
- *

2' 00$j,1ITY C0;gn0L
'

-

W'inston Salem, N.C.
,

pp 4-

*

/ Type E 7018Tr:de Nome -

or Trademark: Aton Arc 7018
DATE~~Y '/8~ -

Test No. 1149
Di: meter size 5/32" SHEET..f 97,],,!,tX-Rays Satisfactory20,000 lbs. , Control No. NNN050,

tot Number: 03-3-B821K goi.stdire 0]S000F. 0 .11 ?,
He:t Number: 452B5101 Concentricity 35 .

Type Steel A-285y

Corbon .03
Mongonese .92 Test No. 'Ful'1 Split Volts Amps

chromium .03 Tensiles 5
Nicket .03 Impacts 1 7 24 170
Silicon .28

Columbium + Test As Stress
Tantolum Results: Wolded Relieved

Molybdenum .01 16 hrs.01100-1200 F.
Tungsten Yield 68,000 62,000

Tensile 77,500 72,700Copper .02
Elongation 28.0. a2.0.

,

Titon.um .

Red.of Area 71.2i, 78.1%
Phosphorus .009

Sulphur .016 Charpy V-Notch Impacts Tested e -20 F.
Vanodium .01 Impacts 123-138-150-185-214 120-172-1S0-204-208

Lat.Exp.85-S6-84-S2-91 81-80-86-91-85
% Shear 60-60-70-80-80 50-80-80-90-90

*
Fillets: OK Vertical Overhead
ASME QUALITY SYSTEM CERTIFICATE (MATERIALS)
NUMBER N-1224 EXPIRES ON SEPTEMBER S, 1978.

$1:t] of PeUDa. )
'

York s5 The undersioned cerrices shot this repert is
C:unty of 3 correct and that no signincont change hos

been enode in any of the elements described
,

Subscribed and sworn to before me in the qualiGcolion oppren ai. |
this 6Tl! d y of April M8

CHEMETRON CORPORATION'

SEA! h h- L Nk%h
r

.g - N='-r .bia .
,

,b A _gNdMy c mmission capires: 8/21/78 BY
' '

D. G. Flohr
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' QUI.t I I Y 1,05UI./'.CI *;tFt. Ate [HT i
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Surr L i t ts '.u!.L I T Y i.*.56!/.'it t C E PsT.1 F I Ct.f l Cti page 24 ,.

,
.
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- . .w ..

(" * *;* ,
. .

,
, * =.

%

Hare of surplier ,, ITT r.r r, c ll Tod. Pinin; . Tnr . Date / 77 '

*
!

- .
.

.

/.'ddress of Supplier Plant Pr triers vi l l o f Mr Hill Power Order I:o. f-129 7-

-
. .

Duke stem or Req. No. 1?n$,e 0-if*
*

.
.

,
- ,

Spec. No. CNC-1206,00-1.0 P.e v..
. . _

.

( .h7 - N -Supplier ID Nos. _

Descrl , tion of Ccep:nent(s) cr naterial(s) Fabrica t cr! Pinim- /. <*-blv
*

. .

.

L_ .

-.

'.tt&Jed t'ocvw:ntatici c vers all Co sonents/t aterials on F.ill Pc-er Order,/

y Attact.ed Dn:u enta tico sc.ers part ial shiprent of Cc ponents/r.aterials en rtill Pcuer Orde r.

The folle.aing listed tests, inspectio..s and reports have been cer ;)leted as required by the*

*

. specification: *
* **

-- -. - .
,

.
. ,

,,,

Physical & C5ceical Analysis Major Repair Records & Charts .

,

* Hydro (Test Pressure - PSIG ) Mersonnel qualifications en Rec:r:f.
'

Design P.cport d tress Report Heat Treatrent**
*

Radiographic Test Ultrasonic Test W .agnetic Particle*

*.
Penetrant Test Repair HDE- # Cleanliness*

Perfort ance Curve y ASME usta Report" ' * * " " "rbperating lest
4. - Dim ssional Check Deviation Re:ord /

. .

.- ' 'N s.* g
.. .

.
'* '

g} .

\n _

Ibis certifies that the listed Cocponent(.) Jr Naterit.I's) conform to the require ents of the at:se*

.

er de s,ents in .uding all codes, standards, test requirenents and quality Assura9:ereferenced Duke- ''
'

requiren.cnts insnec therein;._
.

.

DUK': PO'.'ER CO.T..- AN '
-

QA R CORDS APPRdVED . ,j ;ua,w _;.*

'l I. tupplier Ecoresentative Asthori:cs 5 ; .a:ste, ,

*;DA- $ : n +ce- ,

.

[ , ,g, ]
.

[[,ff t ,'. *. -

c - r / PRESENTAT1vE , g ,g,, Cattg;gg,. .

s H|-i2 . \ j-.. .-

we. .

, (5cc I w a rue t inns)
. .

forn '30.1A / *s < 3 . ,

, , ,

.

.

.
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. ,
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7011M %I'r-1 li \TA lil:l'Olll' I till 1311 l(: \TIJT .NI't.l.I'\li l'IPING st'll\ul. Mitt.II;4*'

' ' h ( As ll. pairoil 1.y alie Pr.n!%iim V (in A41'l; Ot..le IIxtr .)
* '

. .

as- .=. __. _ . . _ . . . . _ _ . . . . . . . _ _ - . _ _ __ . _ . . , . , _ _ . . _ _ _ . . . ...._ @ ?.C T /_c. 3- -

L r. .,se.ted e y.11T_.Grinnell Indu s tri ,1 Pipin;;s,,,Inc . ... _ o,,te, No. _7.12 7
I.

.

Kernersville, N. C.c f. ..e . ., i w . .. r, . . .. .

'
r.b,ie.ied f.e Dukc_ Powcr_Compan'./.e.e .. C!. .t '.o t te ,_L.f o, der No. C- 12 517 '*

.* c.s .nd .ei e as>

i..eaison of Pi.ni Nc'go tt. _S..._C23. o.,ner. Duke _.Powe r._Ccapany 4

.

S. Papine System identifis et ton . b
(Desaf de scription of ants neted use, misen coolant etc.)

_ b ~ b. Prepared by. .[J _OdDUN.UnN4EEMdO. gig._Inc . ,

*
(e) Drawing No.

(b) National Board No. ,k/s

.

6 The snoteriet. de sign, construction, and workmanship ecin-t'e. math AW. Code Sectsan !!.. L . ass._ J.I$ .

Nh.E dition I 7b . Addende n'et,_k'in t e r 1974 , c s , 3,,

Rear -h s: hf anufacturers' Data l'er.*rt s pecperty ta. *.f.e d anJ signed by Comtnis s6anet in pect ors have been furnished for

the following items of it..* report
" tame of Part - tie-t number. M anuf acts.rer's nam ar.d Idt. tif ic.g stamp)

_

_.SuppleutnDl_ Sher t s M . --icwinn s'

#3 ---Eill(s) of Material
7. Shop I:yd estatic Te at Field _ pas.

8. De scription of pipir.g inspected P.1RCC )1.1IUC~.D6I ~ "N
(anclude rears na. = matersel spec. -nom. pipe stee -achedule or thtc kne ss-length

See Attached Sheets
- f at tiry e - finge s. etc., .

.

. -

.

- -

.

-

.

We certify that the statements made an this report are correct and that the fabricaties at the described piping cwfor-

with the ree,meements e ' SECTION t #M D ER AND PRESSURE ' s3DE. J /
r nne s

Y- eb .3*U St.;n,J .M. J.Ip_in2.a,r>_lDC . _ Dy g_ gegw*Date
n . . .,,e

7-/b'7? Certinc te of Auttwetton No. _ N* M5'Ot artt8scate of A .thoritetten E mpres

,_

CElllll'ICYll: Ol' . Ilal' IN. l'l:CTION |1.the urJeral.ptJ.holdtng a salid corrf%ssaon is[ed by the N tiennel Doerd of Doller and Pressure Vessel Inspectors

of.S f t_[M_f k M .. y $4 an f e.* ptc yet %,.and/o* Ene State er Province of
hee inspected the pipic.k de.<ribed in this Dois seewet on@-l['s.M .nd siate e to the des. . rw ,c. , age

and . elief.the kfanufacturer has constructed ^ts e openg in secoe tpe..* with the arritee*lt Subsections of M.tE Code.

*The lhrt ford Stcan Boll..r Inycetio6 .and laurance ConpanyS e e <a ni.

Ily o s. n.t y t'..s c ertificate , neith e the .n res sus' twr hi s rar r!n e r er.st. as.. n - .r.t r. e u s re s s e J ur i ..gn . J. .r. sten. ,

|In g t'.e i t.. , M in Dutis hercet. F urthe re .m e , nc ee'.. t w tro pe s sor rior his e s tase, et.11 be ti.td. . . .: r. it.c r,

for any peraw. t tngury or property s' ems.e or a loss et any mind massing from of cennessed wath thes insp. etior..

0 =. 1 n,l ./._ , S %=}. .

V

|V ~
}Det* ..

~J,p. W4f.
<u.

-.
~ . _ . . . _, f. . g .. , g .. 3 _.

. - O.m.....on.._ e e ... . _ , . ..
9 - t e am * ~ ~

,...q y. ,

N . t t .r ..I t t el. ."t t t r. !': ,

. . . . __ _ . , , . _ . . _ _ _.__ _ . , , , , , , .

h '$ b k M .O k 8.$ *E - .* .''I h . g . %' 4I e' g .g
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KERNE RSVILLE, N. C. 4 8 43'
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,

j
Ily. .. L . . J .re. oon/

* >.,

. . . ..
'

. .. , . . . . -
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' ' UlilON CAi!DIDE C0!!Pc;?ATl'Oli / ,C,[ July 15, Ir:

. k'... , . .;.) LINDE DIVISIOi! *

| . / .. / ,, ;''

* ' ' '' ' ywet.tetc.e.u.n ineio,
, ,

'

r.cs. o >x m . n ..a ,.ou vt.o,n o . m \s ..

CUSTO?2R: Industrial 1.'cIdins, Supply YOUR OPl ER .' 0. : u ..: 76
2501 Ch .rp.'t:nc LINDE 3.0. !!O. : 011476 U-

.

Ashboro, N.C. 2~~'03 QUA'iTITY: 420 lbs.
(For: I'lT Grinacil)

MATERIAL: Linde 6.5 !! cat No. 062115 - 1/6'' I.iameter 7. ;6" Straight Lengths-

'Ihis is to certify that Linde 65, Class E705-2, es npplied under the cbove orde. nu-5er,
shipped fren one heat nun 5cr, has ac >n te ted cing the tec t as:::c.bly specificd in Fi ;. 5
;;f Ai|5 A5.1S-t'0, and /SE SFA5.15 specificaticns. The :< ire r.et all the r.cchanical and
'inp;ct property requirencats of these specifications using the gas-tune. sten arc ::cidin-
ijrocess with /.rton shielding gas. During the nnnufacturing precesses, tests, and inspcetiens,
tha natcrials furnished under this cor. tract have not cone in dircet contact witn r:rcury
Tr cny of its cc= pounds nor with any mercury-containing device c:mloying a single beund:. y
3f c:ntainnent. -

HECilANICAL PT1?ERTIES OF h'EI.D(S) PER TABI.E 3 - AS-WEiDED * STRPFS R"LIEVED EQUIED
lic1d icst !.unner G0524-1 G0526-1
All-t|cid ::atal Tensile
Yic1d Strength, psi 69,400 70,900 60,00 0 r.i r. .-

Ultinate Strength, psi 79,700 83,900 72,00J r.ir.
,

Elongation in 2", *4 32.5 30.0 22 :. tin.
Reductica of Area, % 79.0 74 1 ------

*

CHARPY V-NOTCil I'C3ACT LATERAL EXPANSION DUCTILE FRACn:P.E AREA#
STRENGW 0 -20 F (ft./lbs.) (INCIIES) (PERCENT) .h
(s-UQlded * S.R. As-Welded S. R. As-Welded * 4.R. Ow

L26.5 130.0 .076 .085 60 50 L '.
l01e5 95.0 .074 .067 50 50 4
.2025 '97.5 .080 072 M* 60 50-

'00,0 66.0 .073 .055 50 40 t,o.

79.5 132.5 .063 .085 35 7-

.07.3 (/.ve. 3) 107.5 (Ave. 3) 4
F.\ .

Y.j,h
'

. Required 20 ft./lbs. n.

RADIOGRAP!!TC TESTS: X-ray (s) cet the requirements of Fig.1 \.7 -

FJ'Pl.1CATIO . O' .MTIONS: :'30 Amps, 15 Volts, 5/6 Inches Per 1:Inute rg* j*."'*'#',,,.,v'Cf L'illl CAL A?. u.15 t S :
_

C !!n P S Si Al Ti Zr Ni Cr Mo V Cu

504 1.11 <.01 .017 .55 .11 .06 .03 .03 .01 4.01 4.01 .01 - Actual
.06 .C0 025 .035 40' .05 .05 .02 - Ecquired--- ---- --- --- ---

b. 140 crax. ca c. ~7if ~~T ~~7 .12 <: = Icss than1 13

W:1drent Stress Relieved at.'1125.F, plu or c.inus 25 F, for S beurs. Cooling rete 100 r/hr. .
.

to 500''F, then air ecoled.
. .

ir3rn to before to this
Yi.. day oc Q -v. . . .~ .* 7

Q ,),A. s .~. * m!L'. [ m..
,.

- -
i// * *

-.:-.-----. . .
' ' ' ' ~ *

i / '' *- 1:. J. nt' nato
-

. , 7 - . . . . ,

, , ,T '. . ' .. . L. ,' , , .
'

. !!at erirls St andar.ls Speci..' f:.
I .s . . . .,, L.... . . .x.

.

. . . .
e.
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D fly b 3 S' 'I "~
'' *

-
.

, ..

fj .Y / / | LM ' ' - y397 p,e g p gq.v 5','l (rJ6) /[ A- 8 ? Cunomer 0,dv No. -

;

k f,2 -) 7 518321-1i f- .-

(' ~~~}..- Order No. . -. -1- ''

!!ATI C':AL UL f " T T 5 -

551 I:s tiTit MT tii Shipped -
..

UlliSTC:: t/.L Cri. ti. L. f
'

3

, " , -
,

'

PO //14-3S53 e,- This rnoterial conforms to Secci4:fo-..

'O.V..,' SFA 5.1 &.s

L ,d.P ' Code iI Spec.'
. .

.

., a .f -
,

_ . . . _-

$ l' "[ C .', . ! bE'~

Typc%,,7018
.

Tr:de Norne 'P
er Trade r.ork: Ato:n Arc 7018 ' , ' . ' , , -

* ' Test i:o. 626
_

,.,'.a X-P,ay Sat isfactcry'

3 -
- Di: meter S.ae: 3/32" Control No. KKK075

17.500 lb. Moisture 91800 F 0.11%
'

ht Number: B713NIAC Concent ricity 4%*

Hnt Number: 402A2291 Type Steel A-285
'

..
'

..d - Corbon 05
Test No. Full Split Volts A.- p s

Monsonese 1.09' -

Tensiles &
Chromium 06 t rnpacts 1 6' 21 95
' E Nicke! 01 .

. -
,

' Silicon .59 Test As Stress-

.

Columbium + Results: Welded Relicved ,

Tantorum 8 hrs. p1225 F. -1250*F,,
,

Yleid 72,400 71,100Molybdenum *02 *
-'. Tensile 86'300 82'800Tungsten .-

'

Copper 0y Elongation 24.0% 27.0%-.-
'''

Red of Area 75.8% 76.0%
'

,

. Titanium
' '

. Phosphorus 012 Charpy V-flotch Irnpacts Tested @-20 F.0-

'r .
. : sulphur 014 - -

..
.

Venedium 03 Irnpact s 70-70-82-91 o6 87-89-92-94-125
Lat.Exp. 55-56-63-72-74 73-75-75-80-74

'

;- .
, ,

% Shear 20-20-30-30-60 30-30-30-30-60
'* *

,

. . ' ' ' Fillets: OK Vert ical Ove rhead -
*

-

,

+-

*i ASitE QUALITY SYSTEM CERTIFICATE (PATERI ALS)'~
*

NUMBER ti-1224 EXPlRES ON SEPTEPSER 8,1978.,

Stata of Penna. . 1
55 The undersigned certif|es that this repert isC unty of York I correct and shot no significone change r:s,

*

been trade in any of the clerr.ents cescri:e:
Subscribed and sworn to before me in the qualification opproval.
this 29th day cf April 19 77

,

CilEl.'.ETRON CORPO.*: ATIOi!
w.w.r.c. e or..n . s c. u os

. . .
'

SEAL
nosaur e.s s.s

-ho o *. .

By _./.' b..d /,._. O r.'y ~ '''Mycemnhijo. m.irm S-21-78
.

9* *
..

R. W. boyer-.
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u.os... i . , . . s.o.e w
{1.;g.f.' . ~ ) - --- - M 'r:giPolALS TEST REPORT N /2 N 'I '86 3' -

. , w
.

/ fi%!i6'il, Y'll.IW.h -|
.

'

-
-.

" .
cia fr. W . i + .g

|

.

.

f ; ,y ,i
' *

C. wer order No. 436r. ,
r- , ,.

. ,

r-v, hae d ./'Eg,4w.d Dp j' , .* '

/ / -- i 120315
.

( q } .' ) j () N.O IO --- Order No.p

0:scs h~W's '551 !!ifHi '7 ' ith1kbi(:M \.u:n Ozpi
~

' - -- '"m. s Wipped
T 11

-
. . . - - .'

t"" ~

~T illtD10:'r \ . A SAL _;)* 'I . C .271Q5
-- --Th.is anoter.ial conforces to Sp cir.ect.:-

*

t
. . --- 3 i g, W .*

\ '(' q s
. . . . .

-ge t g ASHE SFA5 1,

y .8 .s -

. . . . .

-

k i \ .s '

'

E 7018T b.s
os Tr:de Nome '

s3i Types . A 's\
'

cr Trader'nsik: " Athe Arc 73|&' ( - Test !!o. 976"

I .! ,9 . X-P.ay Sat isfactory^ Diomete( Wet '1/8" ,L 'i ' - Control t,'o. LLLC61x ,20,000 ibl . ' ' . D T- I ' Moldturs (21300 F. 0.17%
~ ~ .

s

g(4'21A106),/02-1-ED?Al
. ;" [ ,Condent*! city 4.'tot Numbers

'

'ifert Norder:
'

.

'7yre Ste'e 1 A-255~

,,,\- --

1,
. ... .. . . . . .

,

m ..e - fd bon 1.. ~ c5 > . . . -I._I'"*"* FmIl S lit Volts A.
'

P. '

M:ngar.ese 1
s

omisrk. w .11 s's
.

. t
-

s s# TensileP &
-

. Ch;. .03 v

Nickel I
-

, _ Irnpact s. I 6 24 1r6
.

% 02 .s-

. $;g;c o n'a' '-%,.3 5. , .\
.

,\
,

., .. , -

L. \ Teat As - stress
'"

JC;IumbfGrr.+ ? s," %,
' "

JP.as ul t:: : Wh l'ded Relieved
i

'
' #Tantoivn> t .,' ' \ ' " 'i \

'

8 hrs.'@ll50 Fel200 F.
~'

Molybbnvrs\1 h,oj
' MNyy,,,,, k x/ Tens l ic. ' '

3,W O ,920,

'

$.150 75.750" \'e .\
'

g'i Elongation , ~ E. 0% 30.0%Cosper 0,*). %A'
*

*.
, Red:, fcf Ares *h.2% 78.1%Titanium i~ s g;_ i'-

,-
Ph os'phocus N J0h_ , s \. 4 ' harpp:V-NotSh'Irrgacts Tested @-20C F.~ ,f%'phur 021 ,. . M@s,, (~ 1 -<

'
*

1

xYans.fion c ' 02- '? LT gr.oact s 103-116 i28-143-179 1.01-105-107-10 -11, f ,' N , . ./.i
.,'

\ .r''A ' Mat .Eo, , 79-80-8-36-72 81-80-82-73-53
''

S' t. , - . , , ' * ' ;g 40-40-40-40-40*QL.; b , j e e,',
(LShcar J40-50-61-Go-50 '

-
.

.C y _ h-
'

isy ,y ' Q' y ,. '
, " 7 _. , ,

/' Fillets: OK Vertical Overhead
'

Q * Qx \?.,

N N- 91 g'hSPQQUAt.lTY SYSTat CERTIFICATE (MTDI ALS)
,

,

{
sN '

QW|hCr.ffl-1224 EXP:CES C.1 SEPTEM3ER S,1973-
. . . " v.

S'? !. Pe nna . % 3s. ' 'N 'i h* '

The .us'ersigned cett'rss that th;s re;::rt ist C:unftej York is ; co,,erind ther t o sign:r: cat chonse h:*',,q., ,-t- %'

gh'\( ' s, .\ beenmode in cry of the e!cments descriLu
.

e, Q
Subscribed and swe'n to before rne * in the qualir,cetion cpprevol.,

h 46th daycf Jund 5 77.

- \b '. . N CKdCTT,CW CCRPO?.ATION: -
-

,, . Y %.
.t .s .. '. .N + u . . ri m : . c.w .

^

g,
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i
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a
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-
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.- ct.

( e,..".u../,.if.,
-

,, ,i} .- Uilloi! CAP.CIDi' CoaP0:iATION ,gh/. . _ '

.! ,

>
...

#..J LINDE DIVI'JiON l.
- - - -

Noven.ber 9, 1976* va t.uinc uni c mat . etan t
I -

s. o. 4 x rio. A. air t.i.vi.n. ouio 4400.

..

Repxt of Ladle-
.

Cncmical I.nalysis-

ITT Crfnnell -- . - - - - - -. .

Mc1d m. W.tre
.- - - - - - -

.. aOld lii;;ht:ay 21.. .
*

F.c rne r r.v ille , ' !!.C. 272E4 ,

.

Yo r Order :.*o. 05-901 Lin c LOR -

,
'

3;D3 Shipp:.r's Ord:,r 005328 P.02 Wire Site 1/8
Stock I:o. 11st.r32

-

Quantity Shipped 25,899 LBS Pa & age 6W coil
.

, .

--11-3-76 Centrol _
~ -

11." DAtc Shipped
-.

'1his is to certify t .at our recor:'s chea thet the r.aterial in the
afore: .ention :d chi.r..en cerfc=s to our t.tc.:'c_~d s.:rific.'.tions for this grade

.. . cf LIf;D2 weldirs. wire and has the follcain; cnalysis: .
.

.
.

. .

. .

l.. .
.

.j
- ...

.

402013 '.} EAT 1.veZR - ., ,, ,. ,
-

c- . . . . . .
.

2 . .,
.

. .
-

. .
.

.

-.12Carbon . . - -s-

1.14 : M14 '. \.
. , . .

. ~
-

Manganese .- . .
,.

-

.003 1 ' -

Pnosphomas - , .

- . .019 %. , ,

-Sulphur

. .Mi|/ [=~
- -

'

.02 -

. . -
-

'Siliccn-
-. 'W 7 .'

',
'

: . Copper .055 .

.
..

ef 4-Molybdenu:2- .49 . %%.); -
- . . .

~,

.;.. ..... . -,. ,
. .. .. .

'* - . .
. . . ...

.
.

. ,

.

.

*
. . . .g

. . .,g- - . v . .
. .. . . ,

*
9 . .

.. , ,

- . . .
. .

* * *

Ladic Analysis
-

.-

.

.JY.=f f o/* 9 / *m % e* = f ^f ' / st .h..
- - . . .. .

Q,, tali'. .'.~. . .t..rd-'.2 2 - !.J iG'.33 i' t CCr * 313 * *.' :M''
.

Unica b'd: Cc ;6=:10n - Linac Diviui'.:n
,

.
.

llJT/13.R .- .
.

. .

...
.

.

.

. .

. ,

.

% h
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- ,,Resprt1:o. 1992GC - furch 14, 1977t

L ;> b s

| ITT Grinacll Industrial-Piping, Inc._,

.~ P. O. Box 5G0
' '

,

l Highway 421?, '' .~
'

'

e
- d'.cInarsville, : orth, ccrolina 27234 _ _.. . _ _ _ _ . _ _ . . _ _ __.. ..__.,.;__.._...

- .,e ..

:
,

c...-.. .-......._.:... ..
"

," A.h,tn : Mr. Walter J. Spcrko-

,
4. t

;t -

.%.;

1.[ y.i-.
I & k

.

s. . . v,,

s4

{ cy,
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.S'.U .B .J F,C T.

- --

| ,' Mechanien1 Testing of a Welded Plate Ancembly
Marked l'o. 254. l'cr Requisition ::o. 28418.

,

r :- {
.

/

h-
1
1

1

!

f

.

^ ~ ~ l'i''2'UJ1, ifT. lit:G .~,7 1 Alllli i.1;Mr.ll''..'.sl3.'J f * All II ~ l I '''.I tJal k''.:1 ; GU6liTY A%U.L I. t'
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j..o e.n..muaa: .
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*
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*-
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A wo3 ded platr> a:;ncriib1 y wa:: suhtai t t ed (o our laboratory for
.

mochunical tent iriq. 'fico a t:::embl y v.. , identifi<d an Tont Pl a t.n[t
'

.Mo. 21,4 and had rt port edly IF. en weldt.d with I.inde 4 01, heat
/ 4020]3 vith Linde I:0 f J n::, 30t 116<!, con. 28264. The approx-

**1matoJy 3/4 incti t.hich p] a t.c was t.o be, impact. and tension t.csted.

in the weld tr.et.41.
|
iC/-

.

TEST P.I: SUI.I.}: gg/
' -

, _ .__ . ., _ _ _ . _ . - . . . . . . . . . -.

Impact '"esting :
.

Three fu]] sire chm:py V notch impact tent specimen ucre machined
from the cubmitted plcte an'embly. 'The specin. ens were all notcho?.
in the ucld metal and tested at plun 300 F uith the following results:

t

No. 1 No. 2
!

-
No. 3

Absorbed Energy (f t-lbs) 25 30 34
- - - - - -Lateral Expancion (mils) -

~ ~- 3 0 - 31 ----"33 - ~ ~ ~ ' - ~

Percent Shear 40 40 50

' Tension Testina:
._ .. . . .-

One round, reduced section, all weld metal, tension test specimen
was machined fron the submitted plate acsembly. This specimen was
subjected to a, standard tension test with the following results:

'

Diameter' (in'. ) '504.

Arca (sq . in . ) .1995
Tensile Load (1bs.) 15,625 .

Tensile Strength, (psi.) 78,320.

Yicld Point (psi.) 69,270 -

% Elongati'on (2' in . )' 29
% Reduction of Arca 58

*.o
.

.

.

Respectfully submitted,
#

'

. ]j ;(. ; ','/s*}J,|.
# .-

/,;-P w stu.2esis
: ;,

- Mark A. 11ine man,.

Sta f f Enqin^er
TAUSSIG ASSOCIATES, INC.

.

.

MMl:i
.

.

, .
*

- = . = -
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. . .r

11 i n cl . P.1,p i n . . Inc. Cate 9- 7Nare of Supplier _ TTT Cr}n, -

|
'

- .
..

A'ddress of Supplier Pit,nt _ Revne rsv111 c.' f:C Mill Power Orccr Io. C-12517 *
*

*
.. .

'

Duke item or P.cq. No. 1206,00 1.0*
* .

.

* .
.

*

, _ _ .__ . __ ,. _. . .. _ - ._. -- - S pe c .- No . - C N C -1206.00-1.0 Rev.. .

.. . . . - . . . _ . . - - . _ - . - . _ . , _

.__ *.

. _ .

O __/ 5./ N ~ I O ~

Suppller ID lios,.

Description cf Ccerone.it(s) er Material (s) Wi ric.it eel Pinf n~ Aurrnb1v
*

. ,

.

.

.
.

S. .*~~
.

..
,

At ttched Cocu .enta tien co.c r s all Corpc c nt s/."a terials on tiill .'c-c r Cr(e r.
y Attached Documentation co' vers partial shi; ent of Co.mponents/futerials c' iiill Power Order.

1he following listed tests. inspectic.n and repcrts have been completed as required by the*

*specification:.
.

..-- -- .
,.

.

.. . .

Physleal & Cher.ical Analysis Hajor Repair Records & Charts, .
,

Hydso (Test Pressure - FSIG ) s/f crsonnel Qualifications on Record,
*

Desir.,n F.cport V $ tress Report Heat Treatrrent**
-

* # Hagnetic ParticleRadiographic Test Ultrasonic Test t
,,

* Penetrant Test Repelr HDC _ g .leanliness
Pe r forr ance, Curve g 5hE Data Report" ' * * * * * - ' 'Operating eest

t / Dio nsional Cl. ck Deviation R< cord /
_

. .

.- ''N '.g,.
..

,

. .

l? *

2) - _

. 3) J

'. ThIs certifies that the listed Coeconcntia) or t4aterial(s) conform to the requirements of the above
referenced Duke * .ter do uments in luding all codes. Standards, test requirer.ents and Quality Assurance'

.requirenents invnket therein. _.

D'JKd POWCil cod.PAfW '
'

* r. *
s ~ .- .

' ' *

QA RICORdS APPR VED .

,d smau .x. s

hyp [hm.
...,

$upplict Ecoresentatisc Authorize.1 Signature*

.
,

O CPREC'Et(TATtVR
*

' O y ; I * =-- cacc
.

'? 'W..
,

,,.sh/gg v ' . ' . 'it'c
.

,
_ '

' -(See twirur tions)
~

.
. , , .

'

Torrs $3 0. l A / Ri v. ) .

,

.

*

m ._ _.-._._._a_ _, --. _ _ ., -_ . _ = . _ _ _ - . _ ._ -:--a.- - _- -- _- .-_ _- -- _. __

.
,

* .

0
.

.
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The Colonial Machine Company, Inc.-

P. O. P,<n 290 - l';cwintville. Pa.16311 Ph<ine (311) 539 7031

F 7 .May 31, 1977
*

ITT Grinnell Industrial Piping Inc.
P. o. nox 566 CERTIFIED
Kernorsville, I:C 27284 CT

f MILL TEST REPORTa j

But OR Tl NO. CUR ORCE R NO. DATE SHf Pf'T D _ . . , _ . _ _ _ . _ _ _ ,'

KER 6156-P 10038 6/1L77
iTE u ! rvrE mATc ain.$ rec. . SHIPPCD 1 HEAT h0- , CMC COC.:

_ _ _ _ _

_ AS"Ig A) 0 5. NCP'*>.J,IZ ED ,_ __

fN94153

.

,

1 | !3/4" S/U Spec. Mc16 Bossec per SK CT-WB-1 ! 40 AUA
CT-3002!1 TRev. U l~0714776T; jPt. No. Y*ls*SE*

|1" Ditto Pt. No. Y * It* S E * CT-3002-2 ; 20 E87257 ARA2
__

3 2" Ditto Pt. No. Y*A*SE* CT-300'2-3 f
~

12 A00070 AA)

TEM | C ; MN j P i 5 5 CR , Ni | #0 , CU ! CB j 78 CO CTN E:R ELEMENTS.

| f I ! | | |
'

' i1 .3? .801.006 .02_1 .22 . !
'

[ \2 .26 .78 .011 .02 .24

.74!.017!.026 .1 |3 .32 v ,c.:o ;-A

.

j ! |% - % Yi. fI i
%. -- .#

;

!

{
* '

f7EM T EN5f LE 2% YIELD % ELONG. S R. A. HARDNES% as REMAR K5: 1. 2. 3. 4 1& ETC.

I
i i36800 3 34.0 58.2 Mill S m ce - U.S. Steel_1 76700

| 61. 3 |I
2 75000 47000 ' 32.0

" "Mill Source -.

!42770 |MillSource " "
31.0 5_2.43 75360

| | | I
i t t |

It:SPECTIU: '.-|AIVED P3 f'.7. TCM WILSON 0:' 5/31/77.

| ! |

We hereby coriify that the information con!ained hereon has been taken from the original
mill test report from the proc!ucing mill, which is now on file in our office. We also certify
that the material and the items as listed above meet the specification and all requirements
cs covered by the specification and your purchase orc'er.

, .y . g-) ,. _ , . u A'( , , r. .- - , . .- -_ - - - . - . . = . , . - - - .. .g .

- -

,. v .y.
-. -

-

. . . ,



. . . . -

e- .

The: Colonial Machine Company, Inc.-

'P. O.1:os 2w - Pica antiille, Pa.16H1 Phone in n) 739Jun '

F 7 i

ITT Grinnell Industrial Piping Inc. May 20, 19}7
P. O. Box 566 CERTIFIEDKerne rsvi ll e , NC 27234

i U IA I L L T E S T R E ORT
'

n.P.I-

L
,E'*oiors wo. - -- -- oun oRot a No.T- ------ + DAie sHierro - - - - -

~

5/25/77
_SER 6117-B_ ,__, __.t0.013_

_

erra rvrc > u.Atcatat spec. | SHIPPED HE AT NO.
CN.cCO]_ , _

1

|I
t ASMC SA105

|
l | |

, Pt. No. ****SF* CT-4005-l~
l_.75" 12 178849 ABF] .1 3 " l c_ce s s _P lu.g s_r e r _C.T- Id[_l ,. H = '

1 i.

| |

2 1.13" Access Plugs per CT-A!I ll H = 1.37'P |
'

I
,

Pt. No. ****Sr* CT-4005-2 I 25 '.]EE.49 a n r-
'

1.13" AccesF Plug s per- CT;AH;2,~h = -1 375"
|

3
| Pt.

,

, No. ****SF* C't-4 0 0 5 - 3 _( Sp _1[e adt ! 3.0 7_8849 - 7Pr
i4 1.13" Access Plugs per CT-AH l, H = E026 " | |

Pt. No. ****SF* CT-4005-4 16 178849 ABF
istu e e ! uw e : s si cm , ni i uo eu ce ti co , orssR strut ~rs

-
,

! ! ! I I I I
!'' '

.- 4 .26 .71 .013 . 0 25__,_2_3_
| i I i |

~

i ao
I i F-d| ,,g],| :

et w I Trasitt fj 3% Y! ELD % ELONG. S R.A. HARDNE$$ g g, REM A RKS: 1. 2. 3. 4 1 6. ETC.

|75000 | 48500 |6 |

_ l- 4 32.0-_58.6 Mill source - copperwela-

|
-

'

Ii

| : i !. I.

. .- ,

ITGPECTION WAIVED PER MR. TOM WILSON ON 5/23/77. .

. i
'

. . . - : , ,

. . _ _ . _ -

We hereby ccrlify that the information centained hercon has been takers from the original
;imill fest report from the producing mill, which is now on file in our offico. Wc also certify

that the material and the items as listed above meet the ." 'cification and all requirements
as covered by the speci[ication and your purchase order.

, - - . - , . _ - - _ _ - . - . -- ..-- .== - --:- - . .- -- , -- -

p t~ ,,m;y ,t. ~ . c , . g,
__ --. . - . -

!
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i .
.

CHEi.tETT,0M. CO3"ORATIOM CERTi. lC/,T2 v.-- . ,. .. . .'|: . . . . . <
; '

. weio. t. vuuc n t, <eua,.
, ,

1 NAT!OMI, Mil.UliD. CERTIFICO iMTERIALS TEST REPORT /I / N - I N Y-
,i -

4|365
t OA D2iT. ' *

.' g . Customer Order No.

A,~r.rsved ;y VW TWN-
'

N/} -- Order Nu.' - - - - .

:2k D kT OfiAL UELDERSDole:- i. .

Sh'pped
j 55.1. .ill t:T,H STREET .

, -- -- - WillST0tl SALEM, fl.C. 27105
,

. . 7 -~Th.is morerial conforms to Specification
! I

'

!_L ASME SFA5.1j 8, --

i
Trade Nome i E 7018

Type -- ~

cr Trodemark: Atom Arc 7018 j Test ilo. 976.

, Dizer.eter Size: 1/8" | Y '
20,000 lb. | Control No. LLLO51'

Motsture G1800 F. 0.177.
_ tri Number: O2-1-EJ10R } Concentricity 4%
c ligt Number: Q_21 A106b' Type Steel A-285

. .

j Carbon
05 Test No. M1 Wh Ms 6

Mongonese 1.11
Chrom.ium 03 Tensiles &

-

i ..

: Nickel 02 Irnpact s i ,- 6 24 0s

; Silicon .35 ,

Test A s ,. StressC:lumbium +: Resutts: We1ded R'e1levedTc.ntotum
8 hrs.' @ll50 Fel200 F.

.| '' Molybdenum
01 *

* "" # " Tensile 78,'150 75,'750
.

'

j Copper 02 Elongation 30.07. 30.0%

: } Titonium Red. fof Area 79.2% 78.1%
, ,

.i. - Phosphorus .012 Charpy V-Notch Irnpacts Tested @-20 F..} Sulphur .021
'

. . . . ~ . - - ,i Vonodium 02 ,/ N f rnpact s 108-116-128-143-179 101-105-107-107-i / (f. Lat.Exp. 79-80-83-06-72 81-80-82-78-83i /4 'A % Shear 40-50-60-60-50 40-40-40-40-40n. ' @. q
.

' ;j
.

4
i *

b "> Fillets: OK Vertical Overhead
, . /f/'C/..<'% \

{ ' ' ' ' '

ASME QUALITY SYSTEM CERTIFICATE (f%TEU ALS)
NuttBER !!-1224 EXPit.ES ON SEPTE mER 8,1978'

5''''' ' I Penna. I
SSi Caunty of York I The undersigned cert;fes that this report is

' ,I
correct and ther rso sicr iricont chonge hos
been rnode in ony o' n.e elements dcsc.ibed

Subscribed and sween to before me in the quohf. cation c; provol.
shis 16th doy of June 19 77-4 *

- 4

.
CHEt'.lTROfi COPPOP. ATION

v. uer. . u. .s r s e.. w .,

\

| SEAL: '' '
'

~-
.tuez., r..- - - - -

,

b
I ny to..in.iicon e, pius: 8-21-73 hv---/G l2 i'h '^ 2 -

m.e e



....1.
.

. . ..

(;!!E;M.TkO:i CORPORATIGH _ _. -

i {,
'

. ,

. _1. i., JIS:
..

.g p ' i * ' ' ,. . " ' j a . ,j.viurau s..coucn r, visioe. '

''

. - c., , p . ;' l'. g j'~' k .5 3 6 S- 0'

i '
4352 Rel //14-3963; . . , ,g f| fq s v a - 1 . Customer Ord r No..

l ,,,

roi. . [/..i -. . ' 2 . ) '? . ... -
'

518321-1~~

Order No. . '

, r- y
'~"-, . s

IlATIONAL t! ELDERS . .

'i
- .

..

551 tilliTil STREET tie Shipped .- ;--.

[,/,/k,, '.j'

i ~ VillST0:1 SALEtt, fl . C .
-

PO //14-3S63 (p{g .SFA'5.1 &
This material conforms to Specificotion '

=-

Ng/,+ s., ,

\)U $y, |/L'^,|
g.th Code Ii Spec,

t_ u
- s. .q 5|

:' '
.-

.f (b, # M* / E 7018
.

d

[\Ne",$.#.e.
-

Typt
-

*
,

Test 1,'o. 626' _er od rk. Atom Arc 7018
X-Ray Satisfactory'

Di rnefer Size: 3/32i Cort rol tio. KKK075
17.500 lb. Moisture 91800 F. 0.11% ~'

tet Namber: 6713NIAC Concentricity IG

Hrt Number: 402A2291 Type Steel A-285 ~-

G * "* * *s Carbon 05 ,
,

.t M:ngonese 1.09 Tensiles c -
.

Chromium.. 06 Irnpact s I ~ 6' 21 ' 95'
-

,

-1 Nickel 01 ,.
-

'
.

Ib

Silicon .59 Test As Stress-

C:Iumbium + Results: Welded Relicved
Tantolum 8 hrs. gl225 F. -1250 F.*

,
, ,

Yield 72,400 71,100 .J.. Molybdenum *02 Tensile 86,300 82,800 -1
' ' ~

-

N"9 "* Elongation 24.0% 27.0% ' ' _.- .

. Copper 01'

Red, of Arca 75.8% 76.0% .,,

Titanium . .., ' , *
.

,

'

. Phosphorus 012 Cha rpy V-Ilotch Irnptcts Tested @-20 F.0-

'!. Sulphur .014 *;''

Yonodium 03 Impacts 70-70-82-91-96 87-89-92-94-125*

. , , . ; c Lot.Exp. 55-56-63-72-74 73-75-75-80-74
" ~ ,~

'

% Shear 2 0-20-3 D-30-60 30-30-30-30-60: -
.

d, ; '

. . ..
'

Fl.llets: OK Vertical Overhead.-
' *

.
,,

ASME QUALITY SYSTE! CERTIFICATE (MATERI ALS)i

'

ilVMBER tJ-1224 EXPl!ES ON SEPTET'EER 8,1978
5tste of Penna. . I

$$ The undersigned cert:6cs that this report isCounty of York I corect and that no signi6 cont change hos,

beci mede in any of the e!cments described
Subscribed and sworn to before tre in t.c c;uot;6cor:ori cpprovol.
this 29th day of April 19 77

CIEt'ETRON CORPORATION
v. a oa.: e% .ueu n.w.as

(. , s.. , t
s - s

SL'At - - - -
*

_ _

- - u n.,r e. .. .e
_

cy ._2[| dr~

w commission ey,;,c . 8-21-78 4.y -
uen ,-



" hma e r.n.i|, .t......,

n . . ,9 . >W * '

C 1. ,.

.
.

UNIO!! CARDIDE. CORPORATION Od 12,. I '
[ ' [ )(p : /|']

"

June 1, 1977

k '' N '' J LINDE DIVISION,

' ' '
wu om urar rents ITT GiTnnell
c.o. iiox nc. r.sm r.num. oeuo me PUP.Cl!ASF ORDER NO. : KER 5570-P

UST0"l!P.: Industrin1'Weldinp. Supply YCUR 020E!1 NO. : 11-224
LINDE S.O. NO.: 911224 P 01<

2501 Champagne Drive
Asheboro, N.C. 27203 QUA'lTITY: 840 lbs.

g.10s.L..-
'

3TERIAL: , . -; IIcat No. 065150 - 3/32" Diamettr x 36" Straight LenEths

'his is to certify tiiat Linde 65, Class E705-2, as supplied under the above order nunber,
. hipped fron one heat nunber, has been tested using the test assen.bly speci fied in Fig. 5
er Nhi A5.15-69, and AS"- 5"A5.10 snecifi cations. The uire net all the nachanical and
.np tet property requirccents of these specifications using the gas-tunc. sten arc ucidir.gDurin.; the nanufacturing processes, tests, and inspections,irocess with Argon shiciding, gas.
.hc naterials furnished u . der this contract have not cone in direct contact with ncrcury-
ir any of itr. conpounds n >r with any nercury-containing device ermloying a singic boundary
>f ccntainncnt. t!aterial conforms to the requirements of ITT Grinnell Materials Engineering
St:ndard, Code 134.

STRESS RELIEVED PJOUIRED*

ECil1NICAL Pt:TMtTIES OF WELD (S) PER TABLE 3 - AS-hTLDED

W<.:1d Tes t Nu.'a e r GOS30AW If0502-ISR

All-Weld '!ctal Tensile
Yic1d Strenph, psi 67,000 6S,400 60,000 nin.

Ultinate Strength, psi 77,000 78,900 72,000 nin.'

Elongation in 2", *. 34.0 32.5 22 min.

Erduction of Area, % 79.6 71.2 ------

,

:llARPY V-MOTCil 1:! PACT 1.ATEPAL EXPANSION DUCTILE FRACTURE AREA [

sTitbNGTil f -20 F (ft./lbs.) (I.'.C!!ES) (PE!! CENT) (
'

As-Welded * S.R. As-Welded * S.R. As-Welded * S.R.

192.5 102.0 .082 .072 100 70

199.5 119.0 .086 .081 100 80
100 80193.0 126.0 .089 .082

'

100 70197.0 91.0 .083 .069
193.0 98.0 .086 .070 100 70

h-
194.3 (Ave.3) 106.3 (Ave.3)
Required 20 ft./lbs. Required (25 mils) (40 mils) a qq3 f

Y ../ h
]

RADI')GPa"IllC TESTS: X-ray (s) net the requirenonts of Fig.1 y g l '..
'21 0 C.N o

yPPl.1LATim. C0:alTIO.is: 320-330 Amps,13-14 Volts, 5 IPM |'D'

.g' j li- ,

Il.itE'1L cat. A'.MM la : ; y .v

C Pla P S Si A1 Ti Zr Ni Cr Mo \' V Cu~ O,
05 3.12 .010 .014 2 .12 .06 .03 .07 . E V. P <'or---;v3...-.jerfM''

t

206 , .90 .025 .035 .10 05 05 .02 , , ' - 'R'equired2
__ __ ,, __

nax. 1.40 tax. cax. .70 .35 .15 .12
'

< = Icss than
0G Weldment stress relieved at 12.'./ F, (+25 F, -0 F) for 8 hours. Cooling rate 200 F/hr. to

2800 F,.then air cooled.

Saarn to before ne this / I

N . _ . .I n.!.(Nc$!.
._

.d*,''.' !. O f. ./# day of' h; ,,|. . . - -_- f'.%'. :.9- N..h .

*
*~~ -

. . . . .,. ;- --

, . , ,

it. J. !*t tua s t o ,/- . . . ,. .. .. .

e':
1 /,,s luterials Stantlards Specialist-

'. '.1. / * ,/II A 2 E l E . T .'. v .* t' e \, l
. . . -



- ,

; CERTIFIED !Rir.RI AI.S li:ST REPORT.

:

. .

^ ~ . _
[..?|U.I"h, Uli!Ott CARDIDE C0!iPC2ATl0f1 C_,7 July 15, 1977

.

' ~~ ~ ~ N D'. "b LINDE DIVISION . 'yp/ {}
*

h

kWT t.DttdC, M A t t 841 ALS .

,

P.O. f C X 710. A*.e 1/ !JUL A, Ot elO .64004 *

CUSTO.'5R: Industr'al h'elding Supply YOUR ORDER NO. : 11-476 '

2501 Chan;;.'t;ne LINDE S.O. No.: 011476 UAshboro, N.C. 27203 QUANTITY: 420 lbs.,

_ _ _ _ _(For:_ . ITT Grinn 311) . _ _ - - - - - - -

'

s ,

1/d"Diancterxf6"StraightLengthsMATERIAL: Linde 6.5 !! cat No. 065118 --

~

This-is to certify tbit Linde 65, ' Class E705-2, as .:::pplied under the above order nur.5cr,
shipped fron one heat number, has bcen tested using the test assembly specified in Fi';. 5
of Ai|S AS.1S-69, and AS"P SF A5.15 specifications. The wire n t all the nochanical and
inpact property requirencats of these specifications using the gas-tun:: sten arc weldingprocess with Ar;pn shielding gas. During the nnnufacturing processes, tests, and inspectic
the natcrials furnished under this contract have net cone in direct contact uita nercury
cr any of its conpounds nor with any cercury-containing device encloying a single boundarycf containtent. -

I!ECilANICAL AnPERTIES OF WEI.DfS) PIM TAS!.E 3 - AS-UELDED * STRP.SS RELIE','ED RE0''I FE Dlic1d Test !.uncer G0524-1 G0526-1
A11-tic 1d .':ett.1 Tensile

-Yic1d S'rength, psi 69,400 70,900 60,033 rdt -

Ultimate Strength, psi 79,700 83,900 72,000 rt:.

Elongation in 2", *4 32.5 30.0 22 ui'Reduction of Area, '|i 79.0 74.1 ------

i-. . _
.

1 C!lARPY V-NOTCil IMPACT LATERAL EXPANSION DUCTILE FRACTURE AREA#
- STP.ENGTil 0 -20 F (ft./lbs.) (INCL!ES) (PERCE';T)
.As-U31ded * S. R. As-Welded * S . R. As-Welded * S. R.i 126.5 130.0 076 .085 60 50101.5 95.0 .074 .067 50 50
.

120.5 97.5 .080 .072 60 50,100,0 66.0 073 .055 50 40 ' (,o79 5 132.5 063 .085 35 " t
107.3 (Ave. 3) 107.5 (Ave. 3) - -

;

c

. Required 20 ft./lbs. Y
-

RADIOGR.',P:ITC iTST3: X-ray (s) cet the reonirements of Fig. I
h

*

APPL.1(. A* le . Dr.Ki IO.';S: 230 Arps, 15 Volts, S/6 Inches Pe. Minute, ,CthiillCAL N.fil.' sis: g g'{ jf
my,

C l'n P S Si Al Ti Zr N f. Cr Mo V Cu7 04 1.11 < . 01 .017 .55 .11 .06 .03 .03 .01 <.01 <.01 .01 - Actual.06 .90 .025 .035 .40 .05 .05 .02 - Require--- ---- --- --- ---

. 2.nx . 1. *W taax . cax. .<0 .15 .h .12
w- -- ---

< = less than
l*

Ucid:ctp St rens telieved at 1125 F, plus or minus 25 F, for 8 beurs.. Cooling rate 100 F/h2
e a

to 500'F, then air cooled.

