


MISSISSIPPI POWER & LIGHT COMFANY




Attachment 1 to AECM-81/273
Page 1 of 2

251.1 Provide CVN impact test data for the reactor vessel nozzles, flanges

2%
-

and shell regions near discontinuities. The data must include
orientation, test temperature, energy absorbed (ft-1b), specimen
lateral expansion (in mils), and RTNDT'

RESPONSE

Grand Gulf | Reactor Vessel
Beltline Plate and Weld Information

The Grand Gulf 1 vessel was procured to meet the requirements of the ASME
Code Section 111, 1971 Edition with Winter 1972 Addenda. Thus, it is in
compliance with the toughness testing requirements of 10CFR50 Appendix C.

To provide for consideration of the effects of neutron fluence on beltline
toughness and of surveillance program requirements, beltline material data
are given in the following attachments:

a) Table 5.3-1 - Beltline plate toughness
b) Table 5.3-2 - Beltline weld toughness

¢) Table 5.3-3 - Estimated ef.ect of neutron fluence on beltline RT

NDT
values.,

d) Figures 121.1~]1 and -5 - from Amendment 31 of the FSAR define the
beltline location and the location of plates and weld seams in the
beltline.

Grand Gulf | Reactor Vessel
Non=-Beltline Information

As stated for the beltline material, the Grand Culf | vessel was procured
to the requirements of the ASME Code Section 111, 1971 Edition with Winter
1972 Addenda, which are consistent with the toughness testing requirements
of 10CFR50 Appendix G.

A review of Quality Assurance Records (Documented Deviations, from the
vendor CBIN) reveals deviations from the below listed fracture toughness
purchase requirement limits:

a) RT no greater than +10°F for the shell course, head, and closure
flange.

b) RTNDT no greater than -20°F for nozzle forgings.

¢) RT no greacer thaa -20°F for low alloy weld metal used to join base

ornegld materials requiring impact testing.



Attachment 1 to AECM-81/273
Page 2 of 2

3. The use of these specification limits and the beltline data to establish
vessel operating limits is described in the FSAR paragraph 5.3.2.

4, Vessel main closure studs meet the Charpy requirement of 45 ft-1b and 25
mile at +10°F,

€, OGrand Gulf 1
Other Ferritic Reactor Coolant Pressure
Boundary Materials (NSSS)

The subject materials were impact tested and are in compliance »ith 10CFR50
Appendix G. Specific components, applicable code requirements, and impact
test temperatures are the following:

l. Main Steam Pipe - ASME 111, 1974 and Summer 1974 Addenda, +60°F.

2. Main Steam Isolation Valve - ASME I1I, 1974 +60°F,

3. Safety Relief Valve (8"x10") - ASME 111, 1974 and Summer 1976 Addends,
+60°F.

4., HPCS Isolation Valve - ASME 111, 1971 and Winter 1973 Addenda, +40°F.

5., Flued Head - ASME 111, 1974 and Summer 1974, +60°F.

See also revised section 5.3.
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Attachment 2 to AECM-81/273

Page 1 of 1 GG
FSAR
251.2 Define the specimen orientation (longitudinal or transverse)

for the CVN impact tests results submitted in response to
Question 121.2.

RESPONSE
For the Unit 1 pressure vessel, see new Table 5.3-1.

Similar information for the Unit 2 pressure vessel will be provided in a
later amendment .
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Attachment 3 to AECM-81/273

Page 1 of 1 GG
FSAR
251.3 To demonstrate compliance with Paragraph I11.B.3 of Appendix

G, 10 CFR Part 50, provide data as to how often the supplier
calibrated his test machines, and indicate whether records
nave been maintained.

RESPONSE

The calibration of temperature instruments and CVN impact test machines
used in impact testing complies with Paragraph NB-2360 of the ASME Code
as required by 10 CFR 50, Appendix G, III.B.3.

M5C9




Attachment 4 to AECM-81/273

Page 1 of 1 GG
FSAR
251.4 Identify the weld filler metal, heat number, flux type, lot of
flux, welding process, and RT for all welds in the reactor

pressure vessel. Additionally, submit the chemical
composition for all the core beltline region welds. Each weld

(e.g., AB, AC, etc. in Figures 121.1-2 and -3) must have its
own identification.

RESPONSE

For beltline region welds, see new Tables 5.3-2 and 5.3-3. The above
information for non-beltline region welds has not been provided. See

the response to Question 251.1 for the acceptance criteria applied to
non-beltline materials.

M5C10



Attachment 5 to AECM-81/273

Page 1 of 1 GG
FSAR
251.5 Provide the CVN impact data and define the RT values for

all base materials outside the core beltline region. This
also applies to the top and bottom heads.

RESPONSE

See the response to Question 251.1 for the acceptance criteria applied
to all non-beltline region materials.

M5C11



Attachment 6 to AECM-81/273
Page 1 of 2

GG
FSAR

251.6 No data has been provided to demonstrate that the impact
properties for the ferritic valve and bolting materials in the
reactor coolant pressure boundary meet the requirements of
Paragraph IV.A.3 of Appendix G. Supply the actual test data
so that compliance with the paragraph can be demonstrated. If
no data exist for the actual materials at Grand Gulf Units 1
and 2, data from the literature for similar materials and/or
analyses can be used to demonstrate compliance with Paragraph
IV.A.3 of Appendix G.

RESPONSE

BOP

Ferritic valves employed in the reactor coolant pressure boundary (RCPB)
(Class 1) were surveyed to identify the limiting component. Maximum
member thickness was used as the criteria.

The limiting component identified is the feedwater outboard containment
isolation check valve supplied by Atwood & Morrill. The pressure
boundary parts consist of the body, cover, and disc. The data contained
in the certified material test report have been summarized in Table
251.6-1. This report is attached for your review and includes
affirmation by the supplier of compliance with Article NB 2000 of ASME
Section III for the materials and constructions of this component.
Fracture toughness data for all other ferritic valves in the RCPB is
available for review at the Grand Gulf Nuclear Station.

All bolting materials for Class 1 application are 1" diameter or less
and are exempt from impact testing.

NSSS

See the response to Question 251.1. The certified material test report
for the main steam isolation valve is attached for your review.
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(As Required by the Pr','.'-sumx of the ASME Code Section
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FORM NPV.-1 MANUFACTURERS DATA REPORT FOR NUCLEAR PUMPS OR VALVES®

(As Required by the Provis.om of the MME Codo. Section I, Div. 1) Q
r- e o e o e e e M

1. Manufactured by Atwood & Morrill Co., Inc., Salem Mass.
(Name ang Address of Manufacturer!
2 Manufactured for Bechtel Power Corporation
(Name ana Aoovou of Purchaser or Owner ,
3 Location of instaitation  Grand Gulf Nuclear Station, Port Gibson, Mississippi

(Name and Agaress

4 Fump or Valve Valve Noming' Inlet Size 24" Outler Size 24"
tnehy
(a) Mode! No (b) Manufaciurers (c) Canadian
Sernes No Sernal Registration (d) Drawing (f) Nat'| (gl Year
or Type No No No. (e) Class Ba No Buit
m 24" Check  1-13615  N/A 13615-01-H 1 N/A 1976
3 le\.’ RGV . 3
@
(5
(6!
n
(8)
(9!
(10!
5 ‘ Feedwater Chack Valve

{Brief description of service 1 which equipment was gesgned

6 Design Conditions IZ O C s 5 450 F or Valve Pressure Class 1 (1
(Press.re emperature
7 Cold Working Pressure 1931 ps 8t 100 F
Pressure Retainir , Pieces
Mark No | Matenal Spec No Manutacturer Remarks
- +
(8} Castings ! ’ f
Body | SA352 Gr. LCB | Quaker Alloy | S/N 1-13615
RT# P811 | !
| | |
Disc 7 SA352 Gr. LCB | Quaker Alloy | §/N 1-13615
T PRGD !
RT= PB92 ; T
Stuffiny Box | SA352 Gr. LCB | Queaker Alloy | S/N 1-13615
Stuffing Box i SP352 Gr, LCB | Quaker Alloy | S/KN 3-13615
1 i 3
(b Forgings I ! l
i |
T e il
- Cover [ SA350 Gr.LF-2 | cann & Saul | 5/N 1-13515
Load Key SB564 { Cann & Saul 1S/N 1-13615
) | |
} 4 1‘
. 4 ’
+ . *
!

. . 4
: :

i {1) For manually operated vaives only

* Supplemental sheets in form of lists. sketches or drawings may be used provided (1] size 18 8 12 x 11 (2] information in
items i 2 and 5 on this data report is inciuded on each sheet and (3) each sheet is numbered and number of sheets
1s recorded at top of this form

(1761 Thus form (E00037! may be obtained from the Order Depr . ASME 345 £ 47 St., New York N Y 10017
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QUAKER ALLOY CASTING CO.

A DIVISION OF HARSCO CONP

STAINLESS, SPECIAL ALLOY
AND CARBON STECL CASTINGS

MYERSTOWN. PENNA,

17067

@ 9-10-75

AMENTIENT TO AIRCO CORPORATICH

STRESS RELIEVED AT 1350°F POR 8 HOURS

9. s/ P&

CERTIFICATION FOR LOT 0292829 OF FILLER MATERIAL

|
Yield 58,500 - Ve
Tensile 70,500
Elongation 26.0
Reduction of Arca 74.0 ‘
Wyt KOTOE CHARPY IMPACT MIWUE 20°F ‘-.1 :
Foot pounds 120 112 120 110 120 :
|
Mile Lateral Expansion 99 11 101 82 100 -
% Ductile Fracture 99 8o 99

81 91

Ve certify the contents of this document and the '

attached Airco Laboratory Test Report is in

-—

compliance with Section III of the ASIE Boiler and

Precsure Vessel Code 1974 Edition.

TEST CONDICTED BY QUAKER ALLOY CASTTNG COMPANY

%«%'777. y?f(&(/,é/




s,

A7 : - e N - . i
L . " AIRCO LABORATORY TE.SJ.\RLPORT ?7‘— {/U?-P// \J ‘)
Y7o Quaker Alloy Casting Co. o ; QGAJ “TC August 14, 1975
Myerstown, Pa. Q7,/ N AIRCO OHLIL N MO,
. ' | eTU — J 633081 \
.—(“ “ _ s ¥.° CUSTOMLM OHDLM NO, P
Q&FA 5.1 ASME Section 111-71 NB2400 1674 Order #34708
POUNDS $IZE TYPE HEAT >, Lot vo. ' B \
g - e |
20,000’/ 1116~ E7018 49454561 0298529 l
v N
Actual cHEmICAL ANALYSISOF  Weld Deposit j
] [+ Ma L P $ Si N e, p_,/] AV l Cu i
rbs—— 7 7 7 7 7 g
066 1.21 -.014 021 | .45 057 044 | 069 .005 048
¢
'-!{L‘] ' ‘
5 — |
257 Actual pHysicaL ProPcRTIESOF Weld Deposit !l
2
w ¥ TENSILE STRENGTH YITLD STRENGTH | CLOKGATICH REDUCTION IK i
= P35l Pt i i 2 ARE? &
i (‘ 82,450 e 72,700 il 28,0 7 72.3 As Welded. _
74,800 61,100 32.0 - 76'E1§U' E;§4£§SFS Relieva
| |

“#Stress Relieved at 1150°F for 8 hours. JUN 14 1976

ADDITIONAL TEST RESULTS 2 "
..g/‘::é—-—‘r__ . .
s

X-ray results satisfactory to paragraph 8.1.1 of $TH55 TR 69 ..-I

~

LAY

Fillet Weld Usability Test satisfactory to paragraph 8.1.4 of AWS STA
501"69 ’

"We certify the above material has been tested in accordance with the

listed specification and is in conformance with all requiremeants. We
further-certify that the above material was manufactured in compliance
with Section 11I, ASME Boiler and Pressure Vessel Code."

»
!
. (31 % & ,'I?'
AYC OF. Ma r)’ldnd I cortify the chemicol onolysis and physicel o ‘:h"
) .M\ mochonical tost resulis reported nlbove meo! ”“\_ﬁ(" :
Uk or Bﬁlt.l_i.)‘—r:'{kf. ’ .;'.L specilicotions on the described moteriol ond ore
H ’D\‘.f' ..... - "N correct os contained in the records © he Com
. rny ! s < \. 16 th
SCIUICE ANL Q0N x,,oé ULyoRL e YHIS S22 X" DAY pony. M. ‘0{
oy ¥ " B, oo 3 - g
Aup L\?*-ﬂnﬂf'f‘! 25 g
updst X T e ) " :
4};”, '-" h"(’.;-"\)u"'i 2 / n
PN, . Jemofie
R P T D, s henoliCe § k2w 30
% on dgeh TS AL B




ADIVISION OF MARSCO ZORP

STAINLESS, SPCCIAL ALLOY
AND CARLON LIECEL CASTINGS

MYERSTOWN, PENNA. 7. :/u PP/

( ' 17067
@ 1-19-76 .

AMEXDIENT TO HCDART CORPORATION

- QUAKER ALLOY CASTING CO. 75

CERTIFICATION FCR 1LOT 28603 SERIAL 90143-020 OF FILLER MATERIA

STRESS RCLIEVED AT 1350°F FOR 16 HOURS

Yield 57,000

Tensile 72,500
Elongation 29.5
L
- Reduction of Area 76.4

"¥* NOTCH CEARPY DPACT MIUS 20°F

Foot pound 13 96 120 120

Lat. Expancion 15 79 102 100
.0. ¢ ’

% Shear 20 80 99 99

REVIEWED
.TESTS CONDUCTED BY QUAKER ALLOY CASTING COMPANY

Wy/ 2(/
/

Ve certify the contents of ¢
Hobart test report for lot 2
compliance with Section III
Vessel Code 1974 Edition.

JUN 1 4 127"

he document and the attacled
8603 Serial 90143-020 is in
of the ASIE Boiler and Pressure



FILLIR METAL CIRTITICATE RN = gt/

HOSART DROTIERS COMPAITY No. Copies Req: o8
. . p .’ . 'l —
e ‘ : Ref: 35220 ,))b
. QA
g Type: L-718
to( Quaker Casting Company e * Dieameter: - 2/32"
722 South Cherry Street
Myerstown, Pennsylvania Serial No.: 90143-020
Quantity:

The sbove filler metal corplies with the following specification and
requirements as noted:

AWS A5 1.¢0 3 ASTM y Class E-7018
MIL -

Othere ASME STFA 5.1 Tvre 7018 Sectien IIT Specifications,

Chc:.ical Analysis of: Mechanical Properties:
) Filler Metal ( ) Typical (_X_) Actual
i m—;;cu Weld Metal -
) Actual Weld Metal ( x ) As Weided ( ) Stressed Relieved
(<)
f-=%ca __ .033 Fhosphorous 017 Tensile Strenglh, FSI 25,000
2.L anese ,60 gul Ndr ,012 Yield Point, PSI1 £F 000
Silicon 10 Molybedenum 014 Elongation in 2" 30.5%
Chraniunm 028 Colurbiuwm Reduction of Area 95 _E%.
Nickel 009 Aluzimm Charpy V-lotch Ixpact
e =207, 114, 178, 85, 69, 119
Cupper 05¢ Magnesiun
Vanadium .018 X-ray Confoxrs
Fillet Copforms

Mils Jaterisl Expansion Percent Shear Fracture . - o - = 1 e n
1. 0.084 - 697 e 8§ w sl & W
Renaarks: 2., 0.095 2. 9%
< . 3. 0.073 3 59% 1 103
4. 0,058 4.  56% JUN 14 1976
s, 0.086 S 22z WL ik
MARRIETT €. WILSON, Notary Publl ~u7.‘1’“;;» = et (9
STATE OF OHIO |, sng tor Mami County, Ohie e The undersigned certifies that the zlcve is cor-
cw:;m OF ’ﬁ"“"ﬂ My Commie on Expires Abc_ 7' 1980 rCCt LO/JIC bL ,n} O! h-‘b’. knOoYiCugc mi bClle.
t“scribcd ard cworn to betfore me By’ J( /S T ‘C‘
6 l4th day of Octolnr 1975 “R.E. Oagool Q/iit\ Control Dept.
/ /‘F. 6’,,476
L}ly;,u V4 Zz > ’ /7/'4/;5) HORBART EROTHERS COMPANY YT
NOTARX PUBIIC J=202LT




QUAXER ALLOY CASTLIG

CUSTOMER Atwood & MOrrill

OER

_PURCHASE

8NP ORDER pD818-

QS

u{ RinL sPEc. & G

Ty

HEAT NO,

na™

UL S

Q DESicnAaTION Q60

ASME SA352 GR.LCB

AN11734

CO.’ E.Y"}ulb.-u‘, PA.

PATIE

CASTIDIG SE

PROCESS*

NUCLEAR CLASS 1

PCS. COVEIE

e i ——_

— - —— ————— -

RIAL ¥0._ 30003 \

RN NO.

ESCRIPTION

CONTRACT MNO.,
16435-30228-605

h’\

body

s1ze 28"

D ON TZIS RIPORT 1

IE..'-\ “N.rwr’-\ ™ ‘:"":F"’)

»r
Y

! 5
Jarden

SOURVD rc:r:

R.T. SERIAL YO, 3\ '

TI0N & Bechtel

& [

PRR———

PROCEDURE

QAP=-IT

Rev.l
T(P=10) =1

12-31-75

- -~ e -
. Flynn & Cas
Flynn & Drefinn |. °~ .. _ Machine Gas Machine

- ()
=0 165 F 50 F
LREAE TEMD 105°F 165°F 1 .
c SA AT s e - @ - ;__1.. r
4 il Soe o
M - .|l \ ?O Eil. . 209 »
ATaeTY A TR ATTYY sy 3 Hrs‘ 15 . N -S Min. - oU 1N
7 St AV MYyvVise siise o B . —
s} O 103U = 1200°F 1900 F
= o nemm 1690 "«1700 F 5 2 ars ey N B -
HOLI‘:.:‘: E.?. (.’..“.AJ.‘.. .-.‘7___ 3
O NlsSe > -
~ 6 F,.c lg e Ne A0 M~ 6 Hruo © E‘RS. 13 :.......
™E AT TEDR, AL S ~ 30 Min, o
-
AP Air, * Air Air /
CCCLIIu ATA -
o W *FURNACE CCOL - 1440° 1zxsocF - 1 Hr., 10 Min .
FURA'ICE COOL - 1420 =1430°"F - 45 Min, -
s DY
J.;..u) c
WATER QUENCH _
e
ACTUAL EEAT TREAT CHARTS ARZ RETADED IN FILE FOR TIE ABOVE.
' -
| *x = Normalize or homogenize o
Q = Quench or harden
i = T\.:;mr :
SA = Solution Anneal
WOT =- Post Weld Heat Treat (Stress relieve)

Form 212
10/23/15

M-'J.az

PREPARED BY

TITLE

REVIEWED

JUN1 4 1976

Bechte! Corp

Qua.-cur Alloy Castin
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QUAKER ALLOY CASTING CO.

