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SUBJECT: Grand Gulf Nuclear Station
Units 1 and 2

Docket Hos. 50-L16 and 50 L17
File 0260/0862
Trans aittal of Proposed FSAR

Changes and Responses to NRC
Questions

AECM-81/273

References : Materials Engineering Branch Questions 251.1-9, 252.1.

In response to your request for additional information, Mississ?.ppi
Power & Light Company is submitting the enclosed materials updating
information pertaining to the above referenced items.

This information represents changes to the Grand Gulf Nuclear
Station Final Safety Ana.tysis Report (FSAR).

These proposed F3AR changes will be incorporated into the next
available amendment to the FSAR. If you have any questions or require
further information, please contact this office.

Yours tr~ y,

'
L. F. Dale
Manager of Nuclear Services

JHS/JGC/JDR:ad
Attachments: 1. Question & Response 251.1 g

2. Question & Response 251.2 ]66/
3. Queation & hcsponse 251.3

'h. Question & Response 251.h
5 Question & Response .71 5

/ /6. Question & Response 251.6
T. Question & Response 251.T g e, he b5 '

39 o MW'*3
-|, ,8. Question & Eesponse 251.8

9 Question & Response 251.9
10. Quertion & Response 252.1
11. Revised FSAR Section 5.3 iM

cc: (See Next Page) g
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Mr. G. B. Rogers
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Washington, D. C. 20555

I

. _ _ _ _ _ _ _



-

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

251.1 Provide CVN impact test data for the reactor vessel nozzles, flanges
and shell regions near discontinuities. The data must include
orientation, test temperature, energy absorbed (ft-lb), specimen
lateral expansion (in mils), and RT

NDT*

RESPONSE

A. Grand Gulf 1 Reactor Vessel
Beltline Plate and Weld Information

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

2. To provide for consideration of the effects of neutron fluence on beltline
oughness and of surveillance program requirements, beltline material datar

are given in the following attachments:

a) Table 5.3-1 - Beltline plate toughness

b) Tabic 5.3-2 - Beltline weld toughness

c) Table 5.3-3 - Estimated effect of neutron fluecce on beltline RTNDT
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.

B. Grand Gulf 1 Reactor Vessel
Non-Beltline Information

1. As stated for the beltline material, the Grand Gulf 1 vessel was procured
to the requirements of the ASME Code Section III, 1971 Edition with Winter
1972 Addenda, which are consistent with the toughness testing requirements
of 10CFR50 Appendix G.

2. 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 n g r an + r es urs , a an c sure,

NDT
flange.

b) RT n greater than -20*F for nozzle forgings,
NDT

c) RT n grea er aa - 0*F for low alloy weld metal used to join base
NDT

or weld materials requiring impact testing.
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Attachment I 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. Yessel main closure studs meet the Charpy requiretent of 45 ft-lb and 25
mils at +10*F.

C. Grand Gulf 1
Other Ferritic Reactor Coolant Pressure
Boundary Materials (NSSS)

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

1. Main Steam Pipe - ASME III, 1974 and Summer 1974 Addenda, +60*F.

2. Ibin Steam Isolation Valve - ASME III, 1974 +60*F.

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

4. IIPCS Isolation Valve - ASME III, 1971 and Winter 1973 Addenda, +40*F.

5. Flued Head - ASME III, 1974 and Summer 1974, +60*F.
1

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.

M5C8



Attachment 3 to AECM-81/273
GGPage 1 of 1

FSAR

251.3 To demonstrate compliance with Paragraph III.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
have 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.
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a

. Attachment 4 to AECM-81/273
Page 1 of 1 GG

FSAR
l

251.4 Identify the weld filler metal, heat number, flux type, lot of
flux, welding process, and RT f r all welds in the-reactor

1 pressure vessel. Additionally,Tsubmit the chemicalE
I- composition for all the core beltline region welds. Each weld

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

!

i 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.

1
4

7

t

1

1 !

l
I

i

I
i
;

i
i

!

l
!

I

i

j

!

!
)

:!

1

|

1

i

I

M5C10

4

1

. = , - -r +-r-e , wre -ww.,w.,,me,.r.+3--,, , - - c.+mw--me.,,ew,w, , , , - . #wy .c .---y r-e.,e-m, . ., e m e-,_,yw.yyy.,. ..-r-,ws-r,-m--- -w---ww,we~,.-----y,,,



Attachment 5 to AECM-81/273
Page 1 of 1 GG

FSAR

251.5 Provide the CVN impact data and define the RTET ** 1"*" f #
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
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Attachment 6 to AECM-81/273 0Page 1 of 2
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

4 member thickness was used as the criteria.
"

The limiting component identified is the feedwater outboard containment
isolation check valve supplied by Atwood & Horrill. 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

I 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.

j Fracture toughness data for all other ferritic valves in the RCPB is
available for review at the Grand Gulf Nuclear Station.

i

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.

MSC1
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Attachment 6 to AECM-81/273
Page 2 of 2 cc

FSAR

TABLE 251.6-1

MATERIALS DATA 0F COMPONENTS OF FEEDWATER
OUTBOARD CONTAINMENT ISOLATION VALVE

Valve Heat Physical Heat
Component Thickness Material Treatment * Tests Number

Body 2 19/64" SA-352 1200 F i 25 F Yield - 61,500 psi F8063
Gr. LCB PWHT Tensile - 81,500 psi

Elong. - 30%
Reduction of Area -

62.7%

Cover 5" SA-350 1650 F @ 6 hrs Yield - 44,000 psi 214903
Gr. LF-2 Air Cooled Ultimate Tensile -

77,500 psi
Elong. - 32%
Reduction of Area -

60.5%

Disc 4" SA-352 1200 F 1 25 F Yield - 66,000 psi F8095
Gr. LCB PWHT Tensile - 90,000 psi

Elong. - 28%
Redcction of Area -

61.5%

*For a full description of the heat treatment, see the attached
certified material test report.

M5C2
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FORM NPV-1 MANUFACTURERS' DATA REPORT FOR NUCLEAR PUMPS OR VALVES *
(As Required by the Provisions of the ASME Code, Section lH, Div. Il g g s

f
,

N, 1. Manufactured by Atwo_od _6 Morrill. Co_. , Inc. , Salem M a s_s . _
. a

(Name and Address of Manufacturer)
2. Manufactured for B.echtel_ Power _ Corporation. .

(Name and Address of Purchaser or Owneel _

3. Location of instanation _ Grand Gulf Nuclear _ Station _,_Eort_Gibson,_Misilssippi__ __ .
(Name and Addressi

4. Fump or Valve Valve Nomin,' intet Site 24" outiei Sire _2 4 " _
(.nc h)

- (a) Model No . (b) Manufacturers' (c) Canadian
Senes No Senat Registration (d) Drawing (f) Nat'l. (g) Year

or Type No. No. No. (e) Class Bd No. Built

n 24" Check 1-13615 N/A 13 615-01-H I .N/A_ 1976
Valve Rev.3g33

Idi
_____ _ _ _ _ . . _

(5) __
_ _ _ _

~ . _ . . .

(6)
__ _ _ _ _ _ _ _ _

(7) _.
__ _ _ _

(8)
_ _ _ _ _ _

(9)
_ __ _ _

(10)
___

T
5 t Feedwater Check Valve

(Brief description of service tw wn.ch eowpenent was des,gned,
~ ' ~ ~ " ~

-

_ _ . _ _ _ _

6 Desegn Conditions 1700 450psi .F or vaive pressure Class I __ _ __ o >(Press.,eci (TemperatJtel

7. Cold Working Pressure 1930''
psi at 100 F.

8 Pressure Retainir g "seces

Mark No. Matenal Spe:. No Manufacturer Remarks

(a) Castings

. Body.. SA352 Gr.LCB Quaker Alloy ~~57N 1-13515~
_RTy_P811_

__ _ _ _ _ _ _ _

_ Disc _ . _ _SA 3 5 2_Gr. _LCB _ __ Quaker Alloy _S.il-13615 .

RT= P892

__ Stuffing Box SA352 Gr.LCB __ Quaker Alloy _ _S/hE[--II615 ~
~

Stuffing Box SA.3.5.2_Gr. LCB _ _ . _. _ Quaker Alloy _. _. _ S/N 3-13615.

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

(b) Forg.ngs

-'
1fover. i_] SA 3 50.._Gr. LT- 2. _ _ _ _ Cann .& Saul _ __ _ _ 3/N 1 - 13 615

~

-

.

.
_l.oa'd . Key __SB564. _ _

__. _ _ . - Cann.& Saul S/N_l-13615
_ _ . _ _ . - _ _ . ._ _ . _ _ . _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ . _ _ _ - - - - _ -

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

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

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

_ _ . . .. . _ _ _ . _

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

k (1) For manually operated vaives only.

* Supplemental sheets in form of lists. sketches or drawings may be used provided (1) size is 8-1.7 x 11. (2)informatron in
items 1, 2 and 5 on this data report is included on each sheet, and (3) each sheet ts numbered and number of sheets
is recorded at top of this form.

(1/76) This form (E00037) may be obtained f rom the Order Dept., ASME. 345 E. 47 St., New York. N.Y.10017
._J
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. ,' FORM NPV-1 (Back),

'

Mark No. Material Spec. No. Manufacturer Rerr ar ks
.

(c) Botting

Cover __S t u d s____4_S A 19_3_ _G r . B 7 Jos.Dyson & Sons Ht.# 52208'-~~~~
. Cover 1'uts 1 SA L94_Gr. 2H _ Jos.Dyson_& Sons _ Ht.12 6 210 _ . _

_T__.._ _ - - -

_ _ _ ___ . _ _ _ _ _ _ _ .

_ _ - . - - _ _ - _

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

__ _ _ _ _ _ _ _ _ _ _ _

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

*

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

-

(d) Other Par 1s

_._ Pipe __ _ ___ _. S A 10 6 _Gr. B.. _ Bra ria n_Dow 5/N l- 13 615 . __
*

SA106 Gr.B ,_Braman Dow. _ _ S/N 3 -13 615*
S/N 1-13615 ___ Pipe._Ca p_ _._. SA105_ j .Bramanlow_ _
S/N 3-13615 ____ _ _ . _ _SA105 __ Bra m an_Dow.. _

~~-

Note: These items comply with the Qod.e for material construction an'd_ ]*

workrr a_nsh p_, but are not inclbded as far as desig n is concerned.

9 Hydrostatic test ___2.90 0_ _ psi.
Disc Hydro 2250

CERTIFICATE OF COMPLIANCE

We certify that the statements made in this report are correct and that this pump, or valve. conforms to the rules of
construction of the ASME Code for Nuclear Power Plant Components. Section 111. Div. l.. Ed, tion __1974

_

(-,Addenda Summer 197_4___ , Code Case No. __N/A N/A _ _2
(Date) < - -

_._ _ by _ z d
'11 y C;Yf4fo . _ _ _ . _ -Signed Atwood & _Morrill .Co..,_Inc. <f;,

Qua ,ontl Managerw a,utact ur.ri

Our ACME Certif tato of Authoritation No. __ N812_.__ to use the N __. symbol esp..es . S /7/77_ .
(N)(NFV) (Date)

CERTIFICATION OF DESIGN

Design inforrr.ation on file at __Bechtel_ Corpora tion ___ _ _ _
_ . __

Stress analysis report (Class 1 only) on file at Atwood 6 Morrill Co. , Inc. , Salem, Ma ss.

Design specifications certif ed by (1) __Jitendra K,_ Parikh
PE StateMis Sis sippi__ Reg No. __6 5_3 9
Stress analysis certified by (1) __ John _J . _Cowley_ ___

_ __ _ _ . . _ _

PE State __ Ma s s . Reg. No. __2 316.0

(1) Signature not required List name only.
-

CERTIFICATE OF SbP INSPECTION

l.~the untlers gned. holding a vahd commission issued by the N.tional Board of Boiler and Pse.,,ure Vesset In>pectors
~ $d the State or Province of _. . M as s achu s etts_____ . ano empioved by H . S . B . I . 6 I . Co .ar

of __ Ha rtford, Co.nn . __ _ __ have inspected the pump. or valve. eescribed in this Data Report on
1_h O3

.