Pmn to before ne this
~

J.d'u dny or M ,, . -= ,. ? v - n q" ~~~fy : ~_ , -- ==- ~ - - - - -

. ~ . .// , - ^ , , . . I.
. * (# \f; k .1. . . . .\ ? t<. ,<

.

#
=

'' #* .,..a s. .1 dia o. - - g. -.se

w - _. . m_ . _ _ .



| y_ g y, Ii i Ufl000|| IHUUh Uidl l'lf)/RQ, IRC.
! LOADING SHEET

Loehas Veet No. 5546 Date Bill cf Lading No.
Inadcd 0~30~ll

Cust:mer 7127 Date
Ceder No. Shipped Routing
sog Duke Power Company P. O. Bcx 1339,
To e/o Hill Pc.er Sunniv Addros .EhM l o t t e , ':0 28201
ship Duke Power Company S.C. Hwy.274, or Sou thern R.R.
To _ _ e/o D.G. Beam G Cataubn Nuclest Station Aeg.us tlewoort, SC 29710
Desonai.on ur humc-r v.cignt ao. res. nate

Nevoort, South Carolina Overcash #215 35,143 16
KERNE43VILLE

etANT PIECE MARK WEICIIT REL.# SD 3 D PCR R B W SR PJr.F o NO
{

CT-01-35X CT-SM-SD ' 14,934 |
*

CT-07-13 CT-Ctf-13 1,742 |
-

,

CT-07-24 CT-CM-24 2,911 | l ! { ||
-

'
i

CT-07-47 CT-Ct'-47 3,426 | |
-

CT-10-56 I CT-lM-56 445 | || ! | | {
'

CT-10-57 CT-IN-57 590 l | |--

CT-10-72 . CT-IN-72 i 585 ; | |
CT-10-64 CT-h"!-54 1,313

! {
-

CT-10-91 CT-IN-91 416 | | | {
-

'

CT-10-100 CT-!M-100 1,765 | |
'

i | |
1

,

| | | | |CT-10-105 - CT-lM-105 1,700 | | |'

CT-10-109 - CT-lM-109 | 509 {|
' ' '

,

CT-10-119 , CT-IN-119 352 l | | | {
CT-10-1193.! CT-lM-119A 1,045

| | 1 | {
|

CT-10-130 -l CT-IN-130 505 y | {
CT-92-12 2,882 j \ ( ()| |CT-HE-12 i

| | |
,

'

! | Nf.\ 1 I i 1 i

"

%/ ^ i i I i i
' <

f' i i i l I I i I |
i i |

| f/' i l |i

1 T ! i i I I i i Im
/\ V i i | |

V t i i I i (

| |i 1 1 1 1
'

4 I i I
.,

I_ II
i i l

l l
-

s .

- -

- .-

- - - - -
,,

- - - -_.
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* \ e. ,., .* . .
* *

.,
DUYL l'O'.It t. t C"1 ?,.

*-* . . . .

* IgUAL li f A*,''.'s .;I Ot r; . :I 4
' *

* * 's. .
.

5UPPLif k 'guAll1Y ALL*.*iti C1 T Ilf ICAll01 p;tge pA* * * ~
* *

- .

\, - - . .
..

..

g- % . .;.
,,

9)pane of Supplier l']T Crknn 11 i ncl . I'Ir { n c . Tne. ate - -

~
|

. :.- ..
.

. .

Hill I'cr er order I:o. C- 17 517Addren of Su; plier Plant, ih rn e r wi l l rr . ' MC*

.

-
.. . *

Duke ite, or Req. No. 120r. 0n-1.0* .
-

.

'
-- .

.

. .
_ Spec. No. CrM-1206.00-1,0 Rev. _%' '* *

_

. _ . *

*
..

Supplier ID Nos. C % 5 /66 f?
*

Description of Cereponerit(s) cr Material (s) i abrica t ed Pinint' A c t r.nbl e
*

. ,

.
._

* * .
.

L" . ~

.

*
.

- n

At tached t'octrwntetien covers all Ccepenents/t*aterials on rtill Pc.<cr Order..

Attached Dv e:ntatica covers partial shirrent of Co ponents/naterials en rtill Power Order.L

It.e follo. sir g listed tests. inspecticns and reports have been cor pleted as required by the-

*

. specification:
_. . . _ . . ,

.
.

.
.

, . . . .

l'.ajor Repair Records & Charts
. *

rhysical t theraical Inalysis ,

Hydro (Test Pressure - P510 ) vi e'rsonnel fauali ficaticr.s ca Recc,rd,
*

e

*' Design P.cport Stress Report . Heat 1reateent
'

Radiographic Test. Ultrasonic Test W .agnetic Particle.

* Penete.... Mst Repair NDE M leanliness,,

" ' * * ^ * Perforr.ance Curve # A5ME Data Report
Operating Test

/ Diransional Check Daviation Racord I
t

.
. .

.- l'N %..,
g} .

,

. . **
'?

: 3)
,

. .

.

.- 31 .
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! N94153i AU! I3/4" S/W Spec. Weld Bosses per SK CT-WB-1 401
,