A DIVISION OF HARSCO CONP

oY

ST/“‘ L S SPCLCIAL Al

AND CARBON STEI CA "
>,
MYERSTOWN. PENNA. RIS 721/

17067

Q7

-7




CREMETROI CORPORATION

WELDING PRODUCTS DIVIGION QVT r/‘) ﬂ&// @.

‘ Cerhﬁco’e of Analysis
i v
( Service Tool Supply Qé\ /Mﬁ (’ Customer Order No, 14250
[ 955 Rcar llarrisburg Ave. C’ 0
‘ Lancaster, PA 17604 A Q7 Order No. 66225
3 :
( Shipped »

This material conforms 1o Specification AWS A 5 .1-69 "_&FA?J-‘)Z SEC. 1'} BoilerCus
Test No. 601

X-Ray Satisfactory . . E 7018

Control x‘o. EECO30 7 e

]
{ - Tode Name: Atom Arc 7018 Moisture @ 1800 F. 0.2%
\ Concentricity 3%
Diameter Size: 3/]6" Type Steel A-285
l 7.650 1b. ‘
\ Lot Number: CS03M1AF Test No. Full Split Volts Amps
. Heo! Number: 40180321 )
‘ . Tensiles & |
\ Impacts 2 5 24 200
Cmbon .05
Mangonsse 1.19 ~ Test AS Stress
Chromium .02 " Results: welded Relieved
, WNickei .03 15 hrs. @ 1150°%.
' Silicon .45 P s
Columbiom Yicld 66,000 59,000 |
Tontalum ) . . FY ginsj-l:_ , 760320‘ _7o'igq
- . . ongation : 70 33%
o ok Red. of Area  76.5% 78. 3%
) Tungsten -
. O
‘ Copper .03 Charpy V-Notch Impacts Tested @ -20 F.:
Titanium
1" Phosphorus .009 Impacts 111-132-140- 107-155-215-22%"
‘ Sulphur .013 196-211 240
j. Yanadiom .02 ‘ Lat.Exp. 82-83-92-93- 04‘8» 96-74-E0~ 53“
| lron % Shear 40-50-50-100-10C 40-75-100-l¢
" Fesrite ‘ , ¢
! R E v ' E \v E D Fillet : OK v Ho:—izcntal 1
., .
16
| State of Penna. JUN 2819
I County of York The undersigned certifies thot this report is
; correct and the! no s'gnificant cliange haos
‘ Subscribed ond sworn 1o before me Bc hl CorD .bc"' mode.in o‘ny WF thi lemants. geribed
in the quelification approvol.
this 3¢ doyof December 19 75
, CHEMETRON CORPORATION
WELDING PROLUCTS DIVISION
SEAL . _Q \\ v SN NS R

k. ¥

;‘ Novn oy '.m-c : \ Q
: Ay commisyion expires. 8-21-78 _ g ’ésaé’. 76 - 1 A/ /ﬁ“\/

' R. W, BO"C‘]’



Atwood &

QUAKER &

r\rv"

mreom
Vilw s

LOY

CO., MYELSTOW, PA.

AhJ

sHOP Orpzr DS18-0

1 Co. PURCUAST ORDER  AM-52L4 CONTRACT XO.
Q pesicnArIon Q60 PATTERN NO.  36L35-30228-406

HEAT Ko, F2063

. .

KUCLEAK

PROCESS*

MATERIAL SPEC. & CRADE AS!T SA352 Gr, IC3
CASTING SERIAL NO.

crass 1 ¢S. COVERED ON THIS reporr 1

gscraprion  Body (3 WA

R.T. SERIAL NO. P2ll

S0 Y'ICS INSIECTION Az/Rechtel

1wl LU 4 dVid

HEAT TRTATITUT RRCORD
Ll - . N A e - - e FNG

2wl AT

PRCCEDUIE

DATE

_§. 23-7¢

|)‘kv.‘|

FUR

/éi‘ L 773”’.'/‘ r\:(-

C&..:- 3" » ’7

Lp-LFt

AP MDD
C:L’ Jo 4l e
MRS TN 2PNTY o
-y - ——
™ ~ T, w -—‘)
BOLDING TTHE B

REMARKS
ACTUAL HEAT IREAT CHARTS ARE ECTAIIED IN FILE FOR THE ABOVE. -
! w
. o o REVIEVWCD _t
*N = Normalize or homogenize
Q = Quench or harden £
T = Temper JUN 28 1976
S = Solution Anneal
PWHT = Post Weld Heat Treat (Stress relieve)

Form 212
10/23/ 75

(ARST

Coro

BY \é) /, M7\7[:(~e—

Qud-l(\.- r.l.LC)J qu “‘XL) L,\...;: '..".;v'

/[ /4/).’«

4-2/F 7¢

PREPARED

TITLE

DATE




s T A U AR A R N A RN s e e e . -

<2 NUCLEAR 7 ’ I (
R CASTI!G REPA!R WELDIG REPORT t 7//*/7" ‘)’\

DATE CONTRACT WO
f‘”“"’*““‘ CUSTOMER PO N SHOP ORDER NUMDER .
*TCAN MO A '%_l(.' c O‘i MATERAL SHEC é///\ig c.m.,; /Z‘é(j’
—(C—A_;;T‘/Gén/igz'?@ ,561215‘“(5( _ﬂdf .5‘/4(:- L 35 2. ACF F5ols
F80C3-1 | P gy waQlh "o . |

FRLER MLTAL FRLER METAL LOT NUNBER

E 2015 Csp3 Mias

APF’H’)‘ elD
:[ / ey 7//4/7{_ a

Qu-\u ALOY ( NG €O DAl DATE
W
WELL'F\S DitE DATE
L J Saatia el K d ~ 2 3
DATE DATE
2 4
¥ OATE . DATE
(onscf"' NUITIES DESZRSE0 HEREIN HAVE BEEN REVEALED GY THE FOLLOW! «o METHODS
B FLOMDSRARPSY : MAGNETIC PARTICLE D LICSU.D PENETRANT D ULTRASONG I E DINENSIONLAL D VISUAL
EXAN . _';_’A'-’T.,_ S FOR WELD Bl nATvon CF L S APFRC VLD e
QAP ﬂ",/""r/'/:- ./ | y g } & ADD 5 REV. ) @) .ﬁ/ ~~—— (‘ W
_/J l/ﬂ.,.tl — A i lT ;-— _:_‘?& CATE 7//":4[7é_
‘ = BT T 1% NTERPASS 1B POST V.ELD »EAT TEZATMPNT /7 2 =
'_/ r-:/.. e PO T s : I I
v e . - G e o N cre. 1 "\ & - ““
Gen BT - Vi €0t \300'F TP ew -
DATE ! DATE

AT T
GiseeEStRUCTIVE £

AAWVINATION OF CTMAPLETED WELD REPAIRS

/. '&'
s visun xarraren___ SEEACDCY s SET P
myirag, C“,.,vr
2 MACHETIC PLATICLE EXAMINATION _mdbb flceox O‘[v?-\ Qre/j’/'
T 301 145 L Qecdr alS)

L)
[0
L)
=
'

(
3. LIQUID PENETRANT EXALUMNATION N DATE :
¢
4. RADIDOGRAPHIC EXLIMNAT ‘____S“‘L_RXR‘_?C& DATE
5 ULTRASONC EXALNHATION NA DaATE

— y o

7/2 ESP Lo

>A_r’r::_ O By .
\%\)Q r:“":l__@ \ “a 3 DATE

"‘Q - / ) (““8}
z/(./ ~tacialeve/ _,'A'e/_f -7 4 DATE

’O‘iv LY PEV A




WCSOD & i CO.
Af ' L DATE- ﬁ’L

LM KA

' J
oIS Banesd 15 YIE PR RIY OF 4 CONI NG TR £ty
ﬂ LT ORMATION OF &35 740% % O LL v 25D 18 T ¢f vt
;. 0 /o é/uﬁ—" 6?/ : COLTIDENTEL ALESAZUCT ™ CF any #aP ! TN{3E07 T2 YLE
PG OINEA T 'r\ g frRa0 S5LY CESIGHATED

( ‘y'.(‘ ’:'./1/[ g/{///’OC'/ﬁC/\"‘ 0 L MOTRLL €0 1S nOt v'.--"HZD
- - L CASEDSE, SORTL L0814 FEXE
o o o g2t R s 20 PS fRL2 /—’ /’.e:/./
Mo i ALILL 0 E oY
VENM2 R, gz/ﬁ/,”oﬂ d‘///
. - EZ &9 FSR LeB,

R

! . :
Sl Pk p A

} } ///,‘/ A/w/! Py ;—’_ CrrtCly /N A7 ".'//’/7.«5';4 QJJL}((,

| end SFEH K it AREGTHEL

| . | .

Al TR Lo - )
.. . P g . e
= P - o " ' \--—- -
. l |
Y 2 . -y P | ) L .
/ KF H / & 3 :
- P A ryen | J / F ' " X s *




dddsdaad Vit g

CUSTOIER Atwood and Moryril VURCIASE OI’:,:R AM-5387 CORTRACT MNO 59\0

SHOP CRIZI_D318-05 _ Q DESIGRATION 0r(Q PATI‘JIL‘( 5o. 16435-30228-606

MATCRIAL SPEC. & GRaD:_ASME  SA352 GR.LCB  pnscrrprion  body 125_JdY"

HEAT HO._Y 20Va2  CASTING STRIAL 1IO. Tint.2'y R.T. SBRIAL NO. P21
- o' . Atwood &
NUCLEAR CLASS_L _ PCS, COVERED OF TIIS mrrony 1 SOURCE INSPECTION Rechtol

MEAT TRDATIENT RTOODRD
PROCESS* ONT
e e f
PROCEDURE 000w L 'Y L2
DATE ' A NS .
i ol nN
FURIACE OO0 YOG S
CIARCE NO. G on gLy
CHARGE TEID. AMNE -
TINE TO FOTIL, TSP, AR
( |wowme . (nascr) \ADD'F -
TIT AT TEIP. T
COOLING DATA [4.0%
- TN
1‘1.1'"‘ e
4
: '
ACTUAL EEAT TRZAT CHARTS ARC RETATITD IN FILE FOR TES ABOVE. '
X ~
s ar - -
* = HNormali or homogenize
Q = Quence 1
T = Tenpe .
SA = Solution IL: .r.:;l
PWOT = Post Veld Heat Treat (Strecs relieve)
PREPARCD BY __ ON)OCS
Quaker Alloy Casting Compaiy
TITID Q (0 &u
( T2 104
\
Tom 212
10/23/175




¢

STELLITE DIVISION
CABOT CORPORATION

13808 €

IMPERIAL WY NORWALK CAL 9005

:‘2:.':;‘: MUPONE 213 921 4SS -
» SUBURBAN WELDERS SU?PLY CO., INC. Date: July 21, 1976
72 Nickerson Road Certification No.: 721-A
., Ashland, Mass. 01721 Customer Order NO.:p (. 22405
S§. O. No.: 2-08124
Item Materaial Heat no, Weich i
1. 1/4 HAYNES STELLITE 21 Ctd. 102M €10%
Chemical Analysis - Weight Percent
Heat No Cr W Fe | C S1 Co H1 M o MO F S
|
102M** fb'37 .06 .28 | .25 .58 | Bal | 2.57] .59 | *.007|5.32}.01 F.02
Mesh Size -~ Percent Retained on U.S. Std. Screen
* Less Than ** HARDNESS Rc 25.8
This material meets the marking requirements of AS!'E Boiler
and Pressure Vessel Code, Section 111, paragraph NA-3766.6,
paragraph b (Weldine and Brazing Materials Identification).
CHEMICAL & Feyomtid
7CC: Customer 5 o hrs
1CC: fai STELLITC DIVISION REPORT CHECKED

2CC: File

PRODUCERS OF THE ABRASION  CORROSION

“HMAYNES

DATE

ATWO0D & MORRILL €0. INC.

C;\UQT CO‘\L \JAM\A C.‘
T
— ‘/
- o
= ‘\\"’\ _-’—7« R e TSN -
37. E. REDMAN
MANAG ’R QUALITY ONTROCL

"MAYNES STELLITE

“HASCROME

P ASTELLOY

MAYSTELLITE

STELLITE

“MULTIMET

ov U Bt cons—

AND HIGH TEMFI:BATURE RESISTANT ALLDYS DISTINGUISHED BY THE TRADE malx$



‘1)511, S DY P

6 ' . WHITTIER, CALIFORNIA

PRODUCT CERTIFICATICON

N

_Atwood_§ Morrill Company, Inc. Date_ Junc 10, 1975

285 Canal Street ' Certification No.__1469-75

Salem, MA 01970

ustomer I—
. 0. No. AM 25777 Item No. 1

Specification ASME SFA 5.4

S.0. 15844 Wt. 2110 1bs

st No.._ 1267

CHEMICAL AMNALYSIS — PERCENT LY VEIGHT
uted

Actual Chemical Analysis of Undil All-V'zidmetal Deposit

- Mn Si Cr ' N Mo Ch+Ta P

(.08 1.79 0.31 23.42 12.40 2.17 0.01 0.013

| |
Co v | T | Cu l
| |

0.03 0.02 0.01 0.03
Ferrite per Schaeffizr Dagrom 105 Ferrite Number 11
emarks: __Mechanical Properties: Ultimate Tensile Strength 89800 psi -
Elongation ' 335

We herehy cortifv that the above material was manufacturced in comliance with Par KAS1Y2,
NB2130, NB2140, NB2152, and NB2400, Sect. lil, — 1978 (ancluding addenda throuzh LIneeT 14 "
inclusive) Nuclear Power Plant Cemponents, of the ASIE Poiler and P'ressure Vess2l Codls
Each container_and packaze is identified in accordance with NB2152 rﬁhqxx°"~*'~ chowing ASME
Scction I11C-Spocification aad Classification, Heat and Lot Ntiver, Stoody Company nate i
tvade “c‘*w‘;f'l,_ size and net weicht. Each clectrode is identificd by CM*;'..: ttion
“classification. s SNt

' " Q \}(\;(‘

\ e

T\(\ o To—

' \ 4]
\ STOODY COMIPANY

7 7/’7 7
/'k:—/—é—'.—~,-(z-( *“‘.“M

Frank Ordway, Supcrvisor
Quality Assurance

METAL LURGY
C AT“’J“": & ;.::‘“;::.zz,

-




._\\;
APPROVED\

L A

*Middleséx Welding Supply

.
1/12/76

o o X I

>

DATE

oalt

dge Ave.

458-886
02140 |

_ 2 R
' Eﬁmgriadgc, MASS.

AILRCO CROER my,

C6344

CUSTOMeR O08CER NG,

ECIFICATION: ASMF SFA 5.1, GroupfF-4 ASME SEction III, 1974 Edition imcluding
denda thru Summer 19/5. :
WEICKTY (l_':S ' SI12¢€ TYPE HEARY NO. LOY KO,
550 1/8 E7018 41172271 02682
Chi““ I:; - iv'. r;» ‘_ 'A;r'_!_.
CPCRT CRECKED
‘ 5 /“;_7“;:/ /

/1)

AL ENALYSIZ 1) ! ! = ey 31// gt
dCAL ANALYSIZ sc (1) & }n Feid Metal ils (2) Tyoical walg Metai [0 (23) Mil! Chack Anztveis [0 v .-;-::/...7;‘;-??,", -
c Mn l P I S ' Si ‘ Ni Cr Mo Ch Y l Cu
.068]| .66 |.015!.014].48 | .049 041 | .11 == 1,006 | /.01
g MECHANICAL PROPEATIES ety eld Mot - g -
ECHAMICAL PROPERT () tua!l Weld Peotal 3 (2) Typiral %elsg werar o
TENSILE P.S. 1}, ' 1841E P,8 ' 5 ’ :
ENSILE Ly 8.1 EL. | % ®m.a CTHER
- e la 4
80,710 70,6 30.0 77.6 As Veldad
b § g T e : &
73,775 60,650 35.0 | 75.9| Stress Rclieved at 1150°F for 8 hours.
) ’
ADDITIONAL TESTS
{
& - . cyY p 2 0 1o €~
. X-ray results satisfzactory to pa agraph 8.1.1 of AWS SFA 5.1-69
r
. . 1.‘ ‘ le ) Tt e - -4 o -~ )
Fillet Weld Usability Test satisfactory to paragraph 8.1.4 of AVS STA 5..
The above material meets the paragraphs of 352139, 35215L{ WD2400, ND41
of the ASME Section III, 1974 including addends threash Sumner 1975.
Weld deposits fall within Weld Metal m‘.:*.ly. i‘:J No. A-1 in accordance wit!
ng‘tlon I.\, li‘,‘-,r [‘J:«l_:'::.;“\ .'b'J. -/63:,, ,ij], &32, /'!oo, anel -oi’vl.
g Subscidlte] :,n'; wpe thig 12t h Verttity the chenieal suatysis end physieal or rechanical test o
. oo 1 physie; t Fechanmignl st eesult
:.. \._. “-.' el '*— :::m;::! sr',c,,. feel the sprcalecations on the descrabrd raterial ang
; R " | correct »ps contaaned aa the tecords of the Corpa
" P . 19 i - e Lengdiy.
_-ﬁ QJMJ;‘[ ._‘.‘.._'_ ‘—1’_’—_ /'/ / — /
£ 7 /) > f/ ¢ £ o

1/1:

—_——— i

1 \/’)\_l/‘_ i
TR B PR
{“/ o A il /,/
5 £ ” LA
r‘.,',l s <5 o

iz
~
\)\\‘\ AUTHORIZiD SITHa Ukl taii
& e Jo I ‘(,A.r-_ - m——— 1\ U \ \
0y, O 311G AN T
“l.‘.‘|.n‘ \ L‘ “
aabsaton Espleas 7/1//.. \ G. G. a1l Quali Control Expoditer

LA
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~ S/p § - 13 3 Ll /3615 OftBm -
DISC Far 25" Shit
{ @7 QUAKER ALLOY CASTING CO. MATERIAL TEST REPORT
W\el//  mreesrown: Rewma. 17007
\_ /
CUSTOMER ORDER N I . PATTIEM l JIAKER ALLOY DESIGNATION — . . :"_:'f SPEC IFICATION :—h SHOP CRDER NHMNL —_ DATE SHIPPED
AM1734 i 16659 3os45_6§1 060 __‘IM. ASME SA352 GR.LCB  (74) ]»_m_ A\ Ve "

i
sl

C
U
:
3 Atwood and Morrill
3
.l _J
GHLEaS TR o Vo B e N R St s o
HEAD ND[ c Ma | S P S Cr Ni Mo e | . e 1553 -gi';(j; _2.'1‘. N
- | S G - e /*i = "/ e e e e "*‘/"'”',,' 7T —-SER.8
F8095%,.,23 |,90 .49 (.,0923).021} | ~ } ~f } | 66,000|90,000 |[28.0|61.5 ]| FB095-5| P892 |1
| ;
. ] Charpy!| Impa¢t V 'Llotch Plus 5 “F  _19.80481 | foot|pounds
! rp E k) l P 1
| { | i ]
i ! i l s A S |
= T i - . — e ] . TR _.-..»latcial.-uxpans.uon
SR [ . [ - | - ] 1 99-79499 | % Du¢tile |Fracture

CHEMICAL & PHYSICAL
REPORT CHECKED

TATE (OOF PEMMSYLVARIA COUNTY OF (FRAM
) A \ rRIRED BEIOWRE AT

QUAKER ALLOY CASTING CO.
§ s DAY (

: - Ot x
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CASTING REPAIR WELDING REPORT k&%“

" DATE CONTRACT MO B
ISTOMLA CUSTOMER PO NUMULA SHOP ORDEH NUMBER L*
- G\kfm, SN AW Boonag D2 o5
ASTING SE }}D'%S.BD.?%S‘ \SJQ\ '——%j{}%‘ Siﬂgﬁ € . L(' 6 Y%qu

. QAP ) \ REV. ' & ADD - REV
WER wng %L\S~ S P%CX)‘ \QL ? l‘Q Fi '“.'D OT NUMBER

Eo\d ‘0396323

. .