19 _k_, and state that to 'he best of my knowledge and belief, the Manufacturer has con-7

structed this pump or valve, in accordance with the ASME Code. Section Ill. ''

fly s gn+g this testef.. . ele. Ocither the inspector n?r his employer makes any warranty, cupres',ed or impbed. (unt ern.ng
the equipment descialmd in this Data Report. Furthermore, neither the inspector nor his employer sh.sfl be in.f 'e in any (
rnanner for any p, sr. n'il injury or property damage or a loss of any kind arising from or connected v..th ti s in.,p. ct.un.

Datedef <tueF_Mco g Comm,ss; ens _ ohio Commission
_

9 SC _ __19 7 (o _. Mass.1264
-

G.e_ _ra_rd__F . _h_tS_Flfh o
(Nat i Bd . State. P'ow and Na |

_ .

-_ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _
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HE AT NO C Mn Si P S Cr Ni Mo

's' Pit % AM A % SER.# SER.# 5"'''' D
..

,

/ / / / / | / [
P8063. . . 18_ . D.9_.36__, _015._._01 8

.
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CHEMICAL & PHYSICAL
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'DATE
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OprTO.pt_htwood & Morrill PURCHASE ORI)ER AM 1734 CO:: TRACT NO._ q

SHOP ORER D91 %05 Q ESIC:!ATIO:; QGO Pl[TER|NO. 16435-30228-606

SA352 GR.LCB ESCRIPTIO:s body SIzg c7[
{ TRIAL SPEC. & GRAIE AS"E
HPJ.T UO. 7 D b h CASTIEG SERIAL NO. E9%'b \ R.T. SERIAL NO. f 9 \ \

-A a s
NUCLEAR CLASS 1 PCS. COERED 0:1 THIS REPORT 1 SOURCE INSPECTIO:s & Bechtel

'
-

.

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

.

CERTITIED ?'./.22.IAI, TEST EPCRT

The recorde encloced in thic folder cceprice the certified
material test report for the subject caterial.

APPROVED
DATE Q f/7!7 f

_

.
%,. BY 0 - } h 'Y.AFFI v.. . . m. I C,,. . -

. . . ...

'c , . .Og n ~

S t.*o ? ?. ,6
.

.

k Ve certify that the contents of this report are correct -

and accurate and that all tect m cults and operatienc
perforced by Quaker Alley Casting Cc:pany or cur cub-
contractors are in ec plic_nce with the catorial cpecifi- .

'

cation and arpropriate naterial requirczente of the..

ASEE Code 1974 Editic.~ through Sw Jr.er 1974 *

. .

Addenda, Section III, ac ctlpulated in the procurc cnt
docu:ents. All recuirc.nents of the material c
specification and all special requirements of

,

Art, NB2000 Sect.III 1974 and 1974 Sujmcr addenda '

have been met.
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.
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( 11/11/75 JUN 141976.
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,., CUAKER ALLOY CASTING CO..'*

1. . . . . . . . . . . . . . . . . .-

j.

CTAINLCSS. SPECI AL ALLOY
AND CARDON STECL CASTINGS

-

|

/J.
~

< _ ,
MYERSTOWN. PENNA. ;

,. - (
. ivoc7 ,

h 9-10-75 -i

-
.

,

A!GiIEC!T TO AIRCO CORPORATIC:I
- .t

I -

..

CERTIFICATI0:i FOR LOT 0293S29 0F FILLER l'AIT. RIAL*

,

STRESS RELIEVED AT 1350 F FOR 8 HOURS /
-

,
...

Yield 58,500 .:1
,

Tencile 70,500
.

Elongation 26.0
,

,

Reduction of Area 7h.0
1

\.T

ii k.
"V" NOTCH CHARPY IEACT ICiDS 20 F"

I
;

]Foot poundo 120 112 120 110 120
'

*
1 .i

'"

Mila Lateral Expansion 99 77 101 82 100 r
.

-

% Inctile Fractum 99 80 99 81 91
IL

'

.

l
C

Ve certify the contento'of thic docu=ent and the ',
attached Airco Laboratory Tect Report ic in''

k compliance with Section III of the AS'G Boiler and
g,

~! Precoure Veccel Code 197h Edition.
.

.

Ab.

Q. ll
~

TEST ColiDUCE BY QUAL'ER ALLOY CASTI!iG CO:2 ALT au .

M q.c.6 I .

-

hYff.h&e n i v u7,.4 g g
-

'

a
- .

..g .

/

,. % c - j'
1 .

, .. . -.



, ,'

.6 . . Mnco LABOR ATORY TCS REPORT g7-g g,y
i

. .

. --t . ..

f .Q
^''' ' August 14, 1975Quaker Alloy Casting Co. .

' a'

7
,. gf/pt ''"ca *"y"6bO81 )Mycrstown, Pa. , "

*

.

.

| h(~ ,, . o s . . t. . .. c . .. .

JFA 5.1 ASME Section 111-71 NB2400 1674 Order #34708 $
. ..

. .
,

4 -- .

SIZE TYPE HCAT
'

LOT t'0. p )j
POUNDS t,

] /
-

-

-

3/16./ E7018 494S4561 - 029B829> /
20,000" -

-

'
. .

I-

-

,, !
'
.

'

Actual cHEmcAL ANALYSIS OF Weld Deposit

i e ua e s si ni c, n. / y | Cu '
, ,

.

,

, .

/ i
- - -

./

.066 ,, 1.21 . 014 .021 .45 .057 .044 .069 005 .048 !!/.c
.

. ,

. . .

_ ..

- ,
.

t.t); y -
.

. .n- kI*
'

Actual PHY11 CAL PROPERTIES OF Weld Deposit \,
*

.& b ,

g7 i
,, 6 T um:.t,sg ncacTu vitto s,T, t:acin ctegATic:4 ategetio 4 i>4
.

j ,

I 82,450 ' 72,700 ' 28.0 ' 72.3 As Welded. -

768p,,,.,*Str,essReliev)7

74,800 61,100 32.0
_ _

-er-,eA,

'

JUN 141976* Stress Relieved at 1150 F for 8 hours.
ADDITICitAL TEST RESULTS 'p/ -

*

k J-eQ
'

'X-ray results satis factory to paragraph 8.1.1 of hs SPA'I 91169 - /'

5
I:-

Fillet Weld Usability Test satisfactory to paragraph 8.1.4 of AWS SFA
5.1-69

,

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

Welisted specification and is in conformance with all requirements.
, a

furthe_r certify that the above material was manufactured in compliance
with Section III, ASME Boiler and Pressure vessel Code." -

,
_

b|A.
i

R& t.1

fiaryland I c.itify ih. chen ical anofysis and physical e O.C. 3.

8ATc or snochonical te.st s.sults reported hbove m**' 'I's
* ***

. specifications on the desceik,ed mot.riol and are*\-

os con'oined in the eccerJs o ghe Cem.U Or

\ correct'* '' "* .- .

/

: 8b. -(fTT
C bC THit 14thosy pony. -4 1.\ Cit 1 J C L AN tt ' hl 1,

c i n.

\ pu.a j: 'e
+ e75 i

.

A_1.i ;is t
.-

.

b i' d * .'. ,E. .r'cLO . YMO' A
. e

-

D- C. tRnattei-. . . . . _ . . . . . . . . . _ . . _ . _ _ _ _ , _ _ _ _ _ _ . . _ . _ _

_ _ . _ , . 4 n o C I"
.. . . _ _ .

-
. . _ . _ . -



_. - - - .

..

* QUAKER ALLOY CASTING CO..
.

* *
A m;evisises or mansco coop.

* CTAINLCts, GPCCI At. ALLOY
AND CARLON G1CEL CASTINGS

V-h||MYERSTOWN. PENNA. *( ivosv.

,

1-19-76
~

.

. -- .
-

.

, AE!!D:2:iT TO E03 ART COPJOR/.TICIT .

:

CERTIFICATI0:: FOR LOT 28603 SERIAL 901h3-020 0F FILLER I'.ATERIll

STRESS ICLIEVED AT 1350 F FOR 16 HOURS
.

Yield $7,000

Tencile 72,500

Elongation 29 5
- - - - - - - - -- - Reduction of Area 76.h

~

"V" I?OTCH CH1J2Y I:2ACT IQ?US 20 F
.

.- -

_

- -" Foot pound 13 96 120 120 .-
. .

.. .
,

Lat. Expansion 15 79 .
102 100 .

.. - > --

. ?

- % Shear 20 80 99 99 ,

<
R E y i E VJ E D

. tests CO:rruCIE3 3Y qunzR ALLOY CAsTn:o CO:GMiY I

JUN 141F.

* I - +"Wh<
'' b ;y

[A:ci Corp.
.

-

We certify the centents of the document and the attached
hobart test report for lot 28603 serial 901h3-020 is in
compliance with Section III of the ASIZ Boiler and Frecsure

Veccel Code 1974 Edition.
\

s t.% b. |}
''

.

I g.c. S
A .

.

\



FILLI:a }C"AL CERTIFICATE * E.V. :yv t' ey//

HOMRT DROTIIERS CO!TMiY No. Copics Req: 3 1

#v. ., e .: ,!-
"

'N Raft 35220* *

,

.Q)A}
.

f Type: In-718

T:,( Quaker Casting Company
* ~ ~ ~ ~~ Din =cter: - 7 /3 ~> "

722 South Cherry Street .

Mycrstown, Pennsylvania Serial No. : 90143 020

Quantity: -

'

Tbc above filler cetal cc.. plies with the following specification and-

requirc=ents 'as noted:
_

AWS A5.1-60 i ASTM s Class E-7018

MIL -

Others ASME SFA S.1 Tyne 7019 Secticn III Snecifications.

Chc=ical Analysis of: Mechanical Properties : -

( ) Filler Metal ( ) Typical (X ) Actual
'

{ ) Typical Weld Metal
*

t X ) Actual Wcld Metal (X .)AsWelded( )StressedRelieved
G n

.

C'~ ben .038 Fhosphorous .017 Tensile Strength, FSI 75.000 -

Pkanece .60 Sulfar .012 Yield Point, FSI 66.000 -

Silicon .30 Molybedenum .014 Elongation in 2" 3 0 . 554

.

Chrocium .nnA Columbius Rcduction of Area 7 2 . A*/

Nickcl .009 Alu=inum Charpy V-Notch I= pact
*0 -20 v. iia. 179. ss. 69. 119

Cupper .054 Magnecium

X-ray Conform ,Vanndiu, .01R

Fillet Con ferm

Mils T .,terial Fxnitnsion Percent Shear Fracture . '"'p-..e- . ,

' ' ' '1. 0.084 1. 697.
Remarks : 2. 0.095 2. 917.

~

3. 0.073 3. 597..~ JUN 1419764. 0.058 4. 567.
5. 0.0R6 5, 72*4 s , ,o

M Y -

~ ' "
~

HARRIETT E. W!LSON. Notary Pub:!c
STATE OF OIII0 Tbc undcrcigned certifies th'at tihe:'rEcyc is cor-in ,g ,,, u.ami csntv. cs.

f [at/of his knoidedge and belief,
~

CW OF MING he'bcMy Comm st on Esp res Auc 7. :080 rect to
/[C er/scribed and sworn to before me Dy( /,

s 14th day of October 1975 's.E.Osgood-Quy11ty Controi Dept.

b'W/ & nd HOMRT EROTIE CO!PMiY 9^t
J-202147NOTARY PUDIJC

1

n. __ .
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QU/IER ALLOY CASTII;G CO. , MEHOTO*.UI, PA.
. . . .

CUSTO:ER Atwood & Morrill PURCHASE ORDER A'.117 3 4 CO:iTRACT NO. h
. .

pn0P ORDER D919-05 Q ESiCNATION Q60 PATIER:1 NO. 16435-30228-605

1[ RIAL SPEC. & GRADE . ASME SA352 GR.LCDDESCRIPTION body gIgg pff.'
HEAT NO. NN3 CASTD;G SERIAL NO. P0M. \ ' R.T. SERIAL No. 98Q

--

. A c. n.

NUCLEAR CLASS 1 PCS. COVERED ON THIS REPORT 1 SOURCE INSFECTION-6 Bechtel -

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

EAT TEAS C!T ECORD b.
N Marden temer P;5"r

PROCESS *
''

Rev.1 Rev.O

PROCEDUE QAP-I#T ( P- 1Q) - 1 2AP-HT(P-lO)-1 Rev.1 QAP W(P-10)1/2 '

DATE
-

12-31-75 1-12-76 1-13-76 5-25-76
Gas .Flynn &Flynn & D m . inn ~n <me Machinn Gas Machinn

FUFl? ACE

FD1214 FD1225 GM1678 GM1817
CHt20E NO. o o e

165 F 165 F 150 F _ ,CH! IGE ET. 105 F
-

2 Hrs. ~,
.

'

20 Min. 30 Min.3 Hrs. 15 Min. 15 Min. .

,ng ToEqu!L. E'T.