Y A"Si:* CT-3002-1 In6v. F10/1477W j !E
~~~

"

Pt. No. l I i

_

2 1" Ditto Pt. No. Y*A*SE* CT-3002-2 20 E87257 An
, '

.i
3- 2" Ditto Pt. No. Y*A*SE* CT'3002-3 12' |A00070 AA

'

'
,

i
I|

cm m ; no cu ce T co r OTHER E L E 48 E NT2~

:Tsu ! c i uw j e i s se , , . ,

l | | ! !'~

.. -1 .32 .80 .006 .021 .22
' I ! !

| gipe 4' .
! r iT | .78!.011|.027 .24 I

3 -2 1 .26 ...,

j' 3 .32 .74 .017 .026 .19 i
/b ,. ::3 q)c*Ac1. l, |

1.-

,,

N | ! | .,

i l I ! i l\' mWi/'

.

|,

>
f HARDNES5 Yg '. REMARKS: 1.2.14. 5. 4. ETC.

{ 2% YlELD % ELONG. S R.A. i ,ffEM TENSILE+

"

34.0 ' 58.2 | |l
|76700 |36800 -

,

Mill Source - U.S. Steel[ 1
I:; Mill Source -1 : |

" "

2 75000 47000 32.0 61.3
,

a
! | 1 I " "

j __ 3 1 75360 ; 42770 31.0 52.4 iiMill Source

? I | |
ij

I 1 -

I :-
,

1i IN :"CCTIC4 ',%1VCD i':4 F.T. Tp' WILSON ON 5/.11/77

I s
i; i

We herchy corlify that the inic:mation containted hereon lias been tahen from the ori sinali
mill icsi report from the producing mi!|, which it. now on fih in our offico. We also cerlify
that the malcrial and the items as listeri c.bove meet the spo:ification and all re ivirements
as covered by the specification eind yoei pu. chase order.

0,r
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09

G ; s< u w s p / Q .
,

Iy .. .. .



_

Thel Colonial Machine Company, Inc..
_

P. n. Ik.s .am - Ph .ran:s ilfe. P.i. Ira 1 Ph. .n.- Gil1i *.:nJm t

f- 1

ITT Grinnel] Industrin1 Piping Inc. May 20, 1977
P. o. Box 566 CERTIFIEPKernersville, NC 27204

C.I. MILL TEST REPORT
if)l.I

t- _1

YO'.7R OR T. L.' NO. CUR ORDER tio. DATE SHIPPCD

K m (117-n . _10.01 ~-
strM ; Tnr v.Att m t. sert. r senerro ut AT wo. Cn.: Cu

AS"? SL105
-

i
_

, , ;
Ll_..]l"_,3ccess P_lu_gsJ er CT_-Alb1, H = 1.75" | 12 i70849 Apr1 ~

| | |, j P t. . No. ****SP* CT-4005-1
|

2 >1.13" Accccs Pl ug c po r CT- All-1, H = 1~. 375" :;

I Pt. No. ****SP* CT *005-2 I '

3 T. U"~ Access 'PITRjs Ver CT-7di-27 IF =i-~1'.775.."
25 :7Bfan tr--' "----

. i

I 'Pt. No. ****SP* CT-4005-3 (Sn._IJead)~ 3.0 ll8EA9 BIE.
*

'.

4 1.13" Access P1ugs per CT-All- l , H = 27026,'
|

i

Pt. No. ****SP* CT-4005-4 : 16 78831 ALP
CR Ni ; MO Cu CB Ti CO OTHCR ELEMENTSITE#A t C t #N P $ 51

9
, . ,

| | | | | | I
|

-4 .26 _uil ' . 0 '.2_,_Q_2_5_,21
_

'

|6%| 1 : i i | | |
'' i i '.._ L _ .

I I:b
' ' ~

,.

i i j '.'.g i up , f
I I 2." I eM. _//

|
.

| HARDNESS | g$t, " i REMARKS: 1.2.14 5. 6 CTC.
'

rTru Trnsite 2s trEto s tLoxo. s R. A.

|
i i :

1-4 75000 I 48500 32. 0 18Jt Mill source - copperwe3iL___-

|

|

! l

| INSPECTICN WAIVED FER MR. TOM WILSON ON 5/23D7. ;

|I |
._

We herchy ccrlify that the infonnatica contai .cd horcon has lxen fahen from the original
(1 mill test report from the producing mill, which is now on file in our of fice. We also certify9

that the analerial and the iicms as listed above mec! the specification and all icquiremcn!s
as covered by the Epccification anc! your purchase order.

_
_ -- 4, - -- e , ) , ,.. _ _ _ _ _ . _ . . _ _ _ _ _ _ . . _ _ . . . ___ _ _ _ _ _ _ -

._,V cr m y,x e,,, wv
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'

; 2 3.y . '} UN1011 CARDIDL CORPORATION hkd Id ' June 1, 1977
. .

~

'

~.'. "- | .d' LINDE DIVI' TONJ'

wt t enr.c wu r m.ur, ITT GrTsell |..

e.o. nox m. i.sm nnot n. num uoo 5 PURCIU.EE ORDER NO.: KER 5570-P
M E 2. : '1-224

2.USTG"dR: Indust rial Weldin'; Supply .

I.INDE 5.0 NO.: 911224 P 01
2501 Champagne Drive
Asheboro, 'i.C. 27203 QU A''TITY : 840 lbs.

c.10g.2-

IIcat :lo. 065150 - 3/32" Diancter x 36" Straight Lengths!LtTE:tIAL: .

'This is to certify titat Linde 65, Class E705-2, nr. supplied under the chove order nunber,
hipp:d fron one heat nu6er, has been tested using the test as:.ex.bly specified in Fi . 5The uire net all the nachanical and. :.f Ai!S AS.1S-09, and AS';:. S.''AS.15 src::ifications.

inpact property requirerents of these specifications using the ras-tungsten arc ucidingDuring the nanufacturing processes, tests, and in::pecticostprocriss with Ar:on shiciding gas. cone in direct contact with nercury
the natcrials furnished under this contract have not
or any. of it s con:iounds nor with any nercury-containing device caloying a singic boan lary
of containnent. Material conforas to the requirements of I'IT Grinnell!hterials Engincering
St;ndard, Code 13.:.

?!ECil.\' 1C7d. P!:NMTIES OF UELD(S) PER TADI.'E 3 - /sS-WELnED * STRESS RELIEVED - RE0'll PED

||cid St i;u.ner G0830AW 110502-1 SR

All-Weld ;;ctal Tensile
Yic1d Stren2th, psi 67,000 68,400 60,000 nin.1

Ultinate Strenp.th, psi 77,000 ,78,900 72,000 nin.

Elongation in 2", % 34.0 32.5 22 nin.

Reduction of Area, % 79.6 71.2 ------

:-= . .

CllARPY V-NOTCil 1 lPACT LATERAL EXPANSION DUCTILE FRACTURE AREA

STRENGill 0 -20 F (ft./lbs.) (INCL!ES) (PERCENT)

A.:-Welded * S.R. As-Welded * S.R. As-Welded * S.R.

192.5 102.0 .082 .072 100 70

199.5 119.0 .086 .081 100 80

193.0 126.0 .089 .082 100 80
-iC C 70

197.0 91.0 .083 .069 '

103.0 98.0 .086 .070 100 70
h--

194.3 (Ave.3) 106.3 (Ave.3)
Required 20 ft./lbs. Required (25 mils) (40 mils) n q ,,!n

RADIOGR.\PillC TESTS: X-ray (s) met the require: tents of Fig.1 h Y'?!./
f.

g %
dD '2 d t' 4-/.' o

Al>Pt.lOY1lu:. Co.;alTIO:IS: 320-330 A=ps, 13-14 Volts, 5 IPM j, j / ,"
a

CiliP M C.'d. A?; '.Lu: i3 : .j .g y
Cr M/^ V Cu ,d

C !!a P S Si Al- Ti Zr
Ni~ .iii V. 0T~<.41- ;bT. :.' l . /Niili' '

.05 1.12 .010 .014 3 .12 .06 .03 .if2 "
.

05 .90 .025 .035 .40 .05 05 .02 .R' equi rc a;__ -- -- -- -- -

=ax.1. 4 ti max. max. .70 .J5 .15 .12
-

~

< = less than
0 Weldaent stress relieved at 1225 F, (+25 F, -0 F) for 6 Tours. Cooling rc.t e 200 F/hr. to0

800 F, then air cooled.

g,, .,,, s

' ' ,Swarn to before ne this / -

1

/ day of*)..,, . / ',' ':) ,i A r) l . ! {V /.h .v...
*

,, a \/ h, ]N .
'

4
. / 'W

*
. ,.

A, . - __ . .,. , m.._. g, J,g,{[unsto -

, .j , . .
,

,,,,

i, ./~, a. , . ~ . _- .-- .. .

i1.it e c1 a 1 ;. :h ...t...m 1:. Sp.s i a l i : :
,

'.-
1 *e--

4 '' 2 I L E . 1 /. . . O S \ TN /U
". .

%...,~,.....<,, t :s P.a - * .:.: 3,, , f ,s . .. . n., .

.

_ , ,



7 m,-.. - a:wnnnn.i, i 1.i%ir,

, . ...A ~-''
.

,

f* '' % .

( . [. | .j .j ] Util0!1 C/ l: CIDE CO!!!'C;?NilO!4 CT July 15, 1977
~

..

|
. _ _ . ' - ba:,.. ..

.''~. J:.'. IINDE DIVISIOf'''
*

s^ -7Q/ /a-

\
.

wn.omc, um nuit.,
.

,

p.o. za x 7 3 o. ,~.. . i.n uo n. ou r o . .w 04 __ .

CUSTO.'22R: Industrial t|ciding Supply YOUR ORDEit .':0. : 11-476
2501 Chn ;;'g:e LINDE 5.0. NO.: 011476 U

- -

Ashboro, N.C. 27203 QUANTITY: . 420 lbs.
(For: 11T Grinnh11)

~ MATERIld,: Linde 6.5 Ilcat :fo. 065118 - 1/8'' Liancter 7. 36" Straight Lengths --

f -

This is to certify that Linde 65, 'C1 ass E705-2, as .: applied under the above order nuder,
~

chipped from one heat nu:c.ber, has bc en tested u:,ine the tes t asser..bly specified in Fig. 5
cf AliS A5.1S-69, and AS.'ai SFAS.1S specifications. The wire r.et all the r.cchanical and
inpact property requirer. cats of these specificaticas using the gas-tungsten arc welding

. pr: cess with Ary,en shielding gas. During the r:rnufacturing processes, tests, nnd ins 7cctien
the r.aterials furnished under this contract hr.vc r.ct cer:e in direct contact vita nercury
cr any of its cogounds n,.r with any mercury-cor.taining device c ploying a single bound:.ry
cf containcent. - '

IECilA'ICAL AnPcRTIES OF WEI.DfS) I'E!! TAP,i.E 3 - AS-UELDED * STRESS nrLTEVED PIO'!IPED
lic1d i cs t .u. .ae r G0524-1 G0526-1
All-lield ::ctal Tensile

Yield Strength, psi 69,400 70,900 60,000 rdr..

Ultinate Strength, psi 79,700 83,900 72,000 nir.i
Elongation in 2", *4 32.5 30.0 22 ain
Reduction of Area, *. 79.0 74.1.-. ------

.

CPIRPY V-NOTCil I" PACT LATERAL EXPANSION DUCTILE FRACTUPS AESA#
' STRENGTit 0 -20 F (ft./lbs.) (INCllE3) (PERCE'T)
/c-1:alded * S. R. As-Ucided * S . R. As-Ucided * 3.R.
:126,5 130.0 .076 .085 60 50.

1101,5 95.0 .074 .067 50 50
120,,5 '97.5 .080 .072 60 50

'
-

100.0 66.0 073 .055 50 40 ' t,079.5 132.5 .063 .085 35 F23E
107.3 (Ave. 3) 107.5 (Ave. 3) - '

.

. Required 20 ft./lbs. - I g.

RADIOG' TAP!ITC TESTS: X-ray (s) met the requirements of Fig.1 ;f

APPL.lCA~.10 ; C0:. )li10.' S: 230 Ar:ps, 15 Volts, S/6 Inches Per Minute g y,?, //ClEi ll C.i!. A'..;L's S is :
; d'

C l'n P S Si Al . Ti 2r NI Cr Mo _V Cu
c 04 1.11 <.01 .017 .55 .11 .06 .03 .03 .01 < 01 <.01 .01 - Actual
06 .90 .025 .035 .40 .05 .05 .02 - Required--- ---- --- --- ---

nax. 1.40 c:ax. cax. 30 .ls .15 .12 < = 1 css than
_

0 Wald:cijt Strcca Relieved at 1125,r, plus or t.inus 'd P, for 8 ho'. irs. Cooling rate 100 F/hr.,
e o

to 500 F. 'then air ecoled. *
'

.

Siram to before ne this
/ Yi. . day of u.i - :.' 7

{' ,,'. r ' .i .* . -
~

Q[\...tq_?..s _f. ~ ~

.

,;, ' ~ " . ~ _

.. . :< m t :., .
.

O''
* n . .) . eil' nato_ .. . . , .,

,,...,.,7....
'

,

!! tt( ritis St :mdarils S;eciali et..



m g en m gr. n w .TP v.. ..
- -

.
- - -

1 - - - -- - * i si. ,.. u ;:. e ... a. .,w. t .. . . .

i. , (. * .v: - - -- -p. , i F... . . . . , : 7
--

..,.

()g g jf k .9 3 (, S - ['
. r' '

f% , . . . h . ;' t-'
*

.

CT .4D: ,M M. > n i .

'

4357 Ret //th-3sa1.. W /[- A1*
.

Custorner Order t4o. . . .
-

D:i*.;j", ,{ - ! 518321-1
'

t .

y .... ... . Orderi4o. _.._. _ .._.... -.

liAT10!!A L U El.Dr.i:5 - - - - ~ ~ ~ ~ ~
'

551 i ItiTii STi..I t flE ShiPP0d -- - -- --

'. Wil;STC|1 SAi.Eti, it . C . ,,.gf%,
*

. PO //14-3953 7 (p This material conforms to Specification.

dq .SFA 5.1 6,' .c

L $ . . ' (A ' ~f Code || Spec.*

f 7! n c.:** '
g, L,,s- /l' f / b', .V $. ,/ Type w ~.7o;gTrode Nome _ - _ _

cr Troden ork, - Ato., Arc 7018 .'(% '",.# Test flo. 62.
X-Ray SatisfactoryD.i: meter Size:

, 3/32" Cont rol tio. KKK075
17,500 lb. Moisture SISCO F. 0.11%

let N.rmber: 8713?tlAc Concent ricity 43
Hcot ihmber: 402/i2291 Type Steel A-285

.

i

Test !!o. Full Split ~ Volts Arnps. Carbon , og
, ' - , Mangenese 1.09 Tenstics c -

Chromium 06
.

Impacts 1 6' 21 95' . " - ; Nicker 01
,

' '. Silicon .59 Test As Stress
C:!umbium + Results: Welded Relicved

, . , ' Torttofum
.

72,400 71,100
8 hrs. p1225 F. -1250 0

YieldMofybdenum *02-

' . . Tensile 86,300 82,800
. (* - I"" ' ' ' * "

.
*

Copper 01
Elongotion 24.0% 27.0% .

~^
/., Red, of Arca 75.8% 76.0%
y, / . Titanium

I. . Phosphorus .012 Charpy V-flotch Impacts Tested @-20 F.
- - ''Seiphur 014 *

..

i venodium 03 trrpacts 70-70-82-91-96 87-89-92-94-125
. . , . . ;

. Lat.Exp. 55-56-63-72-74 73-75-75-80-74.

:* *

-

% Shear 20-20-30-30-60 30-30-30-30-60-

. . . .

.

. . - Fillets: OK Vertical Overhead-

. .: *
; .

*

ASME QUALITY SYSTEM CERTIFICATE (PATERI ALS)
6

.
'

11UM3ER fl-1224 EXPIRES Ot! SEPTEFBER 8, 1973,

51011 of 1enM' 55 lhc undctsigned corriCes thct this report isCounty of York I
cc,,,,, and that no signiccont chonce hos,

been rnode in ony of Ine elements dests: bed
Subscribed end sworn to tefore me in the civoti6 cat:en opprovol.
this 29th doy of April 19 77

CIE1.'ETR,.O!J CORPOR..ATIO!!m o c. sw..om o. .a. .s.,
, ,t

$[/d .

** .

_ _ _ .. ._.tweerr.bn . . _ . -
. .

14 comm:,sion .pt,c e 8-21-78 P.Y ._. / f . ..!k .7
r, 3, c-. -



I
'

Ili: . < > 0.: . C O T ' O . H T i o :.
'

CERTI IC/s I c * v.-.
- :..

.
,a. . . .. .. . r .a u w. s.,,, . , ,., . ..

.

~ ~ -

CEl;Til IED tiATERI ALS TEST REPORT /I / i J6 E
-

[.,\'l!O5 \l. Wi!!.1%!b
. . .

OA D2i T. :
'

. Customer Order No. 4365'

Mr.v.7b oIt '

= _ { Order No.
A; promi Ut

W / /() -

D !:- I D i T OMAL '.' ELDERS Shipped_551 tilNTH Sil;EET . .

WillST0ll SALEM, fl.C. 27105
This materici conforms to speciccasion

*
, ,.

ei
L ASME SFA5.1a --' i

Trede Nome Type
er Trademork: Atom Arc 7018 g' Test No. 976

. Dismeter Size: 1/8" l X-Ray Sat Isfactory '
'

Control No. LLLO5120,000 lb.
! Molsture 91800 F 0.17Xtot Number: 02 - 1 -E71_0R '
I

Concentricity 4%
H2ai Number: Q2'iXI~C6M Type Steel A-285

Carbon Test No. Full Split Volts05
Mongonese 1 |]

Chrom.ium 03 Tensiles &
'

'

Nickel- 02 Irnpacts 1
'

6 24-

,

Silicon .35
Test As ,. StressC:lumbium + Results: - Welded RslIcved*

Tentalum
8 hrs. @l150 Fel200 Fc:( Molybdenum

01
- Tungsten Tensile 78,'150 75,'750

Copper 02 Elongation 30.0% 30.74
Titanium Red. fof Area 79.2% 78.1%'

.
,

Phosphorus .012- Charpy V-Notch Impacts Tested @-20 F.
~

.

' Sulphur .021 j. ..~. g
Yonodium .02 / Impacts 108-116-128-143-179 101-105-107-107</ t.at.Exp. 79-80-83-86-72 81-80-82-78-83/ ' y ,f.;

(j&.,

% Shear 40-50-60-60-50 40-40-40-40-40 ,
'
..

'4 .

(""v 4' '.T
'.f. Fillets: OK Vertical Overhead,h!/!/'M'' ;

S ee -- AstlE QUALITY SYSTEM CERTIFICATE (MATERI ALS)
NUMBER N-1224 EXPlF,ES 0' SEPTE!GER 8,1978Sute of Ienna. S$

C unty of York I The undersigned certi6es that this report is
ce,,cet and shot ro signiCcent chor.ge hos
been mode in any of the elements desc.ibcd

Subscribec cr.d swcrn to before me
in the cavofMcolion opprovol,

this 16th doy of June 19 77
'

CllEIMTROtt CORPORATION
_, wuus:: nm : s wms,,, ,

' ', h .~ ~'
s

SEAT
_

'r s, ,

C\*
_

.--m m_. _ _. _ _ m._._. . -g o ,,,, , w ,,

i.ty comminion c.pirei: 8-2i-78 EY .M..IIM.N) .** ^ - - -

. .-.
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ITT Giinne!IIndu:;tiial Phiing, Inc.
*

. y. , ,, , o
.

'
, . ..

D0tc * LOAl> LNG SitCCT
.

. . [3eding thn t flo..f 474 ttill e f Led n3 lo.f,-

Io.wfed 6*74-77
Cus tornas 7];7 D.tu
Oriterf!o. ' h::.g.ed -

r:rr.i.n3 -
m Duke l'over Cer + my 1, c. Iic,x 1339,

,,

3,, _ c /o !!! l 1 l'en- Q n l y fm, t h r t ni t , . tr ? r.? r:1-

_ ,''
-' Duhc Iher Co ;>;.t.y A .C . lP. y . 'n t. , or Soutiiern n.R.wp *

. . c /o D. 9.T' e v, D_C a t i A ,py !.c . r_ S tp' f r,n_ f. : .., u 'e.mor_t_, T C

s.si..iai w.
~

? t 29710 *Tr. _ -

.
~

~- 7,%Er -

.,e.,ni , .o. n u .- . ie

,
_

Ucuport. South C.re!!ra Overe.e.r.h (??4 25,466 6

f.f.fktef ftSVILtt
,PJSCE tar.r. Ur.J Ct!T I.LL.i so 3 p ;tTt R !) W SP. pAi!e t s.u t

gis C f.O.

'

cT. &]x c r ' * -M ' 14.93'. |.
'

CT- 0]_- p re 4. U.7
-

| |_
* ~

-__CT-f"-?9 ..
_

j,y71 | | |, ._r:T PA-17 CT-ti'i-17

CT-Pe-24 CT-1%- ? '. 1.00 || | | | |,
_

* CT-SB-75 CT-1!A- 2 ', 2,,311 | | | |
;

CT CT-l''i- 10 001 l |

. "._. - 91 - 10 -
- '

. . | | |
.

-- - | | | i I |.

! I- I I L 1.. ,_

'' I _ I I I IL
__

: I I I i L i
-

,

I l 1\5 I | | |
'

.

, .- _ _ 6' I I,

*
, .

l ,>a 1 I I L i- --
.

d | I | |
-

.
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.

1l I I I l I
' '

1
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1 i I i i i i i l i 1
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,
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I I I I i i1 | '
'
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|1 . *' Dur.t rc.:: w.r: .n*
. ..

' qut4 n e.;,w .c t :tet.zirst.:7 i.

,i * **
.

,

$UPP L i t R (t:1.L i f t !.WJ.*.'.C E C I P.T i r itAT I ON page 2,}**
-

1
.

,
-

,(- S
-, , = . ,, **

.* * . , ,
V, . ,

/- /I' 7 9Name of Surplier __1TT Crk one 11 i n cl . P i r i n t . inc. Cate l

|
.

. -:.
.

A'ddress of Supplier rit.nt f .- rn e r-v i l l e , ?,' C Hill Power order t:o. C-17517
*

.
. .

'

1 ? o r . r.0 1. r)Duke item or P.cq. No. 2* .*
.

*
. ,

Spec. Ilo. C*M-1706_00-1.0 Rev.' *
*

,,,,_
. .

.

O / - 8hi - [ /m:---

I
'

Suppiler ID Ros.

Description of Cc renent(s) cr Material (s)i Thrientei Pinin~ Acenhly ,

*
. .

.

*- _.

,

.

ar:tatic, cc vt e s all Cc :csents/t'a te rials en Mill Pc.e r Order.httachedtocer

Attached L*.m.ntatic,n cesers partial shipment of Cc ponents/raterials en Mill Fo-cr Order.y

The follo.ning listed tests, inspections and reports have tieen com,leted .*s required by the,
*

*

specification:
.. ..

-

,
.

.
.

Thysical & C'.cmical Analysis Hajer Repair Records & Charts *.
,

Hydro (Test Pressure - PSIG ) v'"Ee rsernei Quali fica tions en Record,

-

Heat Treatrent"

Design l'eport y $ tress Report*

/ Radiographic lest Ultrasonic Test / Magnetic Particle'

/ Pr.nett...t e-st Repair PDE "'' Cleanliness_,

Perforra.sce rurve ~ # ASME Data Report*-~"Operating Test"

D.viati,>n P.ccord /
_'" Dirensional Check

e .

.-- % % ._*

g)
.. . * *

2)s. - _

.

31
-

,_.

1his certifies that the listed Coeponent(s) or Material (s) conform to the rc.,uirceents of the above~

referenced Duke Pc.,er documents including all code. ''andarris, test rr uircrients end Quality Assurancc.

f*quircr4nts invoked therein;.

UD POpc4 COI.;,,a,, f ]
'*

b* N 080s ippga~ y __ j -t ma y .c _ ;4

', %pplict Fe;tesentative Authorized %ipature, *

,,, ,
_

,

hj,7 f
7;gg, ,,\ , _ '.9c,, g3,,# "RES,CN

*

.
~~

cws h,hi r'
. . .

.

($ce insare.c:in.n)* J. . .

f o rts $ 3 0. l A / P e v , ) ,

,,
,

,g

.,
.

.

. g
.

.

0 . Q



r. 1
: .

i

L .. .. IUll)! NI'I'.! 11 VIT lil;l'illil' I till 11;'lti(: VIl.H NI:t l.131: tirI% 51.11 WI slitt II.s*
'~

] .' (,*s ll. .i.df .I 1.y it.. l'r... 6 i .n- of it. Wii. r..& ltuli.~)s

Nf?$?.S-. .
NF *-

- . =. . n - . , . - :. . . .- -
. .~. . . .-'

t f .t.,1,.iea e., .lTf...Grir.n e 11 Ind o s t r. i i '.. l',i p i tig ,. InC ...Kernersville, N. C.m e n . a. . . . f ..r....
_.

n. ., p . 712].

3. r. rie.iea f., Duke .Juwc r_Ccmp. ny ___Cksriottc..N. C.. oro, s . _C-R 5.17
(N anie and A.l is e s s,

3. Owner _Dllke..EDWO r (G.'IP. D7m . 4. Location af Plant .Nf bpO T t , _S. . ,,.C e

s. P,or.g s,. tem xde ,,f.r.,sen h6/M. GTEM1 .

-

(ijrlel ce nt ripe tun e.d eit enstati 44se. netn coolent etc.)

<.) or..ing u.._CT- Cl ..If( rr,p. red i,r._JTT .cdnne1Liniits -la 1 ''ipin.i , Inc .
m n .on.: as.,d m...,,3/A _

6. The materia?. de sign,consteve tten, and workmanship e ctr rlie e meth r ?" E Cone Sestam IG. C te** Ok --

Edition ' 1974 N UbOI 976 )]!!Addenda Date . Ca se So..

Pea see st Manwfecturers' T' ate Re,cet a pref erty if:rJ;f.rJ enal signed in Copa ss um=d Inspectcrs hase t>een fornishe:Sfor

the following items of i'.is report _- /V
rName of Part - leem number, htanuf act a.r s een , and 8 'e.it tying sterrrya

. _ _. __

_Supphren_t:tLSAM.UE __
_

"2 ---Wxings
*J ---Bill's) of Mate cial

7. shap:tyd,0.i.fic Te.i. Field , s i.
|

a. Descripoon of ripina inepecied _Eicc c lhrk_Ntsbo r C.7 .7]_ _M.

(anclude - merk no. = maters mi sp ec.= nom. pipe stre-schedule or ihscirness -le .gth

See Attached Sheets
_ ,.. . .rs e _ ,; .~ e s . e t , .,

-- - - _.

__ - _

_
-

_

.

w. e.,tify ih. ih. .i.i.ments m.de in thi. repori .-e correci .na ih. ih. f.6 tie.ii ee she described ceinc eents-

ityggte 4sn ratssunty oor. /*
*

.tih ih. r eare m.ni. f srcTros

m Papin; J, aq,_ ny a $ m [ . M h wor.,- f-/l 7 7 a.m.
i n

a .>r.....r

*er*if s e at e ' * /hcotriti n r spares _ _I_~[N_7 C e rt sfl. e:e of A ." s a mt ten W. ._ #. ~ t',).

- . . .

Cl.l lli'ICAll; til' *!MI' lbi'EC I!O\

I.the v :ver.g*.eJ, hat.iinit a va14.1 c evie sj., is[ sed by the ! *tional llo.ief of I' s:-r e-id Pre ss ure Vesse t Insp. c tars'

h.ndrer it.e $s .se Fr.n ie.c e s f g Q .** __ er e .rq tey e s isy.___ . _ o f ! .I * T * Ord._C1
~*

Late snayec tra 'he p'r t.is slest ret -J se thea D t a fies. ort *n
.. L '. , enJ e r .re eut to tha b . c' e . * ro 5. 'e d e*

rs

es.st belief.the St.nt.feciurer h s cres eroe'e.* *his ** pine in esc r-ra....e . w is h t*ie =g pam atic S ui.n e r t wa s o s is.'E E (? vle,

se,ecas:. vihe llart ford Ftcan Boiler insp.ctic,n and heurance Cmoany
.

Ily eletron |the c ertifi. e.e, ne tth. e 11 6 .s pe ra sr e er t.as e i.; t, s e r r...de a.. , . e r 1. , e s t re s s e .1 at m. en . ..s.r e rn.s s-

.
eng iht p s,s...g la it.te Deta f eport. I t *ti er s. ore, ne sti.er flic leis t.e s t, e not 'n.. e r , I we- s ho!! t c ! . .* .. . . a i . * wir r j

for .ny per . 28 enw) or g repe rt e *.=? * . . e r . Avas of einy h ansa eras sg srem er e senertest a sin trois sne. ec ts a.
/f '9 *7x

[ -t--*Ilef e .g /. ,.f-.I*.*' w ..
, '**W Cs :w. 6 n.. . s . _ [ *

* _ , . , , .- ,,_ _h. .5. . - _ . , . . . . -*
p, - .. . . _ _ _ _ _ _ _ _ _ _ _ .. . _ _._ . __ ._. _ ,'

* Suppf e men ts' st e et s 6n f. em ..f lis t < . mi. le a c e < e...ew e rv e va.. v ' . e.-: e J g e es t . . 9 e l ! . i t i..
- * e 16 ". e .'l tes : .'* ...t i ri us i n .i .a 3..en'*

en : to e' t = re 6'* rf as anc fo ted on e a.i s t- -t *t8H. .' d e. . .. , * i. ,

.



) I rof*.ne s .. i ,

^"t'"'" ,3Griniicll liultistrial Pipin"Inc,-

a//li/ 2 *d -KCit!:1.lC.NILLL. fl. c.
..

- h
sr. :m ,;.2 7 vuw.?u.. ; m .u _ cu,curas, ,a _ _ __

.1E DUHr. PO'.'!F.!! CO.'.77.,1y I:1:v. /D. '.M '' .:' ~/ 7 - ciri: n P '- . _ . . _ .

.

*

iCNilON CMN'kA UHli // J nEv.A:n~-2 r-77_' citiS T'(r _

'

'

% . _. s ~ ~ - - N, C N g gy, CllK'D
G .5HM L

.N._o TE:- LC f4 G T H O F A il.r t 'J
.

BC + 1 ' " of A:.70 At. WA LL TH K. 3~/
J DOKE fowER Cor;PMY

.qHr P hd.t.t. 6 ROJ D ro FIT IF RCGb.
C/MRtoT76,M. C.I GN. . - - - -

. _ .

C.-/E.5/7 -

..

J .[- Ac c i S C. H OL T PL U G

7 "' P' P c 7- ^"-' i '." & a m : s t
H = !.7 5 3" 8 S P L U G P r.P.

*

CT- /dt -l
.

34 Hel7CO.

I
Gi

GD @ @ /
. ..

'

z
! 'S", *

t

(~a g,L' r,:)I
@} ik,o, s . fg /a/ */ i

2+. :-- *

.'/.( s.g
(o o o_e .

.

;.

| |
. | * | ' d!!'-0) !' d|[

'
'

l- l'- O'p;'- O" l'- 0
'

. .. .. .. .
E T T

~

'
'

,

, ,, *.. jg_o .. .

;
- .

_.

. .
.

.
. e .

.

.

. -:,
,

.
s . . . .

. .

.

.

' /.s. l '. i . . ec E . . .r -
o >,

... .

N.T f/IT.:.:: C T-D-2 tt,,3... ~_. c r .., e , , t . . .. ,:n ,. , ....t-., u..n.....-

I o

. . I P. C.OI'! ''.' h IIL Cl E . JIU I*IIS'I!.. Y. 'S. 2.. _'d T b __ _. .~.I,t?'l.:SI'.l:C..b..b..IbOO*.I5.
I A

- -. . .

. - . .. _ .. ___ 7 _

I
. - . .

:a tivi, r.iiitty t!!11 L. ' Steri.11!ta*s.n Pi.1;. at V et tt, s.f Compliam e |

1
r a

i 1' %!it! 'I r t !!. port i | I.
',

-

:i.:.P..tiele (!;|1 . f p"i s..I ri. .a :. c__ _ ._, -_V._. I _i t. . ! Tri.a.t . . ..- . . .''
__ .

.-

t' & Ma'?.__ .i._.. l i Da'a.i!r""'_ _ __. . .

'

.P.f. i . .e p u . . . ..]i.eeem..___._.._j
e'. 41.7.1..h'l AIi IJ 1.L.bh'I _( f .'.I)- FAD. .Vi:C:.. - U b'- k ' d- - - -

' '

4
~

~
-

r i.:re. i; ?:n. G ' 1 19 |-f *1 cic'2_ ____ _ i.ia.w .p 3 0 i ..L ii: .n. C 00 ' r. v."i "1. I n:,'' '"
.

- I;!.t il i 11: p l C i. { "..! La----- - -- -

c, . ;v
c. 4 , ~ ~ .i ' 1 A1:1;.f...j. - . - >'na~~ ' . -'* --

. .. a - _ . _ . _ . . .



..z,.. . ____r , _ - . _ . . _ . . . . . . . . _ _ _ _ _ . _ . =_ - - . . . -

. i ;-i . .

s.... .,
.

'' s ?
,

. T,

r.
s' .# )

,

a. . , ,,.. . ..
( _I. .:

... .
'

g . --

h .- -| .g ". ; , g |.
a

_ . . . _ . . . . _ . . . . . . _ _ _ _ . . . _ . . _ _ _ .
,

,
.

,

.
.

, , '

6 7,r.1 d. g -..nh- % ,Ut : . . *-
i? 3 ,^,.-

.i t . e s.| y
< ,

e e ny.> <

,
1; .F

... -,
.

; e, : g.

... .e. . - . . -
, ,

O [s ** s.:| ,.'"
,'5 ! .,

5

I O,

f et> |

u -

r, + i ., to|.-| e
' - 0o s

1 . r. - .: e, s . . , . ,c

.u. 1.., te. i !$3 i;, Ld | w! l
'.. _| d |W ei _ei,

. io ._ J(.

.
.

. a _ , . . .
- ., 6 .,s

.. '!
;: ..

, v . ,-
- ( |s.. L ,

~ .
. ' -.

, , _,. s - ,

I ; i .s '-r 4-a :9 ;.s, I .. n : s i. < ,,

.t . .- . _

s,.-
.

(0 .

| M| \ h ' . ' 3|1
. -.

sp. .

I r.| |\ h \,-
~

. ,!, .,- , .g. x # :. - u
c .

. v --

, , I
.. _

t .c r| 2| . .-j : s -. ,< , t

. . ... .,
\ .u

', c 3;

:. t .
-

ei .- ~_;,i ,,i s ...s - e _.

,

,. t.,, .

;q g
:

.3 v. - ,-
. .s ,.

-

r t x g.- ,e. .r, u u
| ||

.
. :- ::,

.
. e.

sN 7. , oe * . i
c ,_aee :- u -

y s
-

O C T ?I 'N./
T

-- k.s.

' '.: .e ' #, [t J,b. n. .:; 5 i+-
.- s, :s 2, ..

t;:
sy ' .g , s,e . -a. i

w
f

~ . ,
, '

.,: u u .

' x:*...
- h. s *:|'y \

- *
< 2 c

e. ., i. s .x ,s . s. q !4 6J ru-,s .
,.

-

..

.

,

h k s !.,_. j E s!$ ! ! --I f l -! I M | d | -| ..
--! ! |
'.

h k.5|E u, %. ii 'Cc) F ;
n. , ,so ~

< n. _, ulJ .

e a. w a .c .--. .e- ,

p<'3 'I '2]
'u -

t 8 *- $ F ,r s.. .

i , c'. ,

i ~1 i _, i,c e
~ ..:.:. .o- <s u. c z. ,.

t. u., =; e c-- -

.t W: a 2J- or
Eld,8o

t
.

,

iEq is < 5 'o s if v?_ c
p\ o- c, o-a. ca r to s o o. n ghd k |

,r
.g :3 I I.'. 4 *T Yd F b F- k sh -

.: c ; o < ;- 4 F r r a r; cc s
01 ~. 9 -l

- -l :: 'mM 5 E~ . C $* l-
U

; i,3 c c.3 | 7g yi a 1.].,
> A R C F' * ~T} C'

'
;

6"I t-

o 63 Ob- tf t,) LJ ==4 e.s * .C*

c ''4 .C1Q I- cC|,
y

n.|
> C'" *

.i
> .3 0- nr v i

sN h | o.Mn,

h ' b,; F.d :9
'$ T,s M. ,| i ._x u ! I

.

n () s; m .. a ,- o
i .

-, 1 1 j> .

- - - _. .' _. i I ' i 3 .",
g #.(i. 1 .1 '. I. i. _. _I !."

'

l I i l
- -

.g I t t #
8 I I .t c
J 4

I I
.

| | .

.d. e 1
w , < , 3 4 4 l . ! I . }

, e <.%

$ t's M ,,., t / [ I ,t i ;

.I. .y .

.T ' ' : -

= i * 4 e e .- ;i l i i 1 ' '
I *T,

- -
.I

'Q'1
' t

1 J, . ' ta
# % r

I t i i tre i 'a ? H I . .a.i : N IN i ai . j
.'..

= =l A.' m * = == '|t |

i s. i pii .i. :
('' t g'. ..{.

s.I

, t _. m. .r. 1' .
. ..

t, | N, .i . .tI s
..

g '!
C. .- -

. . ;
Ii;. ._ .i. 1 .. .

1

. _A
c

c. ., O ". ..l _ c. ..|:

e" '|
,

.,_ i- * n..
.

j i e i i i , tn
.- .m

p :' '.N v.! i i t , i . ~
.c.

.

', e.

-..!| y 1 _ . . . .

p ~..
! .. . . . _ . ..i.

. I e ..- 8 .e i
. .

.. ..
.

c
.

, , _ . . . . .
. . . . . . .. . ,.| , . - u ,t. .,

. . . . . _ .. .. ._ .

, ,

I s( .
. . . . ...

, ,

. _ _ . . . - . . . . . . . _ . . . . ._ . . _ . . . . . . .
'..t'...,._6 | i, { ., * . . .. - , . . . ...

. . _
g. iei 1 .. .

: e 1 .. ' .'
. . . . .. ........: .

q. , |$. g ' . . _ . . _ _ . _ _ _ '
, . *s., ,. . . .

..i... . . . .:. . . ..
, .' 1

. .
.. .. . . . .

,. ,., . .
'*

-%. Y _. T . . i' < 1
. ,

.
6 ,: ."

_,' s 3,|
. * ..

;, :. .

. I.
. .~. . .

l, ,fs -, . +. ..i..- .i
:,.

.

, .

.
.t.,. _ . . . . .

. ,,
. . . .,

. ,

. [ .,,. .

..,
,

..
p

, . ? I 'I ,
i , * >

_?_ .

a , e t *0*
.

. .,.. _.,. i
i.

. . _ . ...: !..,o!_.._..__.._........... j- s.
> ., . ,I

.



. _..- - . . . - . _ . . _ _ , . . . . ._. _ _ . . . _ ,- ]
. _ _

. ..
.

t: . je i

.| : 3- O | |
. .

|.-

i . ;.

, .,.
.

~ .+= .- ..

.

! ,i
|.,

! .*..,a '

!..
- - , ,

N

.

.

J.;
.

.g . . . .... ..__ .. _ . . ... ._.. _ . . , _ _ . _ _ , _ . . _ . . _ _ _ , _ _
i ; - ..,

. ..
. m n

, . . , .i,
, -

e. 1,
- . .e ..- c. .

.*7[', | .r .: ' *I :.; ;
.

;
. . . - ..

.
.

.. . .. :

. i |.
, , '

_

- -

; ; 2. ._ ; 3.go . . . _ . _ _ . - . .
. ,

*
> ~4.- |<

..

_' c . -
~- n.*l * i co '

s"~
* - * +o !" - G i).-

.e v,: , a I , i pe i
,

.- -

LL'! ! tid | ! | | | | | | ! i
.

'

9 5- . .

*
i,

,

t . -

-
,e .; _ , .,

- . . _ , ! 8.*, ,
. _ . . . _ .

, .

ri i -3
. , , , , ,,

|
1 i | .t ti

....

~i i . .
f -

_.,. i j | 3 *

(\e ,q.
- - -

i .).

, . _.s. j ,

. .

?% | q i i i -'

i.

.e. , I .i -: .>

-

x | ,

-'r | 2
c ;.

-

: 1 i | t .i rc x
_...-.t, .- : y,,

--f. -
* a.m i .- .> 3

.
.e .

.- z.,.- a, u \ *
' *d O g. | &| 'D

..

,
.

.G > u
-

-.,- c : .

|I f 49 ! ' C. ..,
- ,v -

. . , i, i: -
' i . ;a: it

|
.m '*

j .- .3
'C' u ;-

! I.

- O i* 2 ,
,

; jai u .,
!t.: < . ,

, $ . .
* > . .c=== g=. ~ . , '

~4 :, r, e ,

N' | N, |
. e ,

' '

(. . ..: b : I
i.

3
_ g,..- '-. - . , e . s._.

.

w 3 .-e *.4.tw .
" ' ' * * )= ,< g

-<E e, % 1 .e 8
O- er* === g i i |Y I, * * *

g. . .

h.1
'# h k 's 1

iI.s i t,J . L,'.T * _.
.s. .~ _p

,

.

'i, ";.,) ' laf --.8' QJ*! f.I . 92 ^8* .

n O '*~.~9 2 '.eJT'b e.. e

i O ' ".) 8
-. , ,,

-J b. <D 5 4 ol. O
.

.
. .e . . W. 4.

f C. b *" | h }'k U t.
**

ICQ A|. 0
ee.*s

((* *J ,

E 2) d td * -

h" 3 tc' O, . : - j *]
--@' .E ci E' h VJ+

, .2:
> + o, eu

.

} I

.
-

w. .

t I ._' __' I | . | | . . ' *| I | k. i. _ I. .
- e

C ;.. - _. .
.1. - *..

i j
.al i .I .i .!

6-e . ,o .% = 8

,' s .er- e e.

" .;
. -. . _l' g | | }| | | t |

6 .~

1** *N * * . ,

' q(i**** . .

- !. . . 4 i i i i . . t ~, .

*> f, C *4 4 e 4 a i

1i $.
. e 4 4- -] [ g A t i

.1" ~~ T
mi . .

I e i i | ! i i-- ~~ '

5. '
...

.C -2 . i ,j .i .!
* *

_ _.l. .!. 1. _Ie ._i +_. .{,.
. .. __

. m .

. ".j .
,

I
, . .

p + . . ' r i i t
. _.. t . e. ..

t 0 t :. __

S,- ,
.

i ,i .q-,.

, , .
.

-- _ --

; t
i*

i e.; ,

, - " ..
.. .. .. . _. . . t. . . .'. '. .. .g.

.
; t. ** .- , ,

.*6 -- l*

.
.4. . . .I . t. . . , .i ..r. . ... ... . . . ..t. | |

. .. n
'

f (U | s ..
* p .. . ....

* ' i
. . . - ,' ,4 . , . . . . _ . . i _ q.' . ,!

._ _ r _ _'_ _ ._ . _ I
' *

,

f A :
. . . __ _ _ , . . .. . . . . . . .g, , , , , .

l . t .[. t. J .[ i+ I l. .. . i.
- - 17 - . .t. -.---.t..,7 7 7. .

_.., ,.
p i. ,.i

4

, . i .. .. . . . ..... . . . . .
- , .. .a .. .s . . ..,* ..,

f $ { . s

8

. . .. .. . . . . . . . . . . . .:. . i . . . .l .! .*

'. I e

. . . ...
.:'

' 7,., g...._ .' . -
.. ... L _,,._ . ._.;. . .. _. ._;. ;

- * i # . .<

:. . ,q
.

L .

%. _ _ _ _ _ . - _ _ .
. . . - . .- _ .m=>c=> _ : _. . o _ -w , en



r~' :. _. . __ -
= _ _ _ . . _

-

,.
5 |

: h, .

|
*= ,, pee 9 | b. ***

.e'. ,

< t .s- t ,e t
{ E; ' .

*. i t

t..: ,- _:,) . t, ,, g. .. . . _ ' .. -.- _ _ _ . . _ _ _.| . . - _ . .

- ..

;-.

E. o . ,,
y.=* * *

.a . .. . .,
*

. .. a
* '' f i e p | O -

8

'
- *

i.- . _ . . . .

dpN
g- - * - - .. w ... .

| n rs
,.

.c .N
' < ..O- I 5 o o.L-

t
\ .-<< N* *

eg.

p' ta k 'I
$ \2 '

[
,

' h'
..

: 0 ~* - b.

*d |, | ('. . . . . . . -.... _ . . . _ . . . . . . . . -
*

$ #
|N. = = = , , ,

.. L, | u| .r o *y g y
<s. ?N *-

.

: ... _..

1 L* T- 8 ' k
-:-

'3 ,.: (sg- g },- ./...___
.. . . _ _ _ _ . _ . _ . . . - - M --

i i mbs, s, e-..,

f (.) ~ t . ' .','. .
'

(, ?

N$ ~''
- *c. .

,; . - - |
ce ac u

}: c. ..

a
'

_ _

rs ) * , . g" . r. . t c. . rs

,,O * .
*

,
' '%' *%t' f 9' ; '

g ; .. 4 + y v .> 7 g ,,

-J
..

q
__w.

.

d. 8
,

s. -
. - . _ . s

___ _ x. .._q. . y. .

g |
' '

. ,. 7 ,* - M g'

4 2 i A"%.J I .,,%,,'
+ i --) 'a 'x' t,,.<>. .j i; s.

. -Ui A 1 <.
s (. D , q' l,* 4 .e gQ

,

. g%., b '- 4 *
- -* . ' .

* .- ,,. en, ,,
s - -3

.

f,,,) wi 3 , Ne - -.s .,*g,, .
' .,

,.', I .D. a I '. N ;
'

b' "" g . _U
O

.

f
g '*. # s't.

'" * '. g. , , , , _ s
8 .9g $ *

s, -# m
\ k I * .

's % e.g *W q \ *
a,_

- - * . . ; N *
'

*t*] N t-
|' Q

6 .

I N .! N- 4| ,'' N *%s h
-

e
9 .

i
. ,.

,
- s. _.. . _ _ _ _ . . .-_

'''
a

I ,>,. i !
'-t [,i ^

*s, ,- . x ,, g . 7 c.N

[ b h f .a eg .s y '[ ei O
,

-
7 Q l'. t" I'*

..[ ,y,a _ . .' (,. /.s (' J *#* ,

G qeV|:,, J-
d, t. N- + ;.: i- . y e.s u- - ,

. \; l ~ t 'i W6't : s ( :: '' _:' a:
L U- \t., p- ;;t ***

. ..

x
-

.;
-

. . -, f. -
, , ' o~ 1 :.<- . a

I g MC .: r.;* *' *
,. ).

.ti ." I j_ .

V .

!. "*1 % f/) (' *C -

,

* ' 1 c. < .p . 4 c ., 4 m i,e

f **| g i ar'* 44 &
'3 '; ( 1- . g, - .- s -t.-

i
' y

t-
, -| t 3

,, 3 . t. 3,
_

*!b O l * s' .)I Y3
3 ,2

O s" e' -
r.

r, %
. t .

- i . .I t, . - -e. s
'k

.-- - s. , :-u >-
.. . p t . s.> :a- ,Q. q. < .: ,5 c.

-
*

* * s * . . i .- g s .; y b,
4 s

-

4 \ ,[ d ( \ *%!
' d *\ sI. O' |e**i - . .._. . _ _'* ....~ . _ .Q... e J u

***
2.,

-
,

bi k .$ 8..d 8 I'N, 8
'

f)u -5 8... 8 . s'
t

we g hJ f & g . 'I(* s a 4r t '| t,)

l.. t * ,)3i ;... ()p e J d c'; '~
*s) r.% '' J k.I, k[* E t. ) ( /l - *\ '

%.,,,.s

-

~ , , , *xo.
-

'" -

-
.

*
.

'
.

N h O M
. en

p bc 'h 9
~'

} | - .

9 i >o en 'N m Occ ig e- <-
,

i
~..

M 9 $.., : i 6 2A 2 $. 3.,d.,ii t (4 mc s. : :- ,
a . va o - .-. o tO

~ . sLo . Y' J p. . * * **;-.: sT.-
.

,6 . c. i .a 6- t 4.,s, ,

e g **e ,%*g . , . *
-

w)* \ * A* / q *e/ N

h d./"
*s s

.,ts.r,': .. ,
, s

( g I 8

-5.
%, | C 'N Q

.

., *f * t I N * * " l'"

c't _a
* *

. , .L __ _ . _ .
- _ . _ _ _ . . ,

,, . , , , ,,

N- I. . b ' > 'O9 ' 8 8 t'
,'

v. i;v ; N-y. .
. i

.

.

~ a s e, . s L ._-(y -a ,- ,.: a.i
_1.

~ -
.

( -s n. O t: : m- _n v ,a . s

.3 t

L ., . , . , @ i f - . .- - _ ,

|8
''

-': , ,
.i-

.s. :. . , 2-* . . k'j -
-. . . ,

*' V .% ~ f. - 'x ~3s. V, f y. i i j , ,,

'Q . I . {.l ~ ' ' . N'. ' 'h !. |L
.

e' [,
. .

..i ;."') p- . s
y.1.-

h" . -
: .t f. < , .. o, t.. p *,~,,I .

'
- -

. .
,c. . ,; , .

r ,, , , j -__
..? |

% ,/ j
.

i. . . . .

* / .s

,,,....t . i | s. . .- .,
,. 'I .N !.3

,, , . w. . t ,,-.

. g p,I ' ,

,

.... g ,,
'A -#i .

s .
.e

I'' .*' # * .

*8
.**1 *

, .3

ch.<).
ig, ' 4 '

i
-

n.s ., I r W ,.ii o ,
- m ,- s,..' i.. i i.> .-

.

' re, s, , o. m-t> . , , N. .- - r-- s
- .-, . s

| . .; , ' '., I.s, . a, f
a - .> * s

. s' f's "').,

j. ,|
*

's,
'

., a j e 8

t -
,' -. ,p

b'I -

s't#* .'
"* 3

*

. - %.n, 2 4 .,,,
,, , * \ , f> ~3

,

.1 1 -
.

| S|*|(,.
.;

,1~
., '-''. ' '.n,/ g., , |,

G . *.s . , I' 4 ] 'N ,
1~

, p-'
|-

. s ~ ,s . ; . . ,

g .. . ...__..L..s.
.

s -- e,e=_ e . -. .e p
. :; q o-

,
' '* e'i,* , s , ~. . ,

., .s . . .

,- - ..i. - ,I i _. , {.
I I \f.

* ' .J i --. - I -
' - ' . 2.5 .U i . 6

I
_

s e .s
. .|'

s -

. t,
,n.,

,. ,,, 3 . - ..
-

.
-

s ws. e u ; g. ,i .t .
. . . g , , ,;,,, ;. ,

|.
. ' ,g i .

.. . .

w ~ ,,
.

, ,

', y ,\
c

*
.

. , ,.

j | |- . . '
n *

, ,

.
.

..-......._.2___.____. . .. . . . . .. . ._ . . . . . _ . . .. ._ -

i



r * jf Vm . rie.*.U . s p .JtLi E. D
~

, , ,
.

.-
.

. . %

; J.'.,'.'. M., r ,)l'( . . . _ .-..
. - ~ . . .

.. ~1 R}:(;. n"} \ 1...._..
,

P Nra . . .e > .r _ < f . (,~T
._

. (,;

. 'T '. (' f '! '/ ' 'e T'ilT6W7P ., . . . . . - - ~ . -

| .- ,.- - <:f.A::.', f ..I~ M(II P I C AT I'!J/. N, , - e,.p*-
. - - - - - . T* D 4tf PI'LEMFMT*

%- '; |L'a . C- _- - - - - - - - - . ~ ~ - -

!,..__--.....,
,c _ . . . _ . . '

*-

~ . . * . ~ -_-
.

.< -.

.
- ._ ,_-

WELD :'M A
..

'
.

*. .. . . . - . - - , . .

|
, _ , _ . _ , , ,

;. . - , - . - }3 | .7~..'~~'
-

'' ' 'h
-- I';TT P''E '! 7.'. ~.' ! *. " :.

8
_ ,_

i
'-;-. ,

* ~ , I- -.... . _
I - |~.C. ?- FIELC E 0 : Tr:LCEH. 4'!::. Dry . |

,.
1- .

.

1 - : . i cc.:. nT* L !n;sp. pga..
.

I.O. WEL's MAT' L I.D.| WELD PAT *L I . T: . Wi!.T *:7.T ' ', [ : ; < r Q.C. ; $!MT | M 7 T!!.A:i. _

| Ir - : /- <,2 . f- f . | Proc $ / -7- 3- 3 PFOC , f_ ,/ -
. . -

5'~
-

.

"PO: . /- /- ; 'i I''
,.- --

\..
'.Q.Pf |'l rei

5 , , (IO 7M' t ' Q. ;
' r

; -
| I- M ).I**!

f.''-
' '

- .
^** r .

.

'j'" '' ~'',"Ia'f g(, , g g y ,ID/ ! / fjf u, + o' c.

~. .i i '

1,' r ' . . i. *.) ;,~ ) t ',
. . - . - - .

.

'. , ; . i ,

I
!

(*/.' ~ ..u,5/3 ['.' $' N '~h|y L tow 23 ~~)(t/n h $,f' U '.Y- ,. h w < o |S | 9 ti. yp
, ,

/ I
'y
( |1

' '

1 ~. ..-.-- l ' / s'-' $ p ro-- =>pcC vro' ! .

{ '.,~',~!

'
:- '

;
- p.,

l '.,. q !

. . -

. ' . , , ; -f. .

1) .:: c .) //.V, il 4
.

!
,

'. e .

, ... . L-s-

',[ #d(d/3 's, */ , !
'

'
6 /e ~

i-c - ! PROC PROC .' ROC' .
.

l'
.

,
,

_ _ _ __ I | |;
, . , . _ ,

i g

-|; '
'

,

- '_?.__.I PROC :.' F OC '' ROC |
'|

' '

.
__

.
-

, ,

I l'
|

: i

f''
1

|
'

i
1

I |' . |. PROC PPCC TOC I
'

t .

, s .
I I

| .

I
'- . . -. _ . . ,

1..
i-- _

'. 'C IS ~'*: FINAL It!sp. SPECIAL OPEPATIO!;S: Q.C. DOC. APPRO"A'.

. .. e,o
c r.1:1.'

?-o ,-

J. h,, / /fc i ,,,

/-r U. - . _ _ .

.'ARE ' ' ' S' , , ' #gf'$. .fof//.'d 7/[8 //8///8C., W/1L TiiK. A/I STAMP /CATA Pll 2E7 j
'

J&.,s>ct.Jk, {
t >

KX/]/hd-4 2/A/O U d2./.g 7?O(* |
.

'l r t;nT I;; :p r/rlM;'3 Clif,T [fE' Ai'!'PO'/ AL

i
,

0-+- .. _ - . . . . _ _ _ . . . . . . . . - - _ m e m g. oO . e



I '/..' '... ;., ..,.

. ,}. .. .. ., ...
. . . . .

I './'L .': 1 :'.: i I.l fi | .'.| l' i'. ' :.81'lli l lO:4 lit. I'O:<T
-- . ~.._: .- _ . . - - . . .... . - . . . _ .

I.,.... - . .

.. .

CV' .T f. . ' .:' : ._ __.J0lc./L..:. _.. _. .. _ _ co:: ir. . .T/" o. t.o.. /.2 p. . _ - - . _ - __ .. .

.

S' i'C!M C '.Y ON : _/A g_ /.--j._ _ _ __ Qt1/. :TY hECUi |CD ,L*"7~~M - /.-
,

., .. . . .. . . . . . > >
f..,.,,f/...iC.....:..,,s.

..
/. , t . . . I .. ... ai. . , - . . . . _ . . _ _ . . . . _ . _ _ _ -

-

:

E!"J ' 'H.'. ' .". 'i . i i s''i. ; : ~ ~' '' v : . : ' a : n :. ". x 1 c. ._* '' ~
.r u

. -

. T F. t.{ O.~t l '. . . ' *n tan.;C. .D~~ aL - /,93 . T..f .h.]!- ._ [ ' T ~~* S h ~ - $. 0'
?

.

/*%. C ,jg m-._ [g ) __.SYSTEf.:/.!::'.:i: F.y r.y : n.7 9 :

_.._ ,. .,_ ._. _.,.__ ... _... ..._... _ _ _........._ . = __ , . . _...,.,.n___. ,_ , ._ _.._ .. .._ .
. . .

_ . . . ,

-.

- - - -

__

I ....r:...,.--..s....,,.. 7,. J l 1., . e. . . .,. : e n f.c. ., ,s. .. t . . .

. . . . . . . A. .: u. 4...., . > . . .L . . .. . : ; L . . .i . c r.i n._ .u.. _.

/
*

. ...

( . . . . c . . . ,. F , .. r. i .. . . ,.T.,v.. ,r.l.iJ s- .>.1, /t4. T. n. D.
. ..

>
..

n :: . . ' ' .o c. . ' ':.1 da:.t. i.:
. . . f .

.

1.7 % ;*: > ,

.

2- e v <.'- R 3 c. f' . ~' . (|; }&c _c ;''C
'

I) 3/g tr
..

d |j
_.

| | /
_

I
r]_ i I

-

E L ! l i

F _.i / . I V L
_.m . fde r | F d~ |.'

L! R '
s .

,
! b-

I.

r- i f.- _

_ ..
.

| !..
.

. _ . _ . _.
. .. _.

;

l

L
'.

[.
.

.i. - I_ - .

1 i i
_

__-

| I_.I

| I. I
_.-- .

-- . _ . _ _ . -
.

.

I I
.. - - _ . ,

.I._ _

. . . _ . __ . . _

l ._I .

.

. ..- *
t . _ ._ . .._..-.

_ -_.. . . . _ _ ___

| '| |
--. _ . . . .. _

. . _ . . . . - . . _ . . -
i . _ . _

.-- __. _. .. .

I1
-_ . _ _ .

_...
.

- . _ . - _. .

.

e m 9 // . _
_

D,,.1 L. ._uc 7-r . . . .. ,, , A. , . . . .m :.. _ ...J._c_u.i!1_.c. .y. . ., t . . si . . e. . ,. e .u s . . . .i _. _
r...

I1l. .. . . t t . . , r. . ..... ..

~/ /
.s.-- , y/;)> ;.cvi..,D.. . . (-sI.

s.. ss .e s > ..o s. ;, ..,n,... . . . , ,
- . _ . . . . .

'-
....s.1.l...I..... ..

. Ii / /
..;g g. ., . - - .

,. . . . . . . _. ,.

, , , - ..4..,*... . . . . ... s -
/. c ' . e f. a t , -,/ g

-m' * -- ,
....,... f. .

I .n* . l.. . _.,. ;
/ /

,, n., ; ..
. . .

,,.
. . . . . . . . .. .

-



. o. , q,c.n r~.:1.p. s. .s G..:. . t A.e y-.
.

-. . . w. . a n .- -

' LIGUID plt 2 rHt.Or I.xt. :':. .TIO:J REPOliT
,. ,.

.

-- - -- w _.- . .-

; ., :.. ..

~ '' 2 ' ~ 7/ ' ''
CUSTC:|.En- D E' < < ' NL 'N CONT 1%CT/i?O. Too :

'
.

f
* ;

SPECIT IC/.TICM- T -S F. ../ Z.1 ' - 3 OUALITY R ECuli;E D: . _ _ I-SF / ?36 -
t
?

EX/MrMTION 1/Ehlf 00- M N- DU'
.. .

*
.

! ~ * DJ . / ~? t_ l'Cl'h ? 0 t . < J JJ * $4 b'

. ITEt.* O.*1 FART N,*J.Lp f /. -

.

SYSTE'.i '.'iHEN RE''.U:i:ED: N'~ e> ' - ''e''
-

-

* I *

i
-

_

.
-

,

.

_

.; .tTE:/. IDE :TIF itt,T!CN SIZE AND THICl: NESS ARi /* EXI.:.'.li:ED INTEh? !.ZT/.
*

WEi.0/SEF.1/,L 'H T t,'O Or.T>::t.T r m. U .T!.5.'.'.E ! AT,E :/ ....r..,.. ,., s,,.,_r..... . . , . . > es...

/d'T L IC AE Li.)

i,1 ,. j, ' .; , , , .r, _ <> / || -:, ' .) : / ;, z,e ,o . ' ' ''-
, _

| -

L

_ _ _

-- -.
a .

|
8

.

.

. ,
.- . .. _ ..

.

..- .. .

|- .
. .

* i 1 .,
.

1 e ,

..

. . ~ .
> ---

|f
- . . . . -. --

- |

|
|-

.

.u - . . . - -

|
,

'

|| | |
.. .

| |~ . ~ - - - -..

^

.

|-

.

. . . . _ . . - . _ . _ .- . , _ ..

~ ~ . - --.-- -- _ - - ._

t. , _ - - _ _ . . ..I
i

- - - - .. - . .. - - . . . . .

f'I

CXl'.?.',1Nfd.iF,7j P[hr N F.0 [1Y Rr,f oc r t l' ., " t r m'c r 9 is; . . ,, .? ' %-- <
'

.

k, !ie *s.. .e . a I.\,,

. . - .

$ ,6 . h . . . . . . - . . .<



o *& o i s a. . v.- o*
. . . ( . ; .i . . . . i..; 1 ,. ......,.e., . ., .. g.

,
.. g.. ...
s.A ) .. .. . , , ,..

.
.

Kl.iti!Lil'..VILLL. I4. (..'
.

, . . s. ,. ,3.
_ .

- cs:{.'n. T' '*:*1t ? *1 $ iI?. b
*

g , :. .; .U. 1. .I.n. .l 1 - 7. (.~.
. . .

: !.1: * *
- ..

. . ..

Tru,' .:. l'O','!ER CO'.*.r'my s 1:lx. ._ _ . . . ri l l: * n. . . . . . . .. . . .
.1,.e Cl.'J.'..'.:.'s U' *[., ;; | 4 2. ' .itix. cilR n .

,
- - . _ _ - . . . _ . . _ _ . . . .

It!N. CIIK*ll
.

_ _ , _

. . .

.

.. .

.'
. .

3 f.
..

.
.

D
.

_C _ ..
|

, . - -
k f-

t.i
'

,. .

, ,,a s.*
.

/~ |;
. . '

a .

yu . ,/.
. -. .'

.
..

..t.., - .-

e , .- o, p , <., L..
y sa.

* ?,Q :,. ..('[- ' ' , / $~U
1., - ',p' ; 'i ,,

.

,
i,.

a
- . . . - .- -. g]} f,, x

4.

D
_.

.

F-

y g j
' '

!!. F: f.r. /. C .t D E F G H J !!
:: c n* ner; o c :',c .:r 80.::r a : -::" ee .:: r s : r. r ' r:,.. : r o c::

_

f* 8.C OO 0.CC3 C/.!: 0.013 0.70* C.T.00 1375 0.!;J 0/.03 0.7f.0*
,

,

,

f'' 17:0 i C70 C C24 C4C? O.C!! C. C3 10" O C.203 0.404 0.';2 3

l* ' 2150 1.35 07CI 001", 0 575 0.025 1.7C3 0.250 O CO3 O CTI

i-[I ' O.f.00 1C70 t 'f.? t.C:t 8.0 'r0 0CE3 107, O T.t3 0 t. 3 C ",3
i

i .
*

l .g " 3.C * 0 IC20 !! 3 l ' f. ! IC;c O.7;" 2.C C ^, 00 0 C '/ .3 1.047

.

.

2* 3 C?S 2.'.!I ICC) 1.tC 3 !?to 0 015 ::.L':3 0*t3 0.7.4 14C0

...
. .

'e. .n. * a g .r. T ". .' ' I D -
..

.

.

* ' 3. !:I 8.''t ) .
. .. A I P t 8. . . . . . . .

.

T._..........._ l.!.':l:El'1T. . _ ...... ..
... .- . .. . . . , . . . .

. . . . ....... . . .. ..-

...!. .. v il' j i ' . . . 1 *.,.. . i.. '.1.n l e i,t ! ' l's. 't. . t
...

| |4*er*.e.Id'.i.-. . . . .. . g.......,........ -
*

I . . . . . _ , . . ..; ..
. .

. ; j ., , .. . . . . . , .. ,
. i.

. . .. . .;....s.,
. . _ ..f...ep . ... . .

t, . . . . . . .. . -

I : e. !:. ....i -
; -i.

a . . . . . ,. s -. i . . (t i. j. . . .; .........!...:.... ..... . .. ... ._.

e g,.....,. . . - - . . . .

.. .~. . . . . . - . . - - ... . . . . . . . . . . . ,. .

. . .. I i ! ',6 r '*2 . ''! . I * l' ' 'l : ' ' ; * ' - Y' ' - I'I ''' ' '
..

... ..(.. .n . . \. . . . .
.. . s ,... . . .. . L.s . . .;; . .

. . ... .....
_ _ _ _ _ ._-



.

.

.

.. .

.

i 3 i . i:

| |
*

6 4 .sq : -

d k 'A |t dV4e Wyxv I'

x
e s. o - - .

,
1 ,.

. ,
, . ,

|9 js j e'
T -

-i
N ;> ,

* -* *
i ,

.
; Q -

2 ,

_ ,
,y.

h ' a )a th -1 'I' pnm; 3 % _ t . !
%| 'I 4 4 i !

2 5
# C ' e.

- % 3 4 *-
Q : C ud d% ,

,d ' '' r -< .

f I' b'3

}. M. d W '

z ~.'~.
-

.s.- "rt
a~ w.; .j v -

i in- %. N M 7,
di t I E

% % 221
s - tt:'

'N l' | | 1!-

k'1
- ... ,\

', ~
f 6 i | E.II

'

.

I I | 1
,

. h -...-

--i
^

Il -
p,

> l I i I i; .,

.- ,
' ;g r ,

! $ f tl | | | | 4 |0 ' . ' s

|h e f t , , -t : : e- i i i i
!! . w: .:. .:1 #

..,

3 5? - -

i
,

--

. .3 }
-

t 2. .4. .....
.

<;-
.

g
|

*i
!: |v .. , ..

e : . !i .i,
'-

. i, y , .

/ ,3 3 3 3y,5 i s

'N !! ,-[ '
- :a N

% Im F W ') Y-7 -

,y 4A9a c~ +a s - st.rii
i

O- : '--
, N-- -

kx .,$$''E -

%a
.

.i t
- :: N' ~I w

!a.. *

c. s .............. , ,
.

* *3 *f - -
:. c.
~$ 4- 6f4

t., 9 k'. SJM
L.- u

9
,.

Ijk
* $

D., a X ,g )Y '; , . , ,. . . , ,

- i o o*
.

.- J o o'- ~

.-<. N % . . . s

s s(J'N
3...G

- -
. - -, ,-

- -

,: 3
. , . , , ,

3e . . -
-

,

N 3 h : -. s. , . . ,,

q, . s . ,.- :n3 s ,.

_ . - ed rs* W
G ;

Q. d..
t i . . .

.l %i : *

.. 1 ~.
- -

i &.\ ; i
.

! : . : e %
s

.Q -! . ,4
..

.-
s i

|
t:..

.a ; - a. t l N. p% - * * -

w.'E . .

: 2 . .
, s. .

.

i i I i ii
, ,

|::;1 :,i
-

: : .: .
3* 2* i i : e t: E -~. - *: .; : : , .j .,

- - . .: . ... . r- te :: t :-- .. ..

A J :

-,,

k.- . *.. * ! *i 3. ; . .: I 2 : t . .*2 I t"" . :
- .

: : : ; g ,; { :.* -. '- :. J; , ' ' :g |
.

| -
: -- --

I i. : : ;,., .. 3-. ... ,,, .
' ' ; ,; ,.-

.-

*

L



|
... ? ;

.

.

s. . .

n

(

Ci |
Ss. I- fi

.'

;
'

# E
' Qi j

.

Q. ^;
.

t\| ?
..

, __

N % i t -*q C e' v yj y
_ .

.

~~
. e r, . ' , -

.,
9

''--~
.

N "fo.\ |
'

%,, i'.
=-

. g. ~ib.- . .

| ,~- ' d ' ti
,

h' 'f) @ ''..h
; h Us q.. - . , s

8 -i cc.
,

s w
,

: J . , ,' 'W \ 's*x a
_

*:
g s v. ,.* . ': ,1 %

h( cn.. .1
.1 t- ?. i$ i.

y Si ..

. _ M.NJ EU:a!R)pj
,

.

i

$o $., 6 c- -
g j v. ' gi - n.b i.

.

I 3 4

u(
. .* O a

:.g

: , c s ~
7 : -qw.-.

3 1 -g . -

%j
F--"

*-
1

. ' s - ..~. ft.
. -

;i, N g
m% A,1 sq s g '')

*w ..

.,, f , .'}
n

. - - _- q<

- v!"-i :If $]
es , 3 ; - \

-

ae .

. . ; (s._
. 4

r, , s-

y w s, - ~.
%

-
.

c . w%e> ~ .

'2 63Q u m;;; Q> ,, >)
- ,.% .. N - -

s
# N, w

g '
~.:n3 x s v p-.,

g .,--
'u ,.

4 - u. . , . , ,
; s1 . .. :. . . _ - _ .,

..., - " "...

I.i:i:5
0-. , ; -- , s .-

: : v v
- ! p:us 1 % _a -,

| | g;.. .ge
,

a.. . 3me ; ;p .

e
2,

'

# 8j 3
i

b 1 | I ' i3 :: '\ 4,. *
E 2 ~-1

'

'i a i ; b. : . : , \ '\ ..
:

[ i' 4 i M p e c e. :, j
::::. 3 ;'~

i

;5 i j
E % d ree. | | ,

...
. 8

.

8 :, ! i"; i
-,

E2
1.

f NS 9 2
''

' Q_ u.i. ,
a ,

k D k t- % y x \i ?.?.':!. i
y3- 4 .!!
v4 v, id-J s .: .m

p 1k Y h-
..

NIj
-......... ..,

.

5 o q h- c':C

>

.r9 N a
.

.

wN. o o
N 6 -

1 5 5 %.< s N e ? n) :
n * % > e- 2 I h I- #! x-. rs; i-

\
-

T t g9 \, 7 S' o. Ii 3 ,%9 N 4=
*

%e\
-

. s*t% g g '
; rs: : ~-.

., - ; U, t)3 IV i :('r i i' to ~

D; d (j i i
-

', s

: .
-i

. W-

%'
.

} -
' '

g

dei *. , 5 * %' :.

i i i z z .
. .nn i . .t .

1: ?: i 1. ! :' * :i :., t - n a a.

:: ; :r i :i ! i I
- a. I,'3 i

-

= =U E
.: -

- : . . ,
,.. : : u:a 4

: :. i
= ; ! ; e

- ~ c. 1 ; :: .; : } -! !! r r , ,- -
. :

{ ::

r: : 3 ,;. :- g.
t

. |=
- --

.

I ' s ' : *
it :-- ..,. .,

1
* .- t

.



; i . .,imellIndustnalPiping, Inc, A ~

- Ts a :
'

w
FORM N3.l A

t . , ; . , n,g .,;, FURNACE LOAD SHEET .N IDate -. / -.

I - ?. f S T E. i' SKETEH TYPE TEMP. RATE OF HOLD f|hQ$. SPEC. T i r.'E TI *.t E
- :0. MO. M AT E RI AL WEIGHT REQD.* HT PER HR T I '.1 E , M-: l o 'UR NO. IN OUT

/M .:S C/ - // 7 N/0[ LS ?69 / /.4'O h dJ/p '' Lh j!;..* D|-| /|'' cS''
t_.

-,) ''' ,./-., // /d'' M'[
~it i , i r/ - /// // ,/ n 9'S~

"

--
s/

/?|th C/~l00 || 2_b d // //%Y dr ' ' // / S '' S P~c'I
I!!! ( h. O I - /.l 7- || /21 c' // // _/6 ' c; RQ*

sj//'-|cJ-/*.'76 i I .Q.0'?O ti 5 ,;;1* / 7'I ;fZ
~

,

ihv i; d '' | D 5\ 7 W | :n - 6 ? / / - c' 5'25' it

. . _ _ _ _Y ||. .$.E. _%|_ // .5 J! S3' // I J'/ _T_/ U
b ._.__-]; --|*_j/'*' j_._2_3_csu.j (,_/ ,,/-)7X /I i f f 31/ //

. L
[ ('' .[ ] c')-- l? 'T> .

// $ T,_Z7_h "NI :.'O ~3 f 6#:-I/

}t.)'/b I/ |- if /P# 6'$94
'

i _ _ d''. *.! | 01) - / ? '

||

r 2' - 0"i

"' ' 4 lik,. I t- 0 J .i_ . 33.:1|I
"

-

-.1.fd'.,/_ib'.M_/,.'.?/ LS/N RE &iP_d . a . 0 i':i G ''.i i -

i _

i C10-03.'. L- i- J. bu U L/v..:Ji'

Q -Q b' ~ '

4;;;/ -9n / .N

s.1
'y-

E
u-

9 y

. I ll.it iv EL
~

PLAN j |j,p- .L I 7 i_:
--

-

,, .
-

i -.
.

. . ,

I lhli.- f0 COOL _ JJF , , m;; .; ' Y
~

a.

n/|' ,/ e'/ o
I. .l4 (..

.=y. -~- g -y, -g
.-r

- i .-' c
i ( . .

( .

\
t e G

*

.- >. ,

ELEVATION -w -----

._.

1HLnMOCOUPLE LOCATIONS
~

} .: | it.: Teinpe'raturet varial:9n within .iny I r, g,n,9 g n,3,; g,,, p, c lion to in'.or i .irpinst I. . .it fl.'rne' *

inf r tv.it <>I wv lel la ivi h .li.ill ool * - ' ' I :". ') onsui9'i~nt e *l-

o., e l. .,,, , r. I rJ. C *.t i n n .._. _ k . __ .__

ao



~ -

e.

*
6 : .'

. . I t
.

. . . . . . .. .. .. . -_ _
. _ , ' i

..

e

f
*

i '
I ; i j . e. ,

3
,

|. .
;

*
! .. . ,

. . _ _ . _ . _ _ . . _ _ _ _ _ _ . . . . . . . . . .

.

. !
, , . .

*
'

f *
.

-

_ . _ . - _ . .. .. . e . . . . . ... . . . ._.. .

r .

I. ,

. . i.
* .

..__-.____..._.__;___.._._. . _ . . .. . . _ . . . .. _ .. __. ' ._ -_ _ - . . _ _ _ _ _ . . _ _ .
_ te ,

i .
.

+
. , e ,

. .. t .,
'i *s

s90
. (R'O_ .. , .._._ ; - - -

1 :.n ; ..; D . ' . 'y.

t'

.

...-.5_. 7 .. s ' * .-

e t,
, , .,

. t
. . .

. ..
- - l'* * * ** . _ . . . . . . . . _ _ . . ..__. --..

as , ,- y...a. .
- , ,.

'
.

-
g

, , ,

|
,

n. r-7 '
| 3 . . . s .

.

r .
,

i,

_ . , . . s q . .'. . y . .|
- * e . . , , , is ... ,, ...___-.___.-.t.

. ; - 1. - ,$ : _ .. . . . . .- -
~

l.. _
s. s s,

.. .* 4 -; t. q .. ; .
<s,,, . - ..gg ;,

~.,
,

i
-

p .* *
; ;, ,

... , , , ., w s. . w ,., a n *-;
. .

...
. ,

.

.

(, .) .,. . ,. ., ,.
* *.e= . .,,ei .

e. 8 e * * e
_ - . _ . . . . . . _ . - . . . e . _ . . . . . ,7.,), r,),.,

_

. 4
j t, ,

,s, ,... . .. . ...s-,,,,

,

%'.e * *

. . ./* *p ..,s .
p e g- .

i
,

4
, - *. ; e s > .

I !.. .''
},' **;' f\ ~ ! * .- .- t '~.|... .. ... -..._ ..-___ . . . . . .

; ;
_ _ . . .

,,

'

,.

j :.,

ti"s ,a .- p';~TQ pu-in'| p;c. e >g~:,-;,eI -
e wl*

, w ,
' ' p -s s =g.. . r ._ f. -)

, . - - - , .

'.'%
g ,* 4 : *_. e . as . 9 ':

.

. .L . s. . .
.. .

.. _
,

- ;*.

! ! . . i". ; J,., C',,'d,. ,. e

- -.. _ _ _. _ _ _. . . - . . . . .r . >
*

; . .- . . . -

. 4'''....
.,. ,.,

p% j . , - -r ..
...,. . p .,

er t r [; % . .. , ...

.> <- ; . . A,. t -. -- ...; .. C. ' . . * ~. o.. . . - _ - . _ _ - _ .

:
.

;

i !t,s', .

-

.,-, ....: ., . - ,.-
_. .. .* , ' ' I s' I/. - . . , -

^

.' .. . , .' ;
%: ,.

,
r. . . e~ t i i. 6

s r
-

n e . .

i
,

1 !- t ?
**

p , . .1_._,.,,. .......J . .-

_ _ ~ .- f- . ; . ,. . . . -.., ' b.,ri- ,.
,

.

. I c t ,.
, . . .. . . . . . , .. .- , '* ' / t . y

.

C ,, ,:, . ... . . . , . . . . . .,s,..
. . %.. , .,

. . , - ..
-

| 1 e

..,.,e
_ . n ./.. . . . .. .. . ... _ _ . -

. . . . .

' i , I .. . .
' i ! .

* f; i

| *
e r !

'*
i .

|
'

s

: I
* i;i

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

. ,

. - _ . _. . . . . _ . _ _

i e.
i

i i . i t,

I'
. l .;

s ; i }
.

. t .i
-

e e

:
a t

.T.....
. . . . . . . . . . m ........-....t... ' - i. . i

I
; i i 1.

,
s . ..

1 .
6

i i !

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

.

I
i i

i.'

i , ; i
*l I

_ ' . _ . g
. - - . . . . . ,

\ ,. ,

i | s , , -
. , , . . -.- .

. .

' > i ;- - 4
j s v' . . . 4

*

v g , m, u , n .** -,,,
. ., .. .

. _ . _ . _ _ _ _ . _ . .

,

_. . . .. - _ _ _ .. . . _ . _. _ . _ ..

,

.a I

h

!
.

| 6 I
,

. .. . . . . . . , . , . _ . . . . - . - .. ... . .. . . . . .. . _ . .

* ,
,

t

O *. , I ~ , . , ,u
1

'
. . . ..

)/S I f >

.. . . - . _ . /. ..a) U .-
.

/4 : , . . .. i. ,r > .. .

I e 6



. v's U/. g.[ ,' -' * , y y.:= .

, ,
.,. ,,

, ,i<.-
, ,

i s u o x w o i s u . . --e s
,, .

s . " " ""' '#'
O l'i,'T.'ORI:::: ELL I :i:05TRI AL l'IPl::G' I ic. s:ov.s roN. r ::c.e -nm

-

L - .

'^ l'.EP 'ER3V I LLE, ::0 27234
i .Y .t 1 i Y ',Y:;i; *' I ' *ili If: Air (: u . 5:I M .i:

,

i:0,13-l.201 E:' plies 10-27-78.. . -
c

tea.. 72 J ul y I 976
c a..- w o,.r.,r... c..w.3.i.,o. .e....- _

. ._
- . _ _ . . _ . _._

3,.....,,.,,,,,

iII , CI::sr. ''ALE A I N W. C .m! A''.'i.d-:.cc t i n
KER-2353-P F-E:36 Eu3._h. _; or- |9 M A M..nd2

.

01. :,;,in a

c' 31./.33" ) . 7 50" !.'.W .
Meteri:1 0.0. _._ , s .u. _ , wn,t ,

. C.I.b. Pa r t4.. 86-5595-352-314

L.c e .ea - CHEMIC/.L AN A LY 5:5e

Hns N r. o,

5,,iol N.. C MN P 5 51 CR til kJ
_

J 6000 .24 .86 .010 .013 .20

.

.

Yie.ld Point ~ 9EcnAmce t PP.onatics, Cvineety Tes,,. T em. i- .. 0 Hs'' r i c.v. SDCCimon .IW' -
.

-

se HeatNo. PSI - Yield 5 Elong. T. ,R e d.
F ecco Bend e...n. -

fl N . LOC.
'

S,ze
L.c7Psi e la. A .. t <,, T... T... i.-

g J 6000 Trans. 76,400 40,200 28.2 56.0 OK .502 >,o.._
.

. -

. .
-

... .

Fora.Ser.! Test Lot!
126541a 25% 545 .

*

'A i md 6 4 .26547Y 546 ['
" -

. , . '

. " . 'N.-
-<*

26548'd 546
-~ ~ '

.

. ,, . d7
~

/ .'.

26548Y - 546 :);.3 .:
-

. . . .y y
. . . , . .; p. - .

vr. . . . s.,..

-
-

,ff, . :~ s; 'a*.
* *.-

. ,;*
. . s. :. .

. .

L. s
*

.
-

s..
4

, , ., ,
p'--

.
, -

.

.

., .

. .
..

;% .

-
.

'

,d,x.d. T.,, Each. lengtn of pipe hydrosTatically Tc"Tod at 240 p-i for 5 c.cc. and found ac 'pt-
_

H

Heee Tre<.*meaes

.- ,

.

*.
. .

,

-.
_

i....<,.i.,,,.t.u.......<<.........e...o....,.- i .. w.# . ; s...., . i,.. , . ,5., -

o ..: J al y l.' M ;8 sh- < c ..,..(./2nJ .

n.

H~~%.. ar~ M ?,'U.-,
. .-

.. . . .c . . . . i ., . . . . . . ~ v , . . . .. ,o, . o . . - . . .
. .

. .- -
, ,.

. ,; . n. . , . . . . . ,. .,..
..

;.. . . . . . . . .. . ..

R,,..a d aq . .- a 4 1 i e ... s . o. . ..... i s .:
's put. o. o.e ** c . .. e a r ,s . t o . eri fr a I, l'sil. ~

f



_

- - , , ~ . . ss ,yp_
. . . . . u n n. s ... ...,

. . _ .
=, _

. _ - -. ._

eu t .i, n -_ . . . .
, ,,

. . . . . . , , . . _ _ .
: .n t ,, . o,,,,u,,,,, i .s c

i 1TT. Ottt:NELL lt'DUSTRI,%L PIPih'G, ..* e. P. U V .4,6 4__ ...._..
.._i . 7- l h _.t. .

'

!!!C. KEN-Pi - -,'
. _ . _ _ ..* * - ' Al ! .()*4- . l .* t

.__ _ _ . . . . _ . . .

. . e f ' J L, .* * - ..

____.__. 31.h 3".10. 1,750" m, x c/i.,
.

.69 ,6-35_2.3th . _ _ . - 6M . . _ _ .

3%'
..

.

r-
- _ . . . .

. v. , . . . . : o.u,...<,,,,,,,,,,, , , , . . . ......,.<......,.....r.r.,... .,..._<,.n.o,.g.,<.....,,, ..
__

. - ..--_..._9__' 3 1/4'- 13,h 077. _ 19' ._3_" ..05 J-60cc 26=);7a ;;:.td 1
t

-- -
__

g):cY, j 19' 3 1/4" 13,5201
. 19' 3""

io'61/4" 7,35e1 10' 6"26f171
_ ._

"
--

l

e65 3a io'63/16" 7,2101 to' 6"h"
__

. .. --

_

.

'

b r27-mdAM .-

: p a c, .

-
- -

. .

-w_
..

.
.

.

. .

..
.

. .
_

- . .

..

s ..

_.

.

_ _ _ - - _ _

-- s _..-voi nt ..t r : w u i. t t o n i , . . .. . _ .. ,.. .o.. t,<u. t
___ r ..

, o r a t. t t i. <. t . , c. i

[ ')
,

,

ttnr,in,17''] r,16"..hicc r.i d'%6,u_1 r./16"s-

-- .p 7 ,gy "' e , g j,,;fy
.i i ' o ..i ,

e. n o v. . . . . . . . .. t..i...s :
.

- . , . , . , , , . , _ , , _ ,- - -. .y
- - - - - - -

n t i o , t o n. ini ..: sc..... e,
.~,c,.i.

'
T'u W .'"."$f*V.. ;; .91 nON i;po 4 73 .



\,.

The Colonial Machine Conn |u n, , I nc.
_ .__._ . . . .

, :,'. o. I,j,n ;"m .- Pl.. .:n.i u tir. P... Ir,;tt i s .n.. .:: i . .wo. i ;*

.

I 1 f.ay 31, 1977
ITT Grinnell Industrial Pipin't Inc.
P. o. Bo: 56G CERTIFIED
Kc rne rs'.'i l l e , *:C 27204 ('T t.) I 1 1. T E S T REPORT,

. }} ' c. 9,' ': . R , .
,

__, ~_

L _1___,

,cu : omot: em ;ov e . s 1 ouc s.ner to

l'En 6156-P 1001.1 6/1/77
gTL M TvF2 tM.'i? - . - %.H r'Pr 0 H . y t. ) i,c-.

.c..- c . ) p. . . , . . . r. . - .tsw. . :\ . . - . . . ..

1 3/4" S /'.: Enoc. : eld Ler ;.u n F .r ' i: CT "..-l 40 *:04153 :
:Pt. No. Y*,V SE" CT-3002-l'(:.u.. 0 10 /l'= / i v1

--_- - . . . - - . - . - - - .

1" Ditto Pt. no. Y * ,+ E :. - CT-3002-2 tg ;; c; ; p ;, , .2
.

i

3 I 2" Ditto Pt. Co. Y*A*sE* CT-3002-3 1.2 _200070 ? 7. !
_

1 1 .
,

i ! ;

ITL AA I C #% P 5 Se CR Ni #2 CU Cs 7: CO OTHLR E t t v E p.is

* .

j . ..

1 I .32 .E0 .006 .021 .22 i

. 1 ,
. I

._.-,
p ' ' ;

2 .26 .78'.011'.027 .24 I . ,

.

|
j ; s. .*

i , i
-

3 .32 ! .74i.017 .026 .19 ! i i i I 'e''v. o " T...

- i : j j | . . ' . ,g- 4 a - -

! ! I.
.

1
.

4.. '.> v! i |,

_.

i : . i |
i - -

. ..,

| j i | ; _". a
! i .3

a . e.-

i l I i
~

| | ! i I i'

I. i -

i. i ; .
.

Yg REM ARKS: 1. 2. 3. 4. 5 4 ETC.TTE1A TENSILE 2% YlELD % ELONG 4 R A. HARDNESS ,

i; ,j
! Mill Source - U.S. Stcol1 76700 36200 34.0 SS.2

i ' i
2 75000 47000 32.0 61.3 ' | | Mill Source - " "

'

|

' i ) i, ' " "
I 3 75360 4.2770 3_1.0 52.4 i i Mill Source

j i. .

,.i . ,

i

t

' INSPdCTlU ' W.Mi'ED Pa ' .s . tut W.iLS3; Ue E/.51// 7.
. ,

! i | _f |8 :
, .

We herchv ccrliiy th :t 1.'.- i. .'anu ;ii:Ja contairlocl | ercon lias icn fa!:cn fron1 iho ori,ai.lal
tung tori s oport trorn t,ie re: te:::n *! r.1hl, v.'.,lic,1 is n7.7 on g.;e i. our cr sco. \3.,c c;.co cor.'tiy.. . . . ., . . . , . .

. i

SpOCsi;!,Ulon auri a|| 10PU:10h1Mit s
. . . . . .

Iila. !.10 n'.? !0 r l ? l E n r| s. . .' I. i. i .1<. .M i: . . Mi a i' 3V O l~. P O T i .nO
. . .

7
.. ..

s
'

.

g

as covercri i>y the spectiintion .:nci peu.* ; Wcna.e order. .

~ g ?? .!
,t.

da
* *'

!. (. U

liy__ .
s,.

.-, . . . ..!. . >.., ; :. ei q.,

/'

. _ _ .

.



1 i
-

. ..

Thel Colonial I'.lachine Company, Inc.
.. .._ ..... . . . . *

. ,l'. O. I:..s r eo . l*le. ..uit s i:: l'.i. IM11 Plini H: tin ?:9Ju l'1-

I ~1
ITT Grinnc31 Indu:: trial Piping Inc. May 20, 1977
P . o . Do:< S G 6 CERTIFIED
Kernersville, NC 27284 U MILL TE ST R E P O it T

L 0 P. l .

L J

vov, d eUs o s 9 6 7=idi. ~ ~ ~~ ~ ~ ~ ~ oast swimo
~~~

IIiP,._6_1.1.7-D_ -- . . . . __ .._..]0017
in, TuE eur nu :: 5, m ro .me r 2 C..: c..

!>,m e les
i

f ' f '
; i 1.13" Accens Plur.s r er CT-7.!I-1, 11 = 1.75" 12 78849 : r:-

1
~^ 6 :.'gra te 4003-l'~'~~~ .

I
r, i pt,- go,

! I I

.
'.

2 1.13" Acce r s Pluce po r CT-1.!!-1, 11 = 1.375'
i ' Pt . No. ****F' CT-4005-2 25 J_g~Pd o - r --

-

1. fI"~~Acce sii 1?IWis sc'r"CT'7Ji-2~, T = L 375"3
! | Pt.

'.

No. ****ST* CT.-4005-3 (en. Headl .~D26"
30 7n94o ;=

2j 1.13" Access Plugs per CT-I.191,11 = j4
Pt. No. * ' * F"* CT-4 0 0 5-4 16 ! 78849 Ar

ITE M +C MN P 5 51 Cli Ni MO CV C8 13 CO OT HCit L LE 8M N *5,

| .

' i

'' ..

1-4 .26 .7J '.013 .0.23._._21 _

!

. _ . _ _ ' -

'
.

! If | | I i -$'.N
.r -s;

, ,

| | ! | | | i ! i // i ().
./i ] r'4, S")| | | | | | f s.u-

! ! l : I | '; I s. > . r/;
: ' .

- t ., i ..rg, y. .

.s | s.. v' _#| |
;

- -

| t. .

t. .
F! i i Ii ,

s'y"y'
|| ITtw | H ARD'3 E SS ag

' REMARKS: 1. 1. 1 4 14 ETC.T E N S.LE 24 YIELD % ELONG. 4 R.A.
,

t I i
| 75000

' '
l 48500 32.0 _18_._0 l_ Mill Sour.cc - Copperreld1-4

! I

! | ! | |.

| i ! !'

!

IN5FECTIO.1 WAIVED PEP,tG. TO.'1 WILSON ON 5/23/77.
.|

-

'| | I i i
.

I i I I.

\'.'O I.orchy cortify that the infonnation Contai.1c(I horcon h. t han ta!cen from th0 original
dam!!! tor 1 report from the producing miil, which is now on file h our off :c. We also certify

f|.ul the malclial and the i! cms as lisictl above mcci the specil.':alion antl all toquiremenis
rcler. ,

*

as coveted by the specifici.iion and your pui( .m

nl*

* j . . A J '.d er ( , { ,
*e. -

' & L..* . f C. t i
II) ._ ._.s.. g _ . . . ,



-
.

- - -
.-

.

.

~, - *

~'
. f

,, ' .' , . . ~i UlilOil cal DIDE C0!!!'C;?ATICl4 / C,~7" July 15, 1977
*

|.
-

,, .,

k.8
..1..c, .

. ../ LINDE DIVISIO;! fn ,/

.,

p/;./ g
WI l.tJIP4G U.u l pl.w!, g -

,

P.O. FO X '/10. A9 -: s.11UL A. 0o:0 .ug(34 -

CUSTO.'OR: Industrial 1,'cidin : Supply YOUR ORDER .';0. : 1.1-476
2501 Ch:.ri..':,':c LI!WE 5.0 ??0.: 011476 U

.

,

Ashboro, !;.C. 27203 QUANTITY: 420 lbs.
(For: ITI Grinn111)

P.ATERI,'d,: Linde 65 !! cat : o. OZ118 - 1/8" Liancter 7.:M" Straight Lengths-

This is to certify that Linde 65, C! css E703-2, cs supplied under the ebove er'er ru er,
shipped from one heat nurber, has been tested using the tett nr.etb]y snecified ir Fi , *,
1f A;|S /s5.1S-69, and AS?T SFA5.15 s,recifica:icn . The wire '.it all the nochanical n .
irpact property rrr:irencats of these r,necificnicar, using t'." -ns-:: usten arc ::: J i n -
pr cess with Ar cn shiciding pas. Durin,: the ntnuf;cturin'; pr cesses, tests, nnd .n:,cctic .-
the natcrials furnished under this ccr. tract have r.ct cone in circet centact wit.. ercur.-
r ;;ny of its co pounds nor with any narcury-containing device egloying a singic tcunare

^f contairnent.
iIECHANICAL T RTERTIES OF 5 EI.0fS1 FER TABLE 3 - A S '.'"L'mD * STRESS R':LT .VED r.Ecf:- ;

lic1d Tes t .unner G0524-1 G0526-1
A11-1: eld i'atal Tensile
Yield Stren:.;th, psi 69,400 70,900 60,0 M ..i ..