PPROVED TO WELD

. et S«m sy Adle W o f

QUAKER AUDY CASHNG €O

2 4
IELDERS i e
' %ﬁ\ﬂh—_ _3.Au_1_ 3
CATE DATE
2 4
OATE DATE
.
'ISCCPJ-‘.:T £S5 DESCRIZED HEREIN HAVE BEEN REVEALED BY ThE FOLLOWING METHODS w

-1 —_—
U/- OGRAFHY I | MAGNETIC PARTICLE | | LoUID PERETRAN | | uLTRASONIC D DIAINSIONAL D VISUAL

o7 ARiA PREFAEED FOR WELDNG TB\ ~ DU ﬂ“-'_rﬁ?l:c-_‘ a‘c"'"r%\_ﬁ‘ Tio%N OF ARLA AFPROVED BY \_L

KAMINATIO Y OF AREA FRE-

AP REv & AZD '}
fm\ml S SR i::@@?\%ﬂs}%é%$k¢» S
_- - P—- v'__..ﬂ .'\;v r_.‘-,_.x_ | ‘ ' » ~,‘ A i B
Lo U7 LY &2 l e §m \50‘1”'“ \EANCI i Pw .
-2 SAYERE RATION ATE Enan
?57[ ‘ DATE

NONDESTRUCTIVE EXANHNATION OF COWPLETED WELD REPAIRS

# L
1. VISUAL EXANMINATION &k&\:\ ﬁdﬁ(-u @’ DATE _S._SDA\Q__.__

C L
2 MAGNETIC PARTICLE EXAM wation _MOT L DAL \_RWL.__&_DE_‘&.\ f DATE ___5_'.\&-_-_\_‘9,_.___
3o s | Rews weds) '

3 LIQUID PENETRANT EXAMINATION N8 DATE
4. RADOGRAPHIC EXAMINATION S.QL.R \ Ga ;Q}T DATE
8. ULTRASONIC EXANINATION N ﬁ DATE

A

P —
REMARKS

|
N |2

\
Al

AT JVED BY

DATE __

DATE




WELD REPAIR CHART

DATF

CANIRACT NO

ToVEA

TEHM NU

._ﬁtw cod *MMovei\\

MEAT HUMUER Ignscmu SEMIAL 11D

F 8049 F§oas-S

LUSTCHEN PO HUrISE i

AM= 1734

SHOF ONOEN KO

D8I18-05

%

hy

N SEIAL 1O,

PIL

)

L 79- 305~5-60!

J

1
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LA

SIZE AND CL

ASSIFICATION OF DISCOnTINUITY

T

i| HEFA
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AM1 734

CONTRACT XO.

. Atwood & Morrill

0P OFI=R D218-05

..(.ALs;:c &cans A

AT XO.

Q DESICIATION _ o4qn-1 BAUTTIERN XNO.
SA352 GR.LCB

=
SME

T3n0s Fame. S

CLSTING SER1'L NO.

DEECRIPTION

JEASQ_A0840..60]

d.sc S1ZE

R.T, SERIAL %0.-P R 2

1

JCIRLR C1SS ) S. COVEIED O THIS REPORT SOURCE IDISPECTION
mlT vaﬂu'—-—f«vﬂ RECATTT .
il lant FEUUILD 5
PROCESS® N WARDEY TE:PER i
Rev .0
Rev., 1 Rev.1 :
PROCEDUTE QAP=!T(P=10) -1 QAP-HT(P=17) -1 QAP-W(P-10)1/2
DATS 1-7=75 1-27-76 e BN 3-29-76
. P Yesrey - G i
- v ~ - s - &4 X as
FURNACE Flynn & creiinnf =~ Gl Gas Machire
CHARGE 1O, FD171¢ FD1243 GM1700 G1776
o
CHARGE TP, 1¢0°F 5ns%F 260°F 250%
R e . ahens 3 nrs. Smin. 1 Hr.40Min. 40 Min 61 %44 :
TIVE T0 EQUIL. T2 P. e [Pl SR SRS 40 B B By 1
- = !
o~ N -
- . - = 1OV _= 112UQ0 o iy fyen
1 s =2, (Race) 16907 =1700"F f,,=-%; 1500 F 1200 F
G oLrS. 4 Ers. .
TI::': AT r:_::. 4 Hrs. 2E mine. 5 '1 4 . £ il e 6 f!:‘s. 5 #in,
" el ok . " Air .
COOLING DATA Air L Air
ve *FURIJACE COOL ,“-:'4;—1‘:'3;~-—1 nt. 5 min,
" Py s C B e -
1420°-1435°-35 Nin, ;
Water quencn
ACTUAL EEAT TREAT CHARTS ARE RETALED IN FILE FOR TZE ABOVE.
X = Norralize or homorenize -
Q = Quench or harden :
: = Temper !
'
SA = Solution Annezl ’
Wil = Post Weld licat Treat (Stress relieve)
2 PREPAIED BY S. Bates
Quakcer Alloy Casting Company e
" Q.C.Clerk
AR 7‘/' TITLE
ocs 1 (-3- ;
A REVIEWED 5-27-76 -

Fomm 212
10/23/75
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QJAKER ALLOY CASTING CO.

& DIVISION OF WARSCO CORP PWJ/M ?.F’J.«

STAINLESS, SPECIAL ALLOY
AND CARDON STELL CASTINGS

MYERSTOWN., PENNA.
17067

@ 9-25-75 )

AMENDMENT TO AIRCO CORPORATION
CERTIFICATICN FOR LOT 029B833 OF FILLER MATERIAI

STRESS RELIEVED AT 135001" FOR 8 HOURS

vield . 58,500

Tensile o 70,500

- Elongation . 25.0
T Reduction of Area ' 76,8

"V" NOTCH CHARPY II'FF-.CT MINUS 2OOF

Foot -Pounds ) 56 94 100 90
Fils Lateral Expansion 34 82 80 72
% Ductile Fracture 40 70 60 50

TESTS CONDUCTED BY QUAKER ALLGCY. CASTING COMPAN)
2, / :
"’?9:422/,(3 i;54. C:;Z:izzzz{fi;z

' (d
)) {<
WE CERTIFY THE CONTENTS OF °'E DOCIMENT, AND THE o
ATZAC'ILZ NIRCO TEST RCPORT FOR LOT 0298633 IS IN v bt
-COMPLIANCE WITH SECTION III OF THE ASME BOILER &
PRESSURE VESSCL CODE 1974 EDITION

yED
6'3-74 REVIE
1 1976

"



Myerstown, Pa.

August 27, 1975

AIRCO ORDLKH NO,

J=633081=A

FicaTion G 4 S > 1

CUSTOMLAR ORDER NO.

R §.1-69 ASIE STCTION ITT =71 KB 2400 (1674 Order 734708
- POUNDS SIZE TYPE HEAT LOT NO.
5,000 < 5/32" CA 7018 ~ | N-12686 -| 02985833
Actual CHEMICAL ANALYSIS OF Weld ”epo*it
“ c Mo P s 1 N Cr Mo v l Cu
= e Z s 7
o057 | 497 | .01 | .020 27 048 | .057 076 ,00L | LO3L
Actual  PHYSICAL PROPERTIESOF  Weld Deposit
4 TENSILE STRENGTH YIELD STRENGTH ‘ ELONGATION REDUCTICN IN I
Pl PSS! %S IN AREA %,
v -
76,700 65,200 28,0 52.5 As=iielded
(70,300 58, 300 37.0 77.1 xStress Relieve

o o
1150°F

3iress

~Ray results satisfactory

-

f1llet
SFI\ S.l

Weld Usability

for 8 hours

ADDITIONAL TEST RESULTS

Test satisfactory to Parag

to Paragraph 8.1.1 of AWS 5,1-69 SFA

o L

.P"‘ ]
05 7?
076
pot

/13

ra;h 8.1l of AWS 5,1=69

\qgﬁ‘ﬁj
| HEN
"W fev th ; TN
e certify the above material has becn tested in accordance with the Vv ¢
listed 'CCC} 1cat;on and is in conformance with all requirements, We ,
further cert *‘:-tﬁTE”EHE above mg:erial vas manufacturcd in complisance '
with Section III, ASIZ Boiler and Pressure Vessel Code" red e Q
: = \
— !
EOF Mﬂm’l"rld | certify the chemical onclysis ond physico! 1 — '\j i
Bﬁltim’)”c m.c'\'onScol test results reported obove meet ﬂ:o. E: )/ \“
TY OF — specificetions on the described mareric! ond ore o N ¢
..".\'4\" ). lld/v “ correct os contained in the records of the Cor. =7 :

‘m‘ato AND s: ‘u;u‘ 10 n: l’\“:‘l‘:‘f THIGS 7th DAY 90"'7:
- \ " 2 L): "'”-“"E' ‘\A 19
I S AN
i 44
IMMISSION EXPIRES JUl" 1, 1978 QuDl;t

FlZ iA

2
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et RO _ADT, |

800 RICKETT ROAD - P.0. BOX
BRIGHTON, MICHIGAN 48116
TELEPHONE 313-229-2934

Nk, N? 10194

237

. -
/
SOLDOTO * ATwoOD & HORRILL SHIP TO ShE
285 Canal Street
® Salem, Mass. 02370 .
INVOICE DATE |
2/20/76
SHIPPING DATE
2/20/76
CUSTOMER ORDER NO. DATE DATE ENTERED SALESMAN CARRIER l
3219 12/23/15 /A | Interstate l
FREIGHT FREIGHT "OQM TERMS NET - 30 DAYS STATUS |COMPLETE PARTIAL
PREPAID COLLECT OF ORDER |
ceg | Weldins Fod .. A . Xk T
LBS. OCRDERED DESCKRIPTION PRICE PEF. LB ! NET LES. SHIPPED PRICE EXTENSION
r— Bk G -
s 1 . | n
fZQP# 3/16" dia. x‘ll" long Poly Cest YNo. 21 | 55208 | |
- PC=-21-MCD=110 Nuclear Cas Quulity ! “ , ;
(k This material meeis AWS AS5.13-T0 Clecss | ol
-~ . ~ - - o A A ’ :
RCoCr-X and tonforms to ARticle IT-2000, ; L~ ! Fad 20 o i
Section III, ASIT Boller & Pressure Vessel | ~ r 2 b i Sl
Code and corplies with the marking require-| f ; |
ments for welding materials of Section IIT, ¢ | : , :
1974, thru summer 1975, aldenda of / 1T ; ’ / :
Boller & Precsure Vessel Code, parz, | ‘
A 3746 (T el e s
NAJTOL.O(U) COlO!‘ \.‘-.‘e. hL‘i CHE’-"CAL “IJAL\»S'S -
, c | Mn S P s | N Cr | W | Mo | Fe Co | ;
HEAT NO. | J | | I ? ! | | ! ' lothers | -
T ! . | |
PC-21-}0D= ] e Ll = v ; } A "J. ! | =
s 1 = B ol P P +4 3
116 022 030 ‘QTO .015 .Olb( 2.06 CT-) i o(: 5.11 | oal‘ I b“\Ln Kosc l |
| | |
. 4 . . . | ' | ' i
Certification of guality assurenced testd to fgllow. | ' ! !
Usability Tests Performed. | 1 ; ’ % ; i
Poly Cast, Inc. |certifies that the content of [this rieport |is correct and accurate, ‘
‘ | | |
] ' ]
{ |
y . | ) | i
== » S 1 S e " B e

JATE

l é: fé:: . / 23 : '
:{_’vf lujf ot H
NOTARY PUBLIC

oY riin n ‘.'.f
suscribed 1o ana sworn before ma

. . ‘( G,

o~ Wittt R G

oS ¢/ 7,// 'f-v—---“'lu‘""t."v"' T 14 “ A
F o

Acting in Livingston Co., Mich.

\We hereby certily that the foregoing data s @ true copyv of the sots rosultin
from tests per!nemed in our ALOIGIOY or of the duis tunished wi by th
laboratory performing the tests

POLY CAST, INC.

Fauw

wires .- SO .
v [

-
L aad AUTPFRURIZED AGENT

Stephen J. Barkg¥ich

ALL CLAIMS MUST BE MADE WITHIN 30 DAYS PRICES SUBJECT TO CHANGE WITHOUT NOTICE

We herehy certify that these goods were produced in compliance with all apolicabie reaquirements of Sectien 6. 7 any 12 of the Farr Labos Stancwcs Act of
1838 at amended and ail reguiations and orders of the administrator of the Ve ang Hour Division itsued under Section 11 thereot S% pments uncer $500



3

. .
\..
l

PRODUCT CZRTI

;_(.\twood £ Morrill Company, Inc.

285 Canal Street '

Salem, !A 01970

istomer

CATICN

Certification No._ 14069-75

0. No.

AM 25777

Item No. 1

3/16" Stoody E308 Mo-16 Stainless Llectrodes

oody Product Mame

ASME SFA 5.4

Specification

S$.0. 15844 Wt. 2110 1bs
t No._ 7267
CHEMICAL ANALYEIS — PERCENT BY WEIGHT
Actuz! Chemical Analysis of Undiluted All-Weidmetal Deposit '
Cc Mn Si Cr N Mo Cb+To - S !

_4\ 08 1.79 0.31 23.42 1 17.40 .17 i 0.01 0.013 l 0.0128

.02 0.C

Ferrite per Schaeffier Degram 107 Ferrite Number 11

emarks: __Mechanical Properties: Ultimate Tensile Strength 89900 psi
Elongation ' 33% )
Wa herchy certify that_the ahove mat rizl was manufzctured in cempliance with Para. KAS1Z,
'N“”lqg, N32140, NR2152, ara au24900, Sect. 111, 1974 Gincluding addenda throngh Winter 1 o
1“919:LL;1_&‘31f~- A Plant Comnonents, of the ASE Poiler and Pressure Vessel (
Fach container and packare is identified in accordance with NB2152 requirerents ehe v ARNE
Section 1IC Spocific md Classification, Hoat amd Lot auawer, stoody Corpany 3 {
trade dest "f/"”\ _size and nct weight. Eacl clc:tr:ic is identificd by Specific
classif{icatien T
r /LIAA
- (\'\\ \\\'
MiE TALLUFGY At -
i . < % v S*OOJ\ COMPAN
PPIY M -\ ' A e Yot e s
k Al v \NSis . L0 LViiiu ):7///-4 /7 .
Cl(:éqnﬂtf "/",Luu -75;{6“‘3‘?4¥——/4~7~"—————
Frank Ordway, Supcrvisc

3

-
~ gy -~
I\S:‘\:A aNCC

Quality

¢ Cio Sf
¢ 27 A5 ‘ |
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i o B
HEAT NO ( Mn Si S W Cr
A—A—A——t
A9478 | 19 [ 65 | .47 | ,015 ,014!
|
Chatpy Impact |V Notch Pit
REMARKS

TATE ¢

DIVISION OF HARSCO CORP

MYERSTOWN', PENNA 17067

=

Q60

i

WIS ORIER NO I 'w"‘-‘.;. ?
AM1734 .16446-1-30620-
el
u .
3 Atwood and Morrill
o
M
3
R

[

LOY DESIGNATI

A/

V\@? QUAKER ALLOY CASTING CO.

N

._ ASME SA352 GR.LCB l

-8
A i T

S/ .
MATERIAL TEST REPORi

SPECIFIC AT

™ - 7] SHOP ORDER NUMBER

rA'! SN ‘ND

ROVE
BY '/ A

-r f“ ///'/
DATE ( 7- -?' 7& o
ATWOOD & MORRILL CO. INC.