1690 -1700"F 1200 F 1200 F _ _ , _

OLDI';G E2. (RANGE)
,

o Hrs.
6 Hrs. 6 hrs. 15 Min.6 Hrs. 10 Min. 30 Min.~

733 Aq gg,

Air. * Air Air --
i

COOLING DATA,

''% * FURNACE CCOL - 1440 -1450 F'- 1 Hr. 10 Min.. -

N ~FURA'!CE COOL - 1420 -1430 F - 45 Min.
E':APJS

C
WATER QUE!!CH ,

,

.

ACTUAL E'AT TEAT CH!STS ARE ETAI':ED Il? FILE FOR THE 130VE.
'

.
-

r
.

,

. . .

.

No=111:e or honocenice - - --
'

*N .=
*

Quench or hardenQ =
'

TemperT .=
,

Solution AnnealSA =

P'n'HT =-PostWeldHeatTreat(Stresarelieve)

PREPAED BY S. Bot ^"

Quaker Alley Castins Ccapany
-

-

Q.C. Clerk*

TITLE
.

'

(- pta 11 E V I E W E D 6-9-75 _ -_ .

'

DATE,

9.c.6 j ,

A

JUN 141976
'

Fom 212
10/23/75 g /< -

,.c.,

h Bechtel Cor:2 __

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



Q U AtsL* K MLLU i L.M O I a l N %;# uv.

tQ (1C.L E Sh % raut
i vr __-

Oi
Obf#*l7le k\'' ' CASTING REPA!R V!ELDING REPORT ( DATE CO*lTR ACT NO

{euSTOMEH
cud T QvE R P.O Ni 4** A SMOP OHDER r.uveEH

AE to_ cod +-N ow\N AM 52f/ D3\1-Q6
E,4N N0 4 TAT E R. AL $FEC. GF%E HE AT r,LP.9BE R

u ss-a w s. a u nse sasst t-.c n em3
'

~

caste.G LE Ft:AL r.O. A T . StR A. f. .> w t LL '..e h'GO63.

CAP. / \/ PE & ADD , R E V.

Egqt ,3- g DE\\ Q(9 - \Q Q.
'?

O
C

F aLLE N 1.*;. I A file e4 METAL LOT r.W'.SER

E7oG c r o a r ti/t F<
fAPPROVED TO ViELD

O _* b M 3
'

1. _ \ b
QUAAku AJQ s U.51 NG CO. TW E DATE

2. 4.
DATE c AT E

wet r'ERS

. bCdy g- f,Z -7[c. 3,1.
CATE DAT E

2. 4.
DATE CA!;

F :5 CONT.NUITiEE CESETGED FEF.EJ4 HA.E BEEN RE.'EALED BY TriE FCLLC'/. N3 P.'ETMCOS.D

R.AD:0 3 2.A PW UA3'.ET.C P ART.0LE L'OU D PENETRANT ULTRA!:N'c C A'ENSON AL V;[Uq
_

:.4c mAem m:,;n tc.. g _:.X-3Ol/A5-1 Rev. 0 & M9^R M--? E A ^"R; r e'E u. . 2 -
cAn l'T D-;01 et. O a A:1 nE* O IT 4D. ..

j j --

7h' CATEhpf,M,/Mr F-301 0 1 0 t ! . resi aq u.T Tsun..; .T i. .a- a w.v. ecy c.. n ; j e . T3 / i +ti:
-

0]uT v:SuAL pg 7 p, g..g.ni T FT
,

6 T LAvis ExAv.?.AT ;*. it ic% EO. ATE E Am. AT.CN

DATE: ".i AT E :

NONO2STRUCTr.E EXA*.*. NATION CF CO'.L'LETED V''. yPASS .

hJ3: PIT L
QAt .-i-;0l

~
(Jg, ff (.)g,,nj f.Jf: 7f. *Satisfact0: .-y ,a

,, y.e. g,_ 7; . . . . . ,[A0-1 nevi :icn 0 cc Add.1 Rev. O 44 , p @, pm
QA? 'C@301 Rev. O a Add.1 Rev. O 6- M 76

~

ox7c2. MAONETIO P/IITICLE EM*/ NATION
TJF-lE/F-3Ol Rev. 0 & Add.1 Rev. O c

M DATE3. !;QU:D FENETRANT EXA*/ NAT:CN ,
.

See RT Report og
_4. nac:co;Amt Exe.AT ON

5 ULTRASON O EXA'.' '.t. TION DATE

(
r Evuus.n

pctM E U 3
_. -

JUN 2 81976

..) . --- ---
s _r).4

.

SFROVED BY* OCCbIdi CCIP'

B.''. |
' '

3
,

DATE1. '
< . . .<,c , E si,~ m

| o1 L
. l 3 p c,

~

2 _l. <'-91A s,. C ATi - 4.__. DATEa

u, c =. ..,4. A
____ _ _ _ _ _ _ _
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QU AKER ALLOY CASTING CO. !* *

A omsion. or o.ansco cona.
ALLOY

STAINLCSS. SPCCI ALSTEEL CASTINGSAND CArtDON .5 Al f f|/
MYERSTOWN. PENNA.

17067

-

'
,

5-30-75 -
,

) ,

}..
I

AMENEMENT TO CHEMTRON CORPORATIO 7
2

!
-

CERTIFICATIO 7 FOR LOT C503M1AF OF FILLER MATERIAL
'}

STRESS RELIEVED AT 1350 F FOR 8 HOURS
,

| 63,000
Yield

,
73,500Tencile

29.0 -

Elongation
-

75.4.

Reduction of Area -- - .'

/ -
,

f
.

"V" UOTCH CHARPY IMPACT MINUS 20 F
_

*|< -

Foot-pound Lat. Expansion % Shear.;
*

9999120 .
'

.

| 99104 C
120

-

99101 ,

120
99110120

^" CASTING COMPlciY

TESTS COLUCTED BY QUAKER )AT
\., - 7 , n.

,

W M - . . ~- =

f. | r
A and the /

k We certify the contents of the document,
attached Chemetron test report for lot C503M1AFk~
is in compliance with Section III of the ASME Doiler

.

'

and Pressure Vessel Code 1974 Edition, g 7
,,

& [.-)9-f{cc. JUN 2 81976' . ' ' -

gi ..
..

\ ' Q('w,;
- __ _ _ _ el .t . a e,,_



/.
-

..
' '

Cl!EIAETR0il CORPORATI0li .--

' '

'' '' wcLeino enoeucts oivision f
- .

'

C,ertificate of Anolysis .

.. .

~

Service Tool Supply I O^ 14250Cust mer Order No. ,

6
j 955 Rear Harrisburg Ave. g

h g~7
,_

66225Lancaster, PA 17604 Order No. ,,

Shipped -

j

This material conforms to specir. cation AWS A 5.1-69 SFAS.1-72 SEC. IfI DollcrCoG:
Test No. 661
X-Ray Satisfactory E 7018Type
Control No. EEE030

. 'o

.

Trade Name: Atom Arc 7018 Moisture G 1800 F. 0.2%i

Concentricity 3% .

Diameter Size: 3/16" Type Steel A-285
1' 7,650 lb.

\ tot Number: C503M1AF Test No. Full Split Volts Amps
*

Haol Number: 401S0321
Tensiles &'

Impacts 2 5 24' 200I
~.

Corbon .05 -

Test AS StressMonconese 1,19 _

'' Results: Welded Relieved
~

Chromium .02
. Nidei .03 15 hrs. O 1150 F._,

'r siricon .45
Yield 66,000 59,000k Columbium

' Tensile 76,000 70,500
Tantorum Elongation 32% 33;s . <

'.*
.

Molybdenum .04 Red. of Area 76.5% 78.3%
~

- Tungsten
' o

Copper .03 Charpy V-Notch Impacts Tested 0 -20 F.-

Titanium
' ~ Phosphorus .009 Impacts 111-132-140- 107 -155 - 215-2 39 =-

196-211 240,.
sulphur .013

Yanodium .02 Lat.Exp. 82-83-92-93-94 84-96-74-80-85'
% Shear 40-50-50-100-100 40-75 -100-1?-

, , , , - 1Cl.
*

Ferriie

R k V i E Yi 5 '3
Fillet : OK Horizontal 1'

I
'

I JUN 2 81976
'

I State of Benna. I.

# y [] 6, ,#.
The undersigned cert; ries that this report isSSl County of - York j
correct and that no s'gnificant change hos

BMtel Corp been mode in any of the elements described
Subscribed and sworn to before me in the qualification opprovol,
this Oth day of Decernbe r 19 75

..

CHEMETRON CORPORATION
| \J W E LoING DhoDUCt h osvlSloN'

, SEAL , NM_O - Q'-) . *\ \ M
-

j u.... , em.,

_ . ju b UAy commiss on expires: -}.)f.7f n y8_,1_,8 _

R. W. Boyer,-
- - - . - . - -, -



QUARER ALLOY CASTII;G CO. , IEERSTO'..'N, PA.
, ,

CUSTO:D;R Atwood & l'orrill Co. PURC11ASE ORDER AFe-52hh COUTRACT NO. -

.

SHOP ORER DS18-05 q DESIG:iATION 060 PATTERIT UO. 16435-30228-606

MATERIAL SPEC. & GRAL3 AS!'S SA352 Gr. IfB DESCRIPTION Body
_

gygg

EAT NO. F8063 CASTING SERIAL NO. F8063-1 R.T. SERIAL NO. PS11

..

SOURCE INSPECTION __ Ai!'/Bechtel1
UUCIIAR CLASS 1 PCS. COVERED ON THIS EPORT

.

'

- -

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

.

HEAT TPRAMUT P2 CORT)

h0]/NPROCESS *

SP/W8/G)-/ b $ 0PROCED0?3 /

DATE 6. 23- 7(,','

n ]1 M rJ A
' '

FURNACE

CHARGE NO. M/MMfd

CHARGE TEI?. /d 8 #[ ~

s *

f.DT ?/_?. r." A. U nT.T_T T_ . T'?_D . _4 A ,m...,,,.
. s .

~

HOLDIEG C@. (RAUGE)
~ /7 N '/

TII:E AT ET. f I s 5'/>s' E

hsCOOLING DATA _

.
.. .

EFJ.RKS ,

'

,

ACTUAL EAT TREAT CHARTS ARE ETAINED Ili FILE FOR THE ADOVE. -

:
i

.

; R E V I E VI E D j'
Normalize or hotccenise! *N =

Quench or harden| Q =
JUN 2 81976

l T Te per= ,

' Eolution AnnealSA =

PWHT; = PoctWeldHeatTreat(Streccrelieve) Qu
;

PREPARED BY /dIc
Quaker Alloy Casting Coopcny

TITLE d 44#
fd,' f,& ?l /-

.-

L DATE 6-)b 76
/

..-

Forn 212
10/23/75

(

L
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, - . . . . - . . . . _ . - . . . . . . -- - . pyg,g,g ..

rA
---

f$ 7//.3|7f, y\CASTING P. EPA!R WELD |NG REPORT
*

. .

( DATC CONT AACT No
f CULTOULH CUSTQt.iLR P,0 N.sVL EH $#eOP CROCR P.UYGER

lt.) 0 0
" ' "'TERie t.O. MATE RiAi LFEC. C.4A;E HEATrvvutR

unt=sms--Oc, &m_rA ea 408 nas
CA51ING Lch AL P.O. A T. SE R.A f.O WELDJ.G FHCOLOUI6E -

OAp. AEV. & ADO PEV.
**

f lLLE R UL T AL 'f sLLE R METAL LOT PeUV3ER
*

6 76/J' Clo3 min _

(
FAPPROVE TO ~ '! ELD ~

N
_ N=u.A*.<-

1.- 3.,

*' Q Auor c ..s o c O. ' c, At t f) ATE

2. 4

WELDERS D^'' DATE

1. .5 Sp 7 - 17 -Ws 3.
LAll CATE

2. 4.
DATE DATE

IDISCONTit;UIT.E3 CEC;r: 2ED HERE.N HA'.E BEEN F.EVEALED LY TME FCLLOV ' .3 f."ETHCOS.