Ultimate Strength, psi 79,700 83,900 72,C:2 tir.
Elongation in 2", *; 32.5 30.0 22 :..i n .

*

Reduction of Arca, *. 79.0 74.1 ------

.

Cl!ARPY V-NOTCil 1:!?ACT LATERAL EXPANSION DUCTILE FRACTU''i AREAJ*

STRE'!GTH 0 -20 F (ft./lbs.) (INCL!ES) (PERCENT 1 -s

ts-1.t id cd * S. R. As-Welded * S.R. As-Welded * 3. R. '"

,26:5 130.0 .076 .085 60 50 U
.01:5 95.0 .074 .067 50 50 '<s
.20;5 97.5 .080 .072 * 60 50 "
.00 0 66.0 . 0 73 .055 50 40 , ;.079.5 132.5 .063 .085 35 frau [.

.07c3 (Ave. 3) 107.5 (Ave. 3) ,' W

(2.'.N. s
.

. Required 20 ft./lbs. N
, J,s .,.

.

\ ',] ' I.2
-

RADIOGRAP!!IC TESTS: X-ray (s) ect the requirc:.cnts of Fig.1 0

. a,l'Pl.!CATipt. 0".a lTIONS : 230 Arps, 15 Volts, S/6 Inches Per 1:Inutc k.Q (',d _. 7m t '' -

:lli.!!ICA!. N.MJ. S is :
l'.n P S Si Al Ti Zr 1:1 Cr l'o V Ci~

C4 1.11 <.01 .017 .55 .11 .06 .03 .03 .01 <.01 <.01 Ji - A c t u c '.
.06 40 .025 .035 .40 .05 .05 .02 Ee:;uire d--- ---- --- --- --- -

ax3 1A0 c:ax. cax. n,0 .15 ~la .12
,-

<c Icss th'.n, .

e eLid:ent Stress Relieved at'1125 F, plus or c.inus 25 r, for 8 ho'arn. c,vlit.g rate 103 F/hr.
t D 500''F, then air cooled,

i'.t r. to b e fo r.' ne thi s *

' U- , day o f : ' '7- ' .
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v s . .y -, ,q . ) 7 '. .. - 518321-16

4 Order No.! *: - . . - . . . - -

I "''".-..sllATIO::AL \t.~1 if E".
'

551 l:1i;Til STi.!3 T ?;i Shipped - -.- - - - .

\1tilST0;I SALEt., ii . C. g #-
., ,g

PO //14-3S63 r, n;s materici conforms to spee:rc . o-'
.

,. , ..f . SFA 5.1 &.

p- .' 3 i' Code 11 Spec.'

>

'%4
.

L . .;

|$ | Typ[cw..._.
'- **

g ,, ,

Test flo7616../
,

Tr:de Name - "1 '
t- '

-

' , '.

cr 1rodemerk: Ato..: Arc 7018 "
,

~

X-Rcy Satisfactory..

D.2rneter S.ae: 3/32" Control t;o. KKKc75
17,500 lb. . Molsture :21830 F. 0.11%.

t:t Narnber: 6713t!!AC Concentricity C

HaiNumber: 402A2291 Type steel A-2S5

[. . . ** E' ' *Ccrbon 05
*

,

&ngenese 1*09 Tensiles &
*

Chromium 06 Irnpact s 1 6' 21 95
Nickel 01

,

.

Silicon .59 Test As Stress.

C;Iumbium + Results: Welded Relicved .,

8 hrs. G 225''F. -l'57F)
1Tantorum

Yield 72,400 71,100h lybdenum *02
.

.~ Tensile E,300 82,800
.--

- Tungslen Elongation 24.0% 27.0%
.

r
C*FP".' Red, of Arec 75.8 % 76.0%

*-

Titanium
. Phosphorus 012 Charpy V-flotch Impacts . Tested @-20 F.-

''.$ulphur .014
'

Venodium 03 Irnpacts 70-70-82-51-96 87-89-92-94-125-

Lat.Exp. 55-56-63-72-74 73-75-75-S3-74
*

.

. ,

.% Shear 20-20-30-3 -60 30-30-30-30-60-
-

-
.

.'

Fillets: OK Vertical Ove rhead '-
..

,

- ,

ASitE Q'J'sLITY SYSTEM CERTIFICATE (l'.ATERI ALS)6

!! UMBER i;-1224 EXP!RES O!! SEPTEl'EER S,1973.
'

,

St:te of Penna, 1
SS The endersigned certices ther e 5 re:ert n

C:unty of York I no s gnif:cr.: :. c c :-: . c5corrut and that i
,

'

been code in eny of the elemer's cest ice:
Subset: bed and sworn to bcfore me in the qualiCcotton opproscl.
this 29th doycf AP r l 1., 19 77

chi.'.'.! TRON Cor.rO?. Ait C.*:
u ur r.c m.. i c i . c>. . ...w.

.
,

.
.

5 E AL _ . -- --

-

Neierr r., bi;< -q

My cow.: osie,i.e$p;ai: 0-21-78 LY -..'f '
-

' ''
..

R t!, loyer
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'-
-

, f I Cuitomer Order No. .. 43_65_ . . . .
ft . .

p.p r2. red Cy.. 5.%d.c' i 120315-

; (j)W / r]o

~ -. Order No.,

In:c: .- D r T 0. AL W :.DI..5 '

Ship a d

'
"

.__ 551 r:Icti STLET~

tIllrJT01: SAL _;i, ti,C. 27105
. - - - - -This rnoterior confortes to Sp c;f n ::n

ASitE SFAS.I,g ; .- ._ .- _ .

I
E 7018

Tr:de Nome Type --- --

cr Trademark: Atorn Arc 7018 Test llo. 976.

0;2 meter S.ae: 1/8" X-Rz.y Satisfacte v
Control i;o. LLLC5i

20,000 lb. Ho l s t u re .01600 F . 0.17,*,.
.

hr Number: 02 - 1 -EZ.] OR Concentricity V4
'

'

Hist Nember: @I510b Type Steel A-285
, ,_ , . . . _ _. _-..._ . . ..

Test rio. Full Split Volte A-Carbon 05
Mongonese 1*11 -

Tens 11cs &Chrom.ium .03
Nickel 02 Irnpaet s 1 6 24 IL

Silicon .35 Test As , Stress.

Ctlumbium + | Results: Velded Rc1icved
Tantotum i 8 hrs."@ll50 Fr12;S F.C

Molybdenum *01
~

' *
y,n g ,,,, Tensile 78.150 75,750

Elongation 30.07. 30.0%Copper 02
Red. fof Area 73.2% 78.1%Titanium

Phospho.us ,g}2 ' Charpy V-t'otch irr. pact.s Tes te,d @-20 F.
Sulphur 021 ,. S

Yonodium 02 % f r.ipact s 103-116-128-143-179 101-105-107-127-1.-
/

(': 1.a t . Ex p . 79-80-33-85-72 81 -SC- E2 -N -53./' f -. ' . . . % Sh or 40-50-60-Go-50 .40-40-40-4c-. 0' '-

k("N "-~) . / Fillets: OK Vertical Overhead

t se , -
.

/[ju.. .,'t, *

' -'

ASP.E QUAllTY SYSTE:t CERTIFICATE (WsT?1/.LS)
ilUiSER tl-1224 EXPl..ES O! SEPTD'SER 8, if75.IC'2 CI Penna. I

$$ The e.-icisigned cert;nes thet ti. : rc::re i:,

| Ciunty of York I
corre c: cng thct no 6gnifcent c o e..t.: e ..c s

been r ::de in cry of ti e eli.rnents ces: .c:d
Subscribed and sworn to before me in ti,e :,uoi;6cotion opproval.
this 16th doy of Junc . 19 77-

CI:iMT:10N CO!:PCC.ATIC:i
. . . . . . n ...... . s . v. . w.

,

$ tat -

Notary Pvt.i.c
, k 0

, . ... a ac ., . . . . . . . 8-21 *r'5 er m ,d a O '; '
.

R . b*. G('y. r
. _



Ciidtir;in03 (CliPO':ATION tt ..irlC/ IL---...-.----.-->: 1.wni.. m .,wcisu.v...m.

.,

'. CERTiflCD 1%Ti:hif LS TEST REP 0itT
* -

,; , . .

~
- .

.. .. ' 4365ne1*14f.-(,-{ -| Customer Order No. -

-
-

1
,

I

Order No. i 711090-1(O(-Q InQ _,'

F

ITT Grit:! ELL I :DtGTRIAL Shirred .'..; N h. ! 2. -
.

PI P.I t:G , 1::C .

_ _ _._... . . . ft!Ch*.!/.Y 421 This r..cterial conforrns to Spec;r.cof: .
.

KEfWEP.SVILLE, 1:.C. 27209 SFA 5.1 & .

ltt Gri.nnell ES 10'.?-l'

(_- . _
_ _ . . .

I

7018*

Tr:dc Nctic Atom Arc 7018 Type

c r Trademerla Test tio. 213
! X-Ray Satisfactory

Dirms.'u 5:re: . I /0,, Cont rol fio. li.''Jt006i

16,750 It>. Rolsture r1000 F. 0.10%:L;t Number: 02 -2 -G71 I P. 1 Concentricity IW',
. Hnt Number 431A1631 . . _ . . _ . . . - . 7S.pa Stcel A-283 . . . _ . . . . . . .

_. ._

Test !!o. Full Split Volts A psCarb o'.
. 0!+

'M ngenese j,g,

Tensiles &Chromium 03
;~ N:ckel 01 . Irapacts ! 5. 22 130

$mcen .M Test As - Stress,
Columbium + . Results: Welded RetIcved <

T:ntofum | .

68,400 60,600

. ,.,

8 hrs. @ll50 120:.'F.-

YIcidMolybdenum *01
.

T:ngsten Tensile 76,400 75,100
Elongatlon 29.0% 3 0. F.,

Copper 01 Red, of Arca 78.7% 77.5%
Titonium .

Phosphor 6s 0 - Charpy V-Notch Impacts Tested @-20 F.
Sulphur =0 ' ' .'

*02
# Impacts 50-100-120-123-130 131-134 1!3-tr -;OVcnodium ,

Lat.Ex.p. 61-72-79-78-31 93-95-S9-15 6.
% Shear 15-20-30-30-30 60-60-60 'c-S0-

Fillets: Or, Vertical Overhea'd' *

i .

ASitE QUALITY SYSTE!! CERTIFICATE D'ATER.AES)
HU;tBEf; !!-1221: EXP!nES 0:1 SEPTEMBER C,1970.* *

Stata cf 1Penna. 55 The unders%re.d cr rtir.es thet th..s repe - .a
.

C29nty of York I
". .~

cor,ect end stor no sigucent chon u'

,'
~ been r.mt'e in ony of the cler.ients descr ::.

;n gg c cp,ulificut:on opproval.Subsct: bed ond sworn to be fore rne .
,

I9this 3rd day of August 77 ,

Citf t.'.E'I RO:1 CORPO.MllCf!,

. . t i s. . . . . .. ..',ei. -

y,, g s ,

tiN es,

SEAL _ hNS.SNb'Is.lN..S....}*'dh'd^h.
. .

em ,f e. .tc g,

. .A /
, ,

-

't tY ....G e b A..

''''2 ~ '-
1.'.y s ea. .;s,; .a s ip.r : s. 8-21 -7;; -
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SUN: CT 't.d l cli n:: Pi l l e r .'.ta t e rial s -
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h* IRE: Li n:Le 10!!, Heat No. 402013

FLUX: Linde 80, Lot No. 1161, Con trol No. 826-1i
;

! R & D TI.5T NOS. 251 & 201
!

l
.

I 'This is to ccrtify that the subject materials were
welded into test plates as sh ov.n i n S F.'s 5-1, using WPS

,

3-1, that the t e cs t result.s shown in Taussia Associates,
Inc. Test Report No. 1992CC and 20S2G were produced from
those test plates and that the radiograph of the plates
were acceptable.

In reference to AS'IE Section III fabrication, the I
'subject material is acceptable for use on material in

the as-welded or post weld heat-treated condition (total
time not to e::ceed 5 hours) and on impact test material
with a minimum service temperature of e30 degrees F. O
This material is not acceptable for use on base materials 5
in excess of 70,000 psi minimum tensile strength, e_

e
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Report 1;o. 1992CC - March 14, 1977.

ITT Grinnell Industrial. Piping, Inc.
P. O . B o:: 566 -

.

Highway 421_-
Kernorsville, North Carolina 27284

Attn: Mr. Walter J. Sporko

>g . ,:.
'

1Y ;
q& 5' *

+&' , \
V ,o~

.
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.

.

.

.

'

5

.S. .U .B _J. .E C__ _T.
*

.

Mcchanical Testing of a Ucided Plato Assembly-

Marked No. 254. Per Requisition No. 28418.

.
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t
.

, .. *

'M'**9'".
'

LINDE DIVir. IOU.
.

' ~f Novca e r 9, l h. .,*

.

wt t.c,.:e. v.mi r t.i.s , t.any
-

..
.

-

c.o. t.o . m,. u... r t.:.st A. cmo 4 seo s/ ,.

.

y,. c s o.e I. . a. .,*
-

. .

&; : g .:. . .,. .,: n.,
,

... . . . _. .-

ITT Cri.ncil W,.lu. . -r u-1',~. ---

O, . . . . , . . . . . . . ., s. ,..
.

.., . . . . . *

Ycr:ictrville, :..C. 27''i4 .

. .

.
. ..

~~
' *

your Crder ' 3. M-991 1.in'c 1:0?

C~.>. - E7~". '>' ". ' '' "..''. c ".>'. 7'
IE

L L, u .c ..e .2. -
- . . , - .

. .: ,. 9. . . me. i., * *o .c.. u .--. ..

q.:nntitj E..ip;cd 25,8 9') It'.c - Pack.g2 to . co u
*

. .

.

11-3-76. I'm. . c S. .:.,, . a _ Contro,.
.-

c ., m.. .r.. .: .: 4 , . . ,-.-

e.:S .4.e..s.O C..# ;c,,. .. C.., ,, .s.- s....,. a..u. .s
- - -- > - . u s .. .: ,~ -- . e .,
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ITT Grinnell Industrial Piping, Inc..
,
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'H'.ghway 421
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Mechanical To:-ting of a t.'elded Plate tscombly
.

Parked ".'es t : o. 2 9 4 a J tor Pos t L'cid !!ca t
Treatment. Requisition :00. 2847.1.
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K 3/4" thict: u?ldcd plate asscnbly was culmitt.d to our lab--

^

oratory for wcld n:tal t ension and impact tests. The platoE

a s sor;bly., iden ti fi.ec ar, tes t ::o. 294 had reportedly been

submerced arc '.4A .: .r.r I.indo 40-B, heat 402013 filler
and Lindo CO, lot 1161 f l u:< .

.

.-

TEST RESULTS:.

.

Chenical Anal' sis: -

A chemical analysis had pre tiously been donc ca the weld metal
of a similar plata using filler irca the same heat nu:ther and
flux'frcn the sane lot. The rcruits of this chemical analyris ,
from ' test ::o. 251, Taussig *,usociates report :;o.19910, were
as follows: .

*

.

Carbon .07%
.Manganesc .94 .

Phosphorus .010
*

Sulfur- .018
Silicon .45
Nicl:e1 <.05-

,

Chromium <.05
Molybdenum * .36 h ,[SCopper .12
Vanadium <.01

'
.

-
.

Peat Treatment:

The submitted plato assembly was cut to a sine :hich would
permit' fitting into a heat treating furnace and from which
all the recuired test, specimens could be obtained. These
pieces were then subjected to a stress relief anneal at 11500F.
for four (4) hours in a calibre.ted furnacc. Cooling was ,

done' at a ratic' not exceeding 300 F'. per hour.0 '

.

I pact Testina:
,

Three (3) full si:o Charpy-V-::otch impact test specimens were
*

machined from the submitted plate asser.bly af ter heat treate:nt.
These s,cocimans w:re notched in the weld natal and tested at plus
300P. The results of this testinf ar'c as folle.es :

. . - - ,

f ;
*

.
- .y .

t*%.
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mz a . , a s1E 1m[2 i i. , , . I lfage 2= . .,
.,

. . . , l
,

. ,- .- .
.. .
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, , ,_ .- -

.,
. . . . ., ,

..-
,

Sampic Sampic Sampic*
,

No. 1 No. 2 No. 3

'

Absorbc.d Encrgy,
f t -lbs 73 72 67

Mils Lateral E>:pansion 67 61 ,- 66

Percent Shcar Fracture 90 90 90.

Tension Testinc:

One round, reduced section, all wcld notal, torsion test
specimen wa:: machined from the submitted plate acsc=bly.
This specimen was subjected to a standard tension test with
the following results: -

. ..

Diameter (in.) .502
Area (sq. in.) .1979
Tensile Load (1bs.) 13,850
' Tensile Strcngth, (psi.) 70,000
Yield Point psi. (0.2% of fset) 54,070
t Elongation in 2" 31

b.{ / |h4 Redu,ction of Area 64-

-

. spectfulIr * Submitted,

!),. n .. -

(L,j,j1 A h 4 t'w'

. tis . Mark A. Hin: an - .
-

Staff Engineer -
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Report ;;o. 19926C - P. arch 14, 1977

ITT Grinnell Industrial Piping, Inc..

P. O. Bo:.: 566
Hicjhway 421.

- .Kernersville, North Carolina 27284
.
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Attn: P.r Nalter J. Sporko *
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Mechanical Testing of a Welded Plate Asse:bly.

Marked ;;o. 254. Per Rcquisition No. '28413.
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acrembl*r van nuLnitt .h to obr laborate,ry forS'A walded platt: h
' ' ' * .,moch .:. i ca l te".t in ; . 'Ibe a ,ccabl y wa:: identi ff.:d a:. 'loct Plato

'

tb'. ''254 ant! Iwi r o r t e d l- been w Irl' el with Lin !e 4 H', heat
*

.

402011 ui t h I.i :..'.- 59 ! ) ::: , lot 1164, con. #8264. The apprc:;-.

- ir:atcl*/ 3/4 inen thich .: late wa:. to be impact and tension to::ted I

in the. weld mctal.
.

.

-
.

TEST REST *LTS:

Impact Tc ting:
.

Thrce full rize Ch:rry 5.'-notch Jr.p2ct tect specimen were mschincd
-fron the nut:-itted plat: a r c o::.bl y . The specimens were all net:hed
in the wcld metal and tceted at plus 300 F with the following results:

-
. ** No. 1 No. 2 No. 3

1

Abcorbcd Energy (ft-lbs) 25 30 34 .

Lateral- E::pansion (mils) 30 31 33
Percent Shear 40 40 50.

!-

Tension Testine: *
-

.
.

'

One round, reduced'section', all wcld metal, tension test specimen
was machined from the submitted plate assembly. This specimen was !

subjected to a standard tension test with the following results: i

|
.. . -

Diameter (in.) .504 |..

Area (sq.in.) .1995 !.,

Tensile Load (1bs.) 15,625 |
-

.

Tensilo Strength,(psi.) 78,320 {l( |
-

Yicld Point (psi.) 69,270
,

\og
1.

4 Elongation (2 in.) 29 ;

t Reducticn of Arca 58 jf
yg.,

.

. .
.

.
-

\.
.

-

Respectfully submitted,,

|. . .,

\. \
-

.. , ..7, ..?n. -,*! *
,. ;

.

Mark A. !!ineman !

. . ' ' Sta f f .1:nqincer |'' '

TAUSSIG ASSOCIATES, I'*C . '
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DURC FOVER ConP('iv ,
* *-

. . .

'QUAllTY I.S$Uf.f t|CC DEPARTMilli |* s . . .: '
* * *

*SUPI'L I C R QUAL I T Y I.$ $U M'4C C C t r.f i f l C Af l oti pg. 2.)* * *
. .

g, , , ''
.

6'

% . . .. .
.

. *s.. ** .* .. . .. .
6 . . .

23 2llame of Supplier ITTCrhnnellind.Pinin1. inc. Date
~

*
.:

. . .
..

A'ddress of Supplier Plant liernarsville *NC Mill Power Order l'o. _C-17517*
*

- * .
.. . .

*

Duke item or Req. No. 12 0 r, . 00- 1. 0,
* *

.
,

-

. .

. . .
.. . ,

Spec. No. CNS-1206.00-1.0 Rev.*s .

.
..** .. **

Supplier ID Nos.
"

. Description of, Cecronent(s) er Material (s) Fabriented ['inW Aucchly
. .

.

O I. b//7 - h b .*

- . .. .
.

i.
,

.
. ,

httached Cocumntation cevers all Cer ponents/t'aterials on rtill Pc er Order.
Attached Docu entation covers partial shipe.ent of Components /ttaterials on ttill Power Order.X

* 1he follosing listed tests. inspections and reports have been completed as required by the
*specification. *

* ' . . . . - . . . .
.

, ,

. .
^, , ,,

,
, ,

/ Fhysical & Chemical Analysis Major Repair Records & Charts .
,

,

Hydro (Test Pressure * PSIG ) j Personnel Qualifications on Record*

_

**

Design P.cport Stress Report V Heat Trcatfrent*

V Radiogra;. hic Test Ultrasonic fest / Magnetic Pe.-ticle*

,.

* Penetrant fest Repair NDC # Cleanliness*

"*** Performance Curve # A5HC Osta Report_' Operating Test
,

_ # Dimensional Check Deviation Record /
.. .

. . - ''N ' . . .*

g),

.

. . .

' .

3) .

5)

Ihls ecrtifies that the listed Coeponent(s) or Material (s) conform to the requirements of the above..

ecferenced Ovne Power documents including all codes, standards. test reeutrenents and Quality Assurance
requirements invoked therein,.

,

. ..
'

DUKC PCs'ER !Co,',1pany
* '

d +.yt f, jm ,na n-son
. . .

,,,F0Vco suppiier Repres.niative Authori,cd signatu,e
.

'

M| M' Ac--
u()thw ;.4Lk J.: Smx'

eatem ,e
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. nne
.
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'*- " * "'2o ITT GP.l?:l; ELL II.DUSTRI AL PIPilC, liiC.
g KERilERSVILLE, tic 27204 5tOUSTON. TEXAS "T700L

gp

b
. -

Iy
Date 24 Sepicr.ber 1974,

cr....:, o,4.e No. f C.I.w. Sole. Order No. Ag ;E-SA106 Gr. C and"d'I'L*Section i I I , Class '
KER-27,53-P / F-5696 Thru Surmer 1974 Addenda

.

o. x,;,.. . .
3I.439" i.750" t1.W.

u, ',u,* o.o. . r.o. . WALL

CJ.T. Pert No. 85-559C-352-?!4 ASf'E yJALITY SYSTE" CEF.TIFICATE (!'.ATERI ALS)
t'O. "- t ae l rvr i n' S 10-27 7^

Location CHEMICAL ANALY5IS
H x t N s. ee

Seriet No. C MN P 5 SI CR NI MO

L 3274 .26 .93 .017 .010 .26

.

.

o,. ,, , . Yicid Point MECHANICAL PROPERTIES
OfI.er

Bend e.F[o,'; SOCCluen ICSi' " ' " ' PSe,6ff No* ? Elong. % Red. M ac royi tdCC* PSI 2la. Aree Etch Te.t T e.: Si7: tc'd

3 L 3274 Trans. 61,100 42,700 28.| 58.6 OK .505 74

Foro.Scr.f Test Lot." .

#26914Y 74 --

26914Z 74
*

26915Z 74
- A
Y .r? M. k@\C7 O >e 5'

~

T. W.
_

HyJemme Te., Each lon9 5 of oipe hydrostatically tested at 2400 psi for 5 sec. and fcund aCCertat
H ztTr:erment.

S a t...i,,d e 5.... .. bee.. - eh.. I c.,..e, s... ee... i. i.. , ...,. .. c.e... .J.o i.. ,co,4.i

24th D*r *' Scyicmt,er 1970 a ' 'h ' * *"e r - d'g

[[/"/ '.
. . ..... .s2_. r.6 .3 .........1< ....,,....../t

,. ..... . ,..,,. ..

G. I. ~iUCi|IC ." Y
i: . v n,n- n a . i t , , ..... un.:,. is s

ns reo eer+ 4>...



MILL TEST CERTIFICATE
C

- tTT titlantt.L co:PORATio] 6ORottaNoot D To TTT Grinnh L Coroorntion wet.olN3 r=noOuCTe. olvisioN .

PRINCETON. KY. KirnSrSVille OZANCHKernersville. N.C. ORoERNO.Lgsg pggg
-

3 HIP TO- 8"TU IOP- D ke Power oATcNovember 18. 1976 CUSTOME R'S -

ORDER NO
.

L

PHYSIC AL. PROPE 4 TIES NEAT
CHEMICAL ANALYSIS Coot SPEttr; CATION -se Tp.ca warrRini.

09 FITTING M ATERIALJESCRIPTION OF FITTING i.... si mtviELD .. it .
e: Point .-sva = s- C MtJ P S SI E AT wo

at49 p g g P S 0. %
1

A-106C
a e'.m c A 23 A wpc

*
u.69s y 1.7s0 m. wn1 F A7900 81100 27.8 .26 95 .016 .008 .28 CF.01- 18-1 KCCH

0
IR 90 Ell

*
-Ditto- F 42200 'L9900 27.5 .25 .86 . 00()_ .011 .23 " " KCCL

_

4
AFAR-Ditto- _ F_ M900 82400 21.0._ .25 .98 .01] .011 .22 " "

f
,

/) . ,1 &

[ /

g & y[ .,,,

@ * Standard round test spec Lmen used 'or tensil :3 propertier .s
" *(V

.
..

, i. The a% ve fit ;ing v as maiufac ;ured and seste 1 in strict comp 1 Lance with AS*S" ' ..'
~

-

a . . -
'l M % ;d-- Sect Lon TTT 1974. dditi 3n . cia:nt.Lthr >mUbe.J 22h_Sur mer A ,Idend_c .

"
v,

>- -

%*. .c./
, _

w< coetry that t** Tutia ts 9-seed i e.a cosepey o tab t*e re=
en e m.no n = * @A ' D . ;m n^^

w n; sea em ''

P IE 7 ff. S**d l'f thf3 N g8g{ gg g g
~ "

.. e,4 2P e -a . *a i< . ,i. e4 , , ve..es cue .e scene..
ree, .r,.. , a. 'FI;:: . .. P' E8J'n. acca. ' d t y tA Asneel.ar F. 3 -lety of &#er ' amt el E *E'a=,, , , .dW - BrfRCIl | '#'

dCdaggM';,, "', ,,,,",,,3,,,, , , ' ' ~ "
'' ^^ ^^ ' " * ' ' = " " ' ' ' ' " ' ' * ' ' * " * *P gg , . t,,, g. g y

$
HE AT TRE ATMFNT LEGEND A I P4.JR M ALIFED D 2* PeOR9A ALIZED Af4D T E M P E ft E D C 7 P40RM AL t7 E D. fJtJ E NC H E D. F. T i nt P E f? E L' D: Sf 8tf %S RFLIES E D ,

E a- HE AT TRC AT ED t'ER SF TCit tCn T'")re ON OR DER I * HOT FOR*'E D DET*EEN 1950 N D 1800"r AND C001.E0 IN STILL AIR

SUBSCRIDED AND SWORN TO DI. FORE ME I HCHEDY CERTIFY THIS TO DE A TRL E AND COHRECT REPORT ACCopj0tadG
TO RECOROS IN THE POSSESSION OF THIS CO,RPOR AllON.

THIS OAY OF 89

NMsy .

i
_ _



; 7,p ~ . . . _ _ _ _
.

**'.. ..

M.D. . ?E >.. .' . iUNION cal!DIDE COR'PORATIOil CT July 15,1977 *

' "

.::: ::g... j ;j. . . Linoe civision .

gg-..

,

WELDINC. M ATL Hf ALS
'' , , , , .

P.o. BOX 73 0. A'.,4 G s.BUL A. OHIO 44004 *
*

CUSTOMER: Industrlal ifelding Supply YOUR ORDER NO.: 11-476
2501 Charpt;nc LINDr 5.0, NO.: 011476 U

-

Ashboro, N.C. 27203 QUANTITY: 420 lbs.,

(For: IIT Grinn:11)

)RTERIAL: Lindo 6.5 !! cat No. 065118 - 1/8" Ciancter 7. 26" Straight Lengths-

,

This is to certify that Linde 65, ' Class E705-2, as st:pplied under the above order number,
chipped from one heat number, has been tested usihg the test assembly specified in Fig. 5
cf NiS AS.18-69, and AS."E SFAS.1S specifications. The wire net all the nechanical and
inpact property requirer. cats of these specifications using the gas-tungsten arc weldin ;
pr: cess with Argon shielding gas. During the nnnufacturing processes, tests, and inspectic
the naterials furnished under this contract have not cone in dircet contact wita cercury
Cr any of its conpounds nor with any mercury-containing device encloying a singic boundarycf containcent. -

!!BCilAMICAL fRTERTIES OF 'fEI.D(Si PER TABI.E 3 - AS-UELDED * STRESS RELIEVED E0'JIPE3
lic1d Test ;.unner G0524-1 C0526-1
A11-1cid Matal Tensile
Yield Strength, psi 69,400 70,900 60,000 ni

.Ultinate Strength, psi 79,700 83,900 72,000 rigElongation in 2", '; 32.5 30.0 22 nifReduction of Arca, *e 79.0 74.1 ------

'

RPY V-NOTCil I 9ACT LATERAL EXPANSION DUCTILE FRACTUE AREA
STRENGTH 0 -20"F (ft./lbs.) (INCL!ES) (PERCE"Tl

As-Walded * S. R. As-Welded * S.R. As-Welded * 3.R.
_

126.5 130.0 .076 .085 60 50101.5 95.0 .074 .067 50 50' 120.5 '97.5 .080 .072 - 60 50
-

100.0 66.0 073 .055 50 40.

F--tB[t,o79.5 132.5 .063 .085 35
107.3 (Ave. 3) 107.5 (Ave. 3)

.
.

*

. Required 20 ft./lbs. %v kfy g.p.

RADIOGRAPl!IC TESTS: X-ray (s) met the requirer.cnts of Fig.1 (g u.
APPL.ICATIO . Gr.:'!TIONS: 230 Amps, 15 Volts, 5/6 Inches Per Minute
OL-it!I CA!, A'..u.) S iS : g *-('f, j'/

rx. . re#
~C lin P S Si Al Ti Zr Ni Cr Po V Cu

04 1.11 < . 01 .017 .55 .11 .06 .03 .03 .01 <.01 < 01 . 01< - Actualo06 .90 .025 .035 .40 .05 . 05 ' .02 - Require--- ---- --- --- ---

max. 1.49 riax. cax. N 71T W .12 '

.< = Icss than

O Mcid:ent Stresr. Relieved at 1125*F, plus or minus 25 F, for 8 hours. Cooling rate 100 F/hr.
O

to 500'F, then air cooled.

Suorn to 'before ne this
' '

'

[A*i day of ' ' ***'7
.

-
- '

.

'< j -

i
_ _ . 'a - ._.e- .: .:- . . .r1L :'. -

''

..~ t ' i .' . -
_

-f ,- .' U U C'IDh"l"
I, . . . L r . .u,.. i

- r.- - -
.. - .

1:Q:y !u:. . A.': ' h i.t ... :. t b.t i!aterials Standards Specialist
.

- - * ::.5.



L
CHEMETRON CORPORAT!ON CERTif K ATE OF Aan15'.7P.

j' wt psNG PIMuCTS Eevett!40 CERTIFIED MATERIALS, TEST REPORT
.; .

A
fl 4365 Rel.14-424

h f| Customer Order No.

ylM [11093-2. .

.
* Order No,

',r-
.

:

_. National Welders Supply shipped
P.O. Box N-93

. 3011 N. Liberty Street 3;, ,,,,,,;,; ,,,,,,,, ,, s p,,;nco ,;,,
'

.Winston Salem, N.C. 27105 ITT Spec. ES 1073-J
SFA 5.1 Sec.III

,

E 7018
.Y Type*

Trade Nome
or Trademark: Atom Arc 7018 e

Test No. 650,

Di2 meter size: 3/32" X-Rays Satisfactory
*

Control No. FDD107419,650 lbs.
ht Number: 02-1-J728P Moisture 01800 F. 0.29%

Hert Number: 411B6841 Concentricity 4%
Type Steel A-285% .

Corbon .04
enganese 1.06 . Tes't No. Full Split Volts Amps

Chromium .03 Tensiles 6
. Nicke! .02 Impacts 1 6 22 110
Silicon .48

C;tumbium + Test As Stress
Tentalum - Results: Welded Relieved

htybdenum .01 | ITTG - IPI 8 hrs. 91150 F.
yt,ngs,,n ; QUALITY CONTHOL i Yield 73,100 65,400

Copper *02 # APPROVED',- Tensile 80,000 75,900
Elongation 28.0% 30.0% .

T. r MSp Red. of Area 76.0% 77.9%non.mm

DATE ,C;,gp,*,.,",DE "Phosphorus .012
Sulphur .016

S H EET _ _I_ _ OF_ _I_ _Charpy V-Notch Impacts Tested 0 ,200F.
Yanoo.um .03

Ac,g ,ca ce47 Impacts ~4 2 - 5 8 - 6 3 - 7 2.- 8 2 68-72-80-92-95q Lat.Exp. 38-48-52-59-68 58-61-67 *18-83
. % Shear 20-20-20-20-30 20-30-30-30-30' -

' Fillets: OK Vertical Overhead'
'

ASME QUAL 1iY SYSTEM CERTIFICATE (MATERIJ
5 tate of Penna.- 1 NUMBER N-122 TheSndr9gnedclrt;Nst5rr"t8tSep*c?P S 0 P M

'

ii35
- Ctunty of York 1 correct and that ro signi6 cont, change hes-

been mode in ony of the elements described j,

Subscribed and sworn to before me in the qualiGcolion opproval. )
'this 21st day of November 19 77

CHEMETRON CORPORATION
.' wt LD'hc racouc 3 5 D'''S'oN

-

N.ieer P btic
'r 1 /*

My commission empires: 8/21/78 B Y .__., - 7_
'

. n. c c u. ..



CllEf.4.ETP,0!! COM'01:!6110:1
CERTIFICST5"OE'dfUd.E51e)

l'

.,ert tuneC Pf-@@9*.t S t"*".'uH

CliRT) FI EI) MN 'M-M-9-'LEQT REPORT ''_

,

,

,*
.

6 *,

*

27 Customer Order No. 4 36 5 Re1.14 - 4-

'

p *1 Order No. k.

National Welders Supply
P.O. Box N-93 shipped
3013 N. Liberty Street
Winston Salem, N.C. 27105 This materiot conforms to specir ectiori

-

ITT Spec.ES 1073 '
t S FA 5 . ] _.S c c. I.Il __.,

. .

.

Trade Nome E 7018Atom Arc 7018 - Type
er Trademark:

,*
Test No. 4SSDiometer size: 1/8"

15,000 lbs. X-Rays Satisfactory
Control OU4'404 5tot Number: 02-3-S719R Moisture 01800 F. 0.24%

H2ot Number 402B1441 Concentricity 4%
*

Type Stee.1 A-285.,

t n .03 -

/Aongenese ' .89 Test ~ No. Full Split Volts Amr,,
,

Chromium .03 Tensiles 4Nickel .02 Impacts 1 5 25 14Silicon .36
Columbium + Test As Stress

*

.

Tent 67um Resuits: Welded Relicved
M ybdenym .01 8 hrs. 011500 F

-

Tungsten Yield 64,508 62,048
TensileCopper _,.02 77,000 74,698'

Titanium - ~~~ ~

Elongatio.n 31.0% 29.0%
Red of Area 79.9% 78.4%Phospharus, . 011. . ITTG - IPI

sulphur . 0 2 0 Q'J AUT) Corsi RO'.- | Charpy V-Notch Impacts Tested 0-2.00F.
-

!

| X;.PF'RCVED.7*.T. c. w!Lsch| Impacts 67-83-84-104-106/84-84-97-111-1
"' . *

'

!
DATE_gh.r,_ , g'.,i 1.a t . Exp . 53-67-70-77-79 70-72-77-90-S3-.

.

_

~

% Shear 30-20-30-40-50 30-20-20-40-70_.

. SHEET-"/ 07 / ! #

L ~~1 Fillets: .OK Vertical Overhead -

Ac. /$:ft :/ f 64i

ASME QUAI.ITY SYSTEM CERTIFICATE DIATERI A
-State o'- Fenna. ) NUMBER N-1224 EXPTRFC ON SEPTFM",ER S, 1955
' Crunty of York ) The uridersignred certiSes !!mt this repn'rt is
.

correct and that no signiScent change hcs

J Subscribed and sworn to before me been ruode in or.y of the etenents c!cwitt d
in the gen!iCce? ion opprovo!. 8

*this 21s t day of November 1977
'

*

,

. -

ClirMnnot! conPont.Ticts
w. i n,..:. .w ru.. i ., ..u ,iu -

5 AI _ @.4 sDhD ;? e i
s . . . . . , . . . . . . , ,a..-

. . wv fMy cornmiiito,. empires: 8/21/7g v BY \-

' ' V. : e t. f . .'. ... h -
.

--
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-- .. . . ..... ... - ,.. . .---
. . . - - - ,,

. . . . . .. . . . . . . . . .

3* r' ~ ~hr .'s
,

..:. * *: . . * . 3 5 ( *

J. *.- . A S.J. Eil'd'iOld h/Og
huh stri.:t l'ipin;inc. MV -

I'
.

SUUJECT: Uciding Filler Materia ., .

,

WIRE: RACO 128, Heat No. '517715 .

FLUX: Lindo 80; Lot 0575, Con. No. C8200
.

.

. .
.

'

This is to certify that the subject materials were.

!~ welded into test plates as shown in SFA 5.-1, that the
* tent results shown in Taussig Associates, Inc. Report
j 21517 vcre produced from those test plates and that the

radiographs of the test plates were acceptab3c.

The subject matcrial is acceptable for use on AS:.;E
'

Section III, C1. I material in the as-wc3ded condition
or post-vecid heat treated condition (total time not to
exceed 20 hours). This material may not be used on
impact-tested fabri cation.

. .
"

This also certifics that the sub.iect material is
in compliance with all applicab2e addenda of ASMI' Eccticn
III, C1. 1 through the Winter of 1975 liddendum..

.

-
.

.
.

'
.

*
. .

.

.
.

.

.

~
.

.

_

{}}bhk.

QAK1
1CI4

ggi.$. T. 2. 6 *7
*

-.

-
.

%. .
. C.(~~ ~

_

John F. 1:] der
Anteria]s Enginer r

.

.

.

@ . #
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.- t-.. - ... - .. f..... -
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Report No. 21547 - August 3, 1977 O.

ITT Grinr.cIl Industrial Piping, Inc. , gt)
,

P. O. Box SC6 - 1hty 4 21 | (/'

Kerncrsville, North Carolina 27284

Attenta.on: I!r. J. F. Edler

.

*
.

. .
.

*
.

.

.
.

.

.

. ..

*
.

. .
.

- -
.

.

.

'
' SUBJECT
.

Weld !!ctal Testing of Two Plates Marked Numbc'r 320..

.

.

.

1gM
t.

&. 0:"6t

6:,1
v-

.

I

g[.9h.:N *

.

.

.

. . .
*

. .
.

' I

l'T:ODtlCT lESTI::G i! FAILIMIE IINEST13ATIO:4 M Airill Al. Ev.'st11!.1:011 * OUAtlYY ASST):it::Ct"**
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HACi'GnOUliD:-

Two wolded plate annemblien werc submitted to our laboratoryimpact testing and tennion testing of
.

.

analysin,for chemica)
-

The asserr.blics vere identified as TestRACO 12$:, heat numhcr 517735; 1,inde 80 flur.: lotthe ucld metal.*

One of 1.he plates was to be tented in the as-weldedPlate #320:

condition and the second was to be stresn relieved before
0575..

testing. .

g
TEST DES LTS: h'

Chenical Analvsis:
The veld'mota? of one of the sub..,itted p)ates was drilled in .

. -

from the base
a manner which prevented rcmoval of materiniThese drillings were then cleaned and subjected to a

*

quantitative chemical analysis with the following results:metal.

#320
,

.04Carbon 1.'30Manganese .014*- ,

Phosphorus .023
Sulfur ,

.51
Silicon <.05

<.05 g1 g$1
.Nickel "

Chrordium
. Molybdo.num $ bYt

.52.
-

' .11Copper <.01 gg'!,
'

* '

.
* Vanadium -

" %b-
,

,

,

Heat Treatment: .
*

-

The plate which was not drilled for chemical analysis wasTlic pieces were
cut to fit into a heat treating furnacc. Cooling was done-

heated to 1100 F and held for 16 hours.
. 0

at 200 F/hr to belo.: 8000F.0

Tension Testing:*

tensions test specim.on was machined
round, all wcld metal,as-we]ded and after heat treatt.:ent.Onc,

from each plate anser.63y:
Each specir..:n was . subjected to a standard tension test with
results as f ollo'<.'s : d

As-Welded lient Treate
'

Tensile Strength, pai. 79,700 78,760.

67,570 03,750
Yic3 d l'oint , psi. 28 28
% Elongation, in 2"

. .
,

f

I ',*

.: ,

$ {

.



' f; , * W., . ,

**
a e. .

' *
Inc. Page 2

. J4T Grinnell. Indur, trial l'iping,,!.- ,.
,

,
-

.

.

+.

Impact Testi_njg: ..-

A totcl of c3cven, fu]I size (10 mm x 10 mm), Charpy V-notch
impact tent -speciranns were machined frota the two submitted
plate assemblics. Three of the specimenc were from the
as-wolded plate and eight were from the heat treated plat j.

[3.All were notched in the weld notal. - -

... . ,
,

,
- -

3.

gv/As-Welded: .-
,

Test Absorbed Energy Mils of Latera Percent.

Temperature.0F ft-lbr Expansion Shear

+30 32 31. 20
+30 13 17 10

..

+30 32 32 20

Heat Treated:
'

+30 42 38' 30
'

+30 46 '42 30
40 37 30+30 -

,

-20 19. 16 10.

30 28 10- -20 -

-20 30 28 10'

** '

-20 25 22 10*
.

-20 28 26 10* -
-

. .
.

.* .

,

Respectfully, submitted,

f
. ,

. kI$ .('c 2. /J k u %
.

Mark A. Hineman -

Staff Eng.ineer
T A U S S J C isS S O C I Is T E S , INC.

MATI: In

kii b.

th UK
ISt.'i

'

7.]vu_2 s m,___ ----
.

e
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' '. Out.t rovrk conrr ar Ij.
.

* wt.t liv tzt:r. :ct *t parit'CHT.- '. .

10PfL it h (UAL ITY ,*MunA att CinflIIC ATICri p;i7 2,1. . . . . *

'a . -( \, ,,, *
* * '

'i . .- ...~m . .
* e .

..

I"
Itane of Serplier I ' f:rinn 11 In1, l'i n i n ' , Inc. ate ,

.. .. .
.. .

/ddress of Supplier riant IN rnr r r vi l i c ,' ''C Mill T'cr e r Order Flo. _C _17 ',17~

.

* .
.. . ,

Duke item or P.eq. No. 170rs nn 1.0, .*
,

. ~
*

$pec. No. CNS-170f>,00-1.0 Rev. 3
. .

. *' *
. .

. .
.

b /-3bI *

Supplicr 10 Nos,.

. l'escription of, Cerponent(s) or Material (s) Fabrien ted Pipin: Ascenbly-

(.--.&fY) -- h D
.-

*

|
*

,.. . .* .
.

t' - .. .*

.

ht tached tocu .cntaticn covers all Cor penents/t.aterials on tiill Po-cr Order.
L Attached D cu.entation co'ers partial ship.ent of Co.ponents/ttaterials en rtill Power Order.* - v

The follo,,ing listed tests, inspections and reports have been completed as required by the*

*specification: *.

,,' . - - . - - . - - . . .
.*

. , . ,. , ,
, . . , ., ,

/Thysical & Cherr.ical Analysis / t(ajor Repair Records & Charts .,
,

Hydro (Test Pressure - PSIG ) / Personnel qualifications on Recoro.,
*

,_ _ _

Design F.eport Stress Report at Treatrre ,t
d *

M :'iographic Test Ultrasonic Test W agnetic Far:icle*

Penetrant Test Repair NDE
* g leanliness'~

Perforr.ance Curve M 5ME Data Report* * ' ' ' * *Operating Test
g0iciensienal Check _ Deviation Record I

.

. .

. . - *'N
g} ,

% .,_
**

,

. .
,

. .
-

'

** *

2),-
3)

| this certifies that the listed Component (s) er t1aterial(s) conform to the requiretrents of the stove.-
referenced Duke Pcwer docu ents including all codes, standards, test requirce ents and quality AssurancG
tequircenents invoked therein.,._

. ..
t ' '

DUKE POWER COMMNY T -
.

"" ' "*
QA RECORDS A.PPRdVED

~

5"PP'I'' **P''''*'*'''' #"'"*'I " ' 5''"''"''.

f(/h|g .' .

,,,

, g,C p3g, g/, 7dA FfEPRESENTATIVk
*

g;gge g 7. .. ,

; ', .
'
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plGRit4tiLLLlilDUSTRIALPIPING,Itic. Page of
'

MAGNETIC PARTICLE EXAtilftATI0ft REPORT

buk( hd RcM ster No.: [[- O [- 3 (.ECustomers

Contract /P.O. NO.: 7 / ,1. 9 Piece Mark: A 7" I41 - [o b

ISyntem: /t1 M . f T/1
Examination Method: DC Prods AC Yoke [ Other

Equipment Type M A 6NA [f. U / Model No.: Yh
Pr:cedure: M 78-/ - / Acceptance: M T'/ / O

.

AREA EXAMINED INDICATE.
ROOT,IllTERMEDIATE, FINAL.

ITEM IDENTIFICATION WELD OR MATERIAL AS

WELD / SERIAL /HT. NO. SIZE AND THICKNESS APPLICABLE RESULTS

Zo av.cn n 3 %% I. 7Toh.w ft M/+ L (l h

Il it il [[bIE It t ?
__

s o N Oor MrF d e e 'oF1 corr dm n

.

2$
'~ ~

// /! / / /

If!17!7CXAMINATION PERFORMED BY: fgd DATE:

#/ /

/ NDT JLevel , 5,
[NTERPRETATION PERFORMED BY: t & uM DATE: YN2 ,

% y 'j NDT kvel:..
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LTT GRllifiLLL IfiDUSTRIAL PIPIllG, IliC. *>

Page ___ or

t IQUID PEllETRAflT EXA!!!?iATIO:1 REPORT,

Customer: 'hu t(e 00> d Register No.: (# T - O / -3 6 X

_
Contract /P.O. No.: ') | 1 9 Piece Marks ( 7 - 5 m - G .D

System: M A e A1 AT m

Examination Method: SOLVE!IT REMOVEABLE VISADI.E DYE

Penetrant Batch No. v.Fo?O Manufacture: 8 Po F CNe(/(
Developer Batch No. 074oDT Procedure: 9 7 r0 - f - o
Cleaner Batch No. 7 r - etD__ Acceptance: pr/7 /- O

AREA EX7J41!1ED ROOT,

ITEM IDENTIFICATION INTER"ZDIATE FINAL
WILD /SERI7d.,/1!T. NO. SIZE AND THICKNESS WELD OR l'ATERIAL INTERPPITATION

R a \1 ft 3I 4 sY A l 7FD " (Air L 0 ACC

.

.

.

.

.

Jpyh p . e n mp DATE: _ 3 - 2 ['ME,XAMINATION PERFORMED BY:

NDT Level: 1T
,

IN ' PRETATION PERPORMED BY: /[[M Tmb DATE: 3- 2/- 7
NDT Level: II
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.- m g'.gv 4
- - -

t o1- n S- ,L' 2 y---,.m. r
' ' I

.%, bt . , , ' ,'. /
% %N( ,s

l ,'nsj y
' -

.. o
|

- .n 9 <..: v. .i ,n r- . s.

w L, 's g s a n: - 2:. -;r
- -

.

$. -
, s. s.s

,7 c' >;.
., . 7 . g .. -r - .: ..e . % c y-

CO 'N < 's I C, pI ' ^
.