1341

fo/J/'“-

o temree e Touo ST TSTG: [R:T: -
pe ; v | awa x| SER.# | SER.# |
- et — - / - - B— — IERAA—— .
/ / / /|
],_ | 42,000 | 75,000 29,0l 47.0/A9478-2 |P2187 |
99-93-96 __ floot powds —
—v-/ 4/ 4 3
70=-71=70 lateral dxpangion
: , . A e
")()-'mi-on % Ductild Fradture
i - — - ) :
CHEMICAL & PHYSICAL
1’@

HC

(\c as-7 [

IH,;VJJAMA COUNTY OF LFRA?
) ARy VBRSO RIBED RETORSE AL

DAY OF

Al Frg-7¢ <t

1

19

REPORT CHECKERQ

i

e

DATE

6 -20.
ATHWOOD & BIORRILL C0. INC.

I ——

| CERTIFY THE ABOVE INFORMATION 1S CORRECT”

QUAKER ALLOY CASTING CO.

-




] CU.'?TCIZZ".
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AM1734

137 L aen
sadianls

w,v\v,
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CONTRACT RO.

Morr il ¥URC

moer DP3818-05

sror 0

g
&

Q DESICLATION QS50  PATIERY N0, 16446-1-30626-804

& G

™™™

[saohalal
NS r)

wilioe

MATERIAL

e
QJUV

ASME SA352 GR.LCEB IIPTIONstuffing box

EAT %o, Dlaws
NUCLEAR

CAS

YA

P R Y

PCS. Coibu. D Oa\

S
\\Gx\m %0._03\%1
REPORT

1 _SOURCE INSPECTION Atwood & Bechtc

G SERIAL XO. R.T. "IIRIA

mTo
fe PNt

CERTIFICD MATERIAL TEST REPORT
The records enclosed in this folder cozprice the certified
material test report for the subject material.
. AFFIRVATICH '
DATEY 2-2. 75
&7 *
ATWOCD & MORRILL Co
We certify that the contents of this report are correct
and accurate and that all test results and operations ]
perforzed by Quaker Alloy Casting Cozpany or our sub-
contractors are in corpliznce with the material specifi- .
cation and appropriate materizl regquirements of th
S Cod 10=4 paiticthrough 1974 Su~er 1
4
Addenda, Section I1I, as stipulated in the p.,\..-g..f.n
documents. All requirements of the terial spec.
and all special reguirements oi Art.:’B:ZC: Scct.III
1974 and 1974 Summer addenda have been met.
’(w//_)/’/z;-na.—”é— ( 23 7 Q‘
Q ‘f._ I-J\.«J ""‘"‘“‘U v-.-’ Da e
’,3171’
RS
REVIEWED
' | 16
QA1 Rev. 2 f{(&’ JUN2 3 W9
by ¢
11/11/1; fl \t\(C‘ /‘./(r
fe. ML e
b [/ “Bechtel Corp
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\‘@’z QUAKER ALLOY CASTING CO. MATERIAL TEST REPORT

A DIVISION OF HARSCO CORP
MYERSTOWN, 'PENNA 17067

PATIERYN MNO I (JUAKER ALLOY DFSIGHATION - “-P;f 'K_u'_AY'('\::»di - V'AiT\-—u ; D' sp N ,q;p l DA( g,ﬂp"n
‘ 1

\(‘l:;' AR u'-n:;/rn
| . B
AM1734 16446-1-30626-804 060 ASME SA352 GR,LCB | o. a4

APPROVED

?. -
Atwood and Morrill i é }"'“ L //-/ M
: DATE_ Y 7 2- ¢

ATwooo & MORRILL Co INC.

—

mMmITO=nCN

,_._.

- ; - R - S—— S —— - : R —
weat NO | ¢ Mn Si P I S/L Cr N Mo [ gy o il ol e 1’;( 4 r:;';.# i
' 4 < T < ,i ‘ . ! ' e T 7] /‘j —fSEReT___
A9022 [«21 [a68 [435 [.015 [,013 | e : 53,500 | 83,000 ] 32.0 67-4 AQOZZ—# P11791 1
| [ ; ‘
Charpy Im;m(lt \Y f}).lch Hlus 5(1OF‘ 1084-94-103  footf pounds ;
+ 1 ] ’ - ] - e —— e —— e
| l l : 65-4]62-6(1 latdqral expansior - J‘ﬁ -
| | |
7 ’ | ' | 7().170-7( % dyctile FxJarhn:e l
CEMARKS ' ' ' ' ‘ B
CHEMICAL & PHYSICAL
- REPORT CHECKED
]&./%f % 7/ Ry
& .
/p h\" (f DATE @_J—O._?_A__.
fet { 7h AT=000 & Lot CO- TG |
o |
~.;.”‘... x'va;;.,’-:v ': ':J‘.,A,,E,”l -,"1';.6“ I(l“/\’l N OSS . - I CERITIFY THE AROVE H;J_‘(V)D‘.".»\”()N I‘; (;(')Qk‘f( r

QUAKER ALLOY CASTING CO

|
| , 7 |
PNl D76 T v /;Z?i AT “B.

o~ e g : o -




CONFORMANCE RCP

o Pp. P13

1/12/76

\L‘ 458-886 -

AIRCO ORDER NO.
C6344

CUSTOWiIR ORCER MO,

Middlesgex Weldxnb supply / APPROVED"

0 2 Riydge Ave.
(’ Egmgiiadge, MASS. 02140

PECIFICATION:

ASMF SFA 5.1, Groun#F-4 ASI

SEction I11I, 1974 Edition including
ddenda thru Summer 1975, '

M WEICHT (LES) SI12¢ TYPE HEAT NO. LCT N0,
550 1/8 E7018 41172271 026582
CRIUICLL & Plive
REPC}:T CHESHED
4
- j‘Dj/ L

T —thrr

o <cf L

2 /Z/E .
ok -—_————
I wald g!.,‘v’Tl " Ak 4 -

o (2) Typical wely Matal f— (3) Miitl Chaeh Analysas O
f C Hn , P S St Ny

4ICAL ANALYSIS is (1) Astua

&

Ct Ve o] ¥

Cu '
068! .66 |.015!.014|.48 | ,049 | .041 [.11| ---1 .004 | /.01 |
k'.
MECHANICAL PROPERTIES (1) Actual Welg ¥eral &3 (2) Typica! weld wetat O
M| TENSILE P.S.1. | YIELD P.S.). | % EL. %R DIHER
80,710 70,620 30.0 | 77.6] As Welded
73,775 60,650 35.0 | 75.9| Stress Relieved at 1150°F for 8 hours.
- (
, _ ADDITIONAL VESTS
‘

X-ray results satisfactory to paragraph 8.1.1 of AWS SFA 5.1-6S
'

Fillet Weld Usability Test satisfactory to paragraph 8.1.4 of AWS STA 5
The above material meets the paragraphs of NB2130, NB 215U np2400, NB4
of the ASME Section III, 1974 including addcnda through Sumner 1975. :

Weld deposits fall wlth1n Weld Metal Analysis No. A-1l in agcordunce wit

Section IX, 1974 paragraph Q.W. 430, 431, 432, 440, and L41.

) 1 . - |} i h
m and Subs:t¢{cr~|rng)c -c this 12th I cortify Lthe ehemical analyzis ' and physical or mechanical test resull
i teported abova meet the speciticatrons on the Cescribird matertdl 3ng
s SR % | ere :orrncl s contaarrd in the tecords of the Company.
. “nuuunx 5 w__76

20 0 N A A Ll - 1/12/76
i ottt/ RS

lulrcn:;lo SiSuarung gant
'—o" '4
"1 "Q) l ,\\-c

(2SN
Yhadiiae

Commlsglon Eaplrey 7/1/7'.‘

G. G. ”11] 0H111' an!*ol Expoedit

e ——— ———




"CERTIFICA  OF TEST o  CHARPY Y-NOY . |LeACTS

1/12/76

LERE

{ | 458-886
- Gaotm ng,

C6344 -

Impacts in accordance with SA 370 SRSIONE S s3in hl

Section 111 of the ASME Code including Addenda thru Surmer 1975,
Tip: DIXNETER LOT 0. HEAT NoO.

E7013 _ . 1/8" 02682 41172271

JEST TEMPER:2Ty2E -20°F

As-Tieldad
23-eioeo

" Specimen o, Enarey (re-1y) Later:l. Expansion (1,14 sn,;,- (%)
i 129 _ g4 70
2 131 &1 &0
h. 109 75 i 70
4 151 35 70
- 103~* 71 . 70
0
( Average 123
Stress Nelieved  at 1150°F for 8 hours,
Specirsi Mo, Encepy Cte-1n) Lateral Expansien (mits) Sheat (%)
| 124 79 60
2 " 112 73 . 60
3 ‘ ) . 106+ 80 50
G 163* &7 90
5 125 79 " 50
25
\Eé.\\ N
Rverage 120 K t"\ N
A / !
. o av l‘:EI-'-tu:; Siematung oar,
C. C. Hall
Quality Control Expediter
The extrere .oeest ond high st volues were disregorded for co=puting evernge. ’
LM’ speciren [oiled to (rocture ot 240 ft-1b the roxirun reoding for our instrument.
. -~




‘ F ’ - //’

J P E

. 4
’

LAY rrsmoes 9
- - o L8

Ceid Drawn Stress Raiiaved Cardon Steel Soamlens Pransu

- -

R2quirenonts e2? ASTi A-10

Sy~ i vd

Length o7 Pipo Hydroatati




N/ RTHUE o
Y ) Ko D y .
02114CERTIFICATION of MATERIAL
WITH FULL TRACEABILITY

We certify thot the Y at prod ts ident sd bis ’ nutoctured in accordonce with the

spe bicotions «ted -~ . v - b v ¢ ! : 5 1 o ' \ ” heat




PO ONHICE 9D )W

i}? 7 JOS, DYSOMN & SONS INC./DEPENDABLE DIVISION gl A

~ (e LLITES N ) .
£ qa.‘*
. : N

- DATE SHIPPED DEPENDADLE CUSTOWER
-| qu[H NU\'UL“ ogvfn ?JU‘-‘aLR

(' Atwood & Morrill FRETTun] 2 f778 M2391-1-8N | AM 3831
285 Canal Strcet XECelvVel, |
Salem, Mass. 01970

, .
JUN D | yo»; REVISED CERTIFICATION 6/16/76

L ITEM 2: 160 Pecs. 1 J/Z&BJX 9 3/4 TBE Studs per DWG. SK 3730
Description: ITEM 4: 160 Pes. 1 1/2-8 lvy Hex Nuts

ITEM S: 192 Pcs. 7/8-9 x 4 TFL Studs per DWG SK 3729

ITEM 6: 192 Pcs. 7/8-9 Hvy iica lite

Coecificatior: peME See, IITI Cl. I S74 Addenda SA 540 B23 C1 5 SA 193 B7 Sh 194 &
ITEM HEAT G Mn P S Si Cu Ni Cr Mo v
2. 40215 |.391.82 1.0121.020/}. 30, 1.73 .88 |.22 TRACE D159
4, g3642 |.40|.72 ].010/.010].29 1.70 .74 | .22 TRACE D{58
5. 52208 |.45]|.96 |.012].028].26 .22 .96 |.15 TRACE D161
6. 26210 |.431.81 |.015].024].18 TRACE D160 >
TENSILE YIELD ELONG PER CENT SEND N " “f
, TVEN STRENGTH PSI P! semceny v 3~ | MED.AREA [NARONESS! g34¢ SHARPY MIN. TEM
(ﬁ” 133, 500 119,250 21.5 64.4 | 564 +50°F ox | &50°F
. BHN 0 O~
4, 1131,500 117,750 23.5 65.9 | 262 +50°F OK | E50 F
HN O
5, 144,425 120,925 19.0 | 62.3 Bg? _ 1100 F
6. |PROOF LOAD 59, 650 |SATISFACTORY RC 30 850°F "
Items 2 and 4 magnetic particle inspected and acceptable to approved
procedures. .

"We certify that the contents of this report ara correct and accurate and ¢
that all operations performed by our company or subcontractors are in
compliance with the requirements of materials specification and the ASHE

Code, Section I11I, 1974 Edition with Summer 1974 addenda.”

MILLS LATERAL EXP TRACE D-58 MILLS LATERAL EXP TRACE D-59

-056 .055 CHEMICAL & PHYSICAL
.045 © .053 “eD
.051 APPROVED .056 REFORT CHEC

‘
4éﬂiéL_-

DATE zl,vo/zc A
‘ 77’/ 3176'7/ :;' 4§>ya,?g’f-,_

i (e'(
! \

- 7 7 7 AT e e
THE ABOVE TESTS CO'-’RO A TO THE Q/J(};J'Jlﬁ. AENTS OF THE SPECIFlCAﬁB‘:ﬁut S ED

R We hetedy certify That the forege ng Cata It 8 true COPy OF °
(_ 5 CERTIFICATE NOTARIZED ONLY L ER S BuiReD e et ok £ AN WA

from testy performed

I, , @ Notary Public do hereby certify that
this affidavit was subscribed and sworn to before me by a duly authorized DEPENDABLE DIVISION
JOS. DYSON & SONS InC.

agent of Jos. Dyson & Sons, Inc., this day of ) - ﬁ o .
(AN @
54 g & e s
-

MY COMMISSION LEPIALS NOTARY PUBLIC AuvuoWﬁ ALLNT

FC =y Qo0




e 7 CANN & SAUL STEEL CO.

ROYERSFORD PA 19468

Report of Physical Tests ond/or Chemical Compositions

C+ enmme
Customer's Order No. Cann & Soul Order No.
Customer  ptwood & Morrill Co., Inc. AM=3525 37713
2 285 Canal St, Ref. #13615-01-01, Ya /» 2-136/ 3"
" Sglem, Mass. 01970 13615-06=01k Y sp#1/- 13675
CoYERS
Attention

Purchasing Cept.

CHINICAL COMPOSITIONS

MEAT N | c MHN 14 s | $i | e | NI Mo ‘ ce

| | | | -
214903 | .24 |1.22 012 ,027 .28 (Ladle) |
24 | 1.14 L009 .031 .26 (Check) i

Leb. Mo, PHYSICAL TESTS

YIELD YIELD PER pRC<E ULTIMATE ELONG | RESUCED | Rec.erian
M ~
- /e YESF Sueath waues P LES Savsrs In Lbe AT L85 __TENSILE L8s . AREA .

BWN

|

| ‘ |

iorg- 37713 1 .505 8, 80C LL, OCO 15, ‘OOi 77,500: 32.0 | .079
ng

. I l

|

‘605
| | |

|

|
|

o~

(_ Jherpy Impacts | 32 52 46 Mils lateral expansion & +50 F
V" lotch u | CHFMICAL & PHYS! C-\L
l | | STEPORT CHECKED
i | | -<f,zL
wy >

OTHER TESTS

Sonic A3#2, Rev. 21B(6/11/75) Acceptable ATWOOD & MosRifL CO. G,

-

-~

We certify that the con.ents of this report are correct and accurate and that
all operations performed by our company or subcontractors arc in compliznce
with the materials specification arnd the ASiE Code, fection III 1974 Ldition

and S74 Addenca.

Customer’s 3pecifications:  poip Qp360. Cr. LF=2 v.e. 36,000
Charpy "V" Impact 25 Mils Lat., Exp. ¢ +50 F r. 70,0C0
s 227
25/30 Carbon BHN . 307

THE ABOVETESTS COVER THE FOLLOWING MATERIA!;

4 - Cover Forrinrs per Dug. 24L147-B, Rev. O for Dwg. 308L1-601- 2967

Forri erialized ‘1 thru 4 } "
(et )% BcJ ‘
( Anx Y. APPROVED

¥
Intpection ’/DAYE 7./ 'l
C. “alker Level II 6/4,/76 % (. : &
inspecior o

tel

CANN & SAUL STEEL CO.

C

(/

Qﬂé:ﬁfa’JAE:ZZché?

%o &,




SEE

EFC TR AT A ST AT A e e

APERTURE

CARDS



FORMNPY PVANUEACTERERS DNTA REPORT FORSUCLEAR PUMPS OB VALV ESe

As Requiced by the Provisions of tihe A Code Rules

L Manufactered by _A_tWOO_d _&...h_"[o_r”,l! .CO. L. In,c_’_.s.al_ep . N!ESS - Order .\’o...__.l.:’éﬁ.l_(n

(Name & Addross of Manuf acturer)

Ocder No. 205"6[‘-*5

(Nume und Aldress)

2. \.,,.....‘.u,Efﬂ, —General Electric Co. San Jose, California

3. Owner_ J.‘!_:’ssissippi*}fplver & Light Co.

Port Gibscn, Mississippi

4, Location of Flant __

S. Pump or Valve ldentific aon  S/N 7-561 28" - 575% Main Steam Isolation Valve

For service in Main Steam Piping System

(Brief descriprion of sefvice (or whirh egu FTEn was fesigned)

(a) Draning No. 13561_7,()1'“ Rev, 5_.__ Prepaced h_.__.__&?_bcrt Kn_ox_

(b) National Board No ._\]/A

6. Design Conditions ___ I;,T'Q psi _586

A - SRS o “F

ressure) (Temperature)

v

7. The material, design, construction, and sorkmanship complivs sith ASME Code Section 1, Ciass !

A A/
Edition__ 19_74 ., Addends Nate -S/L_ —— , Case No. ___ N/A
Mast N Material Spec. No, 1 Marufacturer ' Remarks
(a) Castings - » |

" Body _ SA716-WCB __, Ouaker Alloy 57N 7=56T

_RT &NISS5 |~

— . ————— . S— —— —— —  —— - -

— e —. o —— e i T S — v—c-

_Poppat _ | SA 105 (r':}'ml Cann & Saul S/N 4-561

—Cover _SA105_(QT__[_ Cann & Saul | S/N 5-56I

—— —— . —— i ————  — —————— . G w—— " v

— e c— . . i, S . S e e < sl —

-— S S TGP — -

——— SN - RR— —— — -

tp————. — B e NS —

*Supriomoental sheetr in forn of fists, sketches ur deawings may be urcd provided (1) size s 8% & 11°°, (2) information in fteris, 1, 2, Sa andt
B o thas datu seport 1 inc Tuded on euch showt, amvi (3) cach shert is nunbored wnd numuer of sherts i recorded at top of this form.