FAcic;4AP n vac* IT.C P ART;;LE LIOg.D FU.ETRANT ULTRA $0NC C'VENS:CNAL VISUA.

Ew.v.c.".cjbIAFrica:
- 0 Foa v.it;/.3 *.ATc*.Cr ! A Apra;d) E ,

CAP /IQf/ */ mis C a A00 / R E V. ) / W f. *(
*

'[ f / tf" . CATE /,2 7[*
/ t

issG -
M. ...: ; . r-;;. = t f e.T s

'

9r:41 Ti cr. i.:ives it es Acsi v.a.o rr AT Ts.t ATw NT / #

. IT/..[. r"" 1.. r--~1. C/. .g g ,. g. g
.

, a..

LAVER tw.: .AT.cN c.: c uc c , is E Ai,J.t'.4T.O.1 ~

DATE: DATE:

t;ONCESTRUCllVE EXAVINATION CF CC'.*FLETED V! ELD REPAIRS.

.

1. VISUAL EXA'.tNATCN _k\ ._ b *DATE -

wtna s em v ac. \ 's it . z-c
,

2. P.tACNETIC P/JiTiOLE E7.AY24U:ON _%_ "M~Q M ^4G C 't' N I - DATE - b Ye ~

W * 3b\ \ sh5 -\ WD T 00\ t-
3. LIQU!D FINETRAfJT EXN t: NATION h.lb DATE

'

kkp4. RAD:OGVPH'O E.x.tv:NATCN *n DATE

5 ULTRASON.0 EXN.'.f:ATCN h]M DATE
(

_ [hg
.

I REMAR40,

7/2M7L
, -

W A d ";.--,

4

(
[ APFAO* ED BY.

'

g.@ ~ .- 3 DATE
' ~ (yd

QC[%]/""}f"F/.fr.u/73/~$;
24.> .'w'I 24 l% 4 DATE

t
#0Rv t.c i rty a.
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qu~~.. n ..a w..s a a.a av., in w.sau..R, PA,
'

CUSTO 'ER__ Atwood and Morri.1 TURCHASE ORD3R AM-5307 CO:: TRACT NO._ kn
SHOP ORDER D918-05 Q ESIGNATIO:7 040 PATTERt! UO.- 16435-35228-606.

{ MATERIAL SPEC.' & GRADE ___ ASME SA352 GR.LCD DESCRIPTIO:7 bodr 3133_ J / ",

HEAT UO. Y 3 Bb3 CASTIRG SERIAL NO._ F3M N \ R.T. SDRIAL NO. P3|1

i * * PCS. 00VEP2D 0:7 THIS REPORT
* * Atwood &.

1NUCLEAR CLASS SOURCE INSPECTIO:7 Bechtel -

'~

- . . * - . - - - - . .- -___.--......---......------..:..... - ... ...-. . . ......... .. . .-.. .. ._.
~

_1IEAT hE/5T.'!T R" CORD. ,

'

PROCESS * PM GT

PROCELUE pnpM LP (DY/i tm

DAE 7 .M .%

d o
FUE ACE ch WVuW u ~

CHARGE UO. G m \' M

Clu.R3E m?. 'h 40 * G ..

- . TIE TO EQUIL. ElT. \ M P L .,- * *

HOLDING D T. (PJ.NGE) n ny F ~

' ' '

TII"2 AT EFP. s lOmm.
COOLING DATA (b4 .

.,a ,. .
.

EFJ23S
;>

E

-
. ..

ACTUAL ElsT TTCAT CH12TS AP2 EETAIU''D IN FILE FOR EE /J20VE.
.

>, .
,

- -. . - .

*N* Normalice or homogenico=

Q Quench or hardon=
,

T = Te=por .
SA Solution A mcal=.

Post Weld Ecat Treat (Strecc relieve)PWT =

g

\BMi
.

PPIPARED BY t

M y|,7[, Quaker Alloy Cactins Cocpany.

T d C$du
'

gg m tE

|c 7my nATE nu
| jf. Le# s

Pom 212
10/23/75

- . . .

- ,, __~--w - . - . - - - 4.--.c.- - , - - g - e m ,.
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STELLITE DIVISIONr
' 'U~ CADOT C O R P O R ATIO N usos t wetniat n.vv.Non*aLK. CAL. eccsoW1,.,,ry;:S:6,

_ .

*

$"*^,'| nuero~i r o .ori.44ss
_

SUBURBAN WELDERS SU:? PLY CO. , INC. Date: July 21; 1976,

72 Nickerson Road Certification No. : 721-A,

Ashland, Mass. 01721 Cus tomer Order No. : p.t . 22405,

S. O. No.: 2-08124

Item Material lieat No . Weich
'

1. 1/4 HAYNES STELLITE 21 Ctd. 102M 610#

Chemical Analysis - Weight Percent

'

Heat No. Cr W Fe | C Si Co Ni Mn YB Mo P S'

:

102M** 26.37 .06 .28 .25 .58 Bal 2.57 .59 * 007 5.32 '.01 ' 02. . .
,

.

Mesh Size ' Percent Retained on U.S. Std. Screen

.

.

.

C
* Less Than ** HARDNESS Rc 25.8 -

C

This material meets the marking requirements of ASME Boiler
and Pressure Vessel Code, Section 111, paragraph NA-3766.6,
paragraph b (Welding and Brazing Materials Identification).

CHEMICAL & f+i'd. CAL'
7CCi Ctis tomer
lCC: Lab f, STELLITE DIVISION REPORT CHECKED

r7 g , D2CC: File CABOT CORPORATION
p f LO,

BY *

D ATR- "Y * bE

o
-

ATWOOD & MORRILL CD. lilC.

-

'gt / 2b .l* A i. a c %
( , E. REDIWJ ''

-

MANAGER QUALITY CONTROL

PAODUCit5 QF THE at A510N . cottO51CN . AND HIGH TEuf t# AfuRE tt515f ANT alLOv5 Ol5flNOUl5MED BY IM[ TRAC [ MARK $

"NAYNf$" "M AYNf 3 Sffillf f ** ''N A $ C #C ul" "fi t $f fitOY" "N A r $f fitiff" ''$ f fit if f " "Mutrtufr*

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



- - STOQDY L. O M P A N V cf),e f. |j; y /v
'

WHITTIE R. C ALIFORNI A6, \.

PRODUCT CERTIFICATION -
/\

.

(Atwoo_d5MorrillCompany,
'

.. Inc. Datn June 10, 1975y

Certification No. 1469-75285 Canal Street .
.

Salem, MA 01970
.

: -

ustomer
. O. No. AM 25777 Item No. I

1:ody Product Name 3/16" Stoodv E309 Mo-16 Stainless Electrodes

ASME SFA 5.4Specificction

S.O. 15844 h't . 2110 lbs

-

at No. 7267

CHEMICAL ANALYSIS - PERCENT DY WEIGHT
Actual Chemical Analysis of Undiluted All Weidmetal De;:csit

'C ?.' n Si Cr Ni Mo Cb +Ta P S

.08 1.79 0.31 23.42 12.40 2.17 0.01 0.013 0.013

Co V Ti Cu

.

0.03 _ 0.02 0.01 0.03
.

nrrae per schaef t::r D.anam 10% Ferrite Nunber 11

Mechanical Properties: Ultimate Tensile Strength 89900 psi
:emarks:

Elongation 33%

h'e hereby certifv that the above mterial was manufactured in cc aliance with Para. NV.112,
182T307 NB2 W 7 W2152- 5ETNB2T00, Sect- ~- 11I,1974 fincluJing add 5n ia~1hfoIijh 1.iiif3iT/4 ---

~
~ -

inclusive) Nacicar Pouer Plant Ccmponents, of the ASE Boiler and Pressure Vess21 Code.
'

Each container and y ckage is identified in accordance with Nil 2152 re_ quire = nts showing AS E
Section IIC-Specification and Classification, Heat and Lot Kuser, Stoody Company n=2 and
trade desip btion, site and not weight. Each electrode is identified by Specificatien

classification.
b k.i h? .t*

F , % s~
METALLURGY APPROVED " P' STOODY COMPANY

L ATn/0 vv. c.: o -/-nnnnnu . om rn

#!A5| /pfgy~r 4j . -

a e uumv . . . .

,/,s y W / h ,u. Lc M -
~

gI
FD'.R4@g ,

Frank Ordway, Supervisor*

Quality Assurance
/g?M 4,

'

f - , ~7 . ' W '

.,



y ,y- ) ); M t . P n 3 -
y-

.i
..

.m.

cN' Midckle ex fleiding Supply APPROVED - 1/12/7g,,t y\

2 Ri, dge Ave. oArER 4 458-886,

' Cambriadge, MASS. 02140 3e ''d "d ''''' :"*'" "3-

C / -

c, 7"- C C6344#Cg ff cusicusa cacta no, ~

d ,10. 6
..

,

ECir:CATICu: ASMF. SFA 5.1, Groupf!F-4 ASME SEction III, 1974 Edition including
denda thru Summer 1975. ~ '

|
.

wEicur (tes) S ZE TYPE lie A T NO. LOT NO.
:

550 1/8 E7018 411T2271 026B2
CHEMIC ,f. & PH n..C;1! .

REPC ?T Cr':ECKED

'MU ~ i-

.

- i/~$ V; Cat isstysi: is c o a:i n i ,eie petar a o > Traica ..ie p isi cJ n > viii Cneci, anaiv:ic c te.> is M U i W : ai,si: c
C len P $ Si Ni Cr Po Ch Y Cu )

.068 .66 .015 .014 .4S .049 .041 .11 .004 /_,.01---

- ,

.-

vet w.i:xt ProPEaTit: (i) Actu i vers veia: t;J (2) Typica sete veia c3
-

TElitiLE P.S.I. YlELO P.S.I. !: Et. ' R.A. CTHER.

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. ,

,

. <

ADD TICHAt TESTS *

f
*

X-ray results satisfactory to paragraph 8.1.1 of AWS SFA 5.1-69,

t

Fillet Weld Usability Test satisfactory to paragraph 8.1.4 of AUS SFA 5. 4
"

The above material meets the paragraphs of NB2130, NB 2150. NB2400, NB42?
of the ASMF. Section III, 1974 including addenda thrc.ur;h Summer 1975.
Weld deposits fall within Weld Metal Analyuis No. A-1 in accordance with
Secition IX, 1974 pa ragraph Q.W. 430, 431, 432, 440, and 441.

i ene sasep(.05';D),4.. e rio si., 1?rh I ( " t ' ' r "' c '" " ' c a ' 3"''r5'5 '"d c6rsicat er rus3>icai test resuitr
,. s- .. - rarorted atc.a neet i t' c sracarications en trie eescrit.ro ra:erial ar.:.

f .- ,

f,,. J are corroci es centainea in -

: "dacu;1 t9. ' '..__ io 7e, ir. i cores or u.e cc, 2..,.

h y ,d ,x L.G
- 1/12/76

,

,Q |'"i %fL' AM.fi.i! j\ k* .gr'

:, N ,j; fr 't i,Q. s ~

s u s e c u r s o s a c,,n s u n a ca n

<,,,*' e u . 'e s,'.~f ' *
-

,) .9 q'L

ic
i* * ,, l,4. . ' t tca

terise s ._7 /1/ 78 \ N G. G. Ila l M itil I_f. y C o n :. r o l E xpedi te r3.inston
_

PAHL istLt



_ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ - _ - - _ - _ _ _ - - - , - - - - - - - - - - - - - - - - - - - - - - - - - - '_

' '
,;, ' CERT:FiCAIE OF TEST '

CilARPY V-fl0TLil llaPACTS 4=

g)''- '
.

. -

'

1/12/76.
( ..t.

-.'

458-806, .

eacta no.

Impacts in accordance with SA 370
_ C6344 -. . . .

-

cuuma casta a. j
. Section III of the ASME Code including Addenda thru Sti=er 1975.

DIANETER LOT 110. HEAT lic.
-

57018 1/8" 02632 411T2271
. .

.

.

_ TEST TEMPER'TU;E -20 F

As-tielded
'* Specir.en No. Ene rgy ( f t-i s) Lateral E x ;: a n s i o n ( w . t s ) Shear ( ", )_

1 129 84 702 131 81 go
~

~3 109 75 70
- .

-

4 151* 85 705 103* 71 70.