' ';- / -- l ' '"
_,a ., _'. L .,.r..o -

i ;

--.2 _ ,j
$. '

. i'.
s

.

v_ . s. . -
'

i b % '- 4 . ' , , q 3 i 1 4
.s ,s, [,! [:,'.I

r 47y j! -iw 5 . 'y' a.::- N % '[j, :t 4 .:-< 22 ? s. -s , .s

5,15, R
.

;. p- V., y 'n :{ F.,, 'N '' 'T 1
'

'
. . , -

"

g . 'p .
=-- |M O

,

2 .\ ,
'

, _ ,

p : /,,g, ,sas -
e - ;.

|%
s U'. I

.,o.
.N. x'

g
O k WC

.
'' s 's i .~ g p as . ' . ' - .c f,.%g qS .D N p.', LL <c, .T C~ 3 'k-SZ

- ' .3-
% ''' S'u. , ,_,

n ... .

;E
" ''

g'f ) 'rr "'7. 6. Ci

E C 'M-
-

N LLCD e' .O O H
f $. 4 M

-
-

C t' E T-t .yr .

''% IOZC * '> .f *:-?
'

< ;' H CEE
I W31 EEp

, ,
b,'

*
,.

roy Q LO t.u .! L t.' ">.r'. "-:; ,s

E -k ud rj (' %
~

* 2 [ 5'.r'.I 5. L'.<us
'

.a
n

.s. ,, _

f. .: _;.: c
s =w i _.

,e

f3

O

$ u3M)
O

,

2
..Ir cy

.'
t . .

E i ( -p
*^

t.L 1 fg$,', f -

'2 5
'' is

4 I
.

!F Oc " ' - 0-

'k M 0 --
r

0 #W Jgg N A' IW :' . -eHa % g . (~ , y
- * c.I

N 2 ,%; \Y- ', '

; ED
d '\ ,

'' " ' *O '

l'*~' * < .E f
Q ..' O ., A 6='

-

J + y g=
W o.' Ci 4! e5U 20 h s o'

N \ N-< ww .p ; =5w. s ,,.-

- % %. A % ,s,Z pg
.\

- i s .9 :-
Z w :

o > N 5.9
LL C "3

i =-g
' b# t ''

$.
N'' '

N,.;'t .

., n. . . s. e : u.,, .n. m q.
' > *

.., ..
- *e C-' -

t% % I- \- .
g; .m r.. - s ,s . , , ..gw ph.

. _. = , ;z- -w , s
,

%q 5: t: 'd s s
-

. 's- Ac 4. t '.e - ,. t ..o - z i ..o .tI # I_ s.s .. .

;
O +.O~~''

g
b 2f. jl J

. $ :. , % h'' % z R~ % o
WE V h ) N Os

A
Q<* s ,,q.

\'o- wN( >p s. v- -
se, o s ,,

s ,,, ,

9,s - - - ut, s. ,. s,. s . .

% r( 1,,f
, *g g' 'y ,%8

* C*

% * > 44 { Z
Q 3 .,1 ,L N \, V" Q' 5; 'd '

J .a o
%

,

b c' - r a< 'M''- Z Ng

$ 5. $'t*w$ 6'
* h 1

'
--s .

$$P- e, E' q. C. d 4 's '1- 5 t
% WZ | . k 1| I {

| ) I IS i,\ Q-F- O t/ \ ' w o

'd
N N ;

c s g- v n. .*.kN qq y k ,-N- <*LCD .5 5 !N i

Js.' /
I T - E S, s

'n ~e= e a. w

e._9. . c_
n..

%q 2 --

s r -

_2 .

=
} Is. is. |s .~ . . , ,,

- - % .e _., y y o
. -e . s- m

I u .s -- , -.

S N''''

' . , f \
4 - T -

,

% 0n.

>..
'% C1' /% j j



-

t . .

., I.
, ..

. . i. . . . , . . ..i . .. ..
,. ,.

. . . . . .

,. i i .
. .... , . .

, .

: .i.

, t- t

., .

., i .
. . . .- -.

f t t
; .. .

. .t .i a.. ..
1

i
t '

6 I
'-

I :
| , .

-.t . .
>

{ . t t
*... _ - -_...... .... .. . . . . . . . . . . . . . - . . .

.

. . . - . _ . . . _ . .- --

i t
' i i.i ,

!. !. .

i | : I.
. .

i
-.

. _ - . . . . . . . .. . . . . . . i.
,

l' j | : : | l'
1 {

i !
'

'

: : '- ', .
s

.. - ! . . . .. . - . . . .

. . . t
. # # |. . . . . .

, - . . . . ....-_.,......q ,

| ., , .
.

! '
, : |

. .

|
* '-

; i.
. .

| |
i. .

.....1..._ .. . . . :. . . . ...
- . . . >

. - . . . . . . . .

|
i |; ;

,, . , .
? * *

I I i ' . ', !'
.-----__..-.......--..-.-|-.- 8 ' ---.! ----. ..

...........- -

,--.- . . - - .

: - ',,n. 1 m.m
,r : : . i' .

j ;, - ,.- ;,- |
-

,,, t i
c:., . . . . ,

,

.. c. . . . . .
. : . . < :n - . - .. ~~ ' ', ..

,Y:' <fii U j
'

' T O/- 361 | j

r ' .::, --- . . . o.g . . . . ..

. N. i. ... ; ;

>... ,..

....C*,07..$b. . .
. . . -

j

/ ,i -
,

.. . . . . . _ . . . . . . .. . .

i [-|>' ! C P O7-8 7: j'.-

Q- j- |
.: ;-i o

'

~.r,,__._.r . r-
. C T' O'7 - 99 i | |

.

.

%, a, r. .3 a3
,

3 ,. ,I
.

% . , cco )s , ..... .._'.._. t

:, . .

... .

*, ?;
. ,

WP , L,'. ~ f. .-. |i
i; ':.
| |

.

1 i b.S o..a is'
. . - . . . . .'. . . _ . . -_.7 .. .

C w. -i-3 9
..

IWPt-

i '
.

> w or, -

,y .T. .... .C, o, .2
- .

|-
.

oI- M . .

' '
I : ., .s , ,s. . .. .

i ,% n ,.. . . . . . . - .-- - .... . .

. , , /. : pm27-t g:e | |.
-

-
.

,

i ! .Wp_./ -a...p i_._ I
" ~

!
'

-_ . _ .
i

-

.lg1 .

- u .. .

; =4 .

!, .SBM-l% \ l

!
-

- ,. .u . . . . . |
; i

.. , ..
' ' O.' M ! . ''

, - |
f |. I i ' * *

' ,

! i i
..

- . . . i1 *s..\ ,. . * ,

i .| l.'i|
* *

...- __ - . _ . . . . - . . . - . . _ -_- _ _ _ .
, 8 *

nd, |i;.p:: .. '' 8 | ,8 k"l. ' f.e .*

'-
*. . .:: i s -.

-

5 . % ;
5

8
-

6 0 -) | ' *coqt - *' ? 1,* . re

!
,

4 t ! g , ,
'

! A ,1 i te m re q .- ~ 7 ';,

| l j*. . . i

i g.i. *
. i . . .*3 'e e | F

, .
, ,

*

e ! e a.t. .
. .| |

*

g | ].*
4t .. s...

, ,.... . - . - .. . -.... - ..i .. .. -- - - -

f.
.

|
I i

' '
|

*

t .- 1
. .

'

* | *
.

. |
,

,

. .
... 1 .-

= w - .--
*

f
i I 6 e

g * i. I f
~ --

..
;.'

..
I ! !

Y
'

!
-

| | .'
. I e.

.

.| t |' | 1
.

* * 7 I!

'.
, ..s.I, . .

-; /
*' 1- *

.d 4
..et '

, . .

... .g . . . . * * './ - .e-w.. . ' . .. g.s .. t
l g.'. I '.-/ -

r
**

f .. -

| | |
,,

| i e
' ' '

I !
. . . . . s ; nf * .

,

|
#

%.'o i |' - -
. t< . .-

.
... .

e

..



( i i l!rlCAT F Of TEST Oti PIPE MAT ERI AL '

t.
,cNNYg*

.

xnaw w o_nu si _.,_ _ , . ,,

'$
0 ITT CPI'::: ELL 1::DUS1Rl/.L PIPlf0, li:C. " " " " ' *

$ KEP;;LRS'.'l LLE, i:C 272"4 " " "' " ^"""g

9% lo

f
.* Date 24 September 197'

p/cz..o.2, o,de, No. v c.i.w. s.ies o,de, no.

GI-W C d '*e'i$''"*h d b III, d m *
KER-27,53-P F-5695 Tiiru Sun.mcr 1974 Addenda
o..:.ipeien

e'',;;g 3I 430" i . 7 50" f.i .h' .o.o. e 1.0. . watt

c.i.w. P.rt No. 8 -5696-352-214 ASME QUALITY SYSTE' CEP.TIFICATE O'ATERI ALS)
n .._ tact rvr;r.rs t _77 7a.

Lece'ien CHEMICAL AN At.Y$l$
Hne No. en

$erial No. C MN P $ $1 CR Ni MO

L 3274 .26 .93 .017 .010 .2G
.

.

.

.

Yield Point MECHANICAL PROPERTIESCurnei,r Test Ten s. le.

s on,* Fi*P51 r Elong. % ked. Mocco Dend terii,'h SpCcIFt:n Icsiy;, dSeri ! No. Loc.
PSI 2In. A r. e Etch Test T ese $eze [ oi d

,

3 L 3274 Trans. 81,100 42,700 28.1 50.6 OK .505 74

Foro.Scr." Test Lot"
1269I4Y 74 - : ,.

26914Z 74 1,-
26915Z 74 t'%

{ 7 677 5,e:3hw:s /
y y -

,

T. No [
. _

.

Hydrise: tic To. Each length of Dipe hydrostatically tested at 2403 psi for 5 sec. and fcund accerini.
Hxe Texements

5.btce.b,J end 5.orn ve before e #6i.. ,,,,,g, ,,,e.e ,,,,, ,e be c ere c e e s con te.ni d in ole ecco rJ s
2.:1h Dar '' Sc;/:. .cer 1976 e' 'he c o-eany. / /h-

h av/[ ; i b' s.e.e,.....,c,=(n,e..:u.:m..,. inn,p.

u,... r. v. x ,e,..

i;. A. .G'J:;ri^.:t /-

t; i~ P .. . ,, ..a , , ,:,. . ,,,;..,. i.,,,
{ C Ch88 E% Pe 9 e s e a *1 s.

.
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MILL TEST CERTIFICATE
""ITT ceinuEi.t. cononATioa 62933;ot<3 yo TTT Grinnell Corporntion wettiNo enocucT<-, DIVISION ORDE3 MO

PR Nc crots. kY. Kernersville sRANCH ''er er ville. ii.C. List 2932-- ORDER NO:
; HIP TLSeme for D2ke Power oArc tiovember 18. 1976 g ,,,

ORDER NO

. . - Pt4 YSIC Ai. PRO *EntitS HC4T
CHEMICAL ANALYSTS

e siv e .; . A v e n Ai. Coot SPECIFIC AT:ON - .

*ESCRIPTION OF FITTING .... v,cto ,,. oa FITTING MATERIALs,..s .
. t=o . . C MN P S SI..- c car uni.e.,

,co,in t,. o. , esi s.,

Ae.v cA_p31, woc
' A-lCD

*
y 1 .760 t'in. w 1' F l.7900 81100 27 8 .26 95 .016 .008 .28 Cp-01-18-1 KCCH31. 6?r;

TR 90 Ell
i

*
-Ditto- F t>2200 79900 27 5.. .25 .86 .009 .011 . 23 . _K.CCL

a "
.

-Ditto.- F 14900 82400 210_ .25 .98 .013 .011 .22 " " _APAR,

r _

(/) , /, c -
,

.

- -h _ ,.-
I: '* ' men used_{or tanci1 3 pro,crtier --- * Standard roun41 test soec t .

,
V . .

*,
|

-

~
.

*
T . The a mvc fit ; inn vos mamfacSured and ;cr.te :i in r,trict comp 1 !.ance with A5'3'

,
-: .

'/ d* Sect ion TTT. 197h_ Editi m. cM1_2_thnwrh_NJ 224_Snrmr A;! den L- .
,

.. 2. * .

N . ,.. '
> _ . _ _

w- c rmy is.. o ,m.- n esi.e . . . ,m ,y . o. es, ,e.
c. ea.c ..t >< c: -- n . ; ., a. ; . . .;. a . ,>

; t=n ,o'r 4 t< tfsts WQnt pp g P' er sm. ser*; * * t v t''' Amerv ', wets et u*< ' ** < es t=s e-

e< .ere >n e o v.* u s. .us u.e , .se,ers cu . s .s *-- se

'<e ' ' ". a- Io . *n
p . Br!nett te e., g.mIM

F I ^^.
'' " " ~ ~ ' " " '

,# '
-* ~ - ~ s~''*""''*'*'"''C'(U teele4) P6vei r er N.8J4.

t

$
Mcar Tnr ATvrNT stGEND A ' N.)p4 ALIT [D D 7 t40nM AL17LD AtvD TEMPERED C r *.onuAtt?[D CUfNCHED. f. ifur'rprD D: STQt4.9 RFLIr%fD

C = H E AT TR E AT ED f'E R S''W'* 1C A'' Ore CN OR D t R F : HOT FORVED PCT AEEN 19 50 A*dD t eC0"F A*40 CCCt.ED l'd Sitt.'. Af R

SUDSCRIDED AND SWORN TO DE. FORE ME I HE.HEDY CERTIFY THIS TO DE A TRtlE AND CORRECT REPORT ACCORbladG
To Rf CortOS IN THE POSSES'itON OF THIS CORPOR AllON.

THis OAV OF 99.

- N'odnm



..-v.&.. ., ,tR!DKlOIU'7W'@G~ L. .
, .J,,

*. , . . . . = . .

[ .-f ' . ' ' . ': *)jUiilO!! cal:UIDE CO!il'O.?ATIO!1
~,s /* y.

., *
,'

C, T Jul'v 1!.,1977: :: lka q . :. . . .

J * ~. d'
s LINDE DIVISIOil

Qf L->~

WI 1 Dtid(. t.1 A)1.54t At 5
,

- v.o.nox m r.v.u. nun.n.cono., w -

CUSTO?ER: Industr'ai t'elding Supply YOUR OP. DER NO : 11-476
2501 Cha 1:.'oc LINDE 5.0. NO.: 011476 U

- .,

Ashboro, N.C. 27203 QUA'iTITY: 420 lbs.
(For: l'IT Grinn311)

MA*IIRIAL: Lindo-6.5 IIcat No. 065118 - 1/8" Liameter y. 36" Straight Lengths-

This is to certify thst Linde 65, ' Class E705-2, as supplied under the above order nu-ber,
shipped from ore heat nu:..ber, has bcen tested using the test aste. 51y specified in Fi;;. 5
ef /JiS AS.18-69, and AS.'Id SFAS.1S specificat ions. The wire rat all the nochanical an.!
ir: pact property requirer. cats of these specifications using the ges-tungsten arc welding
pracess with Argon shiciding gas. During the nanufacturing processes, tests, cnd ins 7v. tic
the natcrials furnished under this contract hnvc not ccne in dircc contact wita nercury
cr any of its to: pounds nor with cny cercury-containing device emloying a single boundD:y
cf containtent. -

IECilANICAT. pR1PfidTIES OF WEI.DfS) TE'1 T?af.E 3 - AS-UST.DED * STRESS REI.I"NED
TIO*.'!PQlic1d Test !.u .ncr G0524-1 G0526-1

All-Weld !:ctal Tensile
Yic1d Strength, psi 69,400 70,900 60,033 rd
Ultinate Strength, psi 79,700 63,900 72,0 0 J r. .
Elongation in 2", *4 32.5 30.0 22 :.til

'

Reduction of Area, *n 79.0 74.1 ------

OthRPY V-NOTCil IMPACT LATERAL EXPANSION DUCTILE FRACTURE AREA
STRENCmi 0 -20 F (ft./lbs.) (INCIIES) (PERCENT)

As-Uc1ded * S.R. As-Ucided * S. R. As-Uc1ded * S.R.
126.5 130.0 .076' .085 60 50
101.5 95.0 074 .057 50 50
120.5 97.5 .080 .072 60 50
100.0 66.0 073 .055 50 *

40
FCCIT ',e

,

79,5 132.5 .063 .085 35

k107.3 (Ave. 3) 107.5 (Ave. 3) ''-

c

. Required 20 ft./lbs. . ~ 'Y
'

r '4, .-\- s..s.

~RADIOG' TAP!iTC TESTS: X-ray (s) met the requirements of Fig.1 4 \'j US
| APPL.!Lr. le:. Dr.mTIC.';S: 230 tcps, 15 Volts, 5/6 Inches Per Pinute *

ytid:lic.v. N. .i.i s is : gd),,' .*g, ,/
r>.*?. .

'

:C -Pa P S Si Al Ti 2r Ni Cr Po V Cu
$0's 1.11 <.01 .017 .55 .11 .06 .03 .03 .01 <.01 (.01 .01 - Act ual
o05 .90 .025 .035 .40 .05 . 05_ . 02_ - Rec;uits--- ---- --- --- ---

; max. 1.40 ciax. max. T16 71T .15 .12 a: = 1 css than
~

e ~ c0 Walt':ctjt Stress Relieved at 1125*F, plus or c.inus 25 F, f or S ho'.trs. Cooling rat e 100 r/h8
to 500 F, then air cooled. -

.

: S'. orn to before ne this
| } -1 ~. '. day, o f ' u . s . . . .* 7 -

.
.

'

S *'./ . <
. .

. ._.t..e.._; ; x . e d .:i : m
- _ gf,, * I;i *$ r.*

.. .

. -

. . -
~ .

II. d. d1fD!!UlO. _ . ,. 7 . . . , , . , ,
._ , ,

g . .[,I ., 'I . ' . . , ' I!3ICT5II5 bI30d0T*I'' 8 h'OIUII%l*

. $,
t i s-. . . . .
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'

i. . . . . _ . . . . . . . . . _ _ _ . _ _ _ _ _ . . . - . . _ _ _ -

* * !.711 .'l -, .
.j:. J.c].d. u.i1Gne,u

~

j . ,
.

' * *
-

.

in.l..sesi.it living Inc.
|, ,

gu) ZF-

I -
.

.

.:

SUBJECT: t'elding Filler !.!aterials . ..

,
.

WIRE: Linde GS, Heat No. 0G5155 -
..

. ..

..,
- ..

,

- -
.. . . ,

"

This is .o certify that .the subject mate)ial was
.

welded into test plates as shown in SFA 5.3 using t'pS 5-2
that the test results shown in Taussig Associates. Inc.
Report 22557 were produced from those test plates and that
the radiographs of the test. plates were acceptable.

.

^

The ' subject material is acceptable for use on AS2.!E
Section III fabrication in the ds-nelded condition or
post-weld heat treated condition (total time not to exceed

'20 hours). This may also be used on impact tested material .,

with a minimum servico temperature of +30 degrees F.
,

This also certifies that the subject material is in 1

compliance with all applicabic addenda of AS.'.'E Section III,
C1. I through tne 1977 Edition.

. .

. .
,

. . .
,

. ..

,
.

.
.

'
-

.
,

.
.

,
'

.

<
.

_' .s E W t.

J. F. Eldcr
*

. .

- . ,

.

.

.

.

. . .

% (. .M.

: ' qh 6
*

.

$'
D h f. g o 7 .e;s1

-

,,
. . n:

y'M*if i.
,

,

I

U *: 1111,dG7
_

- ~ *

L.
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.- Two (2) welded plate assemblies were submitted to our lab-
' oratory for chenical analysis, charpy impact and tension

testing of the wcld natal. The acccmblies had been identified'

as test plate nos. 411 and 412 Linde 65, heat no. 065155; tested,

as-welded and the other tested after a stress relieving heat
treatment. ,,

.

' .

TEST RESULTS:
.

.

Chemical Analysis:
. .

The weld raetal of plate no. 411 was drilled in a maner which
prevented removal of materini from the base metal. These

,

. drillings were cleaned and subjected to a quanitative chem-
ical analysis with the following results:

- Nickel <.05% f
Chromium <.05 I

c) $L. Molybdenum <.03
ICopper .08

Vanadium <.01.,
.

. Heat Treatment: .
.

The p]ato no. 4'2 has cut to permit it to fit into a heat
0

f' treating furnace. These pieces were heated to ll25 F and
held for 16 hours at tenperature. Cooling vias done at a rate

of less than 200cF/Hr. to below 8000F.
,

. ..
,

-

.
"'

.- Tension Testinc:
- .

.

Two, round, all weld netal tension test specitens were machined-

from plates nos. 411 and 412, as-welded and heat treated. Both
specimens were subjected to standard tension testing giving the
results as'follows:.

' '

No. 411 No. 412

Tensile Strength, psi. 81,600 77,950'

Yield Strength, psi.
(.2% of fset) 75,900 66,300

,

% Elongation in 2 inches * 26 30
'

t Reduction of Arca 73 81

ff ) \Y\
'

G M
NN

Bi3PW-bk.-r
/&,

.

O

e
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'5 'ltnpact Testing: '.-
-f .

-

.
,

. , . ' A total of eleven, full c.i:e (10er.i x 10m.) , Charpy V-notch
ir. pact test spccinens were ::.achiried from the two submitted<

plate assemblics. Three of the speci:nens were from the
.as-welded plate and eight stere from the heat treated plate.
All were notched in the weld rJctal. -

.
..

~

No. 412 - Heat' Treated':
. .

Test Absorbed Energy Ilils Lateral Percent
To.mperature (f t-lbc) Expansion Shear

+30 261 84 100-

'
+30 261 95 . 100 .

- -~ +30 231 76 100-

, ,

No. 411 - as-Wolded lM,

+30 106 75 300 "

.

+30 116 84 100-

+30 127 83 100
. .

-20 112 78 80 '
-20 29 25 30-

,,

-20 80 , 58 60., .

-20 79 61 - 60-
. ..

-20, 65 4,6 50
*

. .,

.- .

*

. . .

-
.

,

*
~

Respectfully submitted,
,

./
"

du : .u4%,, ,
. ..

Mark A. liineman.
.

, Staff Engineer.
.
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CEIiTIFIED IWii.RI ALS TEST REPORT..

<[,,'$.. I,b " . WOCh._.
, . .

Customer Order 14o. 4365
. . .

.N... g.

120315-1..
. . Order No.-

, , , . _ _ _

tdg~)hDNATIONAL VELDERS Shipped .
: 551 tillmt STREET

. UlflST0!! SALEll,11.C'. 27105 - Th.is moferial conforms to Spec.ficationi
.

ASME SFAS..IL. ,, ___

EW
Trede Nome Type

cr Trademark: Atom Arc 7018 Test No. 959
X-Ray SatisfactoryDirmeter Size: 3 /32',
Contro l NO. LLLO50

H istur 91800 F.0.20%tot Number: 705 Concent rict ty 4%
Heat Number: 421A1061 .

Type Steel n-285

Carbon Test'No. Full Split Volts An05.

Mongonese 1.12 '

~

Tensiles &Chromium

[0402 Impacts 1 7 22 1Nickel
Silicon .65

Test . As St ress
Columbium + Results: Welded Re1leved'

g Tont' alum --'-7 8 hrs. @ll50 F.-1200 F.0- - - - - -

"

Molybdenum 01 ITTG . IPI YIcid 66,500 58,500
Tungsten QUAT.lT) CONTROL Tenstic 76,900 72,300

'

Copper
' 02 @N f.Elongetton 25.04 30.0%'

Titanium T. C. wit. SON Red. of ' Area 75.0% 79.0%
Phosphorus 011 DEC. 2 2 'Q'''