L m e






iy 7/ 5/

ROYCRSFORD PA 19468

Keport of Physical Tests and/or Chemizal Compositions

dare 111775

Customer’s Order No, Cann & Soul Order No.
Customer gcwogd & Morrill Co. gﬁ-25333 6 34063
235 Canal St, ef. 713561-01-221 d
At Silem, Fass. 01970 : STE/ Y
G.2., #205-AF-775 Y
g L1
Amention Furch, &ept 4 r N,
s “"’—""’_“ME’F MICAL COMPOSITIONS
- ’“"’| ': HEAT & ,‘ . TR '—'m—i s | wm | e | wm | w0 | c3g 1
B : : . i—w*j_(_wn—{-w'—f--.M-—T T
— ‘ 74504 % O4 | .32 ] 018 | ' .Cl?.' 67 i16.13i 4.15 «23 3.3
Leb. No. PHYSICAL TESTS
o | [ | | S | [
Forp= | ) | 1 Ys ( g - 2:" ol '
ing 134063 «505 ‘29 »200 | 148, Ou0i31,503 157,50 119.0 084 | 58,0
Crarpy Irp:cts.- 1080 110,00 108,00 ft. 1lbs, @ Eoom Temp.
nyn ot el 64 63 64 mils lateral expansion
CHE!1CAL | & PHYJICAL ‘
‘ CPORT| CHICIKED
- S I S W,y
o OTHER TESTS ey LA FALL Ty
© Brirall: -3”1 35 Save czﬁz;_ i
Sonic to CiS Proc. a338,%v, 20(L-11- 75) -Acceptables: .00 & ! 0. liC.

Heat Yreat to V&S H.T.Proe., 16C0/1170(5-15-75)

We certify that the contents of this repert are correct and accurate and that
all operaticns psrformed by our ccapany or subcontractors are in compliance
with the recuirerents of materials specification and the ASMZ Code,dec, III%7

Editicn.
" Custemer's Specifications; Aviid . un-SLL ,Gr. 630, Cd, 1100 = 115,000 ¥S5.2
Charpy "V" Impacts 25'# @ 2 R.T. Min. v 140, ,0C0
E ].L‘:
17/1. PH aww 311 Min. . 45/

THE ABOVE TESTS COVER THE FOLLOWING MATERIAL:
1 - Valve Stem Forging per Dwz., 21320-D,Rev. 1 for Code 15215-5644-0582,
Forging serialized #9

CANN & SAUL STEEL €O,

<2:.3§£ZLulL4//

“Eng. of Tests

Inspection

S .._____

Pesicued © /, Y(! ” Date /"/ /’7-5
_*—‘—f »4»’ U wh chmr"c f 3 Fo it u.to'
Genercl Tactric Co. - BWR Frojects Ccnt




FQOC NO. U Juces

DEHECIHAL 7y ELELIAIL

NUCLEAR ENERGY DIVISION

PRODUCT QUALITY CERTIFICATION [renfii i v

)
.
oTe

.
8.8,

...,,,,
2

o
.,

USTUME R/ PROJECT PRODUCT NAMLE MPL NO ”‘{"
Grand Gulf 1 28" Main Steam Isolation Valve | B21-F022 %

——— e e ——————— - ————— - —— - LEA
G E PURCHASE ORDER NO l REV PURCHASE ORDER ITEM(T, NO QUANTITY - \A'_'\
205-8F775 12 1 (one) 1 (one) ; "2,

S s — - _( s‘:"‘
SUPPLIER'S CERTIFICATION ros

e

THISISTOCERTI(FY THAT THE PRODUCTS IDENTIFIED HEREIN HAVE BEEN MANUFACTURED
UNDER ACONTROLLED QUALYTY ASSURANCE PROGRAM AND ARE IN CONFORMANCE
VITH THE PROCUREM'ENT QUALITY REQUIREMENTS INCLUDING APPLICABLE CODES. STAND-
ARDS AND SPECIFICATIONS ASIDEMTIFIED IN THE ABOVE-REFERENCED DOCUMENTS,; UNLESS
NOTED BELOW ANY SUPPORTING DOCUMENTATION WILL BE FORWARDED OR RETAINED IN
ACCORDANCE WITHRURCHASE ORDER REQUIREMENTS

I e e e Y L

{)ﬁ' 7 e
I{ 7"

Sk

>

-
>

Sy,
\&»(‘.‘

-
r\‘
Vi

‘.
R
SO
.

o2
SIGNED 27200/ oare /& =17~ /5— FQJ
A5

nitee __Quality Contrecl Manager orGamzaTign Atwood & Morrill Co.Inc. |5
GE QUALITY ASSURANCE CERTIFICATION )

" PV
. ,

THISISTOCERTIFY THAT EVIDENCE SUPPORTING THE ABOVE SUPPLIER'SCERTIFICATION

»

STATEMENT HAS BEEN REVIEWED AND NO PRODUCT NONCOMFORMANCES FROM PROCURE "2;
MENT QUALITY Rg/r)Ua JAENTS HAVE BEEN FOUND UNLESS NOTED BELOW E’“ﬁ
A/ ) ’ —_— - (S o

SIGNED ﬁ.&([ AL, oare /& /5 "7 p
: / . /Z) 7= g

TiTLE __GE OA REPRESENTATAVE ORGANIZATION 5/(//)” A W, ,_‘@
‘{

NONCONFORMANCES FROM PROCUREMENT QUALITY REQUIREMENTS

RO
N

X
=

-

REMARKS EQUIPMENT SERIAL NUMEBERS

»

Valve Serial Number 7-561




Awsod and Morrill Co.

285 Canal Strect

VTS

Salem, Massachusctts Q1970

?? Pcs.

SPEC[FIC;\TION:

HEAT NO.

LADLE ANALYSIS:

CHECK ANALYSIS:

P.O. AM-259231
Heat No. 5r7751
Code A-51

Brisch Codc 21438-7

Hex Nuts !or 26" and 23" Main Steam Isolation Valves
2-1/4" - 8 ANSI Stardard Heavy

. SA-540 B-22, Class §

iswm CODE NO. A-5l

C-.39 Mn-.73 Phas=- D12

C-.42 Mn=-,80 Phos-,013

v o v’ v

Sul-.013 Sil-.24 Cr-.83

b s b ool A

v

v
Sul-.014 Sil-,22 Cr-,.83 Ni-1.77 Mo-- A

MNi-1.65 Mo-,25

BHN
286
286

100%
100%
100%

100% .
100%
100%

MECHANICAL TESTS:

TENSILE viFtD . ELONG 7 RZD /
148,000 131,500 19.0 58.8
151,000 134,500 20.0 58.1
CHARPY IMPACT TIST AT 460 F PR SA-370 45 Ft/Lbs.
FT/LBS. LAT, EXPANSION (IN,) _% DUC. FRACTURZ AREA
65.5 .042
66.5 044
65.0 .042

Ave. 65.5 .
64.0 .043
62.0 .039
62.5 .039

Ave. 63.0 --

Meets Mechanical reqyirements of ASME SA-540 Gr, B-23, Class 5, and
ASME Section III, Sub Section NB-2333

HEAT TREAT DATA:

Heated to 1550 F 3 Hrs. at Heat = Cil Quenched
Tempered 2t 1100 °F 3 Hrs. at Heat - Air Cool
Per Procedure HIN~-573 Rev. 2, dated 6-12-75.

ed

-Continued- CHEICAL 8 pHYSICAL

@, c Date 2 /.) 75

/‘V
JJD S

PR ot e T S

REPO"T CHCCMD

7/ 7/ p—
L (,0 liC.

RIS —h it 0 -A —



J/ L 4?9

Mwood and Morril! Co. S$.0. N=-572

+285 Caneal Strect : Dwg. # 3720
“alem, Massachusetts 01970 : Brisch Codce 31285-2
' ) 3276

Code A-88

b ) 0 | N . Heat No. 114143
Pcs. Studs for 26" ar + 28" 17" Steam lIsolation Valves

2-1/4" - 8 UM3A x 13-1/4" Long S.E. 3-1/2" N.E. 3-1/2"

Per Sketch # 3730 / i
SPECIFICATIONS %Ano',' Steel Bolting Material for Soecial aoplication f
ASMZ SA-540 Gr. ™-23, Class § ¢ .
HEAT NUMBER: 114123
CODE A=-33
| / < ;oo s -

' "
U\DLE NALYSIS C-.42 Mn-.31 Phos-.009 Sul-.003 Sil-.34 Cr-.81 Ni-1.75 Mo~-.28
CHECK ANALYSIS C-.42 Mn-.8] Fhos=-.014 Sul-.006 Sil-.2'7 Cr-.82 Ni-1.74 Mo-.26

MECHANICAL TESTS:

TENSILE YIZLD ELONG RED _, BEN
153,000 ~ 135,750 . ‘19,0 ° 54. 9 i 302 .
151,750 -~ 134,000 7 20,0 ¥ 55.57 293
CHARPY V=-NOTCH IMPACT TEST PER SA-370 Sgpecification at +50°F 45
ft/lbs.
FT.L8BS, LAT. EXPANSION (IN,) % DUC., FRACTURE 1223
cl.5 036 100
€1.5 033 100
: 47.0 030 _ 100
Ave. 56.5 ‘ ‘
62.0 - 1,040 100
62.5 040 100
6l.5 038 100
Ave. 62.0
- e REC Sarja0IS
R £ Gizmpa, Qeality Cantral Rejrsseaizdiae
HEAT TREAT DATA: * Qencral Bactic Ca. » £42 Fizieo Do
. Heated to 1550°7 2-1/2 Hrs. at Heat - Qil Qz.c'v"xed
Tempered 1160°F 3 Hrs,. at Heat - Air Cooled

| .. Per Procedure H,T.N,.-572, Rev, 2, dated 6-12-75
oy : CHEMICAL & PHYSICAL
-Continued- REPORT CHICKED

—m‘.*&_,_

DATT /i‘l’/jé
ATHO0D & 7/l oo wd

(.F AL

-~ > »
-—- - Cr M i i v e L . . P



, o 990 CANIT & SAUL SimbL CO. Tlhny 6~ 557

e’ : ROYERSFOND PA. 19460

(o d

Report of Piysical Teits and/or Chemicol Compesitions

we 11-6-75 REVISZD COPY
Customer’s Dider No, Cann & Soul Order No,
Cusomer Atucod & Morrill Co, Al-25353 4 34,061
225 Canal St, Ref. /13561- 01-‘11
Addrem  S:zlen, fass. 01970 Cé )’F/f
G.E., 205.AT-775 i
Attention Purch. D&t. f
- ﬂEHerc;T COMPOSITIONS
WEAT O | < pome e LM s | e i o | e
pr— 7 A T R v
632202 o206 | +S% | 23] .C15
Leb. No. PHYSICAL TESTS
ey ey ooy o L I R I Bl el
| 1-—Y‘ Ty YS.Zau 4 o v ’ -
Forg- |34061 1 |.,505 {1€,00C 50,000 16,%C0 | £€0,0C0 24,0 | 134 | 22,0
ing
|
Charty Impdcts:- [5¢ &4 4 1ilg lateral eiirancdon 2 pO°F
Wi iletch €6 7L H5 T, |Lbs.
20 29 20 Perdent Shear] CHEJICAL &|PHRYZITAL
| REPCRT chizcizd
' oy /.,/_b’ 2.5
B OTHER TESTS 0 yﬁ 4»7"
Brinell:-1L3/150 ATR0uD & mofaill ©2. wid.

Sonic A3FR hev, ?C(L—l] 75).-Acceot1b1e ,
Mag. Part, 227V 712,iev, 1(5-7-750 t1=icse c::ab‘e for AxM Info
Heat Treat to C.3 H.T.%roc. #5B(10-25-7L)% adcendu=.

We certify that the contents of this raovort are ecorrect and accurate ard th:
all or>ra%ions rarfornad by our ccupany or svtcontracters are in cempliance

with the requirements of materials specificaiion and the a2. 8 Code See. IZIC
V0T b o
Customars Spociicicar & Eel S .-’0) (QT) x> 3() /\/O -[502‘;)
Charpy “V" Inpict 25 mils lat. exp, @ 60°F v 79, 16CO
E. ‘h. '
sun 127 LAy, '3 30,9

THE AUOVE TESTS COV lR THE 'OLLOWIN.. HA‘H’."IAL
L - Cover Forzinzs per Dug, 3026-1-405-D,Rev, O for Ccde 30861-4C5-22074.

——— ———

- _________________1_ _

Forzings serialized ,5 thru 8 p.o " e T o
) - o “* 4, . D she:

R_ E C'-\--—('“ ~|L'I Cnp' A‘ ”,.-L,-'ocllql l‘/’/-’

General E2 trcCo.-C.l'!.r.*! Qirt
G.E, & A&M — X CANN & SAUL STEEL CO
ir'peciion
/ITOVED el O [
2 N A s 1 o? )——' sl

/////% L"‘V"‘,:,"L':’7./.'°;.—/-.,:;:- — .




'a’u'c

whitomaer

Address

Atrantion




_ALLOY CASTING CO.

— A 25330 367

Atwood and Morrill

EMARKS.

1

C;”

/f

TATE OF PENNSYLVANIA
NORN TO AND SUBSCRIBID

4




2L )2KL e )
-t - '(‘ﬁ*J"_—rZ K AW -
~ : 'vI', ., L——
. s DY | 28 275
- : - L - PR . R % el : B ot ¥ -hge . - = ﬁ}q:o-‘ ™ ™ -
T / GUARER ALLOY CAsTNG CO. MATESRIRE Ut ReVURKL
\ o A DIVIZION OF HAKRSCO CORP, NV 5/
\Se.f/ MYZA310W, FENNA, 17057 vl
205aF77.
> Cna T T Thame o] GUARER 3.0Y CESIGNATION | _SRCHCANC T |'SMOP Oitid» WEER | EATE Sm#PD
| f | !
_a425338___| 16728-30147-101 Q70 ASME SA216 GR.WCB (74) | 038
N ™ ™ N o paw
. {— —"ll ‘: Ph \,\J\./Lil) s,
J o ,q »
g BY,,/':' /!A/’!:.‘ "f, ’,{/’
' . - o - @~ ———
o Atwood & Morrill M F O
h} LI 1‘;-.__,/ ‘2/’ ‘) e
; 1 ATWOOL & [UORRILL CO. INC.
L - recioiinis -
e o (il T [ =T o T | ms o 1 CSTGL R.T. ’ 1
arno | € ’ Mn s | P 1S } Cr Ni Mo | A T v ] - l L o5
A I IR S : e VR i -3 52 P SER ygp——
G -1 | | ! v - il e
5 i |
33\,(1-_35_3.._8’\__. ,0—*10400 -\)lb! 1 : l 40,500 | 76,000 ~3,-2-.()'.69.1.7; §6.3.2Q_l.7_.t‘1.l§.23 r...l*l
| | ! | ! ! \
PR P -7‘_ - E.__-,.__.. C” Ry IWI*JCL_SLJIQ_LCh.PlAS__ﬁDEE._B‘bn3093S foot pormds v . s S
l - l | | i ! ', !
.l | , . '
‘ + 1 J, ; ——33=32=35- ;ateral\exp.xl T —1 - ir
! '
3 _. { L ' L-__., _l._.___.__# = _____40-40-40 ]”/ Ductile Fricture ,.;;-_- i

Reviewed By; ‘ '{," Date: ///?5'/"3
R. E Ciampa, Quality Centrol Reprecentatic
General Electric Co. - BWR Prejocts Dont

1 OF FINNSYLVAN A, CCUNTY OF LEBANCN, 5.5
CiN 1O AND SUSSCRBID GIFORE ME

DAY CF

ﬂ//ﬂw/ 12-2¥-75

V.Smith = Authorized Inspcoctor
i

By

“‘{1/1/5——-

CHELICAL & PARYSICAL
REFORT Cl-iCCIiED

OaEYye /%“
L1 % ‘ (N -_‘ .
L x Lt LL LJ “|C

“l (f?l!FY fHE ABOVE lNFORN‘AﬂON I) CORRECT”
QUAKER A50Y C‘hTtN" co.

.'l V‘; c.

kit u Cl,!




B SO

T o PR e e
[T 15 At uili,a-l (4.‘\.)‘ URTES J

.'. v % a # -, -
W (ousTorEr Atvocd 2 Morrill Co.punciase OHDER f.‘-~--“-‘)53"" coNTRACT NOSQSA775

*|suop onuzr_D220-01  q mesicuarion Q70 pawimry no, _16728-30147-101

& |MATERIAL SP2C. & CRALZ ASHE SA216 Gr, VCI DESORIPTIC sizz B
Lo gie
. N 4
e EAT K0, £l 360 casTing SERIAL 20, 244/ R.T, S3RIAL No, A/ASET
“ ’-‘
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Insufficient data has been supplied to demonstrate that the
weld metals 5P6214B, 627260 ard 40150371 have a minimum upp=r
shelf energy of 75 ft-1b as required by Paragraph IV.B of
Appendix G. Provide additional data, information from the
literature, and/or analyses to demonstrate that an acceptable
margin of safety is assured for normal operation in the upper
shelf temperature region. The additional data should be from
tests of similar welds; that is, those having the same weld
wire, fiux and thermal treatments as the four identified
beltline welds.

RESPONSE

Heat numbers 5P6214B and 627260 apply to weld materials used on the Unit
i vessel. An additional heat number applicable to the Unit 1 vessel is
626677. Additional information on these materials have been provided in
Tables 5.3-2 and 5.3-3. See also revised Section 5.3. The same
information will be provided for the Unit 2 vessel in a later amendment.
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251.8 The materials surveillance program uses three specimen capsules that
should contain reactor vessel steel specimens of the limiting base
material, weld metal and heat-affected zone material. To help
demonstrate compliance with Appendix H, 10 CFR Part 50, provide a
table that includes the following information for each specimen:

(1) Actual surveillance material;

(2) Origin of each surveillance specimen (base metal: heat number,
plate identification number; weld metal: weld wire, heat of
filler material, production welding conditions, and plate
material used to make weld specimens);

(3) Test specimen and typ-;

(4) Falrication history of each test specimen;

(5) Chemical composition of each test specimen,

Provide the locatior, lead factor and withdrawal time fc each
specimen capsule calculated with respect to the vessel inner wall,

The above information should be submitted in tabular form as
illustrated in Enclosure 1.