.
,

.
. :.

{ Average 123 -

.

.
-

Stress Eclieved at 1150 F for 8 hours.
-

Specinen No. E n e r r.y ( i t - i b ) La te ral Expansion (uits) Shear ( *, )
1 124 79 60

_

2 112 73 60 C3 106* 80 50
' '. .

4 ~163* 87 90
-

5 125 79 50
'

,

.

Average 120,

h b )- - 71/f - 1/12/76 -

\t .__s-
t: y su..o.,:no ,,s..,.,<' ,,1g 3, G. G. Itall
y Quality Control E.xpediter -

,

*he esterme l o w e's t and highes t values =ere disreqcrJed for co puting overnye. /
lbs speciern failed to tracture at 240 f t Ib the

ecaneue rcadann for our anstrument. *

-

r_
a.

*
.

O

- - - ~, .' 3

_



WM ! ' | MIS ggj j3g ,p o w y
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__
c .,

0 /SC , n .R Y " hn / ..

O QUAKER ALLOY CASTING CO. MATERI 1. TEST REPORT'
A DIVISION O F* H A R S C O CORP.
MY E RSTOWN,' P'E NN A. 17067

.,

CULTOMf P CEDIR NO PATTf RN NO O'JA> f R AttOY Of 5'GNAflON SPECIFICAf TON SHOP CEDER NUMBER DATE SHWPED

AM1734 16659-30545-60 1 Q60 ASME SA352 GR.LCB (74) Q]Q
.

Cb
u
s
T

o Atwood and Morrill
M
E

"L J

mo TEN 5itt a No no ' CSTG. R.T. ats
Uf Af NO C Mn Si P S Cr Ni Mo

"'' "' ^"' "
.- j f 7 -[ f - [ 9ER.4t SER=S

F_8_095 .23_. ,90 .49 .021_ ._011 66,000 90,000 . 28.0 6_1. 5 F8095-5 P892 1

Cl.ia_rpy Imp;2ct V Notch Plus 50 F 1 9-80_81 foot poun(1s

// /
-. -- - E 7- 54- 59 latera l,_c xpa ns;.on

E 9-19- 99 % Du g le.FracLure,

-[ t/ A PKS CHEMICAL & PHYSICAL

REPORT CHECKED,

APPROVED )t .vth.y

DATE h !i$ b _ b ~ ATE _ . .
.

hM BY M_.d~b ,! fet [pcpi/P
' '

Qt.'if-3-76 ~g g.c ,czow 3m9~
'"rn:T::::7,; mat"ar:'""" .ryg / y 3 -p0 a ~ '"e ^wn '~ro""^r on 's comcr

.

+' QUAKER ALLOY CASTING CO.-

,uS DAY OF 19

- DW #BY - ~ m .,, m
)



- - - - _- _ - _ _ _ _ _ _

______________-__/--I34f.C_ _ _ _
_ ____

QUAEER LLIM CASTII;G CO. , IEERSTO'."J, PA. fg-

d,

CUSiOFER' Atwood & Morrill . PURCHASE ORDER AM) 73 4 COI; TRACT I!0.

SHOP OREER D919 0 5 Q IESIC'!ATIO:i 060 ,PATTERIT liO. ,6n c;o_,n c ? c_ nn ,

ASME SA352 GR.LCD IESCRIPTIOli dis c. SIZE
b,. ..rTAL SPEC. & m m

IIEth I;0. 9 3AW Ct.STII;G EitIll 1:0. V30%S E R.T. SERIAL liOr P Y\~1.

IiUCTFJTl CIJ.SS 1 PCS. Cuve.su 0:i THIS REIORT 1- SOURCE II!SFECTIO:I

.

.

CERTIFIrI) M!.7RI!.L TEST E'' FORT

,

The recordo encloced in thic folder co: price the certified
material tect mport for the cubject naterial.

1

I
t

.,

.. AFFIRM!. TIC:!
.*

.

( l -

We certify that the contenic of thic report am correct
and accurate and that all tect results and operations

perfcreed t.; Quaker Alloy Casting Cc pany or our cub-
contractors are in co.7 11ance with the catcrial specifi- *

- cation and cppropriate caterial require:ent of the

ASMS Code 19 7+' E ii t i o - through 3C7? S u m.m.c r .

Addenda, Section III, ac ctipulated in the procurecent c

documentc. All requirements of the ma,terial spec, ,

and all special requircments of NB2000 have been
met.

.1u -Q S-N- ? Nn

QuaEr Alloy Cacung Compci.y Date
-

6

a.c,e (, - ) - g 1. M \ -
A

D. Q)N ggi1
6

( QA1 Rev. 2 h. j
11/11/75 Ag gg-c

p .6 76 V D' wr
;..-

'

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



3'EA~ - ,

CASTING REPAIR WELDIN.G REPORT ( DATE' CONTRACT NO j- '

CUSTQMt R P,0 huMDLR SHOP CRLEH NUMbEH ), ,.

1570MLR

Ghasmna amnw - Bto nc
GHALE HE AT t.JhH

MAILE.AL SPLC._

O.a

- uss wsss.1,n - asemss - ue - nnas
WLLD*t.G f HOCLDuHE

ASYar.G SER.AL NO f t T. SEH.A6NO.

.. | & ADO
~~

REV.
- CAP. REV. -

V3Bc\S. S 9%% W @ MLJDFILLLH MET AL LOT P.JM6CR
LLER WET AL

_

)
D )

PPROVED TO WELD

'
..

- 3. _.

DATE
1. _CAh!6i4G CO. D AT LQJ AAik A.10Y

4. DATE
2. DATE
/ELCERS

h A1 .
- 3. DATE

1. * DATE

4. DATE j2. DATE

7

4SCONT.NU: TIS CEECR2ED HERE!N HAVE EEU4 EEVEALED BY ThE FOLLO/.wG r/ETHOOS:
.AD:03RAFMY L'AONETiO P ARTICLE Ltout0 PENETRANT ULTRASON!C DiMEN53Of.AL VISUAL,

4 E XAY '4ATiO*4 GF AREA AFPRO'.ED BYD ICE Y. ELD NS M 'Dhlk OD-I h bapuiNATaO 4 GF AREA PT,EFG:
1AP. REV. & AOO F EV. '

OO'hiG k O b Tf A o^'t 3 M- 1L
(MD_3M b \ W

Pl$t etAI 11Y7 l'Ji4 AD liY7' POST V.LLD hlAT ThEATP.*Er.T
togCT::=4 et ;g e Ev. ,Tc

LS' LJ " LP &'*^' (o g (oyg j gago p &_ g y w m ~y
Q* ,ER E vv r.41.09

c.TE; <t:,.AT E Euv NATc4
,

DATE;
DATE:

NONDESTRUCTIVE EXM.i. NATION OF CC'/,PLETED WELD REPAIRS*

h b '\ O % *

DATE
1. VISUAL EXNANATiON 1 C. O _ j _._

/M
DATE _ b \h -'

2. MAGNETIC PAATICLE EXN.hNATION EMh[l _k. OJ LWN1
_

fW 'h01| k- \ 0 6.db &\
DATE

3. LIOU.D PENETRANT EX.A?M1AT;ON Q$ ,

DATE0- __ 2.4. RAO.OGRAPHIC EXR/: NATION

b DATE
5 ULTRASON:C ExN/' NATION <

REMARKS.

0t O*

RET W}-{0 j/c }i
'

_-
e

"

a/
-

>
w )_ g el C'. Q"A OkED BY.

$ @ath Dm _.--sx,w 3. ,
t p .q.;,.,_ ,

:.QabJubt0|i0&-3- A Da.
J,.

f ' , ~.i. . % ,ayA *
t

- -_ . . _ _ _



WELD IlEPAIR CHATlT , (" # nIrr
' "

)C marnACr.yo.

;g gti.g 1 'gLU$ f C.' ele ll P,O PJUP 19154 $110P OR0t H NO.*

is MP3 t10.- h. w oo A + %w&Ay- a3y. 0118-os
*

6tL A I F4UMuE TI C AS flPJG >f lil AL f 43. ft.f. Sf ltlAL fJU.
,

Lo[ 59- So6H5 ~bol F 80% F 2095-5 P8'1L ,
_

.

-

.

.

e .
,

,

\*

-d .

4
~

N,

Qs ( )
.

- - i- s , ,

.

\
'

f
1 ', 'I , 7-
' '.

.
. . .

' '
-

s _J e 6

j.

( __ _ __ __ _ __ 10 -

_ _ _ _ ,

*
.

5

*
,

. . . _ . . .

.

t
,

_ .--- ,

SIZE At.D CL ASSirlCATION OF DISCO?JTitJUlTY

,
$12E R f *A A R K $ }| U b[4,#' U '' f, ') ' 'I

'

$l2E H E A' AR ks
[" D'["j'/y '' ,,

I CWC- 2" 5'# ^ \" bg hale I
u

f g g "d-E
| ny . ,,,

gggg \ \ h c
.

*W '~
. | | |Q

~

-) -
_

,

. | h \\ _.h {C
f

f W fy gN-f.) C ' pf

7,9,\ Ccgf , ' '(f i' '" tP

U
i

k I
- ._

CL A$$ OF DiSCONii*ivity gg
A POnC*If f C. $)(RtN K (. lPl$f flTS
s. NCLu$ tota $ o. Lit.t AR F. O'ME'JS10N AL CORnt C T10N kU ** *

b
Form 156 2 Rev. A

e.

-



(gvAus 1.14.v3 L L iu.u Lv., nu.wiv.u , n.
-

.

t,

ysig:g, Atwoo:3 & Morrill _PUHCHASE ORIER AM1734 CO:! TRACT 170. -

IOP OE D310 05 Q IESIC'!ATION 000 T Ct,T E RIT NO. 3gcco ,n v n..cn, <

SPEC. & CHAE ASMC SA352 GR.LCB IESCRIPTION d_se SIZE.

AT NO. NOUS CASTEIG SERI!1 170. Y3M W $ R.T. SERIAL I!O. 9 3(I 4

ICISAR CIES 1 PCC. C07EPED ON 'lIIIS REPORT 1- SOURCE INSPECTION I

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

HEAT TREAD ~E'!T RECORD (
PROCESS * M m.RDE" TE*:PER

*

Rev.1 Rev.1
PROCEDUE OAP-HT(P-10)-1 QAP-HT(P-lG)-1 QAP-W( P- 1Q) 1/2 ,

DATS 1 7 75 1-27-76 ,_,a_,g 3-29-76

FUENACE Flynn & drefinn , 1_ .F*

. __ Gas Machine
.

CHARGE E0. FD1?19 FD1243 GM1700 GM1776

260 F 250 I iCHAEGE ET. 150 F 205 F
.'

3 hrs. Smin. 1 Hr.4CMin. 40 ' !jin . 30 gin.
f

'

TB E TO EQUIL. E T.
O O 103U - 1190o O

' I D:G E G (RARGE)
1690 -1700 F o,g3g ? 1200 F

4 hrs. 4 Hrs. I.

-6 Hrs. 5 Min.TEE AT E G. 4 Hrs. 25 min. 5 Min. S'qir,

* ^
COOLE;0 DATA Air Air <

'

* FUR' ACE COOL 1450"-1460"_1 hr. 5 min.,.

O O .

1420 -1435 -35 Min.
-

-
.,

RENAPG3

Water quenen c
,

. ACTUAL EEAT TREAT CHARTS AE ETAE'ED IN FILE FOR TEE ABOVE. ',I
*

!,

Nomalice or hotoceniec 4(R =

Q Quench or harden i=

Temper [T' =
'

SA Solution Anneal .;='

| P'n'!IT
'

Poct Veld Ecat Treat (Strece relieve)=

.

.:. ' PREP!JED BY S. Bates
I Quaker Alloy Cacting Company -

' Q.C. Clerk N

}%A f. fi TITIE'

R E l' i E W E D 5-27-76 -
DATE

<

3UN 1119% M"''

'

il Fom 212
f o ' d gd ,'l|10/23/75 g ,g- __

Sr,b,
mhp.htcl Com

'
;

i

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



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

W

QUAKER ALLOY CASTING CO..,

h* * - a emssoa er Maasco cone. f er

CTAINLCSS. SPECI AL ALLOY -- - - - -

AND CARDON STECL CASTINGS

MYERSTOWN. PENNA.
~

',
- ~ ~

" ' '

l .s

g e

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

9-25-75 , . . . . .