I
.

~~~~~~~~~~j Charpy V-Notch impacts Tested @-20 F.Sulphur 023 CF_ _j
Y*" d. .02 ! S'. '.07 - / _,

'"" . -

i lapacts 52 88-93-93-99 45-100-115-116-123-

/cc. O r#l'! 649 Lot.Exp. 53-70-72-77-77 48-78-83-88-90
% Shear 20-20-30-30-40 20-30-30-50-50

e. .

OK' Vertical Overhead~. Fillets:

"

AS!'.E QUALITY SYSTEf t CERTIFICATE (MATERI ALS)
tw:iDE P. 11-1224 EXPli'ES 0:1 SEPTEMBER 8,1978.580'' of Penna. I

SS The undersi;;ned certifies that this report
""'I correct and tho' no signi6 cont change he

been mode in any of the elements des: ribe:
Subscribed and sworn to before me in the quali6cotion opprovol.
this 24th day of June 19 77

'
.

,

p - ,

'

CHEMETROTl CORPORATION
* *

/ v.numa e us.ww. omwc <

. . . .M M-m . .-a. - .e.-mm . .

-
-

Sm
,

i -

! >; N.,.,ry r u e -
. .

I MMy commission empires: 9/l/80 By
_ ., .,,,_,.

.. .

-, , _
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- {l|El'.ElP.0:1 CO*!!'O!: Ali0:1 CERTiHCAIE 01: .
.. -

. . . . .

, i.:IM.Y5i.s' m i r. ... r. . ,, .... ., . . . . . . m... .

Clil:11 FI Eli MA'DIR141:S; 7. i QT RIIPORT. ...

.
. .

'

[ .ju h - *

gaj 27 Cs,- o.d-cu. M na n=v-

71)093-7.order No.
,

, _,
,

Nationn] Weldcrs Supply
P.O. Ilox N- 93 Shipped -

.

303) N. Liberty .Ttreet
Winston Salem, N.C. 27105 This materior conforms to speciceorien'

-

ITT Spec.IIS 1073-1
S FA 5 1.S e c. . I. I.1. ..,t_- .,

.

E 701STrode thme Atom Arc 7018 Type
er Troden:ork:

*

Test No.'4S5. Di meter size: 1/8" X-Rays Satis fac tory
15,000 lbs. Control # MMMD.: 5

tot Number: 02-3-S719R Moisture 01S00 F. 0.24%
H:et Number: 402B144) Concentricity 4".

*

Type Stec.1 A-285..

Corbon *03 ' '

Test No. Full Split Volts AppMenDenesc .89 .

chrornium .03 Tensi]cs GNidel .02 Impacts 1 5 25 14
Silicon .36

' *

C-lumbim + Test As Stress.

Tonr61um Results: Welded Relieved,

Wybdmm .01 8 hrs. 0115 0'' F-

Yield 64,508 62,04S75"' 9 ''' "
Tensile 77,000 74,69SCopper . , . 02 Elongation 31.00 29.00

.

Titonium - - - ~ - ~ - ~ ' '
Red. of Area

'
. 79.90 78.4%

Phosphorus .011 ITTG - IPi
surphur . 0 2 0 ft..: uT) con RE.' Charpy V-Notch Impacts Tested 0-20 F.

!
.

|
'7'N'" ''Yonodiuni *02 - I
T. C. WI;. SON i Impacts 67-83-04-104-106/84-84-97-111-1)'

- I.a t . !!x p . 53-67-70-77-79 70-72-77-90-83DATE.05_',_ f_ . .E' ' s I, Shcar 30-20-30-40-50 30-20-20-40-70
, , , . . . ,

-

S - ~ C.'" /!L,IEET~ /
'

- . 3. Fi])ets: OK Vertical Overhea,'
---

. . .

.dc. Epei:/ .+ 62
ASMii QllAI.ITY SYSTE'.1 C!!RTI FICAT!! !"ATER!:*o

3,C,C o, I,enna. 3 KLIM!!ER N-12 24 l!X i'I RES ON S E PTF"".: .'. S , 15'

$$ ]],e vn.iursign .f certiGes !!i et th:s repxtCeunty of York I
correo nr.d 1!...! r.o signiGeent ri.::rij: I.
been rindi* in ar.y cf the elem . 's de s;*i'.e a

Sibiceibcd and sworn to before r e in the qualiGco ion cpprovo!. [this 215.t day of November 1977
'

*

*
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Cl|f Mi.1RO!! CO'IPORAllOil.
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~
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In :i stri::t l'i:>in;: Inc.
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1.

SUDJECT: Ylei di nn Fi ller..).lateria s

WIllE : llACO J28, IIcat No.'517715
.

FLUX: Li nde 80 ; Lot 0575, Con. No. C8200
,

. . .

This is to certify that the subject materials wero

|* welded into test plates as shovin in SFA 5-3, that the
*: test- resu]ts shown in Taur.sig Associ ates, Inc. Ileport

| 21547 viere pioduced from tho::e test p]atos and that the
radiographs of the test plates were acceptab]c.

The subject materi al is acceptab]e for use on AS.';E
Section III, C1. 1 material in the as-wc]ded condition
.or post-v: eld heat treated condition (toin1 tit.no not to
exceed 20 hours). This material may not be used on
impact-tested fabrication. *

.

'

This also certifies that the subject material is
in compliance with h]1 applicable addend.t of AS'JE Section
III, C1. I thrc ugh the trinter of 1975 Addendum..

! *

. !
*
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. .
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hReport No. 21547 - August 3, 1977,

hp) .2/
'

ITT Grinnell Inductrial Piping, Inc..:

P. O. Box 566 - lit:y 4 21
Kernersville, North Carolina 27204

Attention: I'r. J. F. 1:dler *
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SUDJECT
.

, Weld !!ctal Testing of Tito Plates Marked Number 320.
. .
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IthCMCuGUI'!):

Two ucided 10 0tc anneisblien ucre nul.miM ed to our Jaboratory
for chemical anal y:, i n , impact tenting and tennion teat.ing of
the .ucid met al . Thu acce:r.blien vere it' cat.ifi ed a.s Tent

MCO 12n, heat nu;aber 51771's; 1.inde 80 flux: lot
*

PJate #320:One of t.he platen was to be te!.t.< d in t he ac-wc]ded0575.
condition and the second was to be strenn relieved before'

tacting.

Cg-

TEST _nES ILrS:

Chenical 7balvsis:j

The wcld meta?. of one of the submitted plates was drilled in
,

from the basea nnnner which prevented removal of materia)
These drill.ings ucre then cleaned and subjected to auctal.

quantitative chemical analysis with the following results:
. f320

.

Carbon .,0 4
1.30Manganeco

.014- *

Phnnphorus *

Sulf *ur .023-
*

. Si .'. icon .51

/ Nickel <.05. .

kb g j''11
'

Chrontium <.05 '

^ !. Molybdenum Qjt b'd
.52

" ..11'

Copper'

Vanadium <.01 gg't, * .

g,Mf_IN" 9-
,

.
,_

f
Hoat Treat *r:cnt:

analysic wasThe plate which was not drilled for chemical
cut to fit into a heat treating furnace. The pieces were*

Cooling was donc
heated to 1100 F and hold for 16 hours.

.
0

at 200 F/hr to belo'. 8000F.0

.

' Tension Test,ing:
tennions test specicon was machinedall weld metal,One, roun:3, t rea tn:en t .from cach plate annetib]y; r,s-ve3ded arid z.fter heat

F,ach specia.:n w.w subjected to a standaid tencion test wilh
results as follown:,

An-Weided llent Treated
*

.

Tencile Strength, pni. 79,700 78,760

Yic)J Po. int, psi.
67,570 63,750

20 20
% 111ongatinn, in 2",

I

,%

: ,
i .

.

'-
..
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< . - ITT .pri nue) 1. Indtu, trial Piping ,.1 nc . Page 2'
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,

s .*
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.

gprict Tenti ng:..

A total of c]even, full ci zc- (10 tr.m x 10 v:n) , Charpy V-notch
-impact ter,L specin 2nn were n:achined f, rot t the tuo nubmitted
plate anne:ablinn. Three of the rpecimens were from the
as-wolded plate and eight were f ro:a the hc:at treated plat '.

O.[3
.All were notcised in the ucid tactal. .--

3
,

- -
.

p/As-Welded: .- .,

Terr.pera tur e . OF f t-lbs
~

Miln of Latera PercentTest Abnorbed Energy.

Expansio:: Shear
_

_ __

+30 32 31. 20
+30 13 17 30
+30 32 '32 20

,

Heat Treated:
'

+30' 42 38' 30
'

+30 46 42 .30

40 37 30+30 -
,

-20 19. 16 16-

30 28 30-20 -

-20 30 28 10
'' '

. -20 25 22 10'

-20 28 26 10-

- ..

'

.

Respectfully, sub:aittod,
I.

l A
],' h e. .> v.cu,.,OA. r'.

*

.

Mark A. Ilincrun
Staff Eng.incer

,

TAUSSJC JsSSOCIATES, INC.'

.

IUill:ln

ITTCIPl
.

Lt. UK
.

W3
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E(.k.;..['h%' .],:. Utilotl CARalDE CORPORATION R. Y/
*'*

-
.

V.7Janua ry 16, 1973
.

-'

L.v.0.J.p--. , w LINDE DIVISION . . ,
: .<.i:a:: ,i.

,

I wrt.oinc ro.u t. mat.s pt.m r .
.

| r.o. oox 7:o. nsw rantA. owio 44o04 - .

~

CU.iTO'C: Industrial Ucidin.: Supply YOUR onDER :;0.: 06-052
LI: DE S.O. NO. : 004033 Q 02.-P.O. Cox 1506e

QUA'TITY : 4,020 lbs.*

2501 Chanpagne .

Ashboro,:!. C. 27203 GRI!!!lELL P. 0. !!O. : TIR-11412-3I

- -
. .

Heat : o. 065033 --1/8" Dianeter x 36" Straight Lengths51ATERIAL: Linde 65' -

L This is to cer'tify that i.inde 65, Class E705-2, as supplied under the above order nu:-her,
i shipped fron one he .t enser, has been tested using the test assembly specified in Fig. 5
i cf At|S A5.1S-69, anJ A5!'E SFA3.13 specifications. The wire cet all the techanical and i

i innaet proputy recuirerents of these specifications using the gas-tungsten are welding
{ prheess with Argon shieltn;; gas. During the nanufacturing processes, tests, and inspecti
i the natorials furnished under this contract have not come in direct contact with :.arcurv
I.cr eny of its corpounds nor with any mercury-containing device ceploying a singic boundary
I cf containnent. . . -

; . , *- . .. .

. e

ECilA'!ICAL PROPERTIES OF 11 ELD (S) PER TABLE 3 - AS IfELDED * STRF.SS RELI".V93 P50'JIPM
Ucid Yest I.unaer E0520-1 E0528-1 .

. A11-tic 1d !!ctal Tensile . . . . , -s
.

h Yic1d Strength, ps#. 65,603 58,100 ~ ** 5S,000 r
'

Ultinate Strength, psi 74,000 72,200 72,000 t.'

. Elongation in 2", "4 32.5 37.5 22. t
iteduction of Area. 's 82.4 80.5 .------

-

.

n. ~ '
., .,..

. ,

( CilARPY V-::GTCil I:! PACT 'LATERAI. EXPANSION DUCTILE FRACTUPS AREA

1, sTatntCTd 0 -20 F (ft./lbs.) (INCHES) (PERCE.'IT)

* As-!!J1ded * 5. R. As-lic.1ded * S . R. As-Welded * S.R.
!23Sc5 239.0 *** *** *** *

* "*
.

*

*** 100
-

4 - *.**,19630 239.0 .090 .
'

*** 45 . . -
***-

9530 233.5 .069
' . * ": 239.5 . 239.5 *** *" *** ''

239,5 239.0 *** .
*** . *** . : .. ***,

..(.:h;,C,.3,,.
~

| 22%6 (Ave 3) 239.0 (Ave 3)
- -

.

,

v.. ..

-
'.

.
. .. . ,.

'.'..,.i'',.. . ' , ' .* * ' '

' P.cquired 20 ft./lbs. - ; ..
.

' ' . ' .'e*
PDIOC2AP:!*C TESTS: X-ray (s) met the requirc ents of Fig.1 -

,-
,

I'.'Pl.tCM i a:. t o::.H TIO'!S : 2 SO Arm s , 16. 3 - 18 Vo l t.e , 5 - 61/2 Inches Per :!inute
C' H.* M t: \ L .'s.'. '. l . . S i d : ....

. .

. C I'n P S Si Al Ti Zr m - -

I
: cOS 1.27 012 .016 .55 032 052 0IS !! cat Nunber 065033 (Actual)-

|. 005 . 'Jjl .025 .033 .40 .05 .03 .02 Required - Single values tax E** W-

1.40 .70 .la 1$ ,. 12 ...s., /
.

; ..
.

,
'

' ' *1 0 fleid. ent Strea Fieved at 1123 F for S hours. v
l00 Pe r t'ontnotu - cnd AS:'E SFA5.13. f $. 4"1

Charpy F 'jotek(0 < ! Tabic 3. , of A'!S AS.1S-u)
- -

Irpact Specimens did not fracture. - Y' V,.!Tc'
~

i

'/.. <' ' . * - \, Suo rn tc .i n. .' t s,.- [. . .
.

.

fo re ':.if t. hip A
: - -

f']W'$ '|v }; f' *"{ N ,d*
* 0f|Nn. -

t ap' '. |> ) t) ; .
., ,

-~^ - - - -"- " - - -i
- s -

'

n. 1, /9(n.ma to
.

tit. ., - o j / .- -
: - f ~, . . s - .

! U jt' s t. '. N.. : . '.g ;,y..,i , ' , ,. . . / Ila t elu':t i s S t anda rd s h. e c . a g 1 :. t
..

i' i*
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S p e ct ro g ra p hic a n t! Chemical A n a l y s t s-'

g
-

V. ,G M e t a I i u r g i s t r.u..
'

4048 S. KLDZIE AVT. . Cl{ICAGO, ILL. 606
,

* ANALTEIS REPonf FOM: . * AR[A CODE 312 - 523 7@
4
ITT Grinnell Industrial Piping, Inc.* #gPost Office Box 566 Huy. 421 s

Kornersvillo, North Carolina 27284 d ruacHASE ORDER f 40. KER-17913-W
,

*
Attention: Walter Sperko September 25, 1975,

'

Report Number: 2299 & 2298-1,,- .

__
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.
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.

c
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. .
.
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. .

.
.
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Sampic Number: HEAT #065033

Nickel. 0.10%
,

h =g

Chromium 0.03-
-

.

: I
- -

Copper ! i 0.27-

.!
. ., ,

,. , . . .

' ~

s (0.01. Vanadium
-

. .. .

*

;,

-;. ,

.

Sampic Number: l-1/4 CR. 2-1/4 CR
'

|

Chrom'ium 1.17% 0.06 (0.05)
Recheck'

.

,

, .

.

l

'
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. .
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| | 0..
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_
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. . .

..

ddress of Sep;. lie.r Plc.nt li-v:..~villny:c tii ll rc~ e r Or de r I:o. r 1 ? r.17.

- - .
.. .

'

Duke i t e n o r F.c q . lio. 170 r..0^-1.n* -
.

. .
.

'
** * '

'

. . spec. 1:o. cus-1?nt. on 1.n Rev.
.

. .
..

Supplier ID I;os, d T-6/- [X
. **

Description of, Cor.penent(s) cr fiaterial(s) l'abrica t ed ljinina A"c:b!v.

i''. 7 5m- 7//
* -

.

. .
- - .

.
.

c-.. ,

..
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httiched t o:v .<:ntatien cove's all Cor senentsh'aterials on t'ill rcwc r Order.
{ Attachcc 'a:u entcticm cevers par tiel sais ent of Cerpenents/n terials c,n niil ro e r Orde r.*

1he follc.<ing listed tests, inspections end reports have tc'en cc pleted as required tf the*

*specification:.

'

g hysical & C cc.icai *u sis lisjor Retair F.ecords & Charts
,,

,
_

IIydro (Tes t Pressucr - F54C ) g rcrscnnel b alificaticns on Ercord*

's
Design laport Stress Rerort ../ l| cat Treat: catb'' -

'

,/ f.adiogrc; Sic Test Ultrasonic Te. _ . / Magnetic Particle
,,

* I'cne t rant Tes t F.cpair NDE / (Icenlir.ess*

rerfortence Curve .//.5ME Data Report"* ~Operatin, Test
/ Dicensional Check _

Deviation Record /.

. . . .
, ,

.** ''N * . . ,*

1).

. .

. .
-

2)
- . .

.

. - . . )) .

Ihls certlfics that the listed Component (s) or Material (s) conform to the requirerrents of the atove. .

referenced Duke Pcwcr docu .:nts including all codes, standards, test requircr<nts and Rustity Assuran
tcquirements inveked therein., . .

. - .
G

DUKE POWER C9MPANY
' -

.
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'

i 4; n.w . t. ;aQA RECORDS Af PROVED
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,

. .. , j ,-oSyr . .. ,

*

($ce instruri1.i.a). ..
. . ..

* *

f o r n 'J ) 0.1 A / R e v. ) .

, , , ,

, -
'

c- .
* * e' . *

..
,

* d .*
e ,

.

g
.

. . . . .

,

.

i



1111t\1 hl'I'.! HA I A Ill.iwirl' iml; i Alll:lt:A II.D NI: 1.1 git pil'Ist. 31111\%I.%11tl.ll>*
( A licip .tr.f 1,y the l't.,vi i v. d the AM11.' Ci..lc Itule ).
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a. o...,_ Duke Power CompanZ Neuport, SC.. t. .n. c es. . . _
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et lat.aaea .... ..ia .. .ai .ic.)'

c.) c...ine n.. -_ O T-O / - E Y m Whun Nmdd M#g. M.p.. ., .4 6,

(6) w.o...: n..,4 n.. N/A

.. . ......... .. ... . ....... . . . ....s,. . n.. . ,, . ,x ,. ..... ,n. c,... .x,/-2.
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Supplenental Sheets 2 ----D rawi n r,r.
,3 ----hill (s) oi l!ZeTPil

. sn., n,4,..i.n, v. .. F1c)d ,,,,

s. o. ..,,ru a .t r.,ta, ine,... 4 Piece Mark Number C. 7- Sm - 7A
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..

@, ; ; , ,',
-

Sulphur .015
#,#.gp

..- , . ,-

Silicon 54
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The fnilotting tests were l'erfm mid in ecceronce with Si'A
5.18, E705-2:-

1. /.11-1.'cid 15t 61 Te:.: Mon Tre.t: i
*

!
.

| As-1:elecd: lleat-Tre m g |'
!,>

I Tensile Strer.gth: 79,200 psi Tensile Strer.gth: 70,000 [
-

| i'.

Yield Point: 74,700 Yic1d Point: 66,4i,0 :
L

t
-

\

Elongation (S) in 2": 23 Elor.jntion (h) in 2": 10 -
.

2. .C_h.a..t..m.' Y .':otch l' r n t Ter.i r : -

.a

As-!!elded:
?

- Tem;i. ft.lbs. Lat. Exp.-(ails) 15 hear
,

-20 143 91 90
I-20. 123 79 80

-20 100 69 70,

-20 111 75 SO
-20 111 80, .

80

- Heat-Treated * *

Temp. Ft.lbs. Lat. Exp. (mils) IShear
. . 9
i +30 80 63 60 j

+30 97 73 70 @e- '

430 107 73 70

3. Chcrical Anely:is: (cdditional cic:rcuts reani ed by AS!:E Section 111, . "

C1.1 for information only)

11 1 : < 0.05 V : < 0. 01- . . . - . _ .

Cr: < 0.05 Cu : 0.12 ITTG . IPI !!-
Ib: < 0.03 QUALITY CC!lifiOL h

1iAPFf;OVLD
- 4. .P.;; !i:r.i;_:.ph_', Tc:.| : Aucpt;.|.le * '

-_.. . ,. - - - . T. C. W!i.SO t
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CI'.1 through the_ W/7 edition.
.

,
- t

m a,,,:x.u.a.vmw o =um - i|
! ; . - . :

|(,'yQ,N1#<:e(Yr'G D !% |{ [

* g ,., n
,

-_ _ _ . _ . ,
Il

-

I.!,.

-

.i
II
.

11
'l
!

. . . j!. ' e -
,

. . . : * *[# '.,
!,, l'l

*
, ;p,

,, .

.. . ,

Jq . F. 1. luer Octo
.

.

.-
.

I- |j
.,

l

l
,

i
i

l

["?.js; ,.,-

\
Jrd0 .<

.

b

* " * ~ ~ . . .._.
ITTG - r!q ) |

QUALITY CC :Tm- 4m. , s

}| APPRoc t, t|- '

.

hj !T. C. V,' 1.:.

DATE FEB. 21 r/lb |8--_______ ,.

| SiiJT_$__or 4
. _ -

_ ,
_. .

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

.

e

a



.CilEIAETRON CORPORATION 3/7/7c CERTlHCAl t ANAu../
wt b3steG F* oDuCTS C' TIS'V9

,- CERTIFIED MATERIALS TLST REPORT {*

.

. . _
_

' " ' ' " " ''" " - "'
|.''. b.) |WVb20%)-.

.

' '' 3 ' .'s / ^

fy;bA Order No.150310-1
G .f

,'
.

'-
National Welders Supply Co. h f.O' J;> . ,9 - ' *.

' v'
Shi redRef. 14-5406 v P

3011 N. Liberty Street
]_. _

' ' " ' " '*n rms i pecZCo! IonWinston Salem, N.C. 27105
ITTG IPI .

ES 10 7 3 -J_(S.FA 5_._1_ SeL_IL. g.
-

Atom Arc 70 ]8 -
1. c WILSON E 7018

1
0 .; .e Type

cr Trademark. ___-
[ pt,TE_D.o i

Trade Nome
I

- l 'l.
-

' est No. 1145
i sHEE1.l OF.f J.X-Rays SatisfactoryDiometer Size: 1/8"

,

t50# sample returned Control No. NNN009~~

tot Number: 02-1-L719R M isture 0]S000F. 0.15%
Heat Nsmber: 4 21B 54 51 Concentricity 4i

Type Steel A-285

Carbon *04
Test No. Full Split Volts Amps

Mongonese 1.01
Chromium .03 Tensiles 6

Nickel .03 Impacts 1 5 22 135
Silicon .43

Columbium + Test As Stress*

Tantotum Results: Welded Relieved

Molybdenum .01 '.
- 16 hrs.01100-12000F.

Yield 67 000 65,700
""8'''" Tensile 77 400 76,900
Copper .02 Elongation 28.0% 31.0%

Titanium . Red.of Area 67.3% 78.1%e

Phosphorus .010
0Sulphur .015 Charpy V-Notch Impacts Tested 0-20 p.

Vonodium .02 Impacts 96-106-107-107-121 38-92-94-109-110
. -Lat.Exp. 72-71-71-75-77 72-71-78-79-81

% Shear 40-50-50-50-50 20-30-20-40-40
'

Fillets: OK Vertical Overhead- -

ASME QUALITY SYSTEM CERTIFICATE (MATERIALS)
NUMBER N-1224 EXP1RES ON SEPTEMBER 8, 1978.-

State of Penna. )
~

55 The undcJgna certmn thot this report isC:unty of York ) correct end that no signMeant change bos. .

been snode in any of the elements described
~

Subscribed and sworn to before rne in the c;uoIZection opproval,
*

this 7th doy of March 1978

CHUAETr,ON CORPORATION
w[t Dir.C t riODUCI:. Oth f 510h

_D.bIMMSEAL 4% C N y. .., . a

My commission empires: 8/21/78 BY
.7rfib..b..Tnchhv

*
9 //?
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. Cl!UAETR01,' CORI'ORATio:' CERTITICATE 6 A.uu.i s../
' w c u. iia. . x,uc n o6 .--> .

CERTir] T.D MATERI Al.S TEST RRORT

Cvitomer Order No. - 5 67 7 Rel .14 - 4::

(. / f (eid
C r3

'

--

4 ,".;5>
_ -a Order No. 355.2_06-1n,

''
t~

*
National ticiders Supply Co. shipped
P.O. Ilox N- 9-3
3011 N. Liberty Street This enoveriot conferms to specircotton
liinston Salen, N.C. 27105 ITT Grinnel ES 107a-a G RS li

, ASME SFA 5.1 Sec.III

E 7018***
Trcde Norni Aton Arc 701S__cr Trc.dc mor,.: Test No. 1485

Dio never size: 3/32n x-Rays Satisfactory

27.S00 lbs. Control No. NNN060
et Number. 02-3 CSv3 P Moisiure 018000F. 0.13%

Heci N or.Ler: 401C6'61 Concentricity 4%
Type Steel A-285-

Carbon .04
.97 Test No. Full Split Volts Ar.gs

Mangancse

Chromium .03 .Tens 1]cs 6
Mcke! .0a_ Impacts 1 6 22 100
Silicon .45

Co!umbium . Test As Stress
Results: Ifelded Relieved

Tantatum 16 hrs.01100-12000p.
Mofybdenum .01

Yield 64,600 63,100
Tungsten Tensile 75,900 76,100

Copper .02 Elongation 29.00 32.0%
Titanium Red.of Area 71.8% 79.9%

Phosphorus .009-
Sulphus .016 ,

Charpy V-Notch Impacts Tested 0-20 F.
..

Vanadium .02
Impacts 92-120-123-128-144 86-96-96-100-13

Ferrite, La t . Er.p . 77-83-90-RR-98 63-73-74-72-76
Monna Gage % Shear 40-50-70-70-70 40-40-40-40-50

Fillets: OK Vertical Overhead

ASME QUALITY SYSTEM CERTIFICATE (MATERIALS)
NUMBER N-1224 EXPIRES ON SEPTEMBER S, 197S.

State of penna. I | T hc un:f er sirned certifies that this rercri r
~ ~ ~

Ss
County of York ) ITTG - !?! icorre t and that no s.cnicant chance h-,

QUAUTY CO*MCl. .tseen made in any of the c!cments c't
.

Subscribed and sworn to before rne --| APPIMU J '.' |scrilad in the quahfication approval,'

this 12 t hday of May 19 78 1. C. WILSON I

G Ifit- |
.DATC __; 1_ _'_ _ 1

| SHI EI. _[_ _OF_./ _} CHD.'.ETRON CORPORATICM
i

*"''G'"""(*5''"%m,
' b.gN' kh \ M ' M 'd n''''~~
p

' ~~~ ~ . 9
. 9SEAL _ _ f ,e ,fta. m y r. m 6 4

*q. / // . io
My commission empires: 8/21/7S Y;$.D ' ' ! U /'I!

BY __
_ . .
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P ; 0 . 0 0 7. 5*. ',. '
Lit,T.E G.0; NJ' . :
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-

.

.. Kerntrsvillo, H.C. 272rA (tJA:,TM Y!- y
. .

. .

. -n..
. v. .

:t. . . . . . . . -thTEP.II.Lt > P.'.'"O.123. - llent !!o. 5193'6 - 2/5" Dis. - 65 lb. Coils:
.

.

Lin:!o- 00 Flux -. Lct Hee 03t4..- 12 x 65 ..
.

, .

. c

'this is to cc:tiff th t Lin h F.7 E&: * r- M /.r 1.N !:' b Pl ux , vs ?. t e s t d vi t h T.'G G):lt et rch, Cksa TA3. l.1) t *::s renuired b / 5 :iiie:. tim . IJ'S AS.25-74, IJ.l. 1 ~< - d/.S:t3 CF.'.S.2: :.1:.ter 1977 !.Ee.h, ucr: pric: .:.' nnd tha c.i:Vo flu -electre:'o cc::'.62-
t.icns ret the t.rplic:b o re. uir:::::ts for en l'3-r?.3-i.3 cle.ssifice. tier...

The ench.nic-!prop:Itics of-ths dgoritt.-d c:::1 nre t.r, f;11:vs:
.,

1,,' O!'? TIC /.L PT 177FTtG OF P:tr) > /.S$rrISG-Ic
. '

'

* GT .n.. u..':: .r. , . _c. Ta:
lu .s c:. : h,e::er 3m.u. Ti,m .-c e- ~~h.:. :,. ,.. - . -

/.11-i.' eld !!::r.1 Tcr.sile - -

Yicid.Strrr. -th, esi .

* 77,003UJ ti:: .tc St rr.etn, . t:1 65,0!O
09,003-!!!or.r.ation in 2 ', f, 60,0:r;,

20.0-I'ejuctior. :of Are:, . %. 27.556.6- 05. 7.,
.

CT!AP.7% V-NOTCH:I HCT LMial E7.P!dri!CH Dl!CTIt.I! FT'CTUT.5 /P-4STP.CGI!P 8 0%* (Ft./LSS.)I
"

ITTG - IPl IINGOS)_
IPEFCT!TQ* ' S . II . .

,

QUALITY CONTROL j * s;n, e s , p,,34.0- JpppaovEol;$. .032: 35.26.0a -

3 4. 0 ". T. C. W!LSON .025 25
.0272G;0- DATE_gg pg gg.;g 35.

.024_________

42 0c 25
L,.:,o, (Ave 3) SHEET- /- OF / .J .035-

40*--
i

'

Regt: ired 20 ft./lbs. *'

P/.fliC{*F/EH3C TTCI(3Tt. X-r y(s) c:t the requircaents of Fig. 3 of AVS/ASIG SFA5.23-76.
..

CifDfIC/J. N. LYSIS:0F W.D DUOSIT.

.C . --!.: 1- s' Si Cu- !& N1: Cr V ''. 0.c. S . lu3 r.C21 .01 7 .53 .n . 5 '.' <.EI . C .i . 4.02-
rr- -- -

c.p..w. .icta, /~e..$ . u r, c. r. r.e _ . .- 2_.
-. :

~l15 A c, u - . .r .: .ta. .03 .276 .tr. .05 .02 4 .01/J7T.ICATir:i CMTIC':5: 4 00 cc- r. , 32 ' vol t s , .16 17 1 '

cN;Ir'::r.t .stn * r::icved ct 1159F, !dC ,. h: . IG' hWis.D T Cc:lin;; rr.:e ves 2# '/hr. t:-CCC F, th .n :ir cc:, led,
,,f,..,............,.,.....

Suom to 1efore re this ! ~ Ip\,l \
.

~

/y i ::. ' (h t(1
*

(J'T's i:ycf&>unj,.,..//O i.f 3
? ~k --

}v\.,, t,';!s.6';1op* I -.--!.,--
.:- -

..

, Q,__ , . # 'r9 -

. , M. t./ ?) .(1]m')_u. i..G.i n' '

-

't
f. i. (' I . J . J' 1 'J.: ..'.t.3**

/k r e t c'nW itc''': n i r.u ' ' ' Eycciul C rd:r Ai . Inh:rt. .: :<
.
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ITTGrinnell
*=~~"f g ]

.

IndustrialPiping, Inc.*
-

.m - - -, .

,

*

~, ' P. O. Box 556-
,

Kernersville, fl. C. 27284
' ''

.

(919) - 993 4831
--

' '
- ..

,.

Telem Nu.: 606439;h
,

*
* .-*

. .
.,;.

'

Il- 17- 78 -

,,
9

*

Me Pcuer Co=:sny .

P, o. Box 2173 *

"

Charlotte, North Carolina 29201 ,

; <

Attention: Q. A. Manager, Engineering & Services-

Quality Assurance Depart =ent
.

Subject: Quality Assure.nce .

Catawba #1 f 2
*

Me Pcwer Order No. C-12517
, Odr Contract 7127 [ 712 8 ,-*

Gentic=en: .
.

Attached are requested Quality Assur. nee Papers en the folic ing:

Me Spec. No. and Titic:
.

M e Classificatio'n Identification: g
'

-

,
,

'

- ORD2 ELL Purchase Order Nu=ber: gg,

'~

Purc'nased Frem: Kernersville *
-

.

.

| Material Description:*

Test Reports attached: fogd 930.1 woTH ANacHMur.s AS nDxATED 7|iERE oc
1

| We have exa=ined these reperts and find that the rc.aterial furnished teets*

the require =ents of the applicable specifications.
,

Very truly ycurs, ,

. .

IIT GREOM ITUUSTRIAL PIPE!G, .DiC. 6
*

.

NM/ [ ...
, ,

O. P. Greeson
'

.
,

Project Engineer, IFD .

'

. ,
. '

OPG/rc
,.

' Enclosures
. ,

. 6 '

.

.'

- - - - - - _ _.__ _ __. _ __ _ _____ ___ _.- -
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'

"[ 1T 1 ITTGrinnell
IndustrialPiping,Inc. ,- ,,. ,- , ,.

.

P. O. Box SGG
Kernerssille, N. C. 27284
(919) - 993 4031
Telen No.: 806139

.

Il-t1~18
Duke Power Company

.

P. O. Box 2178 .

.Charlotte, North Carolina 28201 .

, ,

Attention: Q. A. Manager, Engineering & Services
Quality Assurance Department

.

Subject: Quality Assuranec *

Catawba #1
Duke Power Order No. C-12517
Our Contract 7127

.

Gentlemen:
.

AttacheLare requested Quality Assurt.nce Papers on the following:
-

Duke Spec. No. and Title: ggpf$7f/jd

'[ ~ DukeClassificationIdentification:.h
,

j .

:) - GRH3 ELL Purchase Order Number: '

'

,
Purchased From: Kernersville '

.

- .

Material Description: -

'

c T-ol'8Xf C 7-Srt-Sy;

Test Reports attached: g .'RAf FILM AND READER SHCO3.

We have examined these reports and find that the materini furnished tects
the requirenents of the applicable specifications.

. .
,

Very traly yours,
,

:s ITP GREGELL INDUSTRIAL PIPD"J, INC. -

.

*

f'4G. P. Greeson
Project Engineer, IPD

.

GPG/rc
43

.

Enclosures

.

e

Executive Of fices/Kernersville. North C.wlina



MA-6 n . R.l!;:; ELL INDUSTn!!. E ' l liG , INC.
'

/ T J ###'.1-78 FINAL LOADING : F. ' ET
'

,

Bill of
Loading Sheet No. 9ff9 Date Loaded !! /1/' * Lading No.

Cu;;tomer

Order No. CONTRACT # 7127 Date Shipped Routing
DUKE POWER COMPANY P. O. BOX 32307

Sold to C/0 MILL PO*..'ER SUPPLY Address CHARLOTTE. N.Y. 28232
DUKE POWER COMPANY CATAWBA NUCLEAR STATIO:;

Ship to C/0 D. G. BEAM Address SC UWY. 274. SOUTH CAROLI!!A

Testination Car Number Weight No. Pcs. hate
- -

SC HWY. 274, SOUTH CAROLINA Y d'*":h 556 16939 6

Kernersville Plant No. Piece Mark Weight Rec. arks

C T -E U- 7.'. 120.11y | | 1, ;O;X | g ; 1

C;T ;1,0 |7;E g ; g CT-:7.-73 770

1CT-: . - 2 5.' 3418C;T ;l 0 2;5;l ; ; ; 3g

C ;T 9,5 ; ; ; ; ;4 CT-rn-4 1007 7

CT ;9 5 ; ; 3; 5 cT "n-35 705 |5g g

CT 96 1E CT-SS-If 98*

g g9 9g g;

I II II I!l ?

|

I II II II| 8

1

1 1I II III $

l iI II III IC

I II II IIi 11

|

| 1I II IIi 12

1

_L II II IIi 11

I II II IIi 1
,

1 II II IIi 1!

I II II IIi 1:

I I! II IIi 1:

I II II III 131899 1-

1 II II III l'

l:,2
I II II !II

.
I II II III 2:

I II II III 2

1



'.' ~ :.t c. -
. ...

DUKC l'0'.li R C0~.rt,'sY* . . .

' faut Ll1Y t 55UU' tt Otri.RinitiT i'' . .- . .

.. '
** * ** * $UPPL itP QU* L l1Y I.',LUnt.'dCC C(f.III lt?.T ICN p;ggc. 24. ' , . ;, - . - - .

|.. . ., ..
-

. . .; ., ..
,. ,, ~

r .- - .. . .. .. . .

Irpre of Supplier IT'i' Crk nnel l in<l. Pinin'. inc. Date /['- 78
'' - - -

.
,

'. /.'ddress of Supplier Plant kernt*rsville.'NC 11111 Power Order Io. C-12517
* *

.. . *
Duke i tem or F.cq. No. 120(4,00-1.0* * -

.

*
.

Spec. No. CNS-120fn00-1.0 F.e v. h* ' '*
. .

*
...

. .. **

Supplier ID Nos.

Description of, (crponent(s) cr Mater ial(s) Fabrien t ed J,'ininr Ac er-bly
. .

$ T .$/l) ~)b *'

.. .

,
.

- a - ..
,

..

ht teche d t ecemar.tc.tien cove rs all Cer:onents/."a:c ri als on Mill rc-e r Orde r.
* E /st t e c t.c d Doc ure n t a t icin iove r s p e r t i c i s h i rr.c n t o f co ;.one n t s /no t e r i a l s on rti l l Pcr-e r O r de r .

The follcsiris 1.isted tests, inspections and re;crts beve been ccepleted as rec;uired by the*

specific 0 tic.-, *
. - . . - . - . .

.
, ,, , ,

/ thysical t ther.icil Analysis liajor Fert.ir F.ecords & Charts .

,

I;ydro (lest Pres crc - FSIC ) ./_ l'ersc+r:c t (vali fica ticns en Eccord*

,

Design f.eport Stress Report j licat Treatercnt"'' *

'

j Radiographic Test Ultrasonic lest 2 !!agnetic Farticle
,,

Penetrant Test Repair NDE ./ Cleanliness-
*

'''' ~ Perforrance Curve ,/ 1.5ME Data ReportOperating Test
/ - /8/16Aj Diriens icnal Check - ,/ Deviation Record /

. .

..- ''N -* . . _ . . ,g)
-

,

~

.
'' *

2} .

-

3)

This certifies that the listed Compenent(s) or t<aterial(s) conforn to the requircrrents of the above
.

ncluding all codes, standards, test requirecents and Quality Assurancereferenced Duke Pc.ner N..-- f

f*fIMgt3 p,v(tRdOO%'1At4Y.A

! . .

. *

y p pc q ~ '. ) F?,i. : E.L
-

..
. ,

)F,,,) NLEf| L sHN"w mW-'

r-

Supplier Ferresentative Auct.orised Signature'

. s t ..r er*. : C W E' ' .
,

N$e . s'/
'

_J-| 79 - -. istle
' - . = - osce .F/V v^-

n ,.
.

_p.. -
..

.
. . _ . .

(51.c ins i,u c i i...mi
.

.. ,. ..
> .

f orr$ 93 0.1/. / Rev. 3 .

N- . .
.

.

- .g

.
.

1 *
. .

.
.

*
.
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1111t\1 NI'I'-l llATA ItEl'tHtT | Ult l'AltitlCATlill Mit 1,1: Alt I'll'INI; MillWl31IllJFN
,

*
.* (A= Ileptred I,y the l'rovizi:ria ef the A5\1E Code Italez)

S,olcCT |cF3*
,,

t . , a,. m . . ....-v.=w..=..==---.

Inc 7127ITT Grf unell Ind. Piping,vra. eKernersv111e ,,,,,,,*
'

. :. r eh,,, et ,d 6' _ o i. --

We'.nd hi. fief re ,i ,

C-12517t rebrie.ied fo, Duke Power Company, Charlotte, NC __ o,,,, , e ,
(home and Address)

to,e,,e, ,, pie,, _Nypo r t e SC3. owne, Duke _ Power,_ Company __ g,
_

s. 'esping s,. tem id.niif ee. tion did IT@1
(larief description of intended use, main reetona etc.)

(e) or. wing we. dT- 61- 181/_._ Prepared by ITT Gri.nnell Industrial Piping,Inc.
(b) Nellenal Beard No.J/A

I

A/- 2 I
6. The meterlaf, deelen, construction. and worknione%1p eormp!!es with AEWE Code Section Ill, Claes

1974 Winter 1974 N/A '

Editlen . Adilende Dete . Case No.

Idemerke: Manuf acturere' Date 8(eporte properly 6 cent &f aed and el r.ed by Commlesioned Inspectore have been turnsehed for

rN Ithe following iteme of thee repcrt _
(Name of Fort - Item nur-her, Manuf acture#*e norne, and identif ysng siemp)

,

Supplementa] Sheets 2 ----Drawings |
3 ----em-(s7 or naterial |

I

7. 55op Hyd estatie Te st I$03d i
p e t.

Piece Park Nunber d 7-f n;. /(j4 De scriptlen of piping inspected
(snelude - n.ad me.. - tasterial h er. ~ nem. p&se eas e - eche die er thic kne se -ler.gth

See Attached Sheets ,

- nn% e - rrege s. .ie.3 |
l

.
-

i
i

- '

_.

1

l
1

1

I
,

we rerufy that the etetemecie mode in shie eeport are correct and that the feNiention of the desersbed piping conforms

with the requiremente es SECTION n hgg{ER AND FRESSUR - CODE. !-

.oeie _f-/ 7- 7 / sig.ed Tria. Piptnct. Inc. gi, d i rena2_- , _ a
( > a t,r.e.io,)

7~/ M 7 "
Certificate of Autheateetion It ertres Certmcete of Aeth&rlsation No.

CEllTil'ICATE OF SilOF INSI'ECllON
,. th. _dere ,,r .d. m...ng . e.,,d e.mm,s e. o.e ueq ,y the ..t.ene, ..ed e, .o.,er .nd ,res ..r. e e s e , ine p.e tore

% ' M _ w endemproyedby * Han kd e C.end/.e the siete er rreeinte or el

beve inepected the piping descrited in thi[Dete Report en[ 19b, anJ etate that to the best of my knowledge

end belief,the Manufacturer bem constructed this piping in accordance evith the applicabl+ Suteertiene of ASME Code,
s.cu.n in.*The llartford Steam Boiler Inspection and Insurance Co.
By signing than certificate, neltber the Inspector not his employee sabe any worrenty, espres sed or iciplied, concern.

Ing it.e pigIng In this Dets Report. rurthermore, netther the Inspeeter noe his empteyer ehelt be liebte in any menner

for any pereenal injury ee property damage et a less of any kind erleing from er corceeted with thle inspection.

I- ~~

~' ~'

/-
Commle elon e e ._

(in o pe e ter ; t.mtaonel 11e , f> tete, l'roesne e and N o.

' Supplemeritet eheete in form of liste, ehetches et drawings may be used preesded (1) elte to Sh" s 11". (2) Information nn items I,2 and 5
on t>le dato esport le instuded on each sheet, and (3) each sheet to nwntere d and numt,et of sheete le secorded Ln item 7, "Remarke".
Printed in U.S. A. (3/73) This form (EC 2) to obt ainable from the A5ME, 34 5 E. 4 7th St., New York, N.Y.10017

L
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. Mii_L TEST CERTIFICATE ' ' '

iTT seinnttt coaronaTio, w:2 '
62933sot.n m_ TTT crinnell Cornorntion

-

wetoino encoucro civislON 0" C3 "
- ..

. . .r cr ville. TLC. * * ' " * ' ' * " * " ' Yerr''Ym'ille ""AuCnw--'-**- ORDER NO. 73, .e 7g32
CHIP TO - See for Duke Pc'.-:er oxyct%vember 18. ic76

CusToucR s -

ORDER NO

ravsiC Ai PacetnTirs
CHUt! CAL ANALYSIS c[oc .

"
F 8773 ft M A T r 9 t Al., SPECIFICAT;ON-

DESCRIPTION OF FITTING
i...

victD
s,. .s svr. iu sto.c ca FITTING MATERIALi = 1- C MN P S 31

c..- poi,,7
at f mi p g g P 5 8. ils wraY no

ne : c _ m t..sc ' A-1060
.

*
21_/,9q v 1_75n p p,. .,- ,7 ' F 47900 81100- 27.8 .26 95 .016 .008 .28 Cr-01-,18-1 KCCH

o
TR CQ J 11

. .,

-Ditto- F S2200 79900 27 5 .25 .86 .009. .011 _ ._23 KC.CL
" "

-rit'o- F 14 900 82100 21.O .25 .93 .0.13 .011 .22 I " "t . A_ER .

[ [
/
% /] (r .

&
;: --z-.,

&< / _ ,'

jc;i / ~

- * Standard round test spec !. men u se .' 'or t' r.sil a nropertien.
7

-

-'
'

The ni'ove fitainn v *s ma mfec".u rn d rnd :.< ate :! in strict . :cenlizmce s.ith AS'C_ .

: . , '

. .h. 5'I -
'I

Sectien TTT. 107/unditi m. CMn_,Lthr<rdt he_122/u;3u er A Jdend!-

.
s

., , .-

Q g. * ' '

*
W. c era rry t'm t%* fd.*ps e sted a~

upm* :t:u.t .: 'n e -

. e '> compty w t #= t*e re.
".I I '.I* ' w. **tt.~ , ; 77 . a .4 . i' *"1 h !8 ff D,',*$,,pg f*.yt er c r<f .e e ='- :he et e s . t. a.! . r teeets C at. 5.ste.msU** g .

_

4* D 3,, TI.1*9
. Brl.it|| [ edF*t* *g: Qp. . * - .

' P' tt $m. Peca C ty f*i ; A me'8.a -

f 't riA} t.ur

'

',s-ic'y ef Ma ] .**4 af Eepa.
I .A"'"' .co n' A3 :

' ''
^~

M''''#~~'*"'****" 'C#

$-
HEAT TRFATMrNT . L t.C C N D . A ** NJ4 M A4.iF ED 0 : NORM ALIZED AND T[MPERED C r r.ORM Att /t.D out*4CHro.f.7rW'ruro 3: ST n r e.s R rt et'. r o

E * HE AT TFIC ATED PCR SPECIFIC ATION ON On t'i n T: HOT F0D'.*"O OT TI.T FN If50 AND 1800 F A*O CCCLEO IN STILL AIR
SUDSCRIDCO ANO SWORN TO DLFORC ME

I HEHEDY CCHTtFY THIS TO DE A TRt!E AND CORRECT REPORT ACCORDING
TO RECOnOS IN THC POSSESSION OF THIS CO,RPORAllON.THe3 DAY OF 89

%
\ isa.Tt.3 % r.
l N r.Wil'A1.y

] NC.TLMt?? I'DrNR ~
~
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. i',:* . Uli10M cal:UIDE C0!!PO;?ATIOM ' C,/ , July 15, 1977
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. k:c"'. . . : : : pM t.INDE. DIVISION
~

'.....,* ,
WV/ L?

.

.

m i. o. m. .., . , u .. . n e.
.

I'.O. DDX 7 3 'J. fM fi d.0 VL. A. Of fl(s 41004
.

.

*

CUSTO.'ER: Industria) 1|ciding Supply YOUR OP.Dr.I; NO. : 1.1-476
2501 Ch:c;;..'t;ne LINDE S.O. NO.: 011476 U

-

Ashboro, N.C. 27203 QUANT 11Y: 420 lbs.*

(for: I1T Grinn?.31)

P.ATERIAL: Linde 6.5 IIcat No. - 065118 - 1/8" Liancter 7. 36" Straight Lengths-

This is to certify th.t Linde 65, ' Class E705-2, as .wpplied under the above order nur'acr,
shipped fron one heat nu:..ber, has been tested using the test estenb}y specified in Fig. 5
of 'tiiiS AS.18-69, and /1!' SFAL.15 specifications. The wire :ut all the nochanical and
-irnact property requirenents of these speci ficaricas using the gas-tun:: sten arc welding
pri: cess with /.raon shielding pas. During the nanufacturing processes, tests, and inspcctief
the rutcrials furnished under this contract have not cc.nc in dircet contact vita mercury
r;r-any of itr. co : pounds nor wi th any ncrcury-containing device ennloying a single bound .ry
of containr.cnt. -

I".Cl!ANicA1. NWRTIM CF WE!MM "F:1 T.in!.E 3 - AS-UF F D * ST:FT.9 P:1.I"VED RE0*.'IP D
lic)d Test :.u:maer G0524-1 G0526-1

-

_

A))-1 c)d ::ctal "fensile
Yic1d Strength, psi 69,400 70,900 6P,000 nin
Ultinate Strony.th,-psi 79,X0 03,900 7;,00) nir
Elongation in ?", 5 32.5 30.0 22 nir<Reduction of Area, 's 79.0 74.1 -..----

C!lARPY V-NOTCil 1" PACT 1ATERAL EXPANSION DUCT [LE FRAC 1L'RE AREA#
%TPENGm 0~-20 F (ft./lbs.) (INCilES) -(PERCENT)

'58-L*cided u S. P[ As-Welded * S.R. As-Welded * S.R. '

126.5 130.0 .076 .08S 60 50101.5 95.0 .074 .067 50 50
|120.5 - 97.5 .080 .072 60 50-100.0 66.0 .073 .055 50 /,0

fNW.'', y'79.,5f 132._5 .063 .085 35
!107.3 (Ave. 3) 107.5 (Ave. 3)

%

./ %.\
-

.

{I?,Uh
.

.R: quired-20 ft./lbs.
.}'7

'

A~:3.:

'(7
.

RADIOG'tAPiliC TESTS: X-ray (s) cet the requirencnts of Fig.1
u

'
-

- Al P.l..H. .ATIO:.= o rau TIO.''s: 230 Arps, 15 volts, S/6 Inches Per Minute o *. ' ?
,

tild? i C.A!, A:. *.:.i sis : f. . e a . J/
-

, ,
. -

_, m o.'
.C . . l'n P S Si /. F Ti 7.r 1:1 Cr Un V Cu

.

0 ". 1.11 < . 01 .017 .55 .11 .06 03 .03 .01 <.01 4.01 .01 - Actual;05 .90 .025 .035 . <i o .05 05 .02 - Required. . . - ---- - - . . --- ---

rax. 1,40 t rax. c a:c. ./0 .35 . l a. .12
.s # - -

< = icss than
'

* \b10:ent Stress Relieved at 112:[i', plus or r..inus 25 F, for 812ours. Cooling rato 100 F/hrc
o o

ta 500'r, then air cooled. -

, korn to before ne this .

! Y.~ day or ' b . , .- :.* 9
.

. ..t . rL. ~g 'v. ,,
.
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,, ;. ,.
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s. . . _
,

. .

< . '. g . , - , , - n p ,.,.. "" '
. .< .

*
.

it, g, i d6nat o--

!..::y r..T ' t rt .c,. ', .' i ' . ,' ',a' . . ihterials Standards Spaial3st
p, ..
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.
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MltTERI AL: Liiide 65 --

-
, ,

This ir t.o. that thin caterial will c6dorn to A'i.73 A5.18-69
'

fa.q_, ,m.e -r, . A:ccrt5 f'y, _r h
.

-?.r + } 1.m. ., .. w. 0., .i n. . - .- u.n..i,,.1,< m...n1,,. s ..,..mu .n,c .,., m,.c .. u .. .-
. n. t.s 1 .. m . . m . .

'
-

rciijuirc:.. chi,b of clas:.:ificti; ion E70S-2 :
- x < .

..
. . -,g -

,~

. .g . ;

.,<,,,,r.,og.
, -

.Q. ,u r,p... .

-
,-. ., .w

-

.

,. c,-. n- ,
.

}! E A T !!U:.~ E R . ~- 065214,% .y
--

- *y N_ g,6 . ..:i i -

*
'

; .
.

_.04 } . P.' j. .. :
'Carbon ' '--

Man'ganese 17. 1 7 ' ' 5 , ~ ~ ?.' ' !'
- -

,

-Phosphorous ,.008- E.
'

-- -.
'

9.015 N , , , , :. : ~Sulphur - -

' sil .:oh ,.~''
'

.12
54

'

.:
"

-

Altu:linu:n - -

Titaniun ' '.. .07J

.041Zirconiu:a . -

h.
_._

.

, .. ,

1

Ladle Analysis: -
. .

. . . .s ,
-

/ A..n. <
.

. ; .,/ ..i. . /t ? .?
. .

~

- 5'
- .~ 7 ti m.t.,'- ~

.

_
-

.
-

,
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tIld:: LJnde GL, IIcat No. 005234
.

.

'

This in to cr.rti fy t hn t the subject tra terial was wolded
| into t est p~.I.ates :.n shown in SPA 5. 3 using WPS 5-2, that the
g test result *: shown i n Tatu;s i r: Associales, Inc. Report 2M00

|| wc:re prodoned f ror1 't hone ton t plal w und that the radior,raphs
! of the test p3 ntet; were acceptable.
!.

,!' The in:bject n.nlerial in acceptable lor use on AS'.IE i

Section II) inbric''. Pion in the nn-we] del candi{lon or '
,

| post-weld heat treated condition (total tir:e no t to execed
|

, 20 hour.). 'T h i s v. : . n3so be ustd on den.ct-tented materin] i

v.ith n ini nimu:n service temperature or 150 der; roes F. i
. !

| This also cert i fies that the subject. n .terial is in j.

i complinnee with a]] npplien.h30 a ddent::. of ASilE Section III, jj C). I throtech the 1977. !?di t Jan. '
.I

;
.
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"; IWiEl:i*.I. TEST I;!d (T J23%0, h8
tg y .

" ; 1. ,

,.. ,.. - . ,
. . ....i . . ~.

e

~,6
a-

~

Linde65,I! eat *Ho.dC5214 -

*y-

s . . ..

The follo' ting terts v:re perfr.imd in reconlance with SFA
5.18, E70s-2: }

' ~

. ,N' ~*-

t 1. , All-1'.e. l..d DetiN Te..nsion Tes t: ?,'

,
- - .- --- ..,

l
'Is-1.'el ded : !! eat-Treettd*.i .

s
,A

Tensile Strength: 79,200 psi Tensile Strerath: 76,600
*,

Y G1d Point: 74,700 'Yicid Poiat: 65,400
'

.

Elonga' tion (p)in2": 28 - Elongttien -(',. .' in 2": 30

2. .C_ha..r ov N'o.t th. _1::c_:e.t. Te t_r :
.

m . s
'%>.g.,

,
As-!!el d_e..d : - .. s,

"

,

- s *
3

.

Temp. ft.lhe..'xLat,sExp.(miis) 5. Shear
.

-s ,

-20 143 91 % 90 . '-
s s-20 123 79 ; 80

-20- . .. - i00 a :s.69,
-'

' 70. ,

-20 111
'

75 2 S0
-20 111 80 80- -

, ,

s
' '

Heat-Tr: s ted? -

7
- - - .- ., .,

Temp. Ft.lbs.,s L a t Ex n... '.(.ni l s ) - 1: Shear
_ -

? '

+30 80 t 63
'

60-

+30 97 73 70
, 130 107 73 70

.

3. Cher;ical lelvcis: (#'itional cir att: r. . : ired !y /6".E Sectia: 111,
.

Cl.1 for infeinatica only)
.

Ili: < 0.05 V : < 0. 01 -- -. - - , ,
Cr: < 0.05 . Cu : 0.12 n c, . ipi ||

~

Mo:X 9.03 QUAUT) cernt:.n |j
*

,' '. APFf:U
' k g g.,.g/:.J ' .[*4, P.;.cli: :j; t j$h; Trr..' : li Npti.ble .. .,,g,4

' n'
'

DATT. ~ I U _ .! I _E'.E' p
- I.

_ - .
, .

'

. . . _ ' . . . _ ' " , ._.-.I....-...'....q.f..Ili.f.1..['_.W.[..,'!
. . .

. . . . . . . . . . . . . . . . -,

+
,

s
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/ < ,... . .. .. . . . . . . . . . . ..

i -

:. ,- .,
'

ij ' '

.
, .

.

.

."

*ilent-t retit<:ct f cer 16 h<>urs L!.1150 d mree ; f. c<..aling to 600 dc gi cos
'

F shall be 300 den; r.r. . I /hr. (! 10D d.<:veu. F/hr.)
, .

This certificatien affir::. that the cc::lents of this report .
are correct and M.curi.te and tha t all ter.t re:,ults ar.d operations
perfor,ried by 11 f Crinnell IPl and our su!:cc:: tractor are in cc:.;pliance
with the requirc:.:u ( ; of SF,'. 5.lP, and the ..;,plicable i.wi.erial
require:'c:sts <>f f.3-F/ 03 of Lec t ion III, Cl .1 of il.e A5E Coiler

and Pr es'.ure Vessel Code, a: de:ig:.:ited by ITI Crir.n"11 IPl . This.

report, in conjer:t ':.r. .:it'; LP.1.ine:e Ct r!.if ri.tr. oi /.i.alycis, is
in c(:Olici.tc with all tpplicaH:: cddend.: of /M.L' Section 111
C1.1 throm;h the 1977 edition.

.
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-

gJ,
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-

.

t,1 .1 . . <, I. , ,. ~ ~. . <I .. : j . ., , ,.. , . . t. , , .
,

.

. < >--

, . . . . ..2...._. .,

\,,j J. f. EIGer Date
.
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.

l

.

.

!

i~-...
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( OU"d lTY CCNTROf. I,

' .\ AVI;Goyzoys,, !.

|
'

T. C. V.;l y.o n j ,

D/,Tr i FD. 2 1 1976 (
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CIW/.LTROYT6RPOR ATl0N Gi. ilFICATE OF /u.,Ers;;/6

. ., m r,r.c muucis cimio'.
CEltT)FIED MATEltI ALS . TEST REF0ltT.g-

[^*

h /eT bthn\p, '
. . .

,*

/ 4 365 Rel .14 - 4).

2 Customer Order No. _ J

N 711093-2]
'

U
Order No.--

.

,
. .

"

National h' elders Supply shipped
P.O. Box N-93
3031' N. Liberty Street This materior conforms to specificotton.Wanston Salem, N.C. 27105 ITT Spec. ES 1073-

SFA 5.1 Sec.IIIL > -.

E 7018
T Type*

[,'(odr$n,$. Atom Arc 7018 '
. Test No. 650.

Di:mcier Size: 3/32" X-Rays Satisfactory
19,650 lbs. Control No. hDD1074

01800}.0.29%
tot Number: 02-3-J728p Moisture

Heo: Number: 411B6841 Concentricity *o

.