B e i

RESPONSE

; Grand Guitf 1
RPV Surveillance Specimens

L Surveillance specimen materials are identified, with properties, in Tables

! 5.3-1, 5.3-2 and 5.3-3. It can be seen in Table 5.3-3 that all beltline

é materials are quite resistant to radiation degradation of toughness. All weld
materials (3) in the #2 shell longitudinal seams were used to fabricate the

| surveillance weld specimens, thus including limiting materials. The exact

| predicted limiting plate was not used, but is only 9°F different in

. end-of-life RT from the limiting plate (Table 5.3-3). This is not
considered siggy;icant, especially because of the insensitivity of these
materials to neutron radiation damage. Heat Affected Zone (HAZ) specimens
were taken from the HAZ of the weldment fabricated from the materiz s

{ indicated in Table 5.3-3.

|

|

|

)

The CBIN weld procedure used to prepare the surveillance specimens is shown as
Attachment 251.8-1., This is the beltline weld procedure. No tandem w're
Sutmerged Arc welding was performed, as verified with CBIN.

Specimen orientations, locations in test plate, and quantities are in
compliance with ASTM E-185-73 as required by 10CFR50 Appendix H.

Further details of the surveillance program are included in paragraph 5.3.1.6
of the Grand Gulf FSAR,
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pressure boundary within the context of GDC-51, We request,
therefore, that the following information be provided by the
applicant:

(1)

(2)

Lowest Service Metal Temperature

The lowest service metal temperature within the context
of the effective NE 2300 and GDC-51,

Penetrations

(a) Listing of all containment hot and cold pipe pene-
trations and related supplemental information which
identifies penetration assembly sleeve, process pipe and
end closure materials by specification, final heat treat
condition, nominal OD and schedule, wall or section
thickness,

(b) Full size assembly and detsil drawings showing as-
built configurations and dimensioning of hot and cold
pipe penetrations.

(e) Fracture toughness data relating to the materials of
those parts of penetration assemblies which perform the
containment function and provide a pressure boundary
under the conditions cited by GDC-51.

Equipment Hatch and Personnel Access Airlock

(a) Pull size assembly drawing and detail drawings which
identify and dimension those parts which constitute parts
of the containment pressure boundary.

(b) Supplemental information related to item 3(a) above
which identifies materials of the parts of interest by
specification, final heat treat condition and section
thickness.

(¢) Fracture toughness data relating to tue materials of
those parts which perform the containment function and
provide a pressure boundary under the conditions cited by
GDC~51.

Main Steam - Main Feedwater - Auxiliary Feedwater System

(a) Full size piping diagrams and related pipeline list,
pipe design tables which identify these systems by line
designators and pipe size, schedule or wall and r-terial
by specification and grade and which identify valves by
number, type and valve pressure boundary materials by
specification, grade and final heat treat condition.
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The penetration sleeve is addressed in the response to Item (2) of
this question and is bounded by the main steamline penetrations.

The fracture toughness data requested in this question is available
for review at the Grand Gulf Nuclear Station.
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Doc. I.D. No. 9645-M-312.0-Q1B21G502B-16.0-10
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: A‘F-C-N.‘(-:t) Machinery and Equipment Division 17.2 V. 2
\/  Ameo Stewi Corporation customer___ Bechtel Power Corporation
Yorrance, Calformnis
< Port Gibson, Mississippi
LABORATORY REPORT CUSTOMER'S PURCHASE ORDER NO. 9_62‘5-’4'312-0
NSCO SALES REGISTER NO. IPN‘27970
=20~ v D. A. Bend .
Dave 3=20-77 - REOR* SPECIFICATION NO. ASME‘SA'SOB’ Cl. 1 and
Bechtel Spec. 9645-M-312.0
rant nane__ (1) Flued Head Rev. 11
APN 616 Customer's _
parT No.._ 10 Equipment No. Q1B21G502-B Nsco pre. No,_ 151016 -9
TENSILE TEST LONSITUNNAL __X_ HARDNESS IMPACT TEST
TRANSVERSE
COUPON BE
IDENTIFICATION | PROOF STRESS rB ULTIMATE | ELONG. |REDUCT.|BRINELL LONG. ' TRANS. TE
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P.S.1 % “
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522316-B1A 73,600 86,500 27.5 |66.2 See Page 2
522316-B1B 66,100 84,500 | 28.0 |65.7 See Page 3
3 70,000
REQUIRED 35’000 95’000 gLO 38.0
i aie - CHEMICAL ANALVSIS cAé ‘:.N-,.sl,;
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Ladle .24 | .80 | .30 | .019| .015 .036
Product .25 | .80 | .31 | .016[ .C14 .03%
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NATIONAL SUPPLY COMPANY
ARMCO STEEL CORPORATION
TORRANCE, CALIFORNIA

’ ’

Date 5-20-77

Customer Bechtel Power Corporation Customer Order No. 9645-M-312.0

MED Order Ko. IPN-27970 Heat No. 522316-BlA

"V" NOTCH CHARPY IMPACT TEST RESULTS @ +40°F APN 616

Absorbed Energy % Shear Lateral Expansion
80.0  Ft.Lbs. 65 . ' .050 in,
70'0 Ft.Lb'o 6; 'ou'? 1“.
78. 0 Ftolb'o 60 - ou? ina
Required 20 Ft. Lbs. Avg INFO INFO

Page 2 of 3



NATIONAL SJUPPLY COMPANY
‘ TEEL CORPORATION
TOFRANCE, CALIFORNIA

Date . 5-20-77

customer Bechtel Power Corporation Customer Order No. 9645-M-312.0

MED Order No. IPN-27970 Beat No. 522316-B1B

"V" NOTCH CHARFY IMPACT TEST RESULTS @ +40°F apN 616

Absorted Energy ¥ Shear Lateral Expansion

Ft.Lbs. 53 . 042 in.

t.Lbs,. 69 . 04g in.

Ft.Lbs. 65 . 052 in.

TNEC
INFO

Required 20 Ft. Lbs. Avg

HEAT TREATMENT TEST LOCATION

— ————

Austenitize The previous test results were obtained
o from a test prolongation in accordance
F ( 11 Hrs.) Water Quench with Armco drawing number 151016-GM,

Tc¢rer

°°* ( 8 Hre.) Furnace Cool

ihe cnemical, physical, or mechan:ical tes',
reported above are correct as contained in
the records of the Corporation

_ARMCO STEEL CORPORATION

jZ>GLu—;14/Z¢? ZZQAtc,\d
(signed)

David A. Bender




Doc. 1.D. No. - 9645-M-312.0 - Q1B213;502B-21.0-1-0 7?1L'

MACHINERY AND EQUIPMENT DIVISION
ARMCO STEEL CORPORATION
TORRANCE, CALIFORNIA

CUSTOMER: __ Bechtel Power Corporation DATE: _ 5-3-77_

MAGNETIC PARTICLE EXAMINATION CERTIFICATION

PART NAME: (1) Flued Head

PART NO: 151016-10

ARMCO DWG. NO: 151016 -9

HEAT NUMBER(S): 522316-B1 APN NO. 616

SALES ORDER NO: IPN-27970 CUSTOMER P.0., NO: 9645-M-312.0
DATE EXAMINED: ... 5-5-77 SURFACE FINISH: 250 RMS

TYPE OF MATERIAL: ASME-SA-508 Cl. 1

TYPE OF MAGNETIZATION: Longitudinal and Circular

EQUIPMENT USED: Special TAQ-192€

CURRENT USED: Direct Current DEMAGNETIZATION: Reverse Step-down D.C.

PARTICLES USED: MANUFACTURER Magnaflux Corporation

COLOR Red G-C
N WET 410-H Base 0il
DRY
SUSPENSION CONCENTRATION: 2.0 Solids per 100 Ml.

QEBHTEI
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5.3 REACTOR VESSEL

5.3.1 Reactor Vessel Materials

5.3.1.1 Materials Specifications

The materials used in the reactor pressure vessel and appurtenances are shown
in Table 5.2-4 together with the applicable specifications.

5.3.1.2 Special Processes Used for Manufacturing and Fabrication

The reactor pressure vessel is primarily constructed from low alloy, high
strensth steel plate and forgings. Plates are ordered to ASME SA533 Grade B,
Class 1, and forgings to ASME SA508, Class 2. These materials are melted to
fine grain practice and are supplied in the quenched and tempered condition.
Further restrictions include a requirement for vacuum degassing to lower the
hydrogen level ard improve the cleanliness of the low alloy steels. Materials
used in the core beltline region also specify limits of 0.12 percent maximum
copper and 0.015 percent maximum phosphorus content in the base materilals and
weld materials.

Studs, nuts, and washers for the main closure flange are ordered to ASME SA
540, Grade 23 or Grade 24. Welding electrndes are low hydrogen type ordered
to ASME SFA 5.5.

All plate, forgings, and bolting are 100 percent ultrasonically tested and
surface examined by magnetic particle methods or liquid penetrant methods in
accordance with ASME Code, Section I1I, subsection NB standards. Fracture
toughness properties are also measured and controlled in accordance with
subsection NE requirements.

All fabrication of the reactor piessure vessel is nerformed in accordance with
buyer approved drawings, fabrication procedures, and test procedures. The
shells and vessel heads are made from formed plates, and the flanges and
nozzles from forgings. Welding performed to join these vessel componints is
in accordance with procedures qualified per ASME Code, Sections III and IX
requirements. Weld test samples are required for each procedure for major
vessel full penetration welds. Tensile and impact tests are performed to
determine the properties of the base metal, heat affected zone, and weld
metal.

Submerged arc and manual stick electrode welding processes are employed.
Electroslag welding is not permitted. Preheat and interpass temperatures
employed for welding of low alloy steel mee: or exceed the requirements of
ASME Code, Section III, subsection NA. Post weld heat treatment at 1100 F
minimum is applied to all low alloy steel welds.

Radiographic examination is performed on all pressure containing welds in
accordance with requirements of ASME Code, Section 1II, subsection NB 5320.
In addition, all welds are given a2 supplemental ultrasonic examination.

The materials, fabrication procrdures, and testing methods used in the

construction of BWR reactor pressure vessels meet or exceed requirements of
ASME Code Section 111, Class I vessels.
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5.3.1.3 Special Methods for Nondestructive Examination

The materials anu welds on the reactor pressure vessel were examined in
accordance with methods prescribed and met the acceptance requirements
specified by ASME Code, Section III. In addition, the pressure retaining
welds were ultrasonically examined to the requirements of ASME Code, Section
X1, in Appendix I. See subsection 5.2.4 for details of the 1Sl nrogram.

5.3.1.4 Special Controls for Ferritic and Austenitic Stainless Steels

5.3.1.4.1 Ccapliance With Regulatory Cuides

5.3.1.4.1.1 Regulatory Guide 1.31, Control of Stainless Steel Welding
Controls on stainless steel welding are discussed in subsection 5.2.3.4.2.
5.3.1.4.1.2 Regulatory Guide 1.34, Control of Electroslag Weld Properties

Electroslag welding was not employed for the reactor pressure vessel
fabrication.

5.3.1.4.1.3 Regulatory Guide 1.43, Control ( Stainless Steel Weld Cladding
of Low Alloy Steel Components

Reactor pressure vessel specifications requive that all low alloy steel be
produced to fine grain practice. The requirements of this regulatory guide
are not applicable to BWR vessels.

5.3.1.4.1.4 Regulatory Guide 1.44, Control of the Use of Sensitized Stainless
Steel

Controls to avoid severe sensitization are discussed in subsection 5.2.3.4.1.

5.3.1.4.1.5 Regulatory Guide 1.50, Control of Preheat Temperature for Welding
Low Alloy Steel

Preheat controls are discussed in subsection 5.2.3.3.2.

5.3.1.4.1.6 Regulatory Guide 1.71, Welder Nualification for Areas of Limited
Accessibility

Qualification for areas of limited accessibility is discussed in subsection
 Er P O 7 8

5.3.) 4.1.7 Regulatory Guid~ 1,99, Effects of Residual Elements on Predicted
Radiation Damage to Reactor Pressu-ce Vessel Materials

Predictions for changes in transition temperature and uppe. shelf energy were
made in accordance with the requirements of Regulatory Guide 1.99.

Alrg5s
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5.3.1.5 Fracture Toughness

5.3.1.5.1 Compliance with 10CFR50 Appendix G

Appendix G of 10CFR50 is interpreted for Class I RCPB components of the BWR/6
reactor design and complied with as discussed in 5.3.2 and below with the
following exceptions:

1) The specific temperature limits for operation when the core is critical
are based on a proposed modification of 10CFR50, Appendix G, Paragraph 1V,
A.2.C. The proposed modification and the justification for it, together
with the results of an NRC review, are given in GE Licensing Topical
Report NEDO-21778-A.

2) A minimum boltup and pressurization temperature of 70°F is called for,
which is at least 60°F above tte flange region RTND . This exceeds the
minimum RTN T temperature required by ASME Code SecIion 111, Paragraph
G-2222(c), gummer 1976 and later editions. A flange region flaw size less
than 10% of the wall thickness ~an be detected at the outside surface of
the flange to shell =nd head junctions where stresses due to boltup are

most limiting.
5.3.1.5.1.1 Method of Compliance

The following items A through G are the interpretations and methods used to
comply with Appendix G of 1OCFR50. Item H reports the fracture toughness test
results and the background information used as the basis to shos compliance
with 10CFR50, Appendix G.

A) Specimen Orieutatior for Original Qualification Versus Survei.lance (Ref.
Appendix G-111 A)

The second sen”ence of G-1I[ A is understood to be independent of the first
sentence; that is, Charpy V-notch tests as defined in NB-2321.2 are to be
conducted on both unirradiated and irradiated ferritic materials; however, the
spec_al beltline lcngitudinally oriented Charpy specimens required by the
general reference NE-2300 and, specifically, NB-2322.2 (a) (6) are not to be
included in tle surveillance¢ program, because the transverse specimens are
limiting with regard to toughness.

B) Records and Procedures for Impact Testing (Ref. Appendices G-III B.4 and
G-111 B.5)

It is understood that G-I1I B.4 allows the component manufacturer the liberty
of assigning to qualified sub-contractors, such as material suppliers, the
actual preparation of written impact testing procedures. Personnel were
qualified to written impact testing procedures. For the Grand Gulf 1 & 2
reactor pressure vessels, records were not sufficient to document full
compliance to G-111 B.5; however, there are sufficient records to document
that the technical requirements are met.

C) Charpy-V Curves for the RPV Beltline (Ref. Appendices G-II1 C and H-III B)
It is understood that the orientation of impact test specimens for the G-11I

Cl requirements shall comply with the requirements of NB-2322(a)4 (transverse
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specimen) for plate material as opposed to NB-2322(a) (6) (longitudinal
specimen). This understanding of the general reference to NB-2322 in G-111 C]
results ir meaningful and conservative beltline curves of unirradiated
materials for comparison with the results of surveillance program testing of
irradiated transverse base metal specimens and also allows this curve to
comply with ASTM E-185-73.

It is understood that the number, type and locations of specimens necessary
for the full curves of G-111 C(l) are those required to comply with paragraphs
4.3 and 4.4 of ASTM E-185-73. This interpretacion is considered necessary to
assure that the adjusted reference temperature of irradiated base metal,
heat-affected zone and weld metal called for in H-III B can be based on
directly comparable data for the unirradiated reference temperature.

In regard to G-T11 C(2), for Grand Gulf 1. all beltline weld materials /3) and
beltline plate material within 9°F of being limiting (adjusted reference
temperature), were used for selection of surveillance specimen base material
and weld material to provide a conservative adjusted reference temperature for
the beltline material. The weld test plate for the surveillance program
specimens had the principal working direction perpendic-lar to the weld seam
to assure that heat affected zone specimens were parallel to the principal
working direction in order tc represent the longitudinal weld seams {n the
Grand Gulf beltline.

D) Alternative Procedures for the Calculation of Stress Intensity Factor
(Ref. Appendices G-IV A.2(a) and G-IV A.2(b))

Stress Intensity Factors were calculated by the methods of Appendix C to
Section I11 of the ASME Code. Discontinuity regions were evaluated, as well
as shell and head areas, as part of the detailed thermal and stress analysis
in the vessel stress report. Equivalent wmargins of safety to those required
for shells and heads were demonstrated using a %T defect at all locations,
with the exception of the main closure flange to head and shell discontinuity
locations, there it was found that additional restriction on operating limits
would be required for outside surface flaw size greater than 0.24 inches at
the outside surface of the flange to shell joint (based on additional analyses
made for BWE/6 reactor vessels). It has been demonstrated using a test mockup
of these areas that smaller defects can be detected by the ultrasonic
inservice exumination procedures required at the adjacent weld joint. Since
the stress intensity factor is greatest at the outside surface of the flange
to shell and head joints a flaw can also be detected by outside surface
examination techniques.

E) Fracture Toughness Margins in the Control of Reactivity (Ref. Appendix
G-IV A 2.¢)

Appendix G of the ASME Code Section III (1971 Edition with Addenda to and
including Winter 1972 or later), "Protection Against Non-ductile Failure," was
used in determining pressure/temperature limitations for all phases of plant
operation. Additional, when the core is critical a 40°F temperature allowance
is included in the reactor vessel operating pressure vs temperature limits to
account for operational occurrences in the control of reactivity as described
in GE BWR Licensing Topical Report NEDO-21778~A and the US Nuclear Regulatory

Commission's acceptance basis which is included therein.
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F) Bolting Materials (Reference Appendix G-IV A.4)

Bolting meets the 45 ft-1b and 25. mils lateral expansion requirements at 10°F
for Grand Gulf Units 1 & 2.

G) Upper Shelf Energy for Beltline (Ref. Appendix G-IV BR)
For the Grand Gulf 1 reactor pressure vessels all beltline materials comply
with the requirement of 75 ft-lb minimum upper shelf Charpy V-notch energy

(transverse direction).