~~

AMENDMENT TO AIRCO CORPORATIO 7
~ ~~ ' ' '

.

:

CERTIFICATION FOR LOT 029B833 OF FILLER MATERIAI

STRESS RELIEVED AT 1350 F FOR 8 HOURS

Yield 58,500
.

,
- - . . .

Tensile -70,500
. .. .. . .

Elongation
_ _ _

25.0
_

~~~~~-".C-' Reduction of Area - 76,8
-

...... _.

. . _ _ . . . "V" NOTCH CHARPY IMPACT MINUS 20 F >
. .

Foot-Pounds
,

56, 94 100 90
~

*

,

Mils Lateral Expansion 34 82 80 72
~'

*/o Ductile Fracture 40 70 60 50-

*

. __ . _ . . _

_

C

TESTS CONDUCTED BY QUAKER AL "" CASTING COMPANY ,.

$'

)u)}y ,
i -

,

h (d
,

.

WE ' CERTIFY TIIE CONTE"TS OF * "E DOCLiiENT, AND THE
'p 'q lf

c ,, (,
ATTAC'ILO ?.IRCO TEST REPORT FOR LOT 029B833 IS IN 8

.: COMPLIANCE WITil SECTIO:1 III OF THE ASME BOILER &
)?RESSURE VESSEL CODE 1974 EDITION.

.

L '^'

juN 11 ms

p'.

$cchicI
.

n,- -



- _ ... w n u u j oaa % Luo

h90
~ ~

August 27, 1975Nyerstoun, Pa.

g6[(/ kg,g'. '. ,,, c o o,, o co , o,

6 J-633081-A
"'SFA 5 1

~

' " " " ' " " ' " " '
,.c 3.

'

4 1-69 ASME SECTIoM III -71 UB 2400 1674 order #34708,

POUND 5 SIZE TYPE HEAT LOT I:0.

# #5,000 5/32" CA 7018 N-12686 - 029B833

.

:

Actual CHEMICAL AN ALY$15 OF N ld OpoCitO
.

4 C Mn P 5 Si Ni C, M. Y | Cu
,/ /, , 7 . /

os7 .97 014 .020 27 .048 .057 .o76 ,004 .034o

' *
. ;

_
.

Actual PHYSICAL PROPERTIES OF Wold DCposit
TEN 5IL E STRENGTH YlELD STRENGTH ELONGATION REDUCTION IN

|A
PSI P 51 e,1N I' A R E A ", 7/ /

! 76,700 65,200 28.o / 52 5 As ~.lelded

70,300 58,300 37.o 77.1 -: Stress Relieved-

Stress 11$o F for 8 hours ', 3
ADDITIONAL TEST RESULTS . or '7

*

ao76
-Ray results satisfactory to Paragraph S.1.1 of A'c|S $.1-69 SFA 5.1 .o W ~

* *

f,15 C~,

'

?illot Nold Usability Test satisfactory to Paragraph 8.1.4 of AWS 51-69 -

SPA $.1 t

,40(et
|

. .

' A 4"Wo certify the above material has been tested in accordance with the h,\ tE
listed t pocification and is in conformance uf.th all requircments. We

'

further certify that the above material was manufactured in comp 1hsnce *

with Section III, AS:C Boiler and Pressure Vessel Code". .w p' $
_

- C "
Cor MRTYlRD0 | certify the chemicot analysis and physical EP '

en.chonical test results reported above meet C~ (~-,

specifications on sh. described mar. riot and a b /
TYor - -

Il \', k,k ', correct es contained iri the record s of the Co l
* 'j ,

,, ,

:ntDc0 AND sv.osu To otsont'.pc THiM O day p o n y.
g

if .$ I 'k *

,,

%E@ 3 [G111,ww- Q.k2#
'

i..y;&'y.. u e u. ^G. q.s
wmssioN cxninos July 1, 1978 Quality Control Expoditor

- . . - - . :'



P OLY .sA ST, C Dd C o N 'i0is4^ 7)), '

P.O. BOX 237

,

L2 - -
r I'

) 800 AICKETT ROAD - p. ,|= -, . . .:

O [ i BRIGHTON, MICHIGAN 48116 bl4 .' f/.'/['

) , TELEPHONE
'

313 229-2934
( ' .,1_ _ _ _ _ --

,

* *

APPROVED
/

SAME CATE 2. / O /7 0A~,;oop & :.:933ILL SHIP TOSOLD TO **

285 Canal Stree. g s cv N 3n~ h
Salem, Mass. 01970 \ f, 7**

- m .:n.::.c.$
'.%.

wm
INVOICE D ATE |

2/20/76
5 HIPPING D ATE

2/20/76
C ARRIE RCUSTOMER ORDER NO. CATE DATE ENTERED S ALET M AN

~4219 12/23/75 : /A Interstate 1

FREICHT F R EIGHT ~ FORM TERMS NET 30 OAYS STATUS COMPLETE " PARTI AL
NEPAID COLLECT OF ORDER |

Weldinr; Rod XXx XXX '

, , , . . ,

tcs. O R oE R E o ' OEssieTION . PalC E PE f. Lu. NET Les. sHiPPEo price ExTENsiCN
_ s

J00# 3/16" dia. x lL" lanc Poly Cc.st :o. El 552!
'

|D PC-21-MCD-llS !!ucicar Oas qu .lity ef 5

l-( This caterial meets A'.;3 A5.13-70 Class
. b - i

>

'( RCoCr-X and Lonfer=s to Article II-2000, es'
Scction I!!, AC:"E Eciler & Pressure Vessel # ./ .O ' |

Code and complies with the r. arkin; require- I
'

,

cents for velding caterials of Section III, < ej
,

/ j-

j',197L, thru su=er 1975, aClenda of I ::'E -
, ,;

'Boiler & Pressure Vessel Cole, cara.

HA3766.6(B) Color Ccde: Red CHEMICAL ANALYSIS -

j ||P| Mn | Fe|
CoS Ni Cr W MoSiCHE AT NO.

PC-21-MOD-|
'

"/ r.- i, - .u ;*
,, ,. v

116 .22 .30 ~ 70 " .015 .016 2.06 27.5 .08 5.11 .8L BAL. 4 50 .

l
.

Usability Tests! quality assurenet
Certification ci test: to TC11ov.

Perfe med. ,

Poly Cast, Inc. certidiestht thc content of t his report is correct a nd accurate.

4yw\ _ -.. < = =

t,1 We hereby certif y f*1at the foreg3eng data is a true CCCy of t h e .p t a resultane(p \p
_ ,

f r om tests perf nrmed in our labor stor g or of the cea turn,shed ws by th.

laboratory performing the tests.

DATE I'Ol r11* "7 20. 19'Ib
POLY CAST. INC. / [7

*
- (

exacelM1 to ano sworn before me
/7g Witti.' .. k. Gl.' .. , f - j /,/

fQLfh -
.

' - z';' , g/ .. , _ _.,) gig
' ' '

,.-

\ "f AUT vHa2EO AGENTNOTARV PUDLIC

Ecting in Livingston Co., Mich. Stephen J. Earkg.ich

ALL CLAIMS MUST BE M ADE WITHIN 30 DAYS PrtlCES SUBJECT TO CH ANGE WITHOUT NOTICE
W) hPehv certify that these goods were produced m comphance with all ar.nncatoe requirements of Section G. 7 and 12 of the F a.e La:mt S andirc's A*t of

e Dmsinn issued uncer Sec e mn 11 thereat sw cments uNer 55001939. as amen <ted and ail requiations and orders of the administrater of the W ii. and Hov
e... . .



[ wsiTTitn. C ALIFOf tNI A ]/'

PRODUCT CERTIFICATION -
. k-

. ,

.

Date June 10, 1975.[Atwood6MorrillCompany;_Inc.
1469-75Certification tto=285 Canal Street .

Salem, MA 01970 .

:istomer I
O. No. AM 25777 Item No.

3/16" Stoody E309 Mo-16 Stainless Electrodes
cody Product Name

ASME SFA 5.4Specific: tion

S.O. 15844 h' t . 2110 lbs

it No. 7267

CHEMICAL ANALYSIS - PERCENT DY WEIGHT ,

Actual Chemical Analysis of Undi'uted A!!4*leidmetal De;;0 sit

C t.tn Si Cr Ni f.to Cb+To ? S

!
08 1.79 0.31 23.42 17.40 2.17 0.01 0.01*a 0.012 _

Co V Ti Cu

.

0.03 0.02 0.01 0.03
.

Ferrite per C:haef ner D'<sEram 10t Ferrite Number 11

Mechanical Properties: Ultinate Tensile Strength 89900 psi ,

' emarks:
Elongation 33% }

h'e harchv certify that the above raterial was manufactured in cc:aliance with Para. NV.112,
NB2130, N321.W~Nif2161 .iFa~332 f00, SeitQll,1974 TiEIElli:g addenda"throEgTI.:nter 197.' ~~~

~
~

. inclusive) Nuclear Power Planc Components, of the AS'G Boiler and Pressure Vessel Cc:'.c.

Each container and recha"e is identified in accordance with N32152 rec,uire .ents shcwin: AS.'O
SectEn~ TIC Sp'~cilication and Classification, Heat and Lot IAnber, Stoody Cc .parfn. c' 55d~~ ~

trade designation, sice and net weight. Each electrode is identified by Specific::tien
classificEtion.

-

. /[r .d*

r w pyp
METALLURGY APPROVED " TOODY COT.WNY

'

S

DATE F h M W

g af"qgn'c[4fft ,uM
Q BY M L 5 j, - h 3g gf. x- 3*jgY.-

n p n, b.r ::
--o

Amn 7,y m1 n v v1,. 0:(' tu ,. tao 3
. -

- ---

1 rann Orduay, Supervise:
7 g g

C[F '/'g4 k g ggd ', Quality Assurance/

[ . ,7 7 7 5 ,/ l, *

|
'

aoe
,

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



_ - _ _ _ _ - _ - _ _ - - - ---

!~ ''". CANN & SAUL STEEL CO. '. (/'s
' **

novcasrope. ra. ines

4 g,% ., )\Report of Physicol Tesi, ondic,e Chemicci Composition, ,

5/12/76 N<t Vo CN.
's

Customer's Order No. Conn C $o'ul Order Hj,

-

["""" Attrood & Morrill Co. , Inc.
AM-3525 3771' /

'

285 Canal St.
"alem, Mass. 01970 Ref. #13615-01-013(2)

' A0 ' 6%
444,,,,

13615-06-013(2) -

S/p / t S/g 2 - W I V '

^ ' " " ' ' * " Purchasing Dept.
J

~

CHEMICAL C O M P 0 51 T I O N S p p
{ c |

pr At r o. im i e Es j si ! cR [, ni 'j 02 | ccX 'T' 4 I r%

.08' .43'' .007 .011',.20h1513'74.70:8.37$22.09'l I(La ile) 75.33!8.L I 3L .24|.36'
TL'Tiec<.) UX8224 .48 .007 .004' 31' 14.96 36 : 37'

| B.__C o I ?? ? |
Ld. No. PHY5iCAL TE5T5 .005 .004 .06

.004 .05 .013
CUT FRO'd TESTtaMBER I GAUGE ' '

I ' .' ,! AREA| f | 97. Les. So.are H Lbs. B .H .N.
fAt Les. | TENiitt Le$. |

' * *
.

| YS i YS .2 M | / /
Forg- 37714 1 505 10,500i 52,500 19,500 97,500 35.0 .082 56.5

"E '

CHEMICAL & PHYSICAL
t

-

REPORT CH.1cCKED
-

b . oy- % b i l- ~

6&R' \DATE
c";000 I SThiLL CO. II ".

I I

OTHER TESTS

Sonic C&S Proc. A388, Ryv. 21B(6/11/75) Acceptable.
We ce'rtify that the contents of this report are accurate and correct and that -

all operations by our company or subcontractors are in. compliance with the
regnirements of materials specification and the ASIE Code, Section III 1974
Edition with 1974 Su=aer Addenda.
Cuitome,. 5 ,ccio tioei: ASME SE-564 XF2 35,000 YS .2%

80,000T.

30,1E-

Inconel 600 * H N- a- --

THE ABOVE TESTS COVER THE FOLLOWING MATERIAL:

4 - Load Key Forgings per Dwg. 22897-C , Rev.1 for Dwg. 30836-706-7942,
q Forgings serialized #1 thru 4 [O

hCM }(*APPROVED i
A S

(ld4&Dechtel i~aa'*h U c.r.1 DATE 6 /S/ 7 6 - f
/g CANN & SAUL STEEL CO.

96-y, 3

.Y kc;t(. &d~ DY #' I' * N--
'Q) Q ,y -

.

'
-

,

m . ,#
gS |OC%\0,

i_.._

~' N U A + /.'! A C( M 4 Aft s f

2 A6 -)- Tc"> -) C..

-- - - - _ -- -



(~ r. /3/IS n/ m
*

-

sMHne, a n zy -

'

S//// .
-

-

QUAKER ALLOY CASTING CO. MATERIAL TEST REPOR'i'O MYERSTOWN', PENNA.
A Divis|6N OF H A R SCO COR P.

17067
,,

CUSTOvf D OLDf R NO PAfif DN tJO OtJAD E R A ' TOY Df 5tGN ATION SPECf flC ATION SHOP ORDER NUVBER DATE SHIPPED

AM1734 16446-1-30626--304 QGO ASME SA352 GR.LCB Q }

k [7- 2' f[
[Atwood and Morrill BY-

DATE
; j ATWOOD & MORRILL CO. INC.

T No C Mn Si P S Cr Ni Mo '''',D " "['[ "$" ,7 '' 5)p3 p 3
/ / / / / / / /~~~

A9478 .19 .65 _,4 7 ._, 0 L5_ 0L4 _4 2 ,_0.0 0 _ _73,000_ ._2 9. 0 _47.0 A9478-2 P 2_18 '7 1
_

_Charpy_lmpact_V_Not ch_ Pit s_50 1- 99-93-96 I oot_poundn
/ //

70-71-70 ]ateral q xpanc ion

90-90-90 i,Ductil( Frac ture
_ _ . = - - .- - - - -

__

CHEMICAC & PHYSICAL'
M . REPORI CHECKEQ

})7(o f G/ or2L % '..; _kI
b DAYE-- k ~d-o-4(,. . , ' * . c.. (, - q

''',| ;( <h 3 ,
*

,

G A1Woop & Lf0RRILL COM,
.-

srAre Os n.v.svivANiA. cOuNrv OF tefiANoN. s s "I CERrify THE ABOVE INFORMATION 15 CORRECT"
" " ' #"""' ' ' ' " ""

OUAKER ALLOY CASTING CO.
THIS DAY OF 19

- /u n,a em nd , =,
. .. -



, . ........_,_..._.,m.. ..-

,

CUl3TO:' R n. .c,na _ ; ,a unwriliPURCI!ASE OTIER M11734 CO TRACT 1:0. S.

SE P OEER D810-05 q ESIc1;ATIOIr Q50 PATER:i 1;0. 16446-l-30626-804

HATERIAL SFEC. & GRATE _ ASMF SA35p GR.LCB ,JJSORIPTICITstu f finc: box SIZE( HEAT 1i0. b4Y CASTII;G SERIAL 1:0. DC MSJ R.T. SERIAL I!O.__91\S'l\

liUCLEAR CLASS 1 PCS. COVEED 0:I TiiIS REPORT 1 SOURCE Il!SIICTIO:; Atwood & Bechtc

.

_. . .. ._ . . _ _

CERTIFID I'AE IAL EST R;' FORT

The records encloced in thic folder corprice the certified
material tect report for the cubject caterial.

g. JROVED

- AFF1m AT1c::
DATE 7,7 76

. ATwooo a MOP.RlLL Co. INC. 1

(
We certify that the contents of thic report are correct
and accurate and that all tect recults and operations
perforced by Quaker Alloy Cacting Cc:pany or our cub-
contractorc are in corpliance with the caterial specifi- *

cation and appropriate caterial recuircrents of the
AE:~E Code , c a : - : * : cibrouch 1074 Sc- or

Addenda, Section III, as stipulated in the precurcuent
docunents. All requirements of the material spec.
and all special requirements of Art.NB2000 Sect.III

1974 and 1974 Summer addenda have been met.

/
La / .s Z. lnJ $~ 2 3 ~ ~) &

Quaker Alloy Cactin6; Cc:pby Date
_

~ N
"[

> @;m,.

REVIEWED

( QA1 Rev. 2 .gM JUN 2 3 1976

g(d u g- -11/11Ms
p kp

g [/ N3chtel Corp

_ _ .



r O. /8615 - r+ta'ffv*u > .
_

64 )/ ;L st

.

O MYERSTOWN,' PENNA.17067

QUAKER ALLOY CASTING CO. MATERIAL TEST REPORT
A OlVISION OF H A RSC O COR P.

,,

CUSTOVID ORDf P NO P AT TE RN NO QU As lW At TOY Df 5fGi4AflON SP[CIFIC ATION SHOP 00DE R NUVBE R DATE $ HIPPED

AM1734 16446-1.-30626-104 QGO ASME SA352 GR.LCB Q Q_ _ _ __ _ _

.

BY./b. qf[7y}{DR ,O Vc F- 7
}fg -y /:

1 Atwood and Morrill "

g f7__ & go DATE

| ATwooD & MoRRILL CO. INC.g

C5TG. R.T.Y'" U " "5" E HO"G 'm , nsHf Af NO C Mn Si P S Cr Ni Mo
'

P5i p5i g Ast A g g g $y,pp,

, , , , , y , , , -- .-

A9022. .21 . 6 6_.. .35_ 015 013_ ._53,500 83,000 32.C 67.( A9022- i__E1179 1_

C11arpy_ Impac tVJ Cch F lus 50 F 100 -94-103 foot pounds
_ _ __

__ 65- 62-6C latc ral expc ns_ior

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

% dt:ctile Fractuge70- 70-70
. - - . . _ _ _ .

CHEMICAC & PHYSICAU

REPORI CHECKEQ

,,f M , 4. 0 te e

"[6<l ' h o r=&ao ~ M

'

i,

g ; i/

f/e48 4,1 ,wxa :. uzJu. co. Inc.
an

. n.c 8 4 - eL3 -74-
s n

sr Art or crNNsytvAN> A. couNiv or u siiF- kU
"I CERTif Y THf ABOVE INTORMATION JS CORRf CT"

sum to ANo suesco'ero etreet er
QUAKER alloy CASTING CO.

nus oAv os to

/ / ~

gg
"'



k['t OU iTY CONFORMANCE RE r E in m
- e .,

141ddl x Nelding Supply APPROVED' 1/12/76IP

2 Ave. .DATE M R4 458-886 -
0( C riadge, MASS. 02140 3e - [ ' r3 5'aca outa "- -

9, -C C6344

O)8 40.C'O(Y'
f custoute emota no.

-

nelnCAT 0N: ASME SFA 5.1, Group #F-4 ASME SEctiori III, 1974 Edition including
'

ddenda thru Summer 1975.
.

W WEttHf (LDS) SIZE TYPE it E f.T N O . LOT fic.

550 1/8 E7018 411T2271 026B2
CHEi.ilC ,LS Pun.:;a

REPC ':T CHK:e,.

MJ/ , <
..

--- y -y-..
Ane r o s.c J ,1r't[.Tr7.ir6s i y3 gF -

wicAt mtysis is ( o a:ini *,l.i v tit e (2) Tycica *eio us tai cJ (3) viii cnic6e v

i c Hn P S Si Ni Cr Pc Cb V Cu
_

.06S .56 .015 .014 .48 .049 .041 .11 .004 / 01---

i [
.

_ . . _

PECHANICAL PROPERTIES (1) Actual Weld Petal U] (2) Typical teld Metal C]

14 TEllSILE P.S.I. Y lELD P.S. I. * EL. t R.A. OTHER,

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.
*

t*

.

*

ADDITIONAL 7ESTS, ,

t

'
X-ray results satisfactory to paragraph 8.1.1 of AWS SFA 5.1-69,

:
Fillet Weld Usability Test satis factory to paragraph 8.1.4 of AWS SFA 5.

2150 NB2400, NB4]'

The above material meets the paragraphs of NB2130, NB
of the ASME Section III, 1974 including addenda through Sumnter 1975.
Wcild deposits' fall within Weld Metal Analysis No. A-1 in accordance wit
Section IX, 1974 paragraph Q.W. 430, 431, 432, 440, and 441.

ta and totis c '4,*c'h.h)*j .;,e t hi s l ') t-b I certify Ute clied cal analysis'end physical c r r.ec hanic a l test result
reporteo abe,n ne i ine srec iications en ine cescriore m.3:erial ana.- .-

{ / .
"'.4.,/.

,

g er. correci es coni inco in in. reco,es .: in, company.- .

/2 x 'h y fB . 1/12/76( o

h...[hlhd, t, N ,4 " " "'"""" ""
.

/
W W6

''<<,',Qt ,* V''' ij,/1/7S $7 G. G. Hall _ qual ity Cont rol E v.pe d i t e rConato ien Eirire,

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



-

'' CERT: FICA dF TEST CIIARPY V-flui , if9 ACTS-:
'

..
. , , .

p\
.. . . -

,
.,

,

1/12/76
aart( ,

_ 458-886,

eacta no.

C6344-Impacts in accordance uitif SA '370 -
5" ' a t ' '"<a "-

Section III of the ASME Code including Addenda thru Summer 1975.T7PI D i a'4 E T E R LOT !!0. "llE A T 110.
57018

:
. 1/8" 026B2 411T2271

.

.

_ TEST TEMPERaiU2.E -20 F

As-Welded

Specinen lla. Energy ( r t.ib) '
'

Lateral Expansi en ( i. i s ) Shear (*)1 129 04 702 131 81 80
~

'

3 109 75 - 70
-

4 151* 35 705 103* 71 70
-

-

- s;-
*

., .

(. Average 123
.

,
.

_

Stress P.clieved at 1150 F for 8 hours.
.

Spe cie:n tio. Energy ( f t.ib) lateral Expan: ion (uits) Shear ( *, )
.

1 124 7.9 60
'

2 *112 73 60 (3 - 106* 80 50 ','

4
. ,

163* 87 90 '

5 125 79 50
*

[
'

.h 6
Averste 120 & c(.

'

.
- , - , Qh. 3; y _ 1/12/76

-
-

-
.

-

.wi a.. m si... .. . . .-

G. G. Itall1

Quality Control Expedite;r
.

The e n t r e me . o .e's t end hiqL s t values were
.

df iregarded fo r co puting overnye. /

lbs specicen (oiled to (rocture at 240 (t.lb the nonnaum readsnq for our instrunent. -

!'

%,
e

e.

.
.

..,t
, . .

{

l
.. .. - -. -



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

, , , . . / ,,
. . - - - - - -~, ra:0 4 d 4 i'ntweau o teorrill Co. ''

- -
.

. P.( F M 3 815 ,I SHARON TUDE Cor.1P,2.A, SHAGO?l, PENNA. /~3 4d' ._ .q Q ;./ y~
-

.
-

, .
''

18 pcs 1/2" Sch 160, 6" lon '

MN ~',

0-T O-- J)f/2/F
',

4 1/2 " 2-1/2" long '"

,r: r,r c.-it ?.pcs
flCAL and PilYStCAL Tests for ._I C h W R''_ <_ G'8 *7[?l s I F 9_.*__ _._ _ _ _ _/U 9 / 6

,

et3rticry 17 E,G .r
_ _ _ _ . _ _

, ,-_

c'ustomer
*

' Sc.39-76 mrrir 3 6.'e,e Jocc$y '

Q'c' , P- W 73
_

.

,

Ct 'C me* rQN - '
c. n.,cn .m.m so -

ticrea re. -s*un t rovu .e n ~ ~ ~ ~ ~ - O W it tvantysC55) c v.. s- s > ,

.e _

_ , , , _ , , vracoa
1/?." Blk. Schedulo 160 1 'EloS04 . :12 .77 !co? 013 .10 ' 74 FC 61550 G5500 2 <0:0

2 '707172 .22 .70 .007 .001 .1G 73 G3<100 72530 '' 10.0.

;
_

| ? I i | |
_.

lh t

g'f '

$ en[W, $ff g.We certify that the contents of this report are correct and accurate and CHEMICAL' & PHYSICkL,

.

that all operations performd by our comiuny are in complrance with the REPORT CHECKED

1974 F.dition with Summer 1974 addenda, with the exception of performinarequirwents of materials specifications and the ASME Code, Section III,. /, [j, ha f f , ,L