Type Stec) A-285

.

Carbon .04
Mongonete 1.06 Test No. Full Split Volts Amps

.

Chromium .03
Tensiles fi

N;c s.ci .02 Impacts 1 6 22 li f.
Silicon .48

C;!umbium + Test As Stress
Tantolum Results: Welded Relieved- - - -

Molybdenum .01 | ITTG - IPl 8 hrs. 01150 F.'

Tungsten [ QUALIT) CGiav0L; Yield 73,100 65,400
Copper *02 #AFPROVED*c Tensile 80,000 75,900

Titanium T. C. WILS,'JN Elongation 28.0% 30.0%
Red, of Area 76.0% 77.9%

Phosphorus .012 DATE9EC:_3? 721
Sulphur .016

SHEET ~~/~ ~ OF~ ~/Charpy V-Notch Impacts Tested 2-200F.
Yonodium .03 - ~ ~L

4,g g/,7,7,.647 Impacts 42-5S-63-72-82 6S-72-80-92-95
Lat.Exp. 38-4S-52-59-6S 58-61-67-78-83

'

% Shear 20-20-20-20-30 20-30-30-30-30

' Fillets: OK Vertical Overhead
~

*

ash!E QUAI,ITY SYS'1E'! CERTIFICATE (MATER'
State of Penna. )' I

Yhe vrfdNNNeo [irtiNs t$If tYO5c[:'r i:O ISSC:unty of York ) correct and that no significant chance hes
been mode in any of the elements described,

Subscribed and sworn to before me in the qualification opproval,
this 21 st ' day of November M 77

CIKIMTRON CORPORATION
v.ritur.c. racoucis nivw_. , . , g

%.M.DW? k h.C MbSEAL ._ *

[
,

u...., w.c
; , ,

,

._ .fd. [. 4'0''#My commission espire5: 8/21/78 BY --- '

D. G. F]ohr
'-

_ _ _ _ .
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C l! L I.'i E T R O 'l ( 0 ] N . A l l O ;) . . . . . -.

. ..
CERllHCAll! UF ANALYSL* m .o.... ,,-........ ..m. m .

.. . . Clilt'l1F1l'.11 MW 'larRS '-T!!QT, REPORT *
. . .

-
.

. i

'
' '

gdti M

y 27 C -c. O- No. mm M
711093-1_ Order No. .._.... : r . , _

Nationn) Welders Supply
P.O. 130x N 93 shipped _.

3011 N. 1,3borty Strect
Winston Salem, N.C. 27305 This rnotcriot conforms to spec:rcotics

*

t -
ITT Spec.liS 1073-
jiEA. 5.. LSec . I I 1 ,_,

.

.

E 70]STecide Nome A1om Aic 7018 ' *"* ~~
cr Trc cr.:cek:

*
Test No. 4S5Diorr.cter size: 1/8" X-Rays Satisfactory35,000 lbs.
Control # MM.'40 4 5

'let Member: 0 2 - 3- S 719 R Moisture 01800"F. O.24L
. Heel Numlict: 40211144] Concentricity 4%*

Type Steel A-285. .

,

Ccrbon '03 '

Mengenese .89 Test No. Fu]1 Sp)it Vo]ts A m'
chrornium .03

Tensiles f
Nid el .02 i

lupacts 1 5 15 14Silicon .36-
*

Columbium + Test As 5trcss.

Tannotum Results: Welded Relieved
. Molybdenum .01 8 hrs. 0 1 1 5 0'' F

-

Yic1d 64,508 62,048Yungsten
Tensile 77,000 74,698Copper -

,
02' El onga t icm. 31.00 2 9. O ?,

,

11:anium - -'- ~ --~ 9 Red. of Arca 79.9% 78.4%Phosphorus .0]] IT m -~ lf'l L

Sufpf.ur . . 0 2 0 Cp '.i.:Ti W i m:. .' Charpy V-Notch lupacts Tested 0-200F,
. Vonotfier.t .02.1 l './.nFRed i U '. -

< r
s 6'i-S3-84-104-106/54-84-97-111-1'

,DATC d[ h f.r.f : 1.at.lixp. 53-67-70-77-79 ~70-72-77-90-834,,....,
0 Shear 30-20-30-40-50 30-20-20-40-70

|S /-~~~OF /-
.L ..tiaET. . . . . ,.J. Fi] ] e,t s : OK Yertical Overhead

~-

.. ..

"4t. tifw,' / .' M?-
'

- ASMii QtIAI.ITY SYSTif4 Clil:T1 F1CNi'E CIATER!!
- $trif e o,. . penna. 1 NUM".l'n N- 17 24 E X P 1 R !:S 0.': SFPTiU:f.i?R S . i!$5
; County of York 1 The un&rsignm! certif.es - t:wr this ecpnet .

cor,cce and theit r.o signir.ec.at ci,ery lin:
becri runde in on.y of the eferwnts c'cac.it.s e.Sebscii!:cd or.cf sworn to bdc *. Me
in the cgurihr.cn';osi cpprovce'. !this - -21st doy of No v'.lah e r 1977

,

*

'. ,
-

.

.
.

CI'fMf.il10!! COP.I'C'n/.llot!
.

. v. i i c... . . .mr. + ., i m .vi.

.$tA( , N42.$k:% S'& . Y~'.W.M *: ,,. /'. ., ; no. ,r r.,t.t.c

. ; 7. ,.) ' / .
t4- /.

'

f.ky (Mt.irnis t Ota C n|.orf s! h[2}[7h ' "

,*

h-<
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'I. . i u.i.:t l'ipin;t Inc.
[

I

SUDJECT: Wo] ding Filler ?dateria .i

WIRE: llACO 128, Heat No.'517715

FkUX: Lindo bO; Lot 0575, Con. No. C8290
.

.

..

Thin is to certify that the subject materials were*

.

!- wolded'into test plates as shrre:n in SFA 5-1, that the

*| tent resu]rs shown in Taussig Associ atos, Inc. Report
2J517 were produced from thone test plates and that the'

! radiogre.l bs of the test pintes were acceptab]o.i

The subject material is acceptab]e for_ use on AS'JE
Section Ill, C1. I material in the as-wc3ded condition
or post-weld. heat treated condition (tota) time not to
c::cced P.0 hours ) . This material may.not be used on
impact-tented f abrication.

. .
'

This also certifies that the subject mat eri al is
~

in complianc with all applicalde addend.i of AS'::' Scction
1]I, C1. 1 1:irough the Winter of 1975 Addcodum.

.

.
.

- -
.

.
-

.

. .
.

. .
.

.
.

.
.

.

%
'

111 B 13.

c.<r.

1"i O.e

Thj
Q,f}5,0;T.2.6fAF

'

--
g ..

.
.

'hs).....f.--,>/mQ c.if
- .--

* *

.

.lohn F. 1;) der

rint erials 1:nnineer

fnata: \() 2p. j 'f **|
.....

.I
..

t .

,



* .
. .

. - . . . _

,

- .
..

,

*

. .

.
.

/ .' ' . .'g : . .':c. . .
-

-.F ' #: y r: * ' '. , , ,. , ., .r<c. . . , ,. .a
,.- 7.;....,(,jr.,,-

~l
. >

. r,.

> f t. . % : m g *, v s . ..,, ;;. s . s .,5
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Report No.' 21547 - August 3, 3977 h
hp)O

,

i
ITT Grinnell' Industrial Piping, Inc.

.'

P. O. Dox 566 - !!wy 421
l'ornersville, North Carolina 272G4

Attention: Mr. J. P. Edler

.

,

.

*
.

. .
.

'
.

.

.

. . ;

.-
.

. ..

..
-

;. .
.

. . ,
* -

,
,

,

.

SUBJECT.
,

We36 !!ctal Tecting of Tuo Plates Marked Nuubdr 320.
,

. .

.

.

q
=

40
. ,s.

- -

W
'.

hM, g ,L qp,,,;-t. -

-
.

'
.

a

''

l'l*0DtJCT 'IE.',iI::G j j rAltij:tr I;;g7:;Tl?iAllD:J : .' f.1/.Tr.1:lAI. I Y,st 111.11011 i oilAttyy t.r.;.ij:c..;:ct-'

.
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. IthCi:C;fsD?ID:

i .
Jaboratory

Two velded }>) ate anneishlien ucre nuleail.t ed to ourisnpa c t t.c u t i ne; and telinion tenting offor cimraica) analynin,
ant:er. bl.ics vere iden ti fi ed as Tentth'' ueld netal. The -

517735; 1,indo 80 f]un; 100.'

nn:'herPlate $320; P ''.CO 12 8, 1 e at to );c tent.<.d i n the an-we] ded
0575. One of t.he plat.cn van

condition end the second was to be str et:n re3ieved before
tonting.

Y&)'

.

TEST !$0ULTS:- h
Chenica] 7'nc1v ni s :

the nub:citted plates wan drilled in.

The wc]d m tv of one of o f rc.a t er i a ) from the br.se
a Imnner '.hich preventcd rcr.'ozaiThese drillings were then cleaned and subjected to a
quantitative chemical analynis eith the following renults:metal.

f320_

Carbon ., 0 4
.

1.30Manganene .014 ,Phosphorun
.023Sulfur '

. ,1'

Silicoa
< . (. 5Nichel . !P'

.

<.95 bl "Chror.fium . 52Molybdtnum $ hk
.

' ~

.11'

<.01 g.gCopper'

Vanadium .

M(.f.T . *.) 6 '"
*

.-,

Heat Treatment:
The plate which was not drilled for chemical analysis was
cut. to fit into a heat treating furnace. THe piecc.s were

heat ed to 1100 1' and held for 16 hourn.
Cooling was donc. 0

at 200 P/hr to belo.: 00001'.0

Tennion Tent.ing:'

tennionn tent. spccinen was nachinedOne, roun-1, a)) weld metal,
fron each p?nte ant.em!-)'/; an-velded and.arter heat trentrent.tent with
l' .ch r.recj a. n e:.n .'ubjec ted to a n tanda rd t enni on

! renu)ts an fo) lows:
1 An-Welded llo a t. T r e a L' A

~

Tennile StrOngth, pni. 79,700 70,760

67,570 63,750
Yic)d Point, poi. 20 20
'i, Llonga t i on , in 2"

.

' ! t <
'

.

h



, .c o, ,g. .

.

,
.

1ne. Page 2.,

. .- 3'1T Grinnell. Indo:. trial Piping,.- .
- ,-

. ..
-

O,. ,
.

.

-Impact Tentiner:.

A totel of c]cven, full size (3 0 mm x 10 to:o) , Charpy V-notch
irnpact tect specjirann vere r.:nchined from the tuo nul>mitted'

plate assemblien. Three of the specimens were fro:n the

as-wc3ded plate and eight were f ro:a the heat treated plot . [3
j

'

.All were notched in the ucld 11ctn) . .-- -

-

3
-

.

nj
.As_ W.=el ded :

.- .
.

-

.,

Tent Abnorhed . Energy Mi]r. of Latera Percent

Tetotrature.0F ft-1bn lh:}>o n ci,o:j,_ hhea r ,..

+30 32 31. 20

+30 13 17 10

+30 32 32 20

.l.l_e__n t T r e c t e_d :-

,
, '

+30 42 38 30

+30 46 42 .30''

40 37 30+30 -
,

'

-20 19 16 30--

30 28 10-20 -

-20 39 28 10'
'**

. -20 25 22 10*

-20 28 - 26 10-

.

- .
.

.

. .
.

Respectfully, sub:aitted,

|
,

N\I o,J.b ..|JL,a ,~

.

.

.

Mark A. 11ineraan
Staff rngineer
TMISSJ G .N SOCIin1;f;, INC.

,

11N!: 1n
tilGIM

,. ,. nic.
-
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w
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y *, T.T ? G *177
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$tli'PL IIit f,i AL I T T ,*."'iowsC[ C L P I I I I C.*.T 10'i Patge M., 5
. *

, ,
.

.f!.*~ m . . . * * ... *. . .., ., ., . . . .

.
-. . . .. . . .,

-
.. .-

.- -
. . ,7 g ,.,,

Itare of Supplier _ TTT I'rin"< 1 i f -1. ''i n i m . i n e ., _ Date /(- .1 'M' <

* *- -. . .
,,

~

Address of Supplier Plent Re -*1a ry_vi l l r* ,' NC Mill Pcreer Order flo. C- 1 F,17*

* ... .

. .
*

Duke Item or req. Ilo. 1~^- '~a-'
-

. -n.-
,

*- -. . . ,, Spec. Ilo. C;$-1?nr. no.1,o tev.'
. .

. ~ . - ..

Supplier 101;os. O. / - I /. 7 (, r' ' *

. Descriptien of, Cce;cnent(s) cr ttatcrial(s) T'abrica ted L'inin- Am-51v
i * ..

! (' 1 - Sm .- ?e.
,

-

; . . :- -
> ...; , s -- ..,

- * *

. ,
.

*

Attached Coct+.cntatica cevers all Cor sonentsh*aterials on Mill Pcwcr Order.
* L Attached Do:veentation iovers partial shi; ent of Co penentsh'aterials on Mill Power Crder.

- -
. .

** The following listed tests. inspection's and reports have Nen completed as required by theI

i specification:
*

.
I

*

. , , . ~ .
, .. . ... .. ._ .. , ., . ,- ,,... , .

W hysical & Chemical Analysis Itajor Repair P.ecords & Charts..
Hydro (Test Pressore - PSIC ) Mr rsonnel Quallficaticas on Record

**

-.
'""" *

_
Design Report

_ 5 tress P.crort _ v 'lIcat treatm nt
'

g r.adiegra;. Sic Test Ultrasenic Tc'.t # 1bgnetic Particle,, ,

l'e ne t r a n t Test
_

Ecpsir et Clernl*ress* -
.-

' # f'!;; DataOpe ra t ir.g Tes t Perforr e.:e C.arve' - * * ' ' *
5 r ; orte

# Dic<nsicnJ! Cl.eck . g Devjation 1.::ord / / */@ L'
. - -

.. ,
,

t) .-N'

. ~ . , ,.

.__
-

. .

2)
** -

. .

__

)) .

This certifies that the listed Croonent(s) or t'aterial(*) ce, form to the recuiretents of the ateve.

referenced Ow'.c r wer ca:u.nts includi.99 all ceces, staw ards, test requircren ts amt b e,li t y As ssr s -c

requircnents invcicJ therein.. .

* * - .

DUKE POWER COM' AN.Y
.

. .

, . *
P .

-
-

. .

' '

J% * * * rt2- 1 - it --
QA RECORDS APPROVED *

* *

f. $upplict RepresentativeAbarlicdSignJture*
,,

/* / /
'

' 4A REPRESENTXTivE *
.

'

3*/d [i**
DATW .

.
,

*

($ye inst as.clinm)' -
. . ..

f orn '))0. l A / Rev. ) .
,e .

..
'

. [ '
,

,

. . . .
,

.- . .. ,
, **

$
-

* * * . .

.

.

.
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(Au iteipired t>y the l'r,ivi .iom. cf the AMIB Co.!c Italry.

-.:-.-u.--:n.-..:.em-_..~._m.-=._.=.=-=.__......._____./~a,.
,

, .,_ . .-n _ . . . .- ,--: c - :. -,n .r
. .

.
=,e, r.6,se.',4 h, ITT Crinnell Ind._ Piping. . Inc. Kernersville 7128o,4., 3.,en .m, ... 4 +i.. . . e e r . .. . ,,,, , , , , _

, a

'' '**'"*"d '" Duke Powe r Coranany, Cha rlo t te. NC C-12517* * " " * *cu. . . a 4.sa..... -

3. o. , Duke Power Cocipany Newport. SCg, ,,,,,g,,,,,,,,,,,

|D1N ~|'/h Ys. rs,se s,.i..sne una.n..-
tues.e o..<,ipia.. . . ..a.4 .... r . .. ,e..:

c.3o,.-iosn.. O E /. 7 Q m MnndI hhn Wl N N, M._ r ,,, ., .4 6, -.
(b) N.is...! n .,d H.. A

6. The m.i.,..l. 4..l.n. e n..trocelon, .M e.,hm. .hlp c .mplie . .ith ASM E C.4.. Snii III, Cl. 6. d "
1974 Winter 1974 N/Asens _ , , , , , , , , , , , , , ,c,,,,,,

n...,6. i u. r.. .,.... o . m., . ,, i, e...iiri.4 4 . .. s, c. ..i 4 a.. . ... h.. 6... r r.s.h.4 r.,

m. t.u..s.is n... .c as. n - m. (n... .e r.n - n.. .h.r. u .r.ei ,.,. .. , aso.atie,ia. .t.= ,s

Supplemental Sheets Q ---Drawine,s

3, //, 6 -Bill (s) of Material
*

v. sh.,w er..i.ne T.. Fieldr , . , ,
,

s. o..<espia.a er et,tr's in.p.ci.4 Pioce Mark Number d| .$/)? '7 b.<:...4. . -......a.,...-. .,ie.. - h...l..,intenn... i .si.,

See Attached Sheets
.m:., . - n . .. . ..

. .
*

.

.

'
-

,

O~
'

.

<

__ %

.

i,e ,e risfy th.i ihe ....emeni m. .. so ihi. c.po,t .,e cer,ee. ...f t h. ih e J A,ie.iio, of the Je..rsit,e,9 piping conta,m.
1 /.sih in. requJ,e n ee .. of S E CTIO"4 !!! tte .wf. in.a. ".a e u ANo raESSUt' VEs%F L CODE.

o.i. _ lo d'M si.. 4._.Ind Elpinn _Inc a, ? %.S / , R-
sa . u

r <r. u... .,3 - -

<(
c.nir.. . .e 4..h.,i,.is r.pi,.. 2'N * 7 9 A * / '- '9 ti.... .c . . . .,i . .i i .. w..

..

CEllTIFICATE OF Silol' Instil:CTitn
i, in. 4. r. i 4,6. 4i.e . ..na .m.i . . . . ...a 6, in. n.u...: a... .t n . ., . : r,. . . .,. v u. . : .. .. ....
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SUT3 JECT: Wolding Fil! : 'iater!als
WIRE: Linde C5, Heat No. 0G5220 .

This is to certify that the subj.7et material was welded
into-test plates as shown iri SFA 5.1 using WPS 5-2, that the ;
test results shown in. Taussig Associates, Inc. Hoport 21131 .ere I-

produced from those test plates and that the radiographs of the
test plates were acceptable.

The' subject: material is acceptable for' use on AS.'.!E Secticn
,

III fabrication in the as-welded condit' ion'or post-weld heat- |
treated condition (tietal time not to exceed 20 hours). This 1

1.* may also be used on impact-tested material with a minimum' service
. temperature of +30 degrees F. .

,

This also certifies that the subject material is in co:npliance :
with.all applicable; addenda of AS.ME Section III, C1. 1 throu;;h *

the-1077 Edition. '
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MATERIAL TEST REPORT #24131.

R &-D TEST #460 r.m - - - =: e-

f f ,f 0 |\ **,'. 0 ' ! 'h.
Linde 65, Heat No. 0G5220L " * "'""" * #

. ~

'The following tests were performed in accordance with SFA
; 5.18, E70S-2:

,

1 .

x ' 1. All-Weld Metal Tension Test:

.
e 'As-Welded: Heat Treated *
: n...

' Tensile Strength: 81,850 psi Tensile Strength: 78,750 psi
'

Yield Point: 68,700 Yield Point: 70,825.

l' Elongation (%) in 2": 30 Elongation (%) in 2": 31.

2. Charpy V-Notch Impact Tests:
-

.

-As-We]ded: '
-

,~.q
s#

1Temp. Ft.lbs. Lat. Exp. (mils _) SShear gTTG - gg ')g

' q@L@ C' '

- 2 0.* F 49 39 40 g;J pRGVM. . j
,

J,

-20 17 19 20 gt.SG ;'

AkTg-20 44 35 40
c |sT E !.0 1 j t2 ~ ~P~ ,-20 G3 46 50.

-

-20 7G 56
SHEET 3 cF .!-i

60. -
. : -

Heat-Treatedr 1" #
. . _ ., -

*

Temp.{;
C,,;$<0 ,,'

-

Q--

Ft.Ibs. Lat. Exp.(mils)
-; -

% Shear 4'

0<3+30*F; 103 GG 70 i+30 70 59 GO' +30 70 51 50t
't

3. . Chemical Analysis: (Additional elements required by ASME
: Section.III, C1. 1 for information only)-

1 -

Ni : < 0.05 V : < 0. 01
,

Cr : < 0.05 Cu: 0.10
Mo . < 0. 03 -

I
.

1 . -

* *
_ -

.mun en.

$

.
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*1icat-treated for 16 hours at 1150 degrees F, cooling to.

G00 degrees F shall be 3C0 degrees F/hr. (+ 100 degrees

F/hr.).

This certification affirms that the contents of this report !
are correct and accurate and that all test results and operations i
performed by ITT Grinnell IPI and our subcontractor are in [

compliance with the requiremen ts of SFA 5.18 and the applicable
material requirements of NB-2100 of Section III, C1. 1 of the
ASME Boiler and Pressure Vessel Code, as designated by ITT Grinnell
IPI. This repoit, in conjunction with the Linde Certificate of
Analysis, is in compliance with all applicable addenda of AS'.:E

'

Section III,.C1. 1 through the 1977 edition.

_' .C f 3f7.975 -

J. F. Elder D.ite

Materials Engineer
.
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Report No. 24131 March 28, 1978-

ITT Grinnell-Industrial Piping, Inc.,
P.O; Box 566 - Hwy 421 '

Kernersville, North Carolina 27284

Attn: Mr. J. F. Elder-

,

. . . .
.

-

. .
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w-cz.cras:xrr==v g.g%

9's
,

' . .

gTTG - riBOL ' ,
guAL@ . .e. c O i

' bS01h.a\
.

.

1 ? '' x
oN1gf'h4, ' -(/ .- .

{c7''c3 c.C ' ~/'j.4
s '",,

-

.S .U. B .J E .C .T
-

-

Mcchanical and Chemical Testing of the Wold
Motal of Two (2) Plates Marked Teat No. 460.
Per Requisition No. 34622.

.

|

*
.

.

PRODUCT TESTINC G TAILURE INVEST 1GAllCN (J MATERIAL EVALUATION U OUAllTY ASSURANCE
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_BACKG P.OU'ID :
-

Two (2) welded plate assemblics were submitted to our
laboratory for che:aical analysis, charpy impact and.

tension testin<* of the wcld metal. The assemblics had
been identific:. 13 plate no. 460, 1/8" Lindo 65, !!ca t.
no. 065220. O r. - plate was to be tested as-welded and
the ~other touted ctf ter a stress relieving heat treatment.

PM. wmxn_.m
hQjO , { p #^TEST RESULTS: '

" " * " ~

Chemical Analysis: - - - - - -

'

-
.

The weld metal of plate no. 460 was drilled in a manner
which prevented removal of material from the base metal.
These drillings were cleaned and subjected to a quantitative
chemical, analysis with the following results:,-

, . . -
Nickc1 <.05% gG 0 'It ~\,

Chromium <.05 OgTt
Wp#gge 3- Molybdenum <.03 Q

yl@03Vanadium <.01-
, , .

bCopper .10

o f m'( f 3'
t .., 2

9,,ci l
C
).

IIca t Trca tmen t : sB C ''
e'

,.f.y[Ji ,}
,<

The plate no. 460 was cut to permit it to fit into heat
treating furnace. The pieces were heated to 1150 F and w"gOu,

hold for 16 hours a': temperature. Cooling was done at a
( rate of less than 3000F/IIr. to below 6000F.

*

Tension Testinc:
.

Two, round, all wcld :r.ctal tension test specimens were
machined from plato no. 460, as-wolded and heat treated..

Both specimens were subjected to standard tension testing
giving the results as follows:

IIcat Treated As-Roccived-

N No. 460 No. 460

Tensile Strength, psi. 78,750 81,850Yield Strength, psi ( 2Soffcot) 70,825 68,700
t H1ongation in 2 inches 31 30
t Iteduction of Area 68 70.

.

e

.

.

k --
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-gpact Tecting: .

.

'
A total of eight, full size (10mm x 10mm) , Charpy V-notch
impact tes t speci:v.. ' tere machined from the t.wo submitted
plat.c assemblica. rice of the specimens were from th'e
as-welded plate and three were from the heat treated plate.
All vore notch in tha wold metal and removed and oriented
per MB 2322 of the ALME Boiler & Pressure Vessel Code.

No. 460 - As-Received:

Test Absorbed Energy Mils Lateral' Percent
Temperature (ft-lbs) Expansion Shear

- 200F 49 39 40
200F. 17 19 20

'-

- 200F 44 35 40
200F 63 46 50-

200F 76 56 60
' -

,
.

No. 460 - IIcat Treated:
.

+ 300F 103 66 70
+ 300F 70 59 60
+ 300F 70 51 50

'

.

.

( - =-", ".

Respectfully submitted,, m u,
y. y en

, av \ snr. J c.!. f. y g, ,
.

~3 9
,

;. ,'**m s I ([t.f - .- f.t u,3 ne

A Mark A. IIIncman

f(,7 Staff Engineer
O TAUSSIG ASSOCIATES, INC.

Mall: 1 '''
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PRODUCT TESTING G FAILURE INVESTIGATION O MATERIAL E'. '.LUATION O .O' ALITY ASSLPANCEU

TO: ITT Grinnell Industrial Piping Report No.: 24131-la
P. O . Box 566 - Hwy 421 Date: 5-26-78
Kernersville, N. C. 27284 Your Order No.:

Attention: li r . John Elder
SUBJECT: Charpy Inpact Testing at the Weld Metal of Test Plate

#460A; 1/8" Linde 65, Heat #065220 - As-Welded.
.

Impa t T i a: /' ' a

L' -

j

Specinen Size: 10mm x 10mm gh
pp8f*' gNotch Type: V

Test Temperature: + 30 F v%,d

Specimen Absorbed En c rE;y Mils lateral Percent
Number (ft-lbs) Expansion . Shear

Cl 105 67 60
G2 137 70 70
G3 101 66 60

.

All specimens were removed and oriented in accordance with
NB-2332.

ITTG - IPI
QUAT!TtCCMTI'OQ

),VJPROV20 ?.,'. !

T. C. \'itLSCM

Dr.1 C.l.'M. 3. 0 073- --

StiEET_$_.O.@ .J
f __

b/q! l,,)'.['f TquGSIG ASSO"lA T EG. INO
,

f

I

Corwyn $. Ilercer Dy ' N'.* 2 .'. bb _--
! :la r k A. It In ema n.

i General Manager :i . f f 1:ti n in ce rL_
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SUBJECT: Welding Filler Materials '

WIRE: Linde 65, Heat tio. 065220
.

.

'

. This ~is to certify that the subject raterial was welded into
a test plate in.accordance with t;3-234C using WPS 5-2. Thest; test

results are shown in Taussig Associates, Inc. Report flo. 24131-la
and supplement the results shoan in Taussig Associates, Inc.
Report tio. 24131. *

.

Charpy Impacts
'

Temp. Ft.-lbs. Lat. exp. (mils) % Shear

' '

+30*F* 105 67 60
+30 F -137 70 70

--

+30*F 101 66 60 ~
'

-

,

.
-

.

'
-.

.

*
.

.

.

'
,

-

:.
.( \ J. r. Elder

Ntaterialc Engineer

.
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\"
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-

\ ITTO ' wCL 1
'
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! Date: 6/1/78 Page 1 of 1
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MATERIAL: Linde'65
4

This is to certify that this material will confor to A'ilS A5.18-69
ISMS SFA5. 18 . _ It has the followin.; che.nical analysis meeting :nc
requirements 6f classification E70S-2 :

,.

-.,

g,;. : ,. ./ .-
-

HEAT !!!!.'7!E'1 0652]b /b-

i .b 'J i *

~ r

Citrbon .04 b-

Manganese 1.17 h-

Phosphorous .008 '

-
,

.'

Sulphur .015 A '

-

#'F
.

Silicon 54 -' " * -

(.+%g
-

0
-

Aluminum' .12
~-

- .

Titanium .07-

Zirconium .041 -
-

Ladle Analysis:

/-

Quality r. c.r_tranY.k'1 - /'WhMcWv. '. p
.iel.:2.r.f . 2:arlais Planc. ..Union Carbide Corporatica - Lindo Divicion,

'

__

l
ITTG - 1. l'

QUALITY CONT.iCL )
J,'-Afi2 COVE 02,'. 1

T. C. WILSO*1
~

DATCdS t.t ytl0i.

*
._

. siieET_! or 4 .i-
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j f.r.fiso:aal l's,s.;s,. !ri.- - .

:
. .

.

SUDJll'T: * ~ ld ing Fill er I. a t e.r ia ls.. e. .

t

[ ~' .

WIRM: Lindo G5, IIe:tt No. 005224 i
'

;a .
.

-

This-. in- to ce:rti fy t ha t t he sub,icct enterial was wolded+-
'

j. into' test p.lates ten shown in SPA 5.1 ur, inn WPS 5-2, that the
,

'

| test' results shocin in Tauar:ig Associates, Inc. l'eport 23400-

;I were' produced from thono test plates and that the radio;;raph--! of the tent plates woro acceptable.
!o .|

..I-
,.

. The subjoet material is acceptnble for use on AS'.IE
Section III-fabrication in tha as-wo'!ded cemdition or

-

j post-weld heat treated condition (total time not to exceed
:- 20 hours). Th)s may also be . used on imnact-tented materini

-

awith n. minimum service temperature of + 30 degrees F.
<

-

I-
!

This also certifles th .t. 'the subjecL material is in'

compliance with all applicable addenda of AS!!E Section III, '
C1'. 1.through'the 1977. Edition.

'
.

.
-

.

1

\m\ .m.~ ~ v n. -,:.,
,

p (n .J>qfg n (_.1)ib - .J.J'
n - e'f j f,,

*
/ -

<

h.r.f(n/t
.

- -
J. NL . - '~ b. . r-. y * '/ . -~ . -. >a

Vv . c>ca
J. F. Eldoc '

.t:nr - - - -_ -w m = _ _ J

>

(r.e..G. h
* "
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;

l
.

4

!

...---'~~~~~~T '

ITTG - IPI

) g u g .t n C C tlTl!O L. i
;

.-

*

J ,

.1,r.graun02|- :
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|
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-

f
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!,;,. . . . .,,

.

.4j.. ...: I. . . . . . . . . . . .. . , .

. I

.in.l. .r.Li hpig I.w.
I

IWlEP.1/.l. TF.ST F. W2'.T J23 M
.

P. t. D TT.;T .~.:35 *

-n,w. __

y/ O ;

j1 {f {,! <. 3- (IL - _jiQ
< 3Lir.de 65, !! ant ::o. 065214

.

The follerin.: tens wre peric.:r-d in u ccrc':nce uii.h SFA
5.18, E7CS-2:*

.

b

1. All-Weld : etti Tension Test:

As-!!eldad: I! cat-Treated *
i.

Tensile Strer.gth: 79,200 psi Tensile Strength: 76,600 1

Yield Po' int: 74,700 Yield Point: 66,400-

Elongation (S) in 2": 28 ElonJation (!;) in 2": 30.

2. Chat.w. V-|:otch 1: met Tests: i-
1

.

As-!!elded: i

' _TeTp . ft.lbs. l a t. Exp.__(gils) %S'iea r

-20. 143 91 90
l

:-20 123 79 C0 !-20 100 69 70 ;.

-20 111 75 50
-20. 111 80 E0

.P.r a t - Tr.t.z~.:a d.'-
d '

-

. '=
'

_Tc.v o . F t.1 t's . 1.a t. Exp. (nils) TDea -.

a 1

A.g.
45 O,' !

+30 00 63 E0 N430 97 73 70 O
430. 107 73 70

3. Chemical /,n:1y~ sis: (additional cicTchts required by AS.':E Section Ill,~~' ~

C1.1 for infoni:stien only)
;

lli: < 0.05 'V : < 0. 01 . - --- -

ITrG . IPI !-|Cr: < 0.05 Cu :. 0.12 '

P.o : < 0. 03 QUAtiTy ccriri.ot. < j
b

,
....

..i.c.
.!.!.Apr f O'J.0 '.'.

1j . - 1.;,. a;,,;.,. . . ., . . . . .. . .
. ..

.a. ....u.... . . .

T. C. WILCON l.
!

.

. . . . _ - . _ _ . . . . . . . . _ . . . . . . . . . . . _ _ . . . . . . . . . . . . . . . . . DATC''0 2 I UID ,. . - ...

Sill'ET..3 0F- d I,.

. . . . . . . . _ . . . . . . . . . . . _ . . . . . . . . . _ . . . . . . . . . _ _ . . _ -,
d- - le.'

_. . _ _
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,c . .

- Se ; , /

. .: . - /- .

, I

; ;. ...

:, ; 1
, .

|.
.

~

$1(cut-t nta ted for If, I. n.rc t. t 1",0 <: arce.; f, cr.c,limi to 600 dcgro:S |

1
<

E F siiall be 300 :egn.r;:. I'/hr. (t RJ da': recs .r/in .)
i

.

This certific..tica- a ffir:.:s the: the ccntents of this report
are coe rect 0:a! ..cc n ,a: t*rvi that a!I te.t rowlts Or:d ope! rations
perfoii.;cd by lif O i:.i. :ll I 'l ad t.n r.ubcc:: .ra<. . )t- are in cc:.ipliance.

.wit.s; a.;u requii m .u.: ra.

,. ,,. , ,, i w . t .e n. . ;e i ic. . i e : ..a. r ri a l,.. .

. , ..ms

rec,uir;:rc its of :.';.UO3 of f,2ction 111, C1.1 of .he /G :. Poiler
and Prcssuie '/essel Code, c; desitanted by 11T Cdnnull IPI. This
repert, in.ccrjur .ti:.a tith t!:a Linde Certii10.'.2 of /.i.21715, i' '

in cc:::aliance vith ell opplicable addenda or /EC Section III, IC1. I through'the 1977 editicn. !
*

l

.. .

~ --.-

\ 1 I

(,A (' "bh~

.
,

*
|J , emet. 4gd;3. ._- -____

'
_

.

.

\ | ......?....|
-

. .

, . * :. . . . *
, . .

*

JT T. u..a tue

.

t

b ??.,i%~q
2'

00,

, ~... -.
I ITTG . Ipt |',

QUALITY CONTR01. I
J.' AI'I'G0VC O.' t |

|
'

T. C. V,'il. sot; ,i ,

,

1%TC l EU. 21 1.rn, i *

, ----.

, !:16:CT., d.,,,OF-_.[~.,j
'

:.._.

|
_ _ _ _ _ , ,

. . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . _ . . . . . . . . . . _ . . . . . ,
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'0(LDING P*0!UCIS elVIIIED.

"

CERTIFIED MATERIALS TEST REPORT
.

.

i 1 Customer order No. .__4 3 74 {14-4631)lyJV'-29.b..'L-
.

-

i "
Order No. 153016-1

r- '
'National Welders Supply Co.

Sh.ipped

P.O. Box N-93 *
.

* This materior conforms to Specincot;on
~

3011 N. Liberty Strect ITTG Ipg ,ES 1073-3 5 US 1034-4,-

~ 'ASME SFA a,.1 Sec.III NAaei*
. ? f ia.uTY C0;gnot.Winston Salem, N.C. 2 Sjp :|-s

Trede Nome / Type E 7018
er Trademark: Atom Arc 7018

DATE-_Y~ M ~ -

Test No. 1149
Diameter size: S/32" SHEET _ / op,,/,, kX-Rays Satisfactory20,000 lbs. Control No. NNN050

-

i.

tot Number: 03-3-B821K MoistGFe J18000F, 0.11'.
Heat Number: 482B5101 Concentricity 3% .

* Type Steel A-285, . .

Corbon .03 -

Mongonese .92 Test No. . Full Split Volts Amps

Chromium .03 Tensiles 6Nidel .03 Impacts 1 7 24 170
silicon .28

Cof;mbium + Test As Stress
Tantalum Results: Wolded Relieved

M:tybdenum .01 16 hrs.31100-1:000F.
Tungiren Yield 68,000 62,000

Tensile 77,500 72,700copper *02
Elongation 28.0% 32.0%.

" ' " ' " '

Red.of Arca 71.2% 78.1%
Phospherus .009

surphur .016 Charpy V-Notch Impacts Tested 'l -20 F.
Vonodium .01 Impacts 123-13S-150-135-214 120-172-130-204-203

Lat.Exp.SS-S6-84-32-91 81-80-86-91-35

o % Shear 60-60-70-80-00 50-80-80-90-90

Fillets: OK Vertical Overhead
ASME 2UALITY SYSTE.'.I CERTIFICATE (MATERI.U
NUMBER N-1224 EXPIRES ON SEPTE.'!BER S, 197

,

$lete of Penna. 3

County of York SS The undersigned certi6es that this repost is
y

correct and that no signi0 cont change hos
been mode in any of the elementi descri'oed

Subscribed and sworn to before me in the qual;6cotion opproval.
thi5 6Til day of April 1978

CilEMtTRoll CORPORATIOt1-

s q v ste ,.c e aosuois omuo=

$ eat M .h C D8dh-

....,_,..,4 g ,jg,

My comminion espires: 8/21/78 sy /- A[M
*

1) , C 't.d ri,



5 9.EIROW tC C |T:C. uciuiritnic ve niuu i....,,,,,o

, st,om3 PJZuCf 5 C8Tl5' ors _,
w

!. ,
CERTIFIED MATERIALS TEST REPORT }, ,

*
,, .. >.

. -

Customer Order No. 4.311
' *

?.* * ' ''

u WVbdr 0 h+ -
-

* ,

:. . . .. . " 150310-1"' s ' ;,'f ,
.;f,/

3 o, der n.
.

,r- y ? '-
0

i g "', ,v National Welders Supply Co. f, 9
-M.- Ref. 14-5406 S h,'PPed

3011 N. Liberty Street ..

This rnoterial conforms to Specifico!;enWinston Salem, N.C. 27105 gg.ipi
i QUALITY CONTi}0LES 1073-3 [SFA 5.1 Sg.g.I.

y,tgppgu R O?eL. I
-

T. C W''SOI4 E 7018 *'

O We TypeTrade Nome Atom Arc 701,8 DATE.gg ior Trademark: ..- - -

LTest No. 1145
Diameter size: 1/8" SHEET.l 0F_ lX-Rays Satisfactory-

50# sample retmened .6 Control No. NNN009
tot Number: 02-1-L719R Moisture 018000F. 0.15%

H:ot Number: 421B5451 Concentricity .t'i
.

Type Steel A-285-

,

Carbon .04-

Test No. Full Split Volts Amps
Mongonese 1.01

Chromium .03 Tensiles 4 -

Nickel .03 Impacts 1 5 22 135
silicon .43

Columbium + Test As Stress*

Tantorum .Results: Welded Relieved
16 hrs.21100-1290 EMolybdenum .01

' Yield 67,000 65,700
Tur given

' Tensile 77,400 76,900
Copper .02 Elongation 28.0% 31.0'

D "I" * Red.of Area 67.3% 78.1%'

Phosphorus .010
| sufphur .015 Charpy V-Notch Impacts Tested 3-200p.
l vanadium .02 Impacts 96-105-107-107-121 S8-92-94-109-112

Lat.Exp. 72-71-71-75-77 72-71-78-79-S1
% Shear 40-50-50-50-50 20-30-20-40-40

'

Fillets: OK Vertical Overhead-

ASME QUALITY SYSTDI CEni'IFICATE (."ATER I ALS)
NUMBER N-1224 EXPIRES ON SEPTEMBER S, 1978.-

St1:e of penna. )
~ '

*

The undersigned cereir;e ihot this ,eport i.55- -
-

C:unty of York ) correct c nd that no i?gnif' cont change bs
been mode in any of the elementi described* '

5 bicribed and sworn to before me In the quot;f; cot;on opproval.
*

this 7th day of March 1978

CHEMETRON CORPORATICN
yv(tt'.=e6 r st0Du c t % Davibl0Ps

. J.hEh%_5EAL R% %_
u...., r. ~ ,,

// ef'
,

My comminston espiresi g/3}/7g BY _ [_N ' < ' O M. f*

f.,

yo. .,ac9 y
,



W .1'

CilEMETRON CORPORATION CERTIFICATE OF ANhliblS -

,

wnum neucn oms o2 7 ' J' _. 7. . , -. ':, <. 1
.

CERTIFIED MATERIALS TEST REPORT l. '

.
.

,

-
.

g I 4365 Rel.14-4243V -

( , hg) g Customer Order No.

L 711093-2
Order No. _,

. National Welders Supply shipped-

P.O. Box N-93
3011 N. Liberty Street

'

This material conforms to specir. cation
Winston Salem, N.C. 27105 ITT Spec. ES 1073-1,

-
-

SFA 5.1 Sec.III
L a.

E 7018
Trode Nome T Type*

or Tr:demark:- Atom Arc J.Q1fL Test No. 650,

'

DI:m tir size: 3/32" X-Rays Satisfactory
19,650 lbs. Control No. hBDt074

.

L t Number: 02-1-J728P Moisture 01800 F. 0.29%
He:t Number: 411B6841 Concentricity 41-

Type Steel A-285s

Carbon .04
~ Mo:gone se 1.06 Tes t No. Full Split Volts Amps

Chromium .03 Tensiles 6
Nickel .02'' " Impacts 1 6 22 110

-

silicon .48
C:!vmbium + Test As Stress

Tcntorum Results: Welded Relieved
'y\$ 8 hrs. 01150 F.Molybdenum .01 ,

Q Yield 73,100 65,400Tungsten h Tensile 80,000 75,900
Pper .02

Elongation 28.0% 30.0%" ".'"* R Red of Area 76.0% 77.9%_

Ph:sphorus .012 ITTG . IPI
.016) QUALITi cont]CL Charpy V-Notch Impacts Tested 2-200F.sulphur

Y:nodium .03 X' APPROVED .'
' c. VMLSON

Impacts 42-5S-63-72-82 68-72-80-92-93-

Lat.Exp. 3S-4S-52-59-68 58-61-67-78-S3
DATE_FE',t,@,2 . " % Shear 20-20-20-20-30 20-30-30-30-30, _ E'_

SHEET __/. 0F /.}Fillets: OK Vertical Overhead

ASME QUALITY SYSTEM CERTIFICATE (MATERIAL.S
5t:t2 cf Penna. I NUMB ER N - 12 2 {3,E,X Q},i,q3ed ,1,,;"f,p,P,g,M,y,K,p,,, ;p9o33 nC:::ty of York I correct and that no significont change hos

been made in any of the elements described.

subscribed and sworn to before me in the qualificcilon opproval.
this 21st day of November M 77

CHEMETRONvouu s o.v sue. ION
CORPORAT

w a vie.c. .q
A. S , .. DW h- $ t A L __.. ,v-,..... ..

'~ / '- / .
N'~ NMy co.:misiton espires: 8/21/78 BY --j

' D G. Flohr.



w m ~ n

fh()//y/ )(/'////,-o',//h'i 'j')'k!(hk - b ff2(??,% TEST RE? ORT' / ,

</</ .. . ~

'|' '/l *NntkyS. e' <rk&.iwM..h/|''/|'?.') DATE:

""'
sot D'TO:o'ld flich ray SillPP'Eu TO: DATE SHIPPED: II/3'/7'

I:21 =

Kernersvil le, !!C 27204j-

[, C[P.O. i;O.:- P.O. f;O.:- j,;r

SPECIFICATICM: '

' IiE.I IOU'*;DS ~ ~ ' ~ ~ ~ 92E 1YPE t OT r.O. HF4,TJiO
~

1.- 1/8 128 18;m 51 n31i(, )
.

s -

g. .

,

3.

4.
~ " ~ ~ ' " ' * * ~ ~ ~ ~

C*^'D $f 6^ /h ,'2 ,IY . ,I
~

5. ; 3 L_ -4 .,

6.

CHEMICAL ANALYSIS OF V/lRE CiP!.VE!stisifi:!x
11 EM C P.tn P S S6 Cr Ni f.'s i. I Cu

1.' .33 -1.71 .019 .013 .05 0D 04" .53 00 .n41
_

2.

.. .g-hi3.
.

4. j

_._ .. . 7.- ,
_

, f_.__ITTG__lPI l.
g ~ QU/.LITY CON TRCL |

~ -- J,'.AF PROVED 4'H
ADDITIONAL Y,'IST G2SULTS

T. C. WILSON |

DATE,.,tA '_o U78 ,
___ ..

i-

Sl1EET ./ _OF.O_ j

<

St3to cf I ccrlify the c! :mical analysis and physical or mcchr.ni
cal test c',ultr rmrted above ate core cet as centa:m -

City c f._ - in the to i S. et :he u>mpany.

' Subscs:bett . mil sworn to before me this- - . day

Of- 19 ,

},

- 1, '.i 7. . /
c.. . . ., ,-.c

. i.. # ' Y'' ' '

My Nmmission expires '',
_ , _

ytna ir. ,w t.uara i i;t l'.dif f.*t NI

m.
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122Grinnell
_

l'

v . ~ . <j j-) ,4. -L 'O ,a] :||
in,tmeri.it Piping ine. p,y, f,

,

x .

SUBJECT. Welding Filler Materials

WIllE : RACo 128 !!M:!: Ilt. No. 51034G

FLUX: Linde 80; Lot 0575, Con. 8390,
*

s

.

This is to certify that the subject material was wolded i
'

into test plates as shown in SFA 5.1 using t'PS 3-1, that the
test results shown in Taussig Associates, Inc. Report 22367-1 i'
were produced from those test plates and that the radiographs
of the test plates were acceptable.

The subject material is acceptable for use on ASME Section
III fabrication in the as-welded condition or post-weld heat

. .

treated condition (total time not to exceed 20 hours). This

material shall not be use_d on impact-tested fabrica, tion. '
, , , , ,

Thiscertificat1hnaffirmsthatthecontentsofthis'

h report are correct and accurate and that all test results and
operations performed by ITT Grinnell IPI and our Subcontractor I

are in compliance with the requirements of SFA 5.23 for an
F70-EA3-A0 type classification and the applicable material
requirements of ::3-2400 of Section III, C1. 1 of the AS"E .

Boiler and Pressure Vessel Code, as designated by ITT Grinnell i

IPI. This report, in conjunction with the RACO Certificate
of Analysis, is in compliance with all applicable addenda
of ASME Section III, C1. 1 through the 1977 edition.

'.h.

g b_ .q -s ..

. =
,

ITTG - IPl'

QUALIT) CON 1 HCL |
*

A1AFPRodOO
* ** -

,

T. C. WILSON -
.

DATEi$l.I .)*

SHEET [. 0F b. ~~.
. .

'
.

.

0.fK .

J. Y, L. gig f ~ ~ "ijli T*

.
*

..
.

m - o

.

- as.es.4e.m

A - - - - _ _ _ _ _ _ . - _ _ _



a- ..

.- ,.
. . .__ _ _. <

.-
_.- -

.
*, _ _

';k?$'(i/* Q * f f
c/cil 35h? cL680c!a:.:GS c ||0.

*

p../|i| t n... 9-
"'

. .*
"5Ik$$3f IbNNihj]h)-

u .-.
'

0955ff.llAt. tuff AVE.,CitlCAGO lLL.00G45 (AC 312)G7G 2100
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._.

-

.
-

.

Report No. 22867-1 - December 14, 1977

ITT Grinnell, Industrial Piping
P. O. Box 566 - Hwy 421.

Kornorsville, NC 27284.

' Attn: Mr. ii. F. Elder
*

.

.. .
,

-.

4

r an v _. -

- - - . ~ . ,

n yp 20% 0 .t^J-

.-__.

.

.

.

.

..

e

.

SUBJECT

Mechanical & chemical Tacting of the Wald-

Motal of Test Plate #428. /ph.

I.[-
.

. .

_ _ . . -

ITTG - IPl.

QUALITY CONillOL'

4!.APPilOVEu9
T. C. W'' WN

DATL.;UN.1 31G75..........

sili.ET 2. .Of . .

, , _ . . . . . . . . .

.
' '

007..r..o_c.t. i o_n.n,;.

3-22-78 - lle.it 0 519346 oli p.nj.- 1.

l'ItotitlCT li nrina g g3tunginy,sg;.NON rJ MATI.itlAt 1:Y'l"? '! Ul Ij OtJAl|(Y ASSUI1/WCC-
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, DACr>GROUTID 2

.Two (2) welded plate assemblies were $ubmitted to our
laboratory for chemical analysis, charpy impact and
tension testing of the wcld metal. The assemblies had
been identified as plate number 428, RACO 12811?o!, li t . ES:9346,

,

Linde 80, Lot 0575, con. 8290. One plate was to be te: 1
4

as-welded and the other tested after a stress relieving 1 eat
treatment. -

,

-

.

TEST RESULTS:

Chemical ~ Analysis:

The weld metal of plate number 428 was drilled in a manner ~*

which prevented removal of material from the base metal.
These drillings were cleaned and subjected to a quantitative
chemical analysis with the following results:

- .
.. , .

Carbon .05*

1.23Manganese..- -

Phosphorus .014-

Sulfur .013-

Silicon .40
O$joh0

. 1

Q i d,9 ' @( fNickel <.05 5

Chromium <.05 _' .,.

Molybdenum . 53 -
Copper .15 e

,

Vanadi.um <.01
.

IIe'a t Treatment:-

.

Plate number 428 was cut to permit it to fit into a heat
0treating furnaco. The pieces were heated to 1100 F and

held for 16 hours at temperature. Cooling van done at a
rate of less than 2000F/llr. to below 8000F. Tho' pieces were
then marked 42811. --

* Tension Testing: -

Two, round, all weld metal tension test specimens were
machined from plate number 428, as-welded and heat treated.
Both specimens were subjected to. standard tension testing
giving the results as follows:

.

.

-.~.

ITTG - IPl-

, QUALITY CO. iact :- .
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j4'.AFIROVLU {,*s

O*# 1. C. W:LSON .
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ITT Grinnell Industrial Piping, Inc. Pe.ge 2*

-
.

,

No. 4 2811 No. 428
IIcat Treated An-Welded

Tennile Strength, Psi. 83,875 83,325
Yic3d Strength, Pai. 68,725 70,325g
t Elongation in 2" 27 27'

% Reduction of Area 61 61
-

.

Impact Testing:

Five (5), full size (10mm x 10mm), Charpy V-Notch impact test
specimens were machined from the heat treated plate assembly.
All were notched in the weld metal.

.

.

.- No. 4 281I -- !! cat Trea ted:.

Test Absorbed Energy Mils Lateral Percent
'

Expansion * ShearTemperature * (ft-lbs)
** *

- .

* 00F 45 39 40*

00F 40 36 40
00F 42 35 40
00F 48 41 40

*

00F 50 41 50-

,

i .

Respectfully c.ubmitted,
.

f gh. |f, y '. g a o w n
$

<
" - ~ ~ - -- mn,.

'

_f % #t j ?) R,:Q G, l Mark A. !!ineman-

~~ ~"h " * Staff Engineer'

,

TAUSSIG ASSOCIATES, INC.
.

- ~9MA!!: In - _

ITTG IPI J

QU5LITY CONTROL j
4tAPPROVEDI,'=

'

- -

T. C. WILSON'

.

DATE_3_,},\ 3 Vstbe3 __--- -
SHEET.O'. 0F

D. ..,

^ ^ ' , . . -

6($o)
.L = - ,.,

-
. .

,

.
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[ ] [ ] ITTGrinnell
IndustrialPiping,Inc.*

_ - , , , ,

- P. O. Box 566
Kernersvme, fl. C. 27284

*

(919) - 993 4831
Tcieu No.: 606439* '

e

Il l?- 78
S*

6

Duke Power Cc. psny-

F. O. Box 2178
*

Charlotte, North Carolina 28201

Attention: Q. A. Manager, Engineering & Services*

Quality Assurance repartment

h.M fhSubject Quality Assurance
-

Catawba #1
Duke Power Order !To. C-12517

-

Our Contract 7127
'

Gentlemen: .

Attached are requested Quality Assurance Papers on the follo, ring:

Duke Spec. flo. and Titlet gg gg 37Arg
'

Duke Classificatio'n Identificatient e ..

&
OREO' ELL Purchase Order Nu=bert

.

! Purchased Fre:st Kornersvillo "

' Material Descriptient g, 9 g , ,

Test Roports attachedt fcRH 930.1 worn ATiechniur.$ A$ |NDK87EO 7%R$ QQ

We have examined these repcrts nr.d find that the material furnished ccets*

the requirements of the applicable specifications.

Very truly yours,
.

"

ITF OREDIELL DIDUSTRIAL PIPE!3, .E!C. $

.h. e. k jy
'

.

O. P. Greesen
Project E'nsinoer, IPD

.

OPG/ro
.

Enclosures
.

.

6

L ..
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[ ]T 1 ITTGrinnell
.- Industria! Piping, Inc.- , , - - , ,

P. O. Box SSG
Kernersville, N. C. 27284
(919) - 993 4831
Telex No.: 8C64 39

.

ll- 1,,1* 18
Duke Pcwer Corpsny

,
,P. O. Box 2178,

.

Charlotte, North Carolina 28201 .

Attention: Q. A. Manager, Engineering & Services
Quality Assurance Department

' '
Subject: Quality Assurance *

. Catawba #1
Duke Power Order No. C-12517
Our Contract 7127'

-
.

Gentlemen:
.

.

.- .

Attached are requested Quality Assurance Papers on the following:
-

{

[
~

Duke Spec. No. and Title:-

Q gg g
Duke Classification Identification:

,,

GRD:NELL Purchase Order Number:.

Purchssed From: Kernaraville .

Material Descriptien: '

/CT- 01- 2.8X i c T-SM- 7L
Test Reports attached: g -ggy frug ' A y.O R @ D Ei\ C M J S

We have examined these reports and find that the matelial furniched ::ats
the require ents of the applicable ap:cifications.

.

Yory truly youra,

1TP GRUF1 IULUSTRIAL PIPE!G, E!C. -

~ '

2. R he =r/, z -

O. P. Orceson
Project Engineer, IPD

,

~ 0N/rc
o

-

.

L'nclosures

. .

.

I'vecutive Of fices/Kerr- r. "t', !!i C.u otin.:
.
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ITTGrinnell
.

IndustrialPijjiig inc.
_ , _ _ _ ,_ ,

.

P. O. Box 566
Kernersville. N. C. 27284
('310) - 993 4331

'

Tcten No.: SCG :3')/

p- 2.7- 78
Duke Pcuer Company
P. O. Box 2178 ' .

Charlotte, North Carolina 28201 .
.

Attention: Q. A. Manager, Engineering & Services.

Quality Assurance Department
'.

Subject: Quality Assurance'

*

DukePower/t.
Catawba #1

Order No. C-12517
Our Contract 7127,

-

Gentlemen: . !

.

. *
.

Attached-are requested Quality Assurance Papers on the follow 1ngs
-

t
.s - ' .

Duke Spec. No. and Title:
} f) M)f!W $WAMt'

Duke Classification Identification:,8,,
ORDELL Purchaac Order Number:

.

Purchased Frea: Kerneraville
.

Material Description:
,g, ,3

Test Reports attached: ;| -gj}y / f t./1 /) N.0 ROQ.7R SN//TG
'

We have examined these reports and find thett the material furniched r: cts
the require =ents of the applicable specifications.

Very t:mly yours,
. .

ITP ORD UELL INDUSTRIAL PIPD G, HIC.
.

-

.- -

, O. P. Orceson
Project Engineer, IPD

*

! OIU/rc .
.

, , "

Pnclosures

. .

.
r

Executive Olhecs/Kero " . Nor th C.u olina
L-
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"[ ~\[~\ ITTGrinnell~

IndustrialPiping, Inc.'

, _ , , - , , - , .
,

'

- P. O. Box 566
Kernersvitte, N. C. 27234

(919) - 993-4831
Teten t....: oG649'

*

'

I l- 21' 70 .

.

Duke Power Company
P. O. Box 2178

'

Charlotte, North Carolina 28201 ,

.

Attention: Q. A. Manager, Engineering & Services-

Quality Assurance Department g
Subject: Quality As urance

Catawba #1 2.
-

Duke Power Order !To. C-12517
Our Contract 7127*

.

Gentlemen .,

Attached are requested Quality Assurance Papers on the following: .

Duke Speo. lio, and Title: (ggg)ggggj$7pgf,7
'

DukeClassificatio'nIdentification:,,B
.,

ORD"iELL Purchase Order Nu ber:
.

.

Purchased From: Kernersville -* .

'

Material Descriptions y 4
Test Reports attached fonti 930.8 wan Alt 40tnGNr.$ A$ tWDx4TED THRE or)