H) Results of fracture toughness tests are reported in Tables 5.3-1 and
5.3=2,

5.3.1.6 Mate~ial surveillance

5.3.1.6.1 Compliance with Reactor Vessel Material Surveillance Program
Requirements

The materials surveillance program monitors changes in the fracture toughness
properties of ferritic materials in the reactor vessel beltline region
resillting from their exposure to neutron irradiation and thermal environment.

Reactor vessel materials surveillance specimens are provided in accordance
with requirements of ASTM-E-185-73 and 10CFR50, Appendix H except for material
selection and HAZ orientation as indicated in 5.3.1.5.1.1.C. Materials for
che program are selected to represent materials used in the reactor beltline
region, as indicated in 5.3.1.5.1.1.A. Specimens are manutactured from a
plate acrually used in the beltline region and a weld typical of those in the
beltline region and thus represent base metal, weld material, and the weld
heat affe ‘ted zone material. Surveillance spec.imen materials are identified
with properties in Table 5.3-1, 5.3-?, and 5.3-3. The plate and weld are heat
treated in a manner which simulates the actual heat treatment performed on the
core region thell plates of the completed vessel.

Each in-reacior surveillance capsule contains 36 Charpy V-Notch specimens.

The capsule loading consists of 12 specimens each of base metal, weld metal,
and heat affected zone material. A set of out-of-reactor baseline Cnarpy
V-Notch specimens and archive material are provided with the surveillance test
specimens,

Three capsules are provided in accordance with the requirements of 10CFR50
Appendix B since the predicted end of life adjusted reference temperature of
the reactor vessel steel is less that 100°F. The proposed withdrawal schedule
is in accordance with 10CFPS0, Appendix H.

First capsule =~ 10 years (one-fourth service life)
Second capsule - 30 years (three-fourths service life)
Third capsule - standby

Fracture toughness testing of irradiated capsule specimens will be in
accordance with requirements of 10CFR50, Appendix H.

5.3.1.6.2 Neutron Flux and Fluence Calculations
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A description of the methods of analysis is coutained in subsections 4.1.4.5
and 4.3.2.8.

Thfapeak fluence at %T depth of the vessel beltline material is 1.9 x
10°" n/em? after 40 years of service. All predictions of radiation damage to
the reactor vessel beltline material were made using peak fluence values.

5.3.1.6.3 Predicted Irradiation Effects on Vessel Beltline Materials

Estimated maximum changes to RT___ (initial referesnce temperature) and upper
shelf fracture energy as a func%?gn of the end-cf-life (EOL) fluence at the %T
depth of the vessel beliline materials are listed 'n Table 5.3-3. The
predicigd peak EOL fluence at the 4T ¢ .pth of the vessel beltline is

1.9x10"" n/cm?® after 40 years of service. Transition temperature changes and
changes in upper shelf energy were calculated in accordance with the rules of
Regulatory Guide 1.99. Reference temperatures were established in accordance
with 10CFR50 Appendix G and NB-2330 of the ASME Code.

Seds 164 Positioning of Surveillance Capsules and Methods of Attachment
(Ref. Appendix H.II C "))

Surveillance specimen capsules are located at three azimuths at a common
elevation in the core beltline i1egion. The sealed capsules ar¢ not attached
to the vessel but are in sea’ welded capsule holders. The capsule holders are
mechanically retained by capsule holder brackets welded to the vessel cladding
as shown in Figure 5.3-3. Since reaccor vessel specifications require that
all low alloy steel pressure vessel boundary material be produced to
fire-grain practice, underclad cracking is of no concern. The capsule holder
brackets allow the removal and reinsertion of capsule holders. These brackets
are designed, fabricated and analyzed to the requirements of ASME Code,
Section 111, A positive spring loaded locking device is provided to retain
the capsules in position throughout any anticipated event during the lifetime
of the vessel.

In areas where brackets such as the surveillanc> specimen holder brackets are
located, additional non-destructive examinations are performed or the vessel
base metal and stainless steel weld deposited cladding or weld buildup pads
during vessel manufacture. The base metal is ultrasonically eramined by
straight beam techniques to a depth at least equal to the thickness of the
bracket being joined. The area examined is the area of the subsequent
attachment weld plus a band around this area of width equal to at least half
the thickness of the part joined. The required stainless steel weld deposited
cladding is similarly examined. The full penetration welds are liquid
penetrant examined to ASME Code, Section 111 standards. Cladding thickness is
required to be at least 1/8".

The above requirements have been successfully applied to a variety of bracket
designs which are attached to weld deposited stainless steel cladding or weld
tuildups in many operating BWR reactor pressure vessels.

Inservice inspection examinations of core beltline pressure retaining welds
are performed from the outside surface of the reactor pressure vessel. If a
bracket were located at or adjacent to a vessel shell weld, it would not
interfere with the straight beam or half node angle beam inservice inspection
ultrasonic examinations performed from the outside surface of the vessel,

Alrg9




e M= v e N W ety et py

Attachment 11 to AECM-81/273
Page 7 of 17 6o

FSAR

5.3.1.6.5 Time and Number of Dosimetry Measurements

GE provides a separate neutron dosimeter so that fluence measurements may be
made at the vessel ID during the first fuel cycle to verify the predicted
fluence at an early date in plant operation. This measurement is made over
this short period to avoid saturation of the dosimeters now available. Once
the fluence-to-thermal power output is veriiied, no further dosimetry is
considered necessary because of the linear rela.ionship between fluence and
power output. It will be possible, however, *o install a new dosimeter, if
required, during succeeding fuel cycles.

5.3.1.6.6 Lead Factor

The lead factor is the ratio of the flux greater than | MeV at the
surveillance sample divided by the flux greater than 1 .2V at the point of
greatest flux in the vessel. For Grand Gulf, (his value is 0.8. This lead
factor has arbitrarily been reduced by a factor of 2 in order to improve the
probability that vessel fluxes estimated from surveillance data will not be
underestimated. The lead factor then becomes (.4.

5.3.1.7 Reactor Vessel Fasteners

The reactor vessel closure head (flange) is fastened to the reactor vessel
shell flange by multiple sets of threaded studs and nuts. The lower end of
each stud is installed in a hole threaded in the vessel shell flange. A nut
and washer are installed on the upper end of each stud. The proper amount of
preload can be applied to the studs by a sequential tensioning using hydraulic
tencioners. The design and analysis of this area of the vessel is in full
compliance with all requirements of ASME Code, Section III, Class I. The
material for studs, nuts and washers is SA-540 Crade B23 or B24 in the 130,000
psi specified minimum yield strengths level.

Hardness tests are performed on all main closure boliing to demonstrate that
heat treatment has been properly performed. A minimum of 45 ft-lbs Charpy
V-Notch, C , energy and 25 mils lateral expansion is required at the lowest
service temperature. The maximum reported ultimate tensile strength was below
the 170,000 psi maximum specified in Regulatory Guide 1.65. Also, the Charpy
impact test requirements of Appendix G-IV A.4 were satisfied at +10°F,
compared to the requirement of 45 ft-lbs at 70°F. Studs, nuts, and washers
are ultrasonically examined in accordance with Section 111, NBE-2585 and the
following additional requirements:

a, Examination was performed after heat treatment and prior to machining
threads.

b, Straight beam examination was performcd on 100 percent of each stud.
Reference siandard for the radial scan was a %" diamcter flat bottom
hole having a depth equal to 10 percent of the material thickness,
For the end scan the standard of NB-2585 is usad,

¢. Nuts and washers were examined by angle beam from the outside

circumference per ASME-SA-388 in both the axial aud circumferential
directions.
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The surface examinations of NB-2583 are applied after heat treatment and
threading.

There are no metal platings applied to closure studs, nuts, or washers. A
phosphate coating was applied to threaded areas of studs and nuts and bearing

areas of nuts and washers to assist in retaining lubricant on these surfaces.

5.3.2 Pressure/Temperature Limits

5.3.,2.1 Limit Curves

The limit curves presented in rigures 5.3-4 and 5.3-4a are based on the
requirements of 10CFR50, Appendix G with the modification to Paragraph
IV.A.2.C per GE BWR Licensing Topical Report NEDO-21778-A. All the vessel
shell and head areas remote from discontinuities plus the feedwater nonzzles
were evaluated, and the operating linit curves are bared on the limiting
location. The boltup limits for the flange and adiacent shell region are
based on a mirimum me..]l temperature of RT +60°F. The maximum through-wall
temperature gradient from continuous heating or cooling of 100°F per hour was
considered, The safety factors applied were as specified in ASME Code
Appendix G and GE Licensing Topical Report NEDO-21778-A,

5.3.2.1.1 Temperature Limits for Boltup

A minimum temperature of 70°F is required for the closure studs for Grand Gulf
Units 1| & 2. The flanges and adjacent shell are required to be warmed to
minimum temperatures of 70°F before they are stressed by the full intended
bolt preload (all bolts fully tightened). The fully preloaded boltup limits
are shown on Figures 5.3-4 and 5.3-4a.

5.3.2.1.2 Temperature Limits for Preoperational System Hydrostatic Tests and
ISI Hydrostatic or Leak Pressure Tests

Based on lOCFR50 Appendix G IV.A.2.d, which allows a reduced safety factor for
tests prior to fuel loading, the preoperational system hydrostatic test at
1563 psig may be performed at a minimum temperature of 135°F for Unit 1 and
(later)®F for Unit 2. The fracture toughness analvsis for system pressure
tests resulted in the curves labeled A in Figures 5.3-4 (Unit 1) and 5.3-4a
(Unit 2). The curves labeled "core beltline" are based on an initial RTN T of
0°F for the plate material for Unit 1 and -10°F for the plate material fog
Unit 2.

The predicted shift in the RTN from Figure 5.3B (based on the neutron
fluence at %T of the vessel wa?{) must be added to the beltline curve to
account for the _ffect of fast neutrons. Figures 5.3-4 and 5.3-4a show the
beltline curves with an assumed 26°F shift (Unitlé) and 31°F shift (Unit 2) at
the end of «0 years service (fluence of 1.9 x 10"~ n/cm?).

5.3.2.1.3 Operating Limits During Heatup, Cooldown and Core Operation

The fracture toughness analysis was done for the normal heatup or cooldown
rate of 100°F/hour. The temperature gradients and thermal stress effects
corresponding to this rate were included. The results of the analyses are a
set of operating limits for non-nuclear heatup or cooldown shown as curves
labeled B on Figures 5.3-4 and 5.3-4a. Curves labeled C on these figures

Alrgll




Attachment 11 to AECM-8i/273
Page 9 of 17 GG

FSAR
apply whenever the core is critical. The basis for the curves labeled C is
described in GE BWR Licensing Topical Report NEDO-21778-A.
5.3.2.1.4 Reactor Vessel Annealing
In-place annealing of the reactor vessel because of radiation embrittlement is
unnecessary because the predicted value in transitica of adjusted reference
temperature does not exceed 200°F (10CFR50, Appendix G, Paragraph 1IV.C).
For design purposes the adjusted reference temperature for BWE vessels is
predicted using the procedures in Regulatory Guide 1.99, as shown in Figure
5:3=5,

5.3.2.2 Opeiating Procedures

By cumparison of the pressure vs temperature limits in subsection 5.3.2.1 with
intended normal operating procodures for the most severe upset traasient, it
is shown that the limits will not be exceeded during any foreseeable upset
condition. Reactor operating procedures have been established such that
actual transients will not be more severe than those for which the ves =21
design adequacy has besn demonstrated. Of the design transients, the upset
condition producing the most adverse temperature and pressure condition
anywhere in the vessel heads and/or shell areas has a minimum fluid
temperature of 250 F and a maximum pressure peak of 1180 psig. Scram
automatically occurs with initiation of this event, prior to the reduction in
fluid temperature, so the applicable operating limits are given by Figures
5.5-4 and 5.3-4a. For a temperature of 250 F, the maximum allowable prassure
exceeds 1600 psig for the intended margin against nonductile failure. The
maximum transient pressure of 1180 psig is therefore within the specified
allowable limits.

5.3.3 Reactor Vessel Integ:

The Units 1 and 2 reactor vessels were fabricated for General Electric's
Nuclear Energy Division by CBI Nuclear Co. and were subject to the
requirements of General Electric's Quality Assurance program.

The CBI Nuclear Co. has had extensive experience with GE reactor vessels and
has been the primary supplier of GE domestic reactor vessels and some foreign
vessels since the company was formed in 1972 from a merger agreement between
Chicago Bridge and Iron Co. and General Electric., Prior eperience by the
Chicago Bridge and Ilron Co. with GE reactor vessels dates back to 1966,

Assurance was made that measures were established requiring that purchased
material, equipment, and services associated with the reactor vessels and
appurtenances conform to the requirements of the subject purchase documents.
These measures included provisions, as appropriate, for source evaluation and
selection, objective evidence of quality furnished, inspection at the vendcr
source and examination of the completed reactor vessels.,

General Electric provided inspection surveillance of the reactor vessel
fabricator's inprocess manufacturing, fabrication, and testing operations in
accordance with GE's Quality Assurance program and approved inspection
procedures. The reactor vessel fabricator was responsible for the first level
inspection of his manufacturing, fabrication, and testing activities and
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General Electric is responsible for the first level of audit and surveillance
inspection,

Adequate documentary evidence that the reac*or vessel materials, manufacture,
testing, and inspection conform to the specified quality assurance
requirements contained "a the procurement specification is available at the
fabricator plant site.

A. Regqulatory Guide 1.2
General Compliance or Alternate Approach Assessment:
For commitment, revision number, and scope see Section 1.8,

The Regulatory Guide states that potential reactor pressure vessel brittle
fracture which may result from emergency core cooling system operation need
not be reviewed in individual cases if no significant chanres in presently
approved core and pressure vessel designs are proposed. Should it be
considered that the margin of safety against reactor pressure vessel brittle
fracture due to emergency core cooling system operat.on is unacceptable, an
enginearing solution, such as annealing, could be applied to assure adequate
recovery of the fracture toughness properties of the vessel material. This
Regulatory Guide requires that available engine«ring solutions be outlined and
requires that it be demonstrated that the design does not preclude their use.

The reactor pressure vessel employs no significant core or vessel design
changes from previously approved BWR pressure vessels such as Browns Ferry,
all units.

An investigation of the structural integrity of boiling water reactor pressure
vessels during a design basis accident (DBA) has been conductes (refer to
NEDO-10029, "An Analytical Study on Brittle Fracture of GE-BWR .. 3sel Subject
to the Design Basis Acc.dent") - It has been determined, based on methods of
fracture mecnanics, that no failure of the vessel by brittle fracture as a
result of DBA will occur.

The investigation included:

(1) A corprehens‘ve thermal analvsis considering the effect of blowdown
and the low-pressure coolant injection (LPCI) system reflooding.

(2) A stress analysis considerin; the effects of pressure, temperature,
seismic load, jet load, dead weight, and residual stresses.

(3) The radiation effect on material toughness (NDIT shift and critical
stress intensity).

(4) Methods for calcu.ating crack tip stress intensity associated with a
nonuniform stress field following the design basis accideaut.

This analysis incorporated very couservative assumptions in all areas
(particularly in the areas of heat transfer, stress analysis, effects of
radiation on material toughness, and crack tip stress intensity). Therefore,
the results reported in NEDO-10029 provide an upper bound limit on brittle
fracture failure mode studies. Because of the upper bound approach, it is
concluded that catastrophic failure of the pressure vessel due to the DBA is
shown to be impossible from a fracture mechanics point of view., In the case
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studies, even if an acute flaw does form on the vessel inner wall, it will not
propagate as the result of the DBA,

The criterfa of 10CFR50 Appendix G are interpreted as establishing the
requirements for annealing. Paragraph IV C of Appendix G, requires tne
vessels to be designed for annealing of the beltline only where the predicted
value of adjusted RT exceeds 200°F as defined in paragraph NB-233] of the
ASME Section II1 Code. This predicted value is not exceeded, therefore design
for a.nealing is not required,

For further discussion of fracture toughness of the reactor pressure vessel
refer to Subsection 5.3.1.5.

5.3.3.1 Design
5.3.3.1.1 Description

5.3.3.1.1.1 Reactor Vessel

The reactor vessel shown in Figure 5.3-1 is a vertical, cylindrical pressure
vessel of welded construction. The vessel is designed, fabricated, tested,
inspected, and stamped in accordance with the ASME Code, Section III, Class 1
including the addenda in effect at the date of order placement, Unit 1, Winter
1972 and Unit 2, Winter 1972, Design of the reactor vessel and its support
system meets seismic Category | equipment requirements. The materials used in
the reactor pressure vessel are shown in Table 5.2-4.

The cylindrical shell and toup and bottom heads of the reactor vessel are
fabricated of low allow steel; the interior of which is clad with stainless
steel weld overlay, except for the top head and nozzle weld zones.

In-place annealing of the react»r vessel is uunecessary because shifts in
transition temperature caused by irradiation during the 40 year life can be
accommodated by vaising the minimum pressurization temperature, and the
predicted value of adjusted reference temperature does not exceed 200 F,
Radiation embrittlement is not a problem outside of the ve gel beltline region
because the irradiation in those areas is less than | x 10" nvt with neutroen
energies in excess of 1 MeV.

Quality control methods used during the fabrication and assembly of the
reactor vessel and appurtenaunces assure that design specifications are met.

The vessel top head is secured to the reactor vess2l by studs and nuts. These
nuts are tightened with a stud tensioner. The vessel flanges are sealed with
two concentric metal seal rings designed to permit no detectable leakage
through the inner or outer seal et any operating condition, including heating
to operating pressure and temperature at a maximum rate of 100 F/hr in any one
hour period. To detect .eal failure, a vent tap is located between the two
seal rings. A monitor line is attached to the tap to provide an indication of
leakage from the inner seal ring seal.

5.3.3.1.1.2 Shroud Support

The shroud support is a circular plate welded to the vessel wall and to a
cylinder supported by vertical stilt legs from the bottom head, peripheral
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fuel elements, neutron sources, core plate, top guide, the steam separators,
and the jet pump diffusers, and to support laterally the fuel assemblies.
Design of the shroud support also accounts for pressure differentials across
the shroud support plate, for the restraining effect of components attached to
the support, and for earthquake loadings. The siroud support design is
specitied to meet appropriate ASME Code stress limits.

5.3.3.1.1.3 Protection of Clusure Studs

The boiling water reactor does not use borated water for reactivity control.
This subsection {s therefore not applicable.

5.3.3.1.2 Safety Design Bases

Design of the reactor vessel and appurtenances meets the fillowing safety
design bases:

a. The reactor vessel and appurtenances will withstand adverse
combinations of loading and forces resulting from operation under
abnormal and accident conditions.

b. To minimize the possibility of brittle fracture of the nuclear system
process barrier, the following are required:

1. Impact properties at temperatures related to vessel operation
have been specified for materials used in the reactor vessel.

2. Expected shirts in transition temperature luring design life as a
result of environmental conditions, such as neutron flux, are
considered in the design. Operational limitations assure that
NDT temperature shifts are accounted for in reactor operation.

3. Operaticnal margins to be observed with regard to the transition
temperature are specified for each mode of operation.

5.3.3.1.3 Power Generation Design Basis

The design of the reactuor vessel and appurtenances meets the following power
generator design basis:

a. Thz reactor vessel has been designed for a useful 1life of 40 years.
b. Erternal and internal supports that arz integral parts or the reactor
vessel are located and designed so that stresses in the vessel and
supports that result from reacticns at these supports are within ASMT

Code limits.

c¢. Design of the reactor vessel and appurtenarces allows for a suitable
program of inspection and surveillance.

5.3.3.1.4 Reactor Vessel Design Data
Reactor vessel design data a-e contained in Table 5.2-3.

5.3.3.1.4.1 Vessel Support
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The vessel supports are discussed in subsections 3.8.3.1.4 and 3.8.3.1.5
5.3.3.1.4.,2 Centrol Rod Drive Housings

The control rod drive housings are inserted through the control rod drive
penetrations in the reactor vessel bottom head and are welded to the reactor
vessel, Fach housing transmits loads to the bottow head of the reactor.
These loads include the weights of a control rod, a control rod drive, a
control rod guide tute, a four-lobed fuel support piece, and the four fuel
assemblies that rest on the fuel support piece. The housings are fabricated
of Type 304 austenitic stainless steel.

5.3.3.1.4.3 In~-core Neutron Flux Monitor Housings

Fach in-core weutron flux monitor housing is inserted through the in-core
penetrations in the bottom head and is welded *to the inner surface of the
bottom head.

An in=core flux monitor guide tube is welded to the top of each housing and
either a source range monitor/intermediate range monitor (SKRM/IRM) drive unit
or a local power range monitor (LPRM) is bolted to the seal ring flange at the
bottom of the housing (Section 7.6).

5.3.3.1.4,4 Re.ctor Vessel Insulation

The reactor vessel insulation is of the reflective type und is constructed
completely of metal. The outer surface temperature of the insulation is
expected to be act 60 F and the heat transfer rate through the insulation is
approximately 65 Btu/hr-ft? under normal operating conditions. The insulation
consists of several self-contained assemblies latched togetber, each of which
can be easily removed and replaced. The insulation assemblies are designed to
remain in place and resist permanent damage during a safe shutdown earthquake.

The reactor top head [nsulation is supported from a structure secured on the
bulkhead by means of temporary fastencrs. During refueling, the support
structure along with the top head insulation is removed. The support
structure is designed as seismic Category 1 equipment. The insulation for the
reactor vessel cylindrical surface is supported by brackets welded on the
shield wall liner plate.

5.3.3.',4.5 Reactor Vessel Nozzles

All piping connecting to the reactor vessel noz. les has been designed so it
does not exceed the allowable loads on any nozzle,

The vessel top head nozzle is provided with a flange with large proove facing.
The drain nozzle is of the full penmetration weld design. The recirculation
inlet nozzles are located as shown in Pigure 5.3-1, feedwater inlet nozzles,
core spray inlet nozzles, LPCI nozzles, and the control rod drive hydraulic
system return rozzle all have thermal sleeves. Nozzles connecting to
stainless steel piping have safe ends or extensions made of stainless steel.
These safe ends or extensious were welded to the nozzies after the pressure
vessel was heat created to avoid furnace sensitization of the stainless steel.
The material used is compatible with the material of the mating pipe.

Alrglé

e e e — R ——— —— —— N e R R R RO



B

Atcachment Il to AECM-81/273
Page 14 of 17 GG

FSAR

The nozzle for the standby liquid control pipe is designed to minimize thermal
shock effects on the reactor vessel, in the event that use of the standby
liquid control system is required.

5.3.3.1,4.6 Materials and Inspections

The reactor vessels were designed and fabriceted in accordance with the
appropriate ASME Boiler and Pressure Vessel Code as defined in subsection
5.3.1. Table 5.2-4 defines the materials and specifications. Subsection

5.3.1.5.]1 defines the compliance with reactor vessel material surveillance
program requirements,

5.3.3.1.4.7 Reactor Vessel Schematic (BWR)

The reactor vessel schematic is contained in Figure 5.3-2. Trip system water
levels are indicated as shown.

5.3.3.2 Materials of Construction

All materials used in the construction of the reactor pressure vessel conform
to the requirements of ASME Code, Section II materials. The vessel heads,
shells, flanges, and nozzles are fabricated from low alloy steel plate and
forgings purchased in accordance with ASME specifications SA533 Grade B

Class 1| and SA508 Class 2. Special requirements for the low alloy steel plate
and forgings are discussed in subsection 5.3.1,2. Cladding employed on the
interior surfaces of the vessel consists of austenitic stainless steel weld
overlay.

These materials of construction were selected because they provide adequate
strength, fracture toughness, fabricability, and compatibility with the BWR
environment, Their suitability has been demonstrated by long term successful
operating experience in reactor service.

5.3.3.3 Fabrication Methods

The reactor pressure vessel is a vertical, cylindrical pressure vessel of
welded construction ¢ bricated in accordance with ASME Code, Section III,
Class | requirements., All fab-fcation of the reactor pressure vessel was
performed in accordance with buyer-approved drawings, fabrication procedures,
and test procedures. The shells and vessel heads were made from formed low
alloy steel plates, and the flanges and nozzles from low alloy steel forgings.
Welding performed to join these vessel components was in accordance with
procedures qualified per ASME Code, Sections III and IX requirements. Weld
test samples were required for eact procedure for major vessel full
peretration welds.

Submerged arc and manual stick electrode welding processes were employed.
Electroslag welding was not permitted. Preheat and interpass temperatures
employed for welding of low alloy steel met or exceeded the requirements of
ASME Code, Section 111, subsection NA. Post wel? heat treatment of 110C F
minimum was applied to all alloy steel welds.

All previous BWR pressure vessels have employed similar fabrication methods.
These vessels have operated for periods up to 16 years and their service
history is excellent.
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The vessel fabricator, CBI Nuclear Co., has had extensive experience with GE
reactor vessels and has been the primary supplier for GE domestic reactor
vessels and some foreign vessels since the company was formed in 1972 from a
merger agreement Setween Chicago Bridge and Iron Co. and GE. Prior experience
by the Chicago Bridge and Tron Co. with GE reactor vessels dates back to
1966,

5.3.3.4 Inspection Requirements

All plate, forgings, and bolting were 100 percent ultrasonically tested and
surface examined by magnetic particle methods or liquid penetrant methods in
accordance with ASME Code, Section I1I requirements. Welds on the reactor
pressure vessel were examined in accordance with methods prescribed and met
the acceptance requirements specified b+ ASME Code, Section II1. In addition,
the pressure retaining welds were ultrasonically examined using acceptance
standards which were equivalent or more restrictive than required by ASME
Code, Section XI.

5.3.3.5 Shipment and Installation

The completed reactor vessel is given a thorough cleaning and examination
prior to shipuent. The vessel is tightly sealed for shipment to prevent entry
of dirt or moisture. Preparations for shipment are in accordance with
detailed written procedures. On arrival at the reactor site, the reactor
vessel is carefully examined for evidence of any contamination as a result of
damage to shipping covers. Suitable measures are taken during installation to
assure that vessel integrity is maintained; for example, access controls are
applied to personnel entering the vessel, weather protection is provided,
periodic cleanings are performed, and only approved miscellaneous materials
are used during assembly.

5.3.3.6 Operating Conditions

Procedurai controls on plant operation are implemented to hold thermal
stresses within ccceptable ranges, These restrictions on coolant temperature
are:

a. The average rate of change of reactor coolant temperature during
normal heatup and cooldown shall not excced 100 F during any l-hour
pe s'i()d .

b. 1f the coolant temperature difference between the dome (inferred from
P ) and the bottom head drain exceeds 145 F, neither reactor power
18981 nor recirculation pump flow shall be increased.

¢. The pump in an idle reactor recirculation loop shall not be started
unless the coolant temperature in that loop is within 50 F of average
rezctor cecolant “emperature.

The limit regarding the normal rate of heatup and ceccldown (item a.) assures
that the vessel closure, closure studs, vessel support skirt, and control rod
drive housing stresses and usage remain wichin acceptable limits. The limit
regarding a vessel temperature limit on recivculating pump operation and power
level increase restriction (item b) augments the item a. limit in further
detail by assuring that the vessel bottom head region will not be warmed at an
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excessive rate caused by rapid sweep mt of cold coclant in the vessel lower
head regicn by recirculating pump operation or natural circulation (cold
coolant can accumulate as a result of control drive inleakage and/or low
recirculation flow rate during startup or hot standby). The item c. limit
further restricts operation of the recirculating pumps to avoid high thermal
stress effects in the pumps and piping, while also minimizing thermal stresses
on the vessel nczzles.

‘he above operational limits when maintained ensure that the stress limits
within the reactor vessel and its components are within the thermal limits to
which the vessel was designed for normal operating conditions. To maintain
the integrity of the vessel in the event that these operational limits are
exceeded the reactor vessel has alsc been designed to withstand a limited
number of transients caused by operator error. Also, for abnormal operatiig
conditions where safety systems or controls provide an automatic temperature
and pressure response in the reactor vessel, the reactor vessel integrity is
maintained since the severest anticipated transients have been included in the
design conditions. Therefore, it is concluded that the vessel integrity will
be maintained during the most severe postulated transients, since all such
transients are evaluated in the design of the reactor vessel. The postulated
transient for which the vessel has been designed is shown on Figure 5,2-5 and
discussed in subsection 5.2.2.

5.3.3.7 Inservice Surveillance

Inservice inspection of the reactor pressure vessel will be in accordance with
the requirements of the ASME Boiler and Pressure Vessel Code, Section XI, as
discussed in subsection 5.2.4.

The materials survefllance program will monitor changes in the fracture
toughness propertie. of ferritic materials in the reactor vessel beltline
region resulting from their exposur. to neutron irradiation and thermal
environment. Specimens of actual reactor beltline material will be exposed in
the reactor vessel and periodically withdrawn for impact testing. Operating
procedures will be modified in accordance with test results to assure adequate
brittle fracture control.

Material surveillance programs and inservice inspection programs are in
accordance with applicable ASME Code requirements, and provide assurance that
brittle fracture control and pressure vessel integrity will be maintained
throughout the service lifetime of the reactor pressure vessel.

5.3.4 Reference

1. "Transient Pressure Rises Affecting Fracture Toughness Requirements
for BWR's" (NEDO-21778-A) December 1978.

2. "An Analytical Study on Brittle Fracture of GE-BWR Vessel Subject to
the Design Basis Accident" (NEDO-10029).




tABLE 5.3-1

Grand Gulf 1
Beltline Plate Toughness Data

(..4+-533 Grade B, Class 1 Plate - Lukens Steel Co.)

Dropweight Charpy V-Notch Toughness (Top/Bottom)
NDT Charpy
(Top/Bottom) Orientation Test Temp. Energy Lat. Expansion
Plate Heat#-5]ab# °F (Lor 1) ¥ Ft-1b Mils X Shear
#2 shell
' 22-1-3 (2594-2 0/-20 T + 60 50,59,69/52,52,51 43,54,45/48,52,48 40,40,40/50,50,50
' L + 60 80,79,87 68,69,63 60,60,60
T + 40 38,44 42 42.37,39 30,30,30
T + 60 52,52,51 48,52 .48 50,50,50
L + 10 55,55,55 48 .47 .48 50,50,50
T +212 96,106,105 78,82 .81 99,99,99
+ 60 60,64 .65 $5.5% .55 50,50,50
+ 40 67,50,50 56,38,38 40,40,40
0 28,16,17 26,17,19 20,20,20
- 50 7.11; 9 7,13, 5 10,10,10
-100 4, 3, 4 2. 8, 2 1, 1, 1
22-1-4 A1224-1* -20/-20 T + 40 33,48,16/58,61,40 41,32,19/48,37,52 30,30,30/50,50,50
+ 60 52,74 ,52/80,69,63 46,49,61/66,64,68 50,50,50/60,60,60
L + 40 78,68 ,61/55,51,61 64,40,56/40,52,51 %0,50,50/50,50,50
T +212 122,177,118 90,91,90 99,99,99
+100 92, 97,117 78,.85,76 80,80,80
+ 70 62, 61, 59 59,62.54 60,60,60
+ 50 56, 50, 61 53,44 .50 20,50,50
+ 10 37, 35, 47 32,41,35 30,30,30
- 20 38, 37, 13 29,31,31 20,20,20
- 70 10, 9, 3 9, 7,11 S

*This material is also in the reactor vessel surveillance program.



TABLE 5.3-1 - Continued

Grand Gulf 1
Beltline Plate Toughness Data
(SA-533 Grade B, Class 1 Plate - Lukens Steel Co.)

Dropweight Charpy V-Notch Toughness (Top/Bottom) ,
NDT Charpy !
(Top/Bottom) Orientation Test Temp. Energy Lat. Expansion :
Plate Heat#-S)ab# of (L or 1) °f Ft-1b Mils X Shear !
#2 shell
22-1-1 (C2593-2 -50/-30 T + 10 - 57,30,48 45,40,39 40,40,40
L + 10 92,96,93 70,71,70 70,70,70
T + 20 52,60,61 47,51,48 50,50,50
T + 30 61,61,65 50,50,53 50,50,50
L + 30 81,79,73 63,65,66 70,70,70
T +212 102,104,100 76,76,79 99,99,99
+ 70 89, 63, 84 56,71,72 70,70,70
+ 30 87, 58, 77 61,70,51 60,60,60
0 46, 36, 42 33.31. 09 30,30,30
- 50 18, 36, 42 17,29,31 20,20,20
-100 13, 4, 7 2, 9. 5 3. 1 }
22-1-2 (C2594-1 -10/-30 T + 50 56,50,62 48,43 .53 40,40,40
L + 50 69,71,68 © 57,62,60 50,50,50
T + 30 53,86,60 63,47,49 50,50,50
L + 30 75,79,68 69,71,68 70,70,70
T +212 108,94 98 79,76,76 99,99,99
+150 90,96,99 77,80,74 90,9C,90 }
+ 70 85,61,75 51,62,63 0.70,70 {
0 51.55,37 44 36,49 40,40 40 ;
- 10 37,36,39 35,33,31 30,30,30 }
i 23,31,20 19,23,28 30,30,30 4
- 50 20,23,11 16,11, 8 10,10,10 ]




TABLE 5.3-2

Grand Gulf 1

Bpltjinnj@nidi[wughnoqsiﬂata
P})(.{ ‘w..].]wll'i;-{f for 50 hr 7:’;},';‘%@_]

ChqulA}nganess

Lot # Drop-weight Charpy Lateral
or NDT Charpy Enerqgy Expansion

Type Heat #  Flux # ., 1 Temp, "F "_Ft-lbs -

_Mils X _Shear

#2 Shell E8018-G* 627260 B322A27AE - 40 - 40 23, 10, 16 15, 5,11 B Bs
- 10 23, 22 15,15 15, 15

Longitud- (Trade Name
inal Seams Atom Arc 20 48, 56 31,36 20, 30
8018 NM) 30 52, 56, 51 36,37,35 30, 35,
40 51, 55 30,37 29 I
70 83, 65 55,40 75, 65
+100 101, 95 70,67 95, 95
+150 115,108,140 75,7471 100,100,100

E8018-G* 626677 C301A27AF - 70 10,13 8,12 0, 0
(Trade Name - 40 17,20,27 15,17,20 5. 5 9
Atom Avc - 20 27,29 24.26 10, 10
B018 NM) 0 43,22 33,21 20, 15
+ 40 53,51,54 36,37,35 25, 25, 25
+ 70 66,70 54 46 75, 715
+100 83.89 61,69 90, 95
+150 90,92,102 74 61,78 100,100,100

I NMM** 5P62148 0331 - 70 22.13,11 17,10, 9 2, 2, 2
(Single Wire, (Linde 124) - 50 42,13,34 34,11, 26 15, 5, 10
+ 10 56,50,54 45 .41 ,46 25, 20, 30

Trade Name

Raco) + 40 76 .66 66,52 75, 45
+100 87 .89 70 .64 95, 90
+120 96,90,88 68.61,71 100,100,100

* Shielded Metal Arc Weld
**2Submerged Arc Weld

NOTE: A1l .>1d materials in Table 2 are also in the reactor vessel surveillance program




Table 5.3-3 - Grand Gulf 1

Beltline Plate & Weld RTNDT vValues

(Peak End-of-Life (EOL) fluence = 1.9 x 10'® n/cm? (> 1MeV) at %T wall
from vessel ID)

A Plates = Beltline

ASME
NB-2300 Reg. Guide Estimated
Wt % wt. % Start 1.99 Extrap EOL
Heat Cu P RT *F ARTIE¥ (°F) !RTHE; (°F)
€2593-2 0.04 0.012 =30 26 -4
€2594-1 0.04 0.012 =10 26 +16
sC25%4-2 0.04 0.012 0 26 +26 limiting plate
A1224-1* 0.04 0.0°7 0 17 +17
B. Welds - Beltline
ASME
: NB-2300 Reg. Guide Estimated
WL, X Wt % Start 1.99 Extrap. EOL
Heat /Lot Cu _r RTHG; (°F) ARTHB# (°F) gRT!G# (°F)
627260/B322A27AE* 0.06 0.020 =30 44 +14 limiting weld
626677/C301A27AF* 0.01 0.01% =20 33 +13
5P6214B/0331* 0.02 0.013 =50 26 -24

¥These materials are also in the reactor vessel surveillance program.
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