We have examined these reperts and find that the material furnished ceots
the require =ents of the applicable specifications.

Very tn:ly yours,
,

ITF ORDDTELL DTDUSTRIAL PIPD*0, .DIC. .t
'

J. RA jt .

'

O. P. Greesen
Project Engineer, IPD

,

OPG/ro
.

Enclosures
.

.

.
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11HN NI'I'el llNI'A Iti.l'illt i i m * w.lLA II;ll Nt41.l?Au im w 51'llWl3till.lF3'
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(A= HelpircJ I,y the Pfi,mions af slic AM1E Code l'ules)-
,
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. . s . --- = m,- . . . . . . . . . . wr x. m --

s. f .h,1c.ted i ,. ITT Grinnel l Ind . P i p i g g t._i .c.i 3Inc. ,Kerne rsvil l e ,,,,, ,,,
7127

s
m.me .nd A.h ,. e e . e.

C-12517Duke Power Company, Charlotte, NC o ,g,, ,,,1. Fabelteted fo,
(w om. and A dd,. . e,

o.,,,,,,, ,, p,,,, _N ewp o r t e SCs. o.,,,,__ Duke Power Company _ g,

kir3 &s. Paping s,.iem identification -
(Drtef de scriptlen of intended use, meta c ootent etc.)

w Dre. ng we. O7=Ol'17/_( _ Preps,ed s, ITT Grinnell Industrial PipingeInc.

m wein.n.: me.ed n.. N/A

M~E' *. The meeeries, de.lso, con.irueisen, and .eram. ship e.mpise. ,,iih Asu E cod. serii.n :11, C .e.

Edation , Addende Date . Case No.

Remarks! Menoferturers' Date Report e preperly twentified and signed by Corwiessoned Ir.spectore have been foresee s f or
s r

the follo* ras tieme of thse report _ .
trame of v.,i - airm nuee,, u nnet.ct-u s name, and ident.i,i,ig .i.ir.p3

Supplemental Sheets 4----Drawings

3 - TTIII Ts) oi Materia 1
Fieldv. seiop nydr.si.iie Te.. ,,i,

Piece Mark Number (_T-$/(-.~/3t
: De scription of piping inspected -

(sntlude = mera no. -meteraal spec.-nom. pape esse - schedule or thic kne s s -leestn

See Attached Sheets
- fittirag e - fler ge s, etc.)

'
-

,
._

'
.

s

De certify that the statemente made in thee regert are correct and that the f ric Lon of the described piping cosiforms

ESSEL C f)SECTION !!gffhggg{ER AND PRESStwith the re utreniente

. D el e Signed M- U9bE: IUO _ ay
' '

" I"*

( F e brac et or)

Certificate of Authorisation E mpire s Certif erate of evtheits etion No. Q
-

CElrI1FIC ATE OF Sil0F IMPEC110N'

I,the undersigneJ, holding a valid commie ton issued by the Nations' Deard of Boiler end Pressure vessel Inspecta's
HaMM e C.ond/or the State or Province of bb and employed by of

beve inspected the piping described en thne Date Report en fk9 , and state that so the bent of ety knowledge

end belief,the Manufacturer hee cometructed tM e g y m in accordance with the app!1 cable Subsectione of ASWE Code,
socison nu.*The Hartford Steam Boiler Inspection a*id Insurance Co.
By signing thle certificate, neither the inspecter nor has cooleyee anske any wortenty, expressed or implied. contem-
Ing it.e piping in thle Data Report. Furtherwere, neither the Inspector par his employer shall be liebte Ln any e er.r:er
fee any pereenet injury or property damese ce a lose of any hand erte;r a from or connected .ith this inspeitson.

e b. ^ O- __' Commie stema
- wp.c t.t, . t ..n. . ...rd. .. . t . . p r.. .. e .n. b ..

* $upplesmental sheete in form of lista, sketches or desseings may be used provided 0) site le 8%" s It" (2) Information in tree-s 1,2 and S
on thle date report le included om each sheet, and (3) each eheet le numbered and number of sheets le receeded in item 7 " Remorse".
Printed in U 'S.A. (2/733 T4A e form (E62) le obtaineble from the ASME, 34S E. 4 7th St., New Yorm, N.Y.10117
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P. O. Ik3x 290 - Pleasantville, Pa.16341 Phone 1814.1 539J033
recamber 13, 1977g- q

Irr crinnen Industrial Piping, Inc. CERTIFIED
P. O. Box N 6
Ke m rsv111e, NC 27204 MILL TEST R EP ORT

(@WF- 91% J
~

L
YOU) ORDER NO. OU R O R DE R' 7v0===-

'

DATE SHIPPTD

KER 6215-a 10162 1pf g h 3 f tef7
ITEu ; TYPE uATERIAL SPEC. SHIPPED * E AT pe . * 'A ;;,

D UCCtion 111 C1!.dGT2rr;ic Ierue ;cTo .;uly IATla Jc.er Iw., ,.uar.ca
g

| AD*~ 0\106 NOF**AI12 2

4 60XO381 ( 5 08) 10.00" x 6.629' Transition Fiece por ret CT-37-2/

| | Part No. C -2095-1 i

20 821992 igC9) 10.00" x 3.75" Trensition ricce per ret, cT-:::'-3,

! !PartNo.CT-2095-2

| !

iTr u | c i uN i P s si c= , N i uo cu ce Ti co om r4 s tr u t ics

! , _.

1 .32 .a4 015 .023 .24 I l
'

' ~

ITfG- TM
|.27 .75 010 .C26 .23 ' !' g,coauTY CCt4T Cl i

,

1,2 .

' .2peFROvF.0@
| i | ! | | | |

I

i . c. w=e"| | i | | |
,,

0;;;7.,1 S3
',CB~ 8C' --

- ItGNCTIC4 WAIVED PER HR. , RICHARD CtRT}S Q-1 12/16/77. , | cHEET_ /-.CF.d..
, ,,

.

I ! l | | | | | !

$ f agp,yggg.g,g,g a g g g,gI H A RDNE1$ gg(TDA TEN $lLE | 3% VIELD % ELONG. 4 RA
_

1 R8.200 St.100 I 22 32.5 | | 1 r.in cource - Ferublic

24.0|47.9 | ! | Min Cource .42 :co2 78.000 ho.M0

, ,,

It.1 - r&-alired at 17M Nea r. i 6-1/2 1:ra. - Air coolce. (Ee:t Tr-at 0..*.rts ettu m

! It. 2 - ::or .nli::rd $t 16f0 73. P. - ?-1/,? Frn.I - Air ecol:ri. (*: cst Treat 2.t.rts attsc.r

I i I ! i

db We hereby certify that the information cone.ined horcon has been tal:en from the original
mill test report from the producing mill, which is now on file in our office. We also certify
that the material and the items as listed above meet the specification and all requirements
as covered by the specification and your purchase order. - .
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The Colonial Machine Company, Inc.-

P. O. Ib 290 - Pleasantville. Pa.16341 Phone (HM) 539J033

r 1 May 31, 1977
ITT Grinnell Industrial Piping Inc.
P. O. Box 566 CERTIFIED
Kernersville, NC 27284 CT MILL TEST REPORT

$WF-g
L E

YOUR ORDER Wo. OUR ORDER MO. DATE SMtPPTO

KER 6156-P 10038 6/1/77
wrcRiawrc. . w Pero i sc T wo. cac coe,qiram ; ryrr -

!ASB'E_.SA10 5 McD'ALI2ED
| |N94153l 3/4" S/W Spec. Weld Eosses per SK CT-WB-1 40 AUAl

No. Y"A*SE* CT-3002-1 (Rev. 0 10/14//6) ;
| |Pt. 4

! |1" Ditto pt, no, y*A*SE* CT 3002-2 20 E872572 i

~
i i

I3 I !2" Ditto Pt. No. Y*A*SE* CT-3002-3 12 A00070 AA1

| | |

P S Si CR hl M0 CV CD TI CQ CTMER E t t %s E N TS171 4 t C 1 MN i

| ! |
i t

1 .32 .80 .006 .021 .22

I I ! l [ \.|.26 .78 .0ll' 027 .24 '
2

|.32|.74 !.017!.026 .19 I I ! ! ! I N.,h,y 43

| ! ! | ! ! [,

w. ,
> i i

; i i i %w. s.#i I t I ...

! ! ! l | |

| ",^.*0'# !| r wsn.a | n visto RewRus i. 2. t i s a crc.s econo. . R.A. ? wARouessersa .

l ! Mill Source - U.S. SteelI 76700 36S00 34.0 58.2'

2 75000 47000 | 32.0 I ! | Mill Source - " "
61.3

' I
i

| 42770
" "

31.0 52.4 i Mill Source3 75360

! ! | |
- t t

t
,

I INSPECTIUJ WAIVED PER m. T04 WILSCil ON 5/31/77

| ! ! | | I

We hereby certify that the information contained hereon has been taken from the original
mill test report from the producing mill, which is now on file in our office. We also certify
that the material and the items as listed above meet the specification and all requirements
as covered by the specification and your purchaw order,

dg

"

By
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The Colonial Machine Company, Inc.
P. O. Box 290 - Pleasantville, Pa.16341 Plione (314) 539J033

,

ITT GRIfNELL INDU' TRIAL PIPING, INC.
P. O. BOX 566 CERTIFIED
KERNERSVILLE, NC 27284

CT MILL TE ST R EP ORT
p p. 4I

L _1.

YOUR OaOER NO OUR ORDER NO. DATE SHirrus

KER.8630-B 10457 9/20/77
inn i rvec mattoAt ser:. sa'rero wear ao cm; coc.

I {ASME SECTION 111 CLASS 2 (1974 ADDENDA THRU WINTER 1974) '

ASME SA105
i i i I

| AEF1 (89590) i 1.13" ACCESS HOLE PLUGS PER CT-AH-1, H : 2.188" I 12 ' 78849 -

M T NO. CT-4012-1 |
i

2 (89591) j 1.13" DITTO H: 1.705" PART CT-4012-2 25 78849 ASF
,

;

3 (895,92) (.1.13" 01TTO H = 2.609" PART CT-4012-3 16 ; 78849
*

,

1.13" ACCESS HOLE PLUGS PER CT-AH-2, H = 1.705",
|

30 |78849 ; ABF
4(895f3) |PARTCT-4012-4 (SOGaE E AM

c= wi uo cu ce ti co erwca struswrs
irt u t c , uw a p ,s si .

THRU 4. 26 I .71 i.013I.025 .23
.

'! ! I i
1 | | t ,

'
,

1

I IH S i?!| j ; ,| !, I
*

. . , , , ,

|
; i i i i i UA b.t

.

,

I I I i ymy
t : I

'
w

\ ! | | gm w' r'i i

\
-

t
.

l
i l l

-

| | | | ! ! I |'

%"S'# ' ama=xs i. . s .. s 5 etc.
1 #s,t. i vino . nowO. . u. moness . ,

i 32.0 !58.6 | | MILL SOURCE - COPPERWELD75000 i48500 .

THRO 4

! | | |

| | | |
P

| ! I a

I !| | | i :

I I I I I

We hereby certify that the information contained hereon has been taken from the original
mill test report from the producing mill, which is now on file in our office. We also certify
that the material and the items as listed above meet the specification and all requirements

PC as covered by the specification and your purchase order.

0 hm .- ,.. d a b .. e . . :, , ,
. , - ., v.-

.
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(llEhkETRON CORI' ORATION CERTIFICATE OI AOnt.15;b'

/wtsDmG l'Por'ucts D'WOM ' '

CliRTI FiliD MATEltl Al.S TliST Rl!!' ORT s

.

.________y
4365Rel.14-42j

Y_ ~[-[. [c
! ., p C* " "'' O' d'' N -

}t y'' iei
711093-2"

-

Order No. .,
T , ,

National Welders Supply sh;pped

P.O. Box N-93
3011 N. Liberty Street This material conforms to Specification
Winston Salem, N.C. 27105 ITT Spec. ES 1073-J

SFA 5.1 Sec.III-- -

s -

t .

E 7018
Type'

Trade Name
'cr Trademark: Atom Arc ,7__01EL. ,

,

X-Rays Satisfactory0;ometer size: 3/32" Control No. f DS!07419,650 lbs.

tot Number: 02-3-J7281, Moisture 01800 F. 0.29'6'

Concentricity 45Heat Number: 411B6841 -

Type Steel /;-285.

Corbon .04
Test No. Full Split Volts Amps

Mongonese 1.06
Chromium .03 Tensiles 5

Nickel .02 Impacts 1 6 22 110
silicon .489

Columbium + Test As Stress

. Tantalum Results: Welded Relieved
$fck, 8 hrs. 91150 F.

Motybdenum .01

DO
Yield 73,100 65,400

Tungsten C
Tensile 80,000 75,900

COPPER .02 Elongation 28.0% 30.01,

Titanium 7 Red. of Area 76.0% 77.9%
_

Phosphorus .01 ITTG IPl
Suiphur .01 QUAtlT) CCMTROL Charpy V-Notch Impacts Tested 0-200F.

Vanadium .03 ;'<. APE ROVE 01.'-
Impacts 42-58-63-72-82 68-72-80-92-98'

T.C. E SOM Lat.Exp. 38-48-52-59-68 58-61-67-78-83
DATEf[-S'.O- g3 % Shear 20-20-20-20-30 20-30-30-30-30'

--

SHEET /. 0F-[-[. Fillets: OK Vertical Overhead

ASME QllALiTY SYSTEM CERTlFICATE (MATER'
State of Penna. I NUMBliR N- i (ligl,y,,yeaMr:5[s iilt tti@ici cti i;P' '

?33
County of Iork I wrec es and ihnt no signiccont change hes

been raode in any of the etctnents described

Subscribed and sworn to before me . in the quotincotion opprovof.

this 21st dor of November 19 77

'iottCllEMETRO,ll CORPO~v.u umo ,,enom u,,,g
3 eat WM A.Nm. YhV. , ,,.

-n....r w.a -

/%
+.*%:CIdd#

-)
BY -My co.nmiiiton empires: 8/21/78

13 r* "?_ '



, co n a , ,
-

Jili: .':Di' COP P01: ATIO:.' 3/7/78 C[f:TIFICATE OF Ais'/,.. . . ..
. ...c. . ru v c i . t .m.o~

, ~_, . "

CERTl F11.11 liAI!!RI Al.S TEST 1:dPOR7'

. ..

' ..
~ , -. 9

Cuitc. .er Order No. _ 332.2 -
_

I _(,,r. / p a [! fr i ./ .n
j -.

I'
*'

f. '..

' . , , ,v r. J V. . <
..

,.,f ,,. f -- Order No.150 310- 1
g .,

National Welders Supply Co. (,,[*O0'

y, , , , , , , ; Sh,' Pled*Ref. 14-5406--

'

3011 N. I.iberty Street . . . .
-

7''' * '''I ' * "I '*' ' SP''i6'*c**Winston Salem, N.C. 27105}.r3 IPl

ES 10 7 3 _L(S FA_.5.._1_...S e c_. I. .

L a, .

{ 7. c W t S'E E 7_01S
1^-

3 n'' ! Type
Trode Nome Aton Arc 7018

~ l ... ; s
~

O AT C 2 . . . . . - - .cr 1 oden.ork: . _ _

t No. 1145
sur.CT . l OF_ f. ::Te s t

*

Diorreicr 512c: 1/8"
50f sample returne'd ___

-

-- --~'' .X- Ra v s S a t i s f a c t o r y'

Control No. NNN009
Moisturc 01P000F. 0 .1 ! ".,* toi tLmber: 02-1-L719R ,

lleot tLn,ber: 421B5451 Concentricity 4
Type Steel A-285

, .
Ccebon .04 Test No. Full Sp3it Volts Acps

Monennese 1.01
chromium .03 Tensiles 6

Nici c! .03 lic. pacts 1 5 22 135

Silicon .43
$ Columbiem + Tcst As Stress*

Results: Wclded Relieved
Tontolum 16 hrs.01100-12000F.--

blybdenum .01 Yic1d 67,070 65,700
.
''"U'''' Tensile 77,4.*0 76,900

.

C peer .02 Elongation 28.01 31.0%
Titanium Red.of Area 67.31 78.1%'

rhosphorus .010
sulphur .015 Charpy V-Notch Impacts Tested 0-20 F.'

,

l Venedium .02 Impacts 96 - 100 ~107 - 1 C7 - 121 88-92-94-109-110*

. Lat.Exp. 72-71-71-75-77 72-71-78-79-51
% Shear 40-50-50-50-50 20-30-20-40-40

*

Fillets: OK Vertical Overhead'

- -
i

ASME QUALITY SYSTE!! CI..~1TIFICATE (MATERI ALS)!

NUMBER N-1224 EXPIRES 7,' SEPTEMBER S , 197S.,

-
.

**
. .

Stoic of Penna. )
$ The vidersigned certines that this repe : is

Cnunty of York ) corstci and that no sic.,niCcont change I:ct
been : ode in any of the clernents descr Le:

**

Subsuibed and sworn to before ene In the quotincotion opproval.

this 7th day of March I 78 .

CIW:."lRO!1 CORPORATIO!!.

P4t spit.c. $ NUDUL lk c'4W8bfV 4
s

,

SEAL MJ- A .bh.:_ . f.MM -

.
.

Holury Ful. lek h* g p

c'6 k n.G-

. .

81 . - . - - - - - - - - - - -. .

Myeomm..u.on e a p.,e'' 8/21/78



E
~'

j/ge , 9'< r --- - --- JConn:rii e : 'rICATIONs

(hcl.HTuGU CORPOP.ATION CERTIFICATE OF Ai.. .u.a.v
w. c., c , u oscss u.,,3,2

.

**
CERTIF1ED MATERIALS TEST REPORT

. .t

4374 (14-4631)9 Customer Order No.
\ mivf-?>D.D \; . -

L Order No. 153016-1% -- - - - - - '
'r

c*

National Welders Supply Co. -

Sh.ipped

* *
*' Tids material conforms to Speci6cotion,

3011 N. Liberty Street ITTG . IFl ;ES 1073-3 6 ES 1084-4,.

'ASME SFA 5.1 Sec.III NAa,,s
9 igny Coi.gnet

' -g
,

2]1053p;s; y!e o;,-
iWinston Salem, N.C. - '

Trade Home d* Type E 7018
or Trodemonk: Atom Arc 7018 DigE- Y -M~ Tes t No . 1149

SHEET../ op,,/ .k X-Rays SatisfactoryDI: meter Size: 5/32"
--- SCont rol No. NNN05020,000 lbs. -

t:t Number: 03-3-BS21K Moistdre J1S000F. 0.115
H2 t Nurnber: 4S2B5101 Concentricity 3',*

Type Steel A-2S5,

Cc.rben .03 .

ganganese .92 Test No. . Full Split Volts Amps

Chron;ium .0! Tensiles 6
NI't e .0a Impacts 1 7 24 170
silicon .28,

Columbium + Test As Stress
Tantotum Results: Welded Relieved.

Molybdenum .01 16 hrs.01100-12000F.
Tungsten Yic1d 68,000 62,000

Tensile 77,500 72,700
Copper *02 Elongation 28.0% 32.0%..E'"".'"" Red.of Arca 71.2% 78.1%

'

-

Phospliorus .009
sulphu, .016 0Charpy V-Notch Impacts Tested 0 -20 F.

Yono6um .01 Impacts 123-13S-150-185-214 120-172-1S0-204-20
Lat.Exp. 85-86-84-82-91 81-80-86-91-85

o % Shear.60-60-70-80-80 50-80-80-90-90
*p Fillets: OK Vertical Overhead*

ASME QtIALITY SYSTEM CERTIFICATE (MA'IERIAl.5)
NUMBER N-1224 EXPIRES ON SEPTEMBER 8, 1978.

.

$l;te of PCDU3. )
'

York ss The undersioned certines that this report is
"" Y * I correct and that no signi6 cont change hos

been r, ode in ony of the elements described
Subscribed end s.. r n to before me In the quotholion opproval..

1978thi8 6T!! der of April
,

Cil[METRON CORPOP. ATION-

t.t L0er4C P fiODUL.lb Dev 4. Oft

. bAh - **$(d( ,, - k' '

.J a,,.//g
u. .c, r.w.<

,

_ _ ,,,



--

C^RPECTI.l> t iFICATION.

illH,'.ETRON CO::PORATION CERTIFICATE OF ANALYSIS
. .- dea,,No exovuus ovis,o,-.

e.
CERTIFIED MATERIALS TEST REPORT

4374 (14-4631;Cusioener order No.
,

153016-1order No. -
r- <

National Welders Supply Co.
*

-

Q O Sh.'PPed
,

P.O. Box N-93 "-

This material conforms to Speci6cotion
E 10M 6 M MW ,'

3011.N. Liberty Street Quat. c0 TROL.

,\SME SFA 5.1 Sec.III .b,,,<e
- gypnovEtu,,-L W'inston Salem, N.C. 2710s

,

1 1. C. WILSON E 7018
rlrod mark: j\ tom Arc _7018 DATEhE''. l_U.91"-

Test No. 1149
SHEET __/__OF f--Di: meter Size: 5/32" - X-Rays Satisfactory

20,000 lbs. Control No. NNN050'

tot Number: 03-3-BS21K Moisture 018000F. 0.117,
Heat Number: 48_2B510.1_.- Concentricity 3t_

Type Steel A-2S5 .
. , _

Carbon .03 .

Mongonese .92 Test No. Full Split Volts Amps

chromium .0! Tensiles 6
Nickel .0a lmpacts 1 7 24 170
silicon .28

' Co!'umbium + - Test As Stress
Tantotum - Results: Welded Relieved.

Alybdenum .01 16 hrs.01100-1200 F.
...

Yield 68,000 62,000
Tungsten

Tensile 77,500 72,700.

C PPer .02 Elongation 28.0% 32.0%
~

..E' * *,' " " ~

. Red.of Area 71.2% 78.1%
' Phosphorus .009

Suf hu, .016
P . Charpy V-Notch Impacts Tested 0 -20 F.

Vonodium .- 01 Impacts 128-13S-150-1S5-214 120-172-150-204-2:
Lat.Exp. 85-86-84-82-91 81-80-86-91-85
% Shear 60-60-70-80-80 50-80-80-90-90
Fillets: OK Vertical Overhead*

.
.

ASME QUALITY SYSTE.'.! CERTIFICATE (MATERIALS)
NUMBER N-1224 EXPIRES ON SEPTEMBER 8,19'S.

.

Stile of Penna. )
85 The endersioned certines that this repert isYork 3 correct and that no signi6 cont chenge hcsC;unty of

been enode in any of the elements described
subice! bed and sworn to before me In the quali6cotion opproval.,.

197 8thi' 6 T11 day #f April ,

CHEMETRON CORPORATION*

Des LDsNC t'HOL'UC f 6 Dive $'ON

Q k k\MhDAWstAL p.

3
-

,r ' A// qE
u...,,,,,..

,c 7''-My commission empires: 8/21/78 SY -



/- " .- CF.P.';'IP3i:|iY". f& .WAlJi .;.13
!< ~ .

e .. .
- * *e,+ ,'. . .

*e, ' " . . .

T' .i. .*I UN;03 cal?l31LF. CORPORATIGil
-. .

^
[ '..',:'I' ,,'..' J LINDil DIVI",10N '

-

.

''~
we t.nieac nit nim s 1/16/78.

*

.- e.o. im no. mie rr. nut n. o.iic, uso4
.

.

.

,

CUSTO.'7.R : nT cnIma:LL YO'JR ORDER 1:0. : Il-137-ITR 9113
OLD IIIGinfAY 421
12tumnsv1LL': 1:c M284 LINDE S.O. I:0. :

,

* .
,

.

yJeg"WE ?J h s . u . - _-

{ -|
t,w n ir '/ j

' *

g
r Rv,p - 3 . .r. u./ s

. wrumaw :.nw J
..

_

MATERIAL: Lin:lc 65
'

This is to certify that this :.,hterial '.till confor., to A'.ls A5.18-69
AS."S~SFA5. 18 lt has the fo12 c..in.; che:aicci ana".tysis meetilig tne.

reqtiircmente c:J clascification E7CS-2 :

.

.

..
. - g- g... c ' , , . ,.,

- }lE.iT I!U.'.3ER 065214 D 'N - ,
'

''
-

'a .,.' u...,., e
.. <

,

C'arbon .04 M _ "- }-

' E '' '. . . J.
Manganese 1.17 '

|~- .

Phosphorous .008 Je,
'

,---

. 3 y'eEfik,::,'p'.'Sulphur .015 *

...-

54 . , ' ' ' .Silicon '- -

0Aluminu.d .12 0.-
.07Titanium .-

.

.041Zirconium - .
.

-
. .

.
.

'
'

Ladle Analysis:
,

-

. . 7 '1?A.n . fj , ''| ~ ,h .

Qualat.- .t.:cc.: a.U;e '- .. a : .'. r.1 .. a;crin.t c ria-,
'

.

Union Carbina Cort, ore.ticn - Linde Division
.

.

11TG - IPl.

QUAI.lT'.' cat!T.TL '' <

'

4',ArrilOVLD2,'- 1,

~

T. C. WILSON |. .

DATCi.l.$d$ .. .
*

.

SitECT / 0F d _ -

.
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*- .+O. e , ** . t**
e * .. .j ,

. . . . .
. . . . . . . , . . .. ,

. . . . . . . . ., .. .

|
- ['*'' ; f.silissi s ..it ! ~ ,t.., f ,ic.
\~ ,.

e
i |..

|
'

.

s> Li n s. J ..r..}. . se U. I u .d Q; 3. . . ..4 i J Ul. es 1 ( U J.J , I h.
g. . , s . g . . ... . .. .. *

*.. . , . .

I
-

t

KIld:: Lindo G6, !! cat No. 00D214.

.

.

'| This is to cesrti fy 1 hat- t he r:ttbject tr.terini wn.n welded
j into.* tent platon an sho.in in .SFA 5.3 u s i n r. Y. P.S 5. ?. , t h a t t h <.-

test resuILt: shown i n Ta tu;.si . Associ a Leti, Inc. I'(' port 23400P.

I were pr !..cd frei.1 1 hem te :t pint e - and ihnt t he rad lo;;raph:.
|

r

tj of the - t e :t pinLer; were acceptable.
_! . .

*

.

| The subjoet u.alerial is acceptr.ble 1or use on AS'.W ,

ficction 111 f ab r.i c n t .i o:: $n iba an c-)ded v.ndi'. ion or
i post..vic] d hea t ti ented cond't ion (total 1;to not to exceed i
' 20 hou'.* ). 'ihit. . : . .i .r n)so ie. uctd ( e -i t.'un e ! - i er : e ri tr.a t o r j n 1 ;-

, .

se rv' ice re.:::vera t ure o r -130 det.' c os l'.- v.itia a 1:o 'u rau;ci

| '
. *

i ~ Thi n also cor t .i rien t h:.i the f.ubj ec t. :nt er i a l .is in -

i compljtn.:e viith a)) applic hie nddm.c:: of AS:E Scction III,.

i C) '. 3 1 b ro..ch t 1:e .19 77. I'd i t .i on . |.

' ;

I-
.

|
-

. . . .
-

..,
9

. . .

Ie : i p
*-Q_.. . . 3:.a.t.C.' 7 ::i ,: '

<, /1 -

c. n i . G.>, '(:
*

_- ws .,s .c.._. - -

ij" " ' -
; J . l' . L1 ders /v '

g

a - -- -. - = .s .

,
,,

.
.

. .
. ..-

.

.

.
. .

-
. .

.

I-

Qja
'

.

0 '-

s9. .

.

-
.
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ItATEi:ll.i. TEST !!!T0!:T (23490
*

.v R t, D Ti.57 t/.:.5
.
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c a.w, , ,, #. ~~ .

j f j (." j er ' h Q kLinde 6b, Heat !!o. 005214 .

5,.w,._ =--~-

The followir.1 tests utre perforc:fd in accenk:nce uiti: SFA
.

.

5.10, E70S_2: .
*

.

1. All-t' eld 14tti Tension Test:
'

'

liebt-Treatc P*

As-1.'el ded :.

I

Tensile Strc .gth: 79,2f>3 psi Ten:.ile Strcr.:.' h: 76,P3 i
i-

Yield Point: 7[,700 Yic1d l'oint: 66,C.3
%

!
L1ongation (L) in 2": 28 Elcogution (' ) in 2": 30-

2. _C_h_a t n. .>_ '!...#....t..r .'. . !! c_: c t. T.'_.t * :
.

,
.. . . . . .

i
i

; As-j!cid:d: !'
-

-

. , i
Temp. ft.lbs. lat. Exp. (nils) 15 hear

'

-20 143 91 90
-

'
.

-20. 123 79 80

-20 100 69 70

-20 111 75 - 80.

-20 111 80 80-

.-

. -
.

'

licet T.r.ested*
.

-

'

. Temp. . f t.1 tis. Lat. Exn. (mils) 7Shea:- -

?' \ wT
+30 80 63 60

s'>C
430 97 73 70

430 107 - 73 70 .

.

*

3. Cl m icr.1 /.n 1vnis: (aMitien?1 cl.. - .nts re:: ired lij AS'" Sectim Ill,
.

C1 1 for it;fonm. tion only)
.

lli: 4 0.05 V : 4 0.01 . _-

*
'*

Cr: < 0.05 Cu : 0.12 ITTG .IPI'
'

- lio: ( 0.03 QUM.lry tr:::no' t
$-.\!.hrF(;Ui!.a ' .
I'

p :. p- -----hy T.."t: A:.cc pt *.bl e T. C. Y.'tLucN |-"' s 4. padin:
--

.DAT,E I I U_ _2_ _I _ li_7 '' I, %
_- _ _ ,. . . - . . . . - . -. _ _ . . . .

_ _ . - .. _ . =

SilCET. 3..C"..d I .
. . _ . _ . . . . . . . . . _

. . . . _ _.- ._. .
.- _'. ...--

. . . , .

:=: . . . -

.
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*lleat fici:lec' fr r 1f hours i.t 1150 etc<irco<, F, coolin g to Gud degrees
F shall be 300 .:egiees T/hr. (i 100 d.:<;n en F/hr.)

_
.

This certifirs: tion affine, that the contents of this report
are correct and at.cin ate an<i that all ter.t results m:I operations
perfoi..cd by ITf Crinnell IPI and our subcc:: tractor : re in cc:apliance
with the requirc:.: tats of STA L.13 and the a;.pliu.ble ncterial
reqrirc:7.ats of 1.F..U.03 of Lection III, C1.1 of the A.7E P. oiler
and Picu. ore Vessel Cot!e, as designate:1 by ITT Crir.nuil IPl. This
report, in.conju: : tion with the Linc:e Certificcto ci !.calyeis, is
in cc::;> lieu.:'c vi:n .:li i.pplica'21e addens. of AS::L Ex. Lion III,.

Cl. I throudh the Ir/7 editicr...

.. -
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' ,. . :: .' ., Uf;10N C A;:Olut. CO::!' ORATION'

Q.:. . .
;

'

- . Q, , , . . .' :. . .. . . .~~ j. SLihDC Dt'.'\;.iCN
.

l
.

' :..i - ' *'' *

WtLDlHG ?.*A t C e Agg .* n

e.o. cor. n o. n.ii n nuuta. oi no uoo. , yet. . 10,1578-

, ..
- . .

.
.. .-

.
. .

*

1. ..
. . *

CUSTO:ZR: ITT Grinnell yotjit c:3 gn };o, 1) 753 j-.n 9!:19.
. ,

~7. Grecies'uoro Re?,. Airicrt -
..

Greensboro, !!.C. - 27400 y,y);pg ,g o, ;;o, 7jjp;;g).

..

'
'

1/0" bio.'
-

,
.

(.:2;.n.....~~..,.,,:,....,....,. .
sj;, got:.~

_, .

' (G;/\ .)h;.7(f C '(~-f' ~ ~\ . ^f,'? r )b' .
*

#:. ae n.2;-u. ,w.w.n ,.f~}
* '

*- .
.

.

~

11ATnnTAI,: L i n'.! O 65
* * '

',
.. .

,

'thir ir. to certify that t h i s :$a t e r i a l st i l l c o n f'o rm t o /.1.'J: AS. ld-69,
AS1F, SFA5.18 It %s the folle. ein:; chealcal enafys is rc.ceting trie

_

.

requirc::ents .of Cla:sificc: ion E'/OS-2 :
*

,

. .

d .,..
.

0.65.2?O _ r?*i. E"u
'

A11r 7 in" "."*t -.,. -

(~ o b, o"o
-- --

is

' ~ . .-[
'

.05Carbon- -
.-

^
* ' ~~~ " '

1.11~ 1hngancsc --

UTG *'

(009
'

1>hosphorouc
-- ' "

TF3 '- .

.022 I QUI #-@ CSulphur -- .

A./yrpovED 7-I. . .e.

50i silicon -
.

.071 T.c.WES0" !
'

Aluminua -

I
.

*I - Titaniu a .06 - U'.#
,,Y 2 2 'Jc01* *

t*-
.

' ~ ~ ' C/ 'I Zirconium
*

.053
'

-

.w,ca | . . .'
. c. o'.

- - .
-

-. . . . .
* * L s"-* * ., ,... . .

, ,
*.

- -
. .

*** *
. . , .

, ,
.

. ..
t

.
. .

. . .

* ~ . . . .
,

.. . . . . . . . .

. .
. ..

4, * *
,

...' ' '

0 / / _,-\ i'"1^H *d"*G ' 6V4(S',# / / ~.'.M.
.

1hd1e f.nn1ysLc
'

. _

''

,. Qual i ty M curcac<: - ;teltiin., ::atc risis'
.

,

/ 1'lant - t'nio:t ceirl.ide corpora t ien- ..

*

ILIT/':1r 1.f.nde Dtvicion'

* -
. . . ..

. . ,
* ' . .p. , , ,

. .u ..

. . . .
. . .

. .. O .
, ,

. 0 .

. . -
, ,

'
..

. .. .
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SUD.1ECT: Weldint; Filler 'later$als -
-

W11tE: Linde G5, lleat No. 06522C. ',,
.

.

This is l'o certify that the subject rr.aterir.3 reas wc3ded
:into test plates as shown in SI'A 5.1 using Wp3 5 '' , that the
test. re:cu):.s shown in Tau';sig Associ ates , Inc. ! b .>rt 21103 .to r <'
product.d J rr.ra th'no ter.t pl:ites and that the rads,..;raphs of the I

.

test p.latOU *'ere a c cep t :.b l e .
-

..

The subject tr.aterial.is acceptable for una on AS'.!E Sect ion ,
' ' *

311 f abric:.:.i on in the as-wc1ded condi tion or post --wcid heat- |
treated cr.ndition (totr.1 t i:n e n o : t o c:-:cc e d 2 0 ':o .- ~ s ) . This i

raay also be used on i t..p a c t - t es t e d r..a t e r i u ] with a : .in ir:. tun service i

te;r.perature of +30 degrecs,.E, .

This also certifics that the subject inater'ia? is in cc:np]: ance .
'

v J th all applicable addenda of AS:JE Sect ion III, C '. . 1 through *

'

the 1077 l'dition.

.
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g
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.r. . . ...t.* m. .#". D ,)
. -* * . .*f. t4 ** . .
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lin h o sts 3.il l'q.in;: 1.w.
.

.
,

.
. .

*' ;. ..

.

liATElt1 AL TI:".T.1:1:PO::T l'24131'
*

.

p . .n .
.

.

]t & D TEST //400 a,.r.e-evaar -ram m e'
, ,

( p.- [s, c, n. .- > .-. . .

| y '. . t. c r.- ./ pA #.
'
.

.
'

Lindo G5, l! cat No. OG5220LP''' ' - "*'""#'*

. .
.

.
. .

.
.

%

The following tents vier.o periorir.ed in accorC tnce with SPA
5.18, E70S-3:

,

-
. .

''

1. All-t'ol d '!et al T.en_ vion Tent :-
-

.

As-t'c3 def : 21ent_ Trna t ed *t.,

.

i a
Tennile Stren~,th: S1,050 psi Tensi]c Strengt. h : 78,750 psi
Yic1d Po'nt: . GS,700 Yield Point: 70,825. ,

1 Elongation (S) $ n 2": 30 Elongation (5) i:1 2": 31- -
.

2. Ch n r p. ,t.* V. "b t'ch ]nnnet Testc:
-

.

.A n ~'|'t O 6 o d : .,...,.....:'

,-

- - - ,,

- . - *
TIG I.n ~ ;;

-, .

EShent-Temp. Pt.1bn. La t . E:<p . (rai i n ) '
.

e. ' ..''u~.,

{ 90t,t.1T14gpCCVW..
-

~ '
g

21*1' ' '4 9 39 ~ ~ ~ -- ' 4 0
". .

;

-20 17 10 20 T* g |n.SCM k
,

*
i

4 '.A t'

-20 44 35 40 .

DATE N 3 CF_8 i
'''-20 63 146 - 50. i ., ' lJ-20 76 53 GO ,

- -

st|CET -
.

, *p
. - -.

. . ,
,.

llcat-Trented" - * *'
.-. . .

. . -. .s .. ,.s.

c ,G'.
*

Temp., Ft . Ibs . ' I,a t . Tb:p . (mi l s ) GSheat-* r

5 .o
- ,

.-
''

+30*Fj 203 GG '[0
'

i
-

,
.

+30 70 50 00
'

+30 '. 70 51 50.

.

. .. . . .

3. Chemical Ann!vsin: ( Addit ional chr.:en to requi cd by AS'.!I:'

; Section Ill, C1. 1 for 1:: for: nation only)
.

ji . .

'
Ni ' < 0. 05 V : . < 0. 01: - .

.

Cr : < 0. 05 Cu: 0.10
-)to ' : < 0. 03 -

.

,

1 -

.
..

*'%g h ,

. .s . .,. , ,, .
.m., . .

' -
4

. ...

-

,

\
.

mT q - < -.- . w- - -e , -
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,
-*..r.. . . . ... ,.

.
. .

-
.

** - . ..
.. .,

.
.

-.
,

?. .,. n.m n,.e...s--:. > n.n aww;*

i
r , ,n <3 er t i.

.

13 . Ita di or.:.ra nhv : Acceptabic
Cf.,/ (g., a.. p8..

. \s / ..-- - - -

.

. a. .t G.~.u: : ,m,. - .nw.a -s uv~* .

b I ~- .
'

i

* Heat-treated for 1G hours at 1150 degrees F, cooling to. .,

GOO degrecs F shall be 300 degrees F/hr. (+ ~.00 degrecs* ,*

F/hr.). :

; - .- -
.. ..

|
,,

This certification affirms that the content - of this report .

*

are correct and accurate and that all test resul . .; and opernt f or.s g

perforned bv ITT Grinne)1 IPI and our subcontrac .or are in I

co:Lplia'nce Etith the requirenents of SPA 5.1S and the applicabic !

raaterial rcoui rer..cnte of ::P.-:1.* 00 of Section I]I, C1. ] of the !

AS:;E Doller 'and Presuurc Vessel Code. as desi r.na . nd by ITT Grinr. ell ;
JPl. This report, in conjunction with the Linde .|crtificate ci i

Ana3ysis, is in compli .n ce .. i t h al] applicable ,s.dendn. of AF'JE
Section III, C1. 1 thvough the 1977 cdltica.,

.
.
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1sACnGl'rsti':D:

Two (2) uelded plate annemblien vero nubm i"tted to our
laborat.ory for chemical analynin, cl.arpy .": pact and
tennion L e c t i n'.' o ' the .:cid metal. The a: . .emblien had.

'''been ide:itilied c.: plato no. 460, 1/8" 1,i: . .!c G5, ilcat- .

no 0f,9220. On: plate was to be tented ar -wc1ded and -

'

'hcat treatment.the oth..er tested after a strcas relieving .

-
. -

.

*- qrcr"=m ww.m --~mm. ,,

1 Q($ f. O O.f , ,'f.).. . . f. '. 7 7,,) .!.T.l:S..T...1 r r:u t ,TS :
,L'.. - . .= .=:. . :h- = .c. : :<.&
, ,.. . .. . . .

.
,

**

e..n .n..a l v n i.n :
...

.

Che.m i
.

. . . _ . -
. . .. .

The veld metal of plate no. 460 uan drille.i in a manner.

ubich preventeel removal o.' material from : Sc basc =ctal.
These 6rillings were cleaned and cubjecte, ' to a quantitat:yo

chcuical analynic wi,th the following resuL '..c: * , . .
.

# ,. " . * . .. -s: -
.

'.

%
\.gtG 9.\p W' . ;. , '

...
~ lb.chel < . 0 5 t,

|
- Chromium <.05

A '; p S '~~ ...Ikd yb:k nu:n < 03' Q .- ,

~( ' s % -Vanadiu:n <.01 .

Copper .10
g);.:D, ......, -

,, . . . . <.

' p ej ,<o . *'

,

' '

, . . 'SHeat Treatment: .- -

j

.''.' :. '~)
.. . . . . . . . . . . . .

The plate no. 460 was cut to permit it to fit into heat '
'

-
-

treating furnaco. The pieces were heated to 1150 F and k '' ., 'J0
*

* ~ hold for 16 hours at temperature. Cooling was donc at o.

-

1 rate of less than 3000P/lir. to below 6000.T. .
,

.
.

.
*

-
.

-g .-
-

'
,

..- < .
. . -.

** Tension Tentinc;:
,_ ,

,
,

-
-

Two, round, all wcld metal .tennion test n ecimens ucre'
-

3anchined from plato no. 460, as-welded anc: heat treated..
-

130th specimean were subjected to standard tennion testinc.
'

-

giving the results ac follows:-
, ., -

.

llcat Treated An-Received-

.-
s No. 460 No. 400..

-
.

Tent.ile Strength, psi. 78,*/50 81,850
68,700Yield Strength, pui.(.27,0ffcot) 70,025' -

t ):3ongation in .' inches
~

31 30'
-

t Reduction of Arca ,60 , 70*

.

. ..
.s- *

*

.}:s - *
.. \.. , "

- - ..

.' - .... . ,'

. . ,. . ,, .. .

.
.*
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7mpact Tentints: ...

- -

ful) ::3 ne Ci e:. a :: 10:;i:.i) , Chn.rpy V-notchtiubmitted -

A total of eight, w(.rc misch o :d f ro:n tht-
. t. ' - )

from theinnpact tect npocitaen::Five of the npncimenn wc retc.reated plate.. -

plate annemlalien.as-welded plate and three were f rom the herr.t
All ucro not'ch in the we3d :r.cta3 nnd removed n.:id oriented1: oiler t, lo:oscure Wenn c3 Code.
per 11D 2322 of the itsM!:

.. ,

.

.

ho. 4 6 0 - 7.n _.P..:.." ei ved :
'

~

-
.

Mils Latern?* Percent
Alnicrbed 1:nergy Shear' Tent. Expann. ion

-Temperature (ft-lbn) _

4099
0 49 20

,

- 20 F 19
.

- 200P 17 403544 50'- 200F 46
~

-

63 60.

- 200F 56-

- 200F 76
,

-
.

.

C . -
.

.

No. {GO - IIcat Treated:
- - . - - - - - . - -

- - - - - - - - ' - - - - - -
-

.
.

70-:---..-..--....-....-.....-......--- 66
0 103 60+ 30 F 59 .

70 50+ 300F ' - - 51 c.

70.
.

+ 300F .

-
.. -,

,

. -

.
.

e <- v- p ..-. : . .,.. :e -em.em Respectfully rmbnitted, -*
- .

. - .-
- .x . ,.

j

,I h. .r. n p ^N/t! ,, " ) n"' c- , :)
,*

' Qv,8 . ) ./,,' g
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| f 1,J sl 'g.J
' : aw.c: m.ma .,v en.m. a.~ .

Mark A. Ilinc. ,unT

g#, Staf f 1:nginec. : .
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-
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-
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g

"A
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PilODtiCT 1!.Cli'!3 ' C FA:LUnt Ir4vCSTIGAllO:4 0 f/A1ERIAL EVALUAT:' . :i 13 CUALITY ASS'/Rt. CE
.

.

TO. ' J T T Gr i n n e l l Industrin1 Piping. Re, ort No.: 24]3}-la

." P. (. . ro: 6 r. - 1: . y 421 Co' " 5-26-70
.

1; urn c a :.vil 3 c , :: . C. 27284 Ym.e Or der No..*

,

Attention: !!r . John Elder
. .

* SU:1K.CT: Charpy Impact Testing, at the Ue ] (.: ;etal of Tcrt :-la:c.

l'4 60 A ; 1/8", Linde 65, lle n t #0652~ ~) - As-Ucided.

"

TEST RESULTS. " " " -'' '' " ." " " )
'

. ...t .,b. !y.l..ip.a. c t T e n. t..i. a<:.: ) ('l [ { /.'

-

n , ; \. ,, . ias. .,
? *. '. :-. ; .v.- . %.e : 1- t..vm.e .#.

A

8.igFSpeciinen ri: c: 10mm x 10am ,,.
.

.
O I? o s. c h T y p e : .V* r.

Test Temperr.ture: + 30oF 'V * y'' ''-

, .. .
,

'

.- . . . . .. . . .. . .. .... - . . .
. ..

. .

Specimen- Absorbed Energy Hils Lat. ural Percent-

}lunber (ft-lbs) Expan s t' n Shear*

.

G1 105 67 60
G2 137 70 70

.

101 66 60G3 - .
*

-

-
,

.

-
.

.

..
.

.

All specimens were renoved and oriented i t- accordance with
'

1111 - 2 3 3 ')
. .

-
. _

,

.t.

dt)tsuTt CC;;Tr.0L|
ITTG . !?!

* *

q
-

.g.spr:m::.o..!- f
' --

,

T. c. WILSO:3.. .

D M T.1..v . o y n a'
. ..

.''.'.. . - - - -''' .- -

si;r.ET.O_ _070,-..''
. , .

,

e-.

USGIG ASSOC'I ATES. IN
VT*)3 F. // / /.A//c[T'm '

'
-

.
.
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Welding Filler !bter).3),* -
. ..

:
,*

,

SUBJECT: Linde 65, licat fla. 06x.
,

. WIRE:
,

.

. . .
.

, *

. .,,1 d '7,d i n t ois to certify that,the su'Jj]' t r, tcrial
- ..

a g, 5 ,., .., ;
Thi e, h ,,

t'est'picte in.accor. nce Wi t _.. . F m rt M.?. 7'I3I ^'d< . . -
*

, , , , ,
3 i'risult', cre "i cwn 'in .cu';DO i iAu$si 9 950Lih.105'1

'

and supple-ent tne resuius -
"

,
' -

p.t. port No. 24131. , ,
,

-

,,

.
.

.
.

I

Charpy__l'iEM. [J6 .-

lat M I'Ft -lbe a . -y._ _

_

60 . .

"- -

.
, -

67 *

4 30*F - 10a 70
70 -

.
.

137 60 .4 30'F .

60
.

.a30*F 101 .

. .

..

o .. .

. - ....
.

. . _
.

. . ..
.

. .._..._.........--..-c- ... ..
. .

. .
__

-

_ . _ . . . , . - - - - - . . . . . . . . - .
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' ' uST REP 0RT} :kk - e . /W) ')()// //c.'iij'./ g .. e* -

I''|

ttxdt S. Y tkr'hww.- h f/fff DAT E;*

DATE SHIPP'ED:
II /3'/7'U "" I SHIPPED TO:50LD TO'Olt! lit ri say 421h

Kernersville,liC 27204 .

P.O. flO.:. P.O. NO.:. ,/h, [, .

/

SPECIFICATION: -

n i f.- r 05i4DS SIZE TYPE LOT F40. H_f4L!40

1. 1/8 128 18Mt8 5103fi(> )
c -

2. .

_. .
.- . _ - - -

3.

4. f .e.nemur.um= ====--- -- T

|'{\6'I('/*.'p.f),'f*'.?I|
i .I

,l .tg. -
i , . . ->-

L1erm -~r a m m - m <J

6. |

CHEMICAL. ANALYSIS OF 'J/lRE 0:f:'?.tu!rnr.nri:!y
71 Cu | i

IT L t.i i C ~ .in P S Si | Cr f4i P/o _
P

I

|I- | .13 , ' I .71 ' 019 .013 .05 0?9 0 4'' .53 .00 0. 11 1 :,
__

f
2. o

.Y I4_3-

|
##

\' 4.
;- - ^]|;

ITIG IFl '' _g '

g. QUALITY CONTiiCL j il
6' -))AFFROVEOl|= .' '

ADDITIONAL TEST RESULTS T. C. WILSON |

DATED 9'2._)_5_

SHEET _ /__OF_I_ _
_ _ _ _t

State of I cerlify the chemical ana!ysis and chfsical er r efr
cal test resu|ts reported above are corre:t as cor.;2!. i

-

City cf in the re:crds of the company.

Subscribed and sworn to be' fore me this day

cf 19 . .'

,/ g 7 j ,-Notary Pvttg . ; jf ,,

'
' "' / -

" ' "'
' ' ' '

My commission expires QUAlllY MSURAf.CE D;PAHIf.*Etil
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SUBJECT: Welding Filler Materials
*

WIRE: RACo 128 H3.!!!: Ht. No. 51934G
.

FLUX: Linde 80; Lot 057.5, Con. 8290
l

*

This is to certify that the subject material was welded.

that theinto test plates as shown in SI'A 5.1 using t'pS 3-1,
test results shown in Taussi;; Associates , Inc. Report 22367-1 ;*

were produced from those test plates and that the radiographs
of the test plates were acceptable.

The subject material is acceptable for use on AS'!E Section
III fabrication in the as-welded condition or post-weld heat ;

treated condition (total time not to exceed 20 hours). This T.

rnatorial shall_not be used on_ impact-, tested, f ab_rication,.I
, , _ __

This certification affirms that the contents of this ,
*

report are correct and accurate and that all test results and
opciations performed by ITT Grinnell IpI and our Subcentractor '.

i:are in compliance with the requirements of SFA 5.23 for an
F70-EA3-A3 type classification, and the applicable v.ateria' . |*

requirements of NB-2400 of Section III, C1. 1 of the AS.'!E !Boiler and Pressure Vessel Code,'as designated by ITT Grinnell
IPI. This report, in conjunction with the RACo Certificate
of Analysis, is in compliance with all applicable addenda
of ASME Section III, C1. 1 through the 1977 edition.

.

h ^a .q
-

_

|7

ITTG IPI ;-

QUALITT CONTROL 'f
MPROVEDQ .*

. .

T. C. WILSON.

DATE .'U.E .'. . . - - -.
-

SHEET _[_ _OF2_.),

_.
__

-

i
.

.

0 #fQ p
-

\wn nC . !LO.
J. F. Elder ipto

-

. .

.

.

.

h
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Report No. 22867-1 - December 14, 1977

ITT Grinnell Industrial Piping
P. O. Box 566 - Hwy 4 21'

Kernersville, NC 27284
"

Attn: Mr. J. F. Elder

*
.

.

- -w--_..__. ,,. . __ ,

Lt29s.of-20Q||_ . _ . _ . _ ,-

o .

. .

.

-

..
.

..

SUB' JECT

Mechanical & Chemical Testing of the Weld
fh

-

:

Metal of Test Plate #428. - #'

.

_

ITTG IPi

QUALITY CONiROL.

p?PiiOVQ'A~

i

T. C. W" 50N !

DATE_UN.13 GIE I_____.-_-!J

_ SHEET.[_ .OF _(.!__ . . . _ _ . .t

. .
.

~Correctionn;

3"22-70 - Ileat #519346 on page 1. -

PilODUCT TESTil1G D FAILURE INVESTIGAllON D MATERIAL CVALUATIOil u OUAli f Y ASSUR.*.' CC
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B7sCJ: GROUND:

.

Two (2) welded. plate assemblics were subm3 tted to our
laboratory for chemical analysis, charpy impact and ^
tension testing of the weld metal. The assemb] des had
been identified as plate number 4 28, RACO 12811.'@i, li t . f519346,

Lot 0575, Con. 8290. One plate was to be testedLinde 80,as-welded and the otb'r tested af ter a stress relieving heat
. .

treatment. ,

*

.

TEST RESULTS:

Chemical Analysis:

The weld metal of plate number 428 was drilled in a manner'

which prevented removal of material from the base metal.
These drillings were cleaned and subjected to a cuantitative
chemical analysis with the following results:

..

Carbon .05
Manganese. 1.23-

Phosphorus .014
Sulfur .013 ' ~ ~ " "

P(% (4f /? '")'[ 7 jSilicon .40 jNickel <.05-

' 1 bd num 53 -
- Copper .15 ,

Vanadium <.01*

.

Went Treatment:- ,

. .
.

Plate number 428 was cut to permit it to fit into a heat0
treating' furnace. The pieces were heated to 1100 F and
held for 16 hours at temperature. Cooling was done at a

rate of less than 2000F/Hr. to below 8000F. The' pieces were
--

then marked 428H.

* Tension Testing: .

Two, round, all weld metal tension test specimens were
machined from plate number 428, as-welded and heat treated.
Botly specimens were subjected to standard tension testing'

91vAng the results as follows:
.

. - . - .

ITTG - IPI'

*

, QUALIT) CCT4iROL*

I .:;. APPROdu 5 k
' .

.g
9 | 1. c. v.tso 4 i

h7*G ai
i D AT C".m. i 3
-

'

' .. ______.
* .

SHEET _ _ 0F.@
a

.

.
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,ITT Gr nnell In us r al Piping, Inc. Page 2'" -

i d t i

.

No. 42811 No. 428
Heat Treated As-Welded-

.

Tensile Strength, Psi. 83,875 83,325

Yield Strength, Psi. 68,725 70,325
27 27% Elongation in 2"
61 61% Reduction of Area

.
*

Impact Testing:
Five (5), full size (10mm x 10mm), Charpy V-Notch impact test
specimens were machined from the heat treated p] ate assembly.
All were notched in the weld metal. .

.

- No. 428H - Heat Treatedr
- Test Absorbed Energy Mils Lateral Percent

Temperature (ft-lbs) Expansion Shear

'
' 40OF 45 39

0F 40 36 40'0

0F 42 35 400

0F 48 41 400

0F 50 41 500
-

.
9

Respectfully submitted,
f'

, yb swunm~

(0.g"A/p["#X)I..
g ,m 7I.

Y ,'l Mark A. Hineman'
- ' ' - Staff Engineer' --

TAUSSIG ASSOCIATES, INC.
.

MAH:ln
- -

QUhuTY CONTROL g

JpAPPROVEDY-

T. C. VTt SON'

. .

DATEbl_ --
.-

SHEET _p, .0F _o. . _
J~~ ' . ,t.

, _., . y
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FABRICATION NONCONFORMANCE REPORT
]. *,~ # # -
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REPORT NO.. _

PROJECT CON l RACT NO. CODE SPEC. REGIST ER NO.

A9:'hN 2.,LCL' ,,,,Qdskt.' b'. . *1.!l ',L__..)W'.$.!E'JMC L1__. G ~/ 0 1 .* T I. 3 n ,_..*
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~'[ % ~l ITTGrinnell"

,

inclustrialPiping, Inc.'

- ,- - , - , ,

' P. O. Box 56S
Kernersville. N. C. 27284-

(919) - 993-4831+

' ' iclex N...: 806439
,

~2-15 19 .
.

Duke Power Company
P. O. Box 2178

'

Charlotte, North Carolina 28201

Attention: Q. A. h uscer, Engineering & Services-

Quality Assurance Department
.

Subject: Quality Arsurance
Catauha f1 i2
Duke Pcwcr Order No. C-12517 goc # ||2
Our Contract ,7127 7128 '

Genticren: . -
- -- .

Attached are requested Quslity Assurt. nee Papers on the follooing:

Duke Spec. No. and Title: 5 Fl ( C f-

Duke Classification Identification: 6 d, 6 '
'

i
GRD2 ELL Parchase Order Number:c

.

Purchu ed From: Kernersville *
*

c Y- SA-7Dc, / - / - 3 7 X
.

*

e -r. 4 - 135 c. 7. c r- /.55Material Description:
,

-
.

Test T;oports atte.chcd: fogg.g c,39,g g.;,,,, ;;774gy,;g,,,,; ,45 inva47gg, y,5,y

We have exasined these reperts ar_d find that tiv. materini furnished meets
the requirc=ents of the applicable specifications.

Very truly yours, ,
,

l'1T GRD2EIL ItCUSI.Uj.L PnTI:G, .D:0. $

Al. A .21m,i .

M- '

G. P. Grcesc.n
Project b s'inecr, IPD

.

GPG/rc
.

h elosurer

/

e

'- - . . ~ . m .
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[ H ~\ ITTGrinnell
.

, - . . , - ,- , , . IndustrialPiping, Inc.

P. D. Box S6G .

Kernersville. N. C. 27204
(919) - 993 4831
Tetem No.: 806:3')

.

2-/5-79
Duke Power Company

, .

P. O. Box 2178 -

.
.

Charlotte, North Carolina 28201

Attention: Q. A. Manager, Engineering & Services
Quality Assurance Department

Subject: Quality Assurance g*cp|g
Catawba #1
Duke Power Order No. C-12517
Our Contract 7127

,

Gentic=en:
,

,

Attached-are requested Quality Assurance Papers on the followirg:
.

Duke Spec. No. and Titic: $/Y)

Duke Classification Identification: 8

GRDNELL Purchase Order Number:
.!

. .

-

,

y Purchased From: Kernersville .

Material Description: C T- /- 3 7X C 7'- 5#7- 7B

Test Reports attached: y.R4/ Fit M /)ND READER ' SN.Trs.

| We have examined these reports and find that the material furnished toets
the require =ents of the applicable specifications.

'

Very truly yours, -

IIT GRINNELL D&JSTRIAL PIPD!G, E!C.i- -

h b YALea.cx|.
G. P. Greecen

,

Project Ensincer, IPD
,

GPG/rc
''

Enclosures;

I
*

.

I

.

Executive Offices /Kervicrwi!!e, North Carolina
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