, g.,
b'r i

Q _)'''
the IIdJy Current and Ultrasonic Testing.

,'
"

l'2.01-b. o.- .n

Cold Drawn Strcss Rolioved Carbon Stco .Sca|mlet
.. . _ _ _ . _ . _ _ _ . . . _ _ . . _ _ . . _ . - _ _ . _ _ - .- - - - - n':. * ~. W.~.H . C3 . i J.

.

Prossur|o Pips tincting tho
-- -- -

] --- -- j-~

}
.. .. . .

.

Reg'.itromonts e3 /,S7M A-2.0G Grados A E D J p3M2 SS-10G Grad 2S A_ S D( faCh
_ _ ,_ _

_ _ __ , j. j,, .g , ,g ,_ , ,_, __

t.cngth e-? Pipo Hydre::tatjec,11y Testod to 25 % _E.U.I ~Iir 0% _DAL M2-2!_ . _ _ _ . _ . . _ _ . _ _ _ _ _ _ .

- con /g on m-

m.

:E or er reis rtvArnA.' l ,

a mivcr ttnctn f" [ to t
.

d
-
[! !? . G. hrrho -

- '.. ribed and sworn to I efore one this _.- 1 day
ht 'l.ly sworn according to law being ,

f.
V

!'d: .:3. V , deposes.and says that
g - -~ - A D'' 19 ---- 96 - /

th? figures set forth above are correct, as contained ', . f;h Ldin the records of the Cornpany.h -)! '
-

'

'i '

_4[A /U''WN'VA

ct:n . flotary Public
-

\ ~

I i / ' '

.

. [ /jcwa -: , 1973
-- ~- ~"~

sw 4. .

m.m f mn cap.nes . . _ ... - .
_ _ _ -- x - .

. -
.___ _______ - - - - - - ~



__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

/ Mk,5kI 'Braman Dow & Co. Custo r
'

-- - 239 Causeway Street ybe' O ** P.n. Nur.ber: N .
-

.

*. soston, Massachusetts 02114 CERTIFICATION of M ATERIAL Tag Nurber: . I
*--

Vogt Invoice: 91449g ' . -^
I

^

. in to: niem WITH FULL TRACEABILITY
t-

We certify that the Vogt products identified below were manufactured in full accordance witli.the ,",i"$
.,

* ''-

.

specifications listed and are marked with o Vogt Code which is traceable to the originct mill heat. ~' .

APPROVED-

"! '' hp' DATE*

5. O item Numbers De s e r.pt.on

o3 C !=4/ C y ff% p y
''

Item 1 - 20 - 1/2" #SW-4001 6000# SW Cap d[ 7. /J f,/>
* ~ ~ ''

o: ,e. 7i:cu !!4 M ' f e"h ,QO
Atwood 6 Forrill Co. P.O. AM 3815

| 20 pcs 1/2" Sch 160 6000ft FS SW Caps -:
, . ,

$6 ff j&f// &l33/.S~ .

'

0 P' ; 7. o Df

//) ./j r,'s? ./ . t. 4 - I ') 4 / S '. .

SecedS.O.f t' vegt Material Heat C5emcal An31 ses of Material useo Mettanstai Pioxrty Data Fsom Heat3

item Code Precscer N u-der in the f.?anufactora et At,ove ite s Rep:ese9tative Test Pwces heat T: eat .I
Tr,*atri ac. the Abo.e Itees 'lNo. N o. .

__

ge,t gpjg cuc,.
, , , , , . , ,c wN s si cn ni wap p

L6/415 .10 20 000.017 .2 __ 57105 _a525 U _29 54_ 156 _LR >-714-3
~

1 C F.P U 1 Eteel t

i
- - - - .. _ -. - ) .. ..

I A
. i J

I 1 R
gygg-RqLcu. jAll- - -- p--- pg

-

EPORU5BE |
-

.

'

.

^ 3 f(ChtWM - --

Q G-}_,$
~ ' ~

- - - -

w v ..
. , w.
pors a, Utma 2 _

!
.

.-

-

Certilecotions to ASTM specifications are acceptable for ASME Code use. See A5ME <t- n 2. Foreword. last po<ogeopho. .

HENRY VOGT M ACHINE CO. INC.
(1) s. o.: shep thee, * Forgings marked UPB. Machined from bar stock with chemical .

-GA: Anceased and mechanical properties complying with A-105-73.*

4 Y,:S BV:e[4'e>f 1 # -1N: teemanzed
NT: N:,tr alsied & Tempered )> p' M ,

~ M 4 / b u,,
gfgN '7 [ [ f, ~

isa t e :_rebruary 17, 1976 _j

-

QT: Qur-eed & Tenpered g-'" -
- Title:' AA't.l'e CO? t&tailstit' l

f.I: r$ '
i o

-.3 {c
g.p L.

Pnry Vogt Machine Co.g

P.0 t - Louisvi!!e, Ky. 40201 O 507-634 9411
.

.) e

> - ['

eg n g *t i 1

_ _ . _ _ . _ _ _ _ _ _ _ _ _ _



: y7 Jos,17v.sora a soras trac.//DeeerJDABle DIVistoY c7'i. Z3','.';'',[
''

m ,, , .. . . .%-

,

M'
'

OATE SHIPPED DEPENDA0LE CU51 OYER
ORDER NUMDER DRDE R NUYBER-

( Atwood & Morrill 5

.J - .2 7-76 .|. M2 3 91-1-8N
AM 38313.-_.__..._.NbVEIW ) I ,

285 Canal Street
Salem, Mass. 01970 .i

JUN 21 h''3 REVISED CERTIFICATION 6/16/76
,

'

ITEM 2: 160 Pcs. 1 /2 : 9 3/4, TBE Studs per DWG'. SK 3730
Description: ITD1 4 : 160 Pcs. 1 1/2-8'Hvy-Hex Nuts

~

ITFE 5: 192 Pcs. 7/8-9 x 4 TFL S,tuds per DWG SK 3729 ,

I'l'D1 6 : 192 Pcs. 7/8-9 Hv2 C.r ':Ms -

Decificatior: ASME Sec. 'III Cl. I S74 Addenda _SA_540 B23 Cl 5 _SA 193 B7 SA 194 J

ll E M HEAT C Mn P S Si Cu Ni Cr f.io V

2. 40215 .39 .82 .012 .020 .30 1.7: .88 .22 TRACE D- 59

4. 83642 .40 .72 .010 .010 .29 1.70 .74 .22 TRAbED- 58

5. 52208 .45 .96 .012 .028 .26 .22 .96 .15 TRAbE D- 61 u

6. 26210 .43 .81 .015 .024 .18 TRAGE D- 60 u.. .
.

*
.

'
TENSILE YlELD ELONG. PER CENT BEND

STRENGTH PSI PSI PE RCE NT IN pa RED. ARE A HARDNESS CHARPY f.'.IN. T E MiITEM TEST

( ''' . 133,500 119,250 21.5 64.4 M +50 F OK I 850 F
BHN O o -

s
4. 131:500 117,750 23.5 65.9 262 +50 F OK E50 F

BFS O

5. 144,425 120,925 19.0 62.3 293 1100 F
,

Nk 850 F"0
6. PROOF LOAD 59,650 SATISFACTORY

.

Items 2 and 4 magnetic particle inspected and acceptable to approved
procedures. .

* -
(.

"We certify that the contents of this report are correct and accurate and g

that all operations performed by our company or subcontractors are in
compliance with the recuirements of materials specification and the AS;E
Code, Section III, 1974 Edition with Summer 1974 addenda."

,

MILLS LATERAL EXP TRACE D-58 MILLS LATERAL EXP TRACE D-59
CHEMICAL & PHYSICAL.056 .055

'$5[ REPORT CHECKED- -
APPROVED .056.

fDATE *J ['r 0 [7(. Ibfv ge.wug,:z..-gs7t p,_) 7g g
d t

' THE ABOVE TESTS CONFhe TO TH bUIRc . NTS OF THE SPECIFICATVb'..' D
We heteby certif y that the f oregt.mG data is a l'we Cory of ?

NOTARIZED ONLY UIRED o.i. ro,nir,a o,o, r , ,,e ucie,,,in e,ine e.i.nei m

{ .i CERTIFICATE '

I, , a Notary Public do hereby certif y that
DEPE DAD I ' Stthis affidavit was subscribed and sworn to before rne by a duty authorized

. ,

agent OI Jos. Dyion & Sons, Inc., this day Of ,/ -

ta v c owuission c a es n e s Not A se v rue s.sc aufMow tACLNT

_
F C Y C10 ?



"

r ;
.

.' O'NL- CANN & SAUL STEEL CO.*
. .

,

novrasromo. PA. seass

Report of Physical Tests and/or Chemical Cornpositions
,

(- 6/17/76
Customer's Order No. Cenn & Soul Ordu No.

C"";""
Atwood & Morrill Co. , Inc.

Ref. #13615-01-014 /*37713/ e A- / 3 u 5-
AM-3525

J285 Canal st.Add'2" Sqlem, Nass. 01970 13615-06-014 f4rf,)a./3t/r

04Y0|[S
^ " * ' * " Purchasing Dept.

CHEMICAL COMPOSITIONS
Mraf No. | c 1 MN | P | 5 si | c4 ] M | 90 ce | |_

1.22)|.012.027 .28 (Ladle)214903 .24
1.14 .009 .031 .26 (Check).24

L:b. .No. PHY$ICAL TE5T5

| g g g,ICLC ; Yi PER BR E ULTWatt ELONG RNED R.d.e WCUT F204 TElf Nuwatt cauGE
PT. L9 5. ' sov se. In Lbs. Af Lt$. TEN 5ILE L85. *e ARta 'e |

,

'

Forg- 37713 1 .505 8,800 44,000 15,500 77,500 32.0 .079 60 5 '

ing
.

k sharpy Impacts 32 52 46 Mils lateral expansion G +50 F
~

"V" Hi,tch CHF,MICAL & PHYS' C A,-

F|EPORT CHECKED

_ _ . M vy4 -

~

- ,/g o /dtOTHER TE5T5 / /*
.-

Sonic A388, Rev. 21B(6/11/75) Acceptable ATI'[00D g t.f0RPr(L CO. INC.
'

,
.

We certify that the contents of this report are correct and accurate and that-
all operations performed by our company or subcontractors arc in compliance
with the materials specification and the ASME Code, Section III 1974 Edition
cnd S74 Addenda.

C """"'8 3P'*i'i'a'ia"$: AS'I SA350- Gr. LF-2 v. r- 36,000o
Charpy "V" Impact 25 Mils Lat. Exp. t' +50 F r. 70,0C0

2275-

25/30 Carbon }[B.H N. R.

THE ABOVL.TISTS COVER THE FOLLOWING MATERIAL.:

4 - Cover Forgings per Dug. 24148-B, Rev. O for Dwg. 308L1-601-29 7 s

(ci[
,

Forgi erialized (1 thru 4 'j,

hed,9,6je.
,

A '' ' 4/ ,

Q C.1
,&g APPROVEDA( Ae.; CANN & SAUL STEEL CO.

L i~ -' a oxyc 7-/f . 74

h .j [[ s ,_ g l ,_G. b'alker Level II 6/4/76 ! av
$ g, # v o E R G ,.

_

. . . . . . . . , .s .....

h7 sr. v /fr?
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. - _ _ . _ . . - . . . . - .--

.

.o , l'O!!\1 M'\. I \lANt:F \Cll 111:11V 11 VI \ lil:l'Olt l' 1:Olt Nt Ll.l: \lt l'('\ll'.* Olt VALVI:5*,

A lic,juireil 1,y the l'rmi-ion .J iiie A411: C . le Itute
. - - - - _____ - . . . ..

_

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

_

1. u inufacturca by Atwood & Morrill Co. , Inc. Salem, Mass, 135 61-01o,3,, 3,.
(Name b AdJress cf \tanuf acturer)

?
s

2. uanotactorli to, _. General Electric Co. San Jose, California 205-AF705n,3,, y,,#

(Neme and AJJress)d
3. oo ne, Mississippi Power & Light Co.

,

4. Locatma of Ptant Port Gibson, Mississippi.

_. _

5. Pomp o, vahe racnt;t c a;on S/N 7-561 28" - 5754 Main _ Steam Isolation Valve,

For service in Main Steam _Pi. ping System
(Desef descesption of sers ace der c hsch equ -ment was Je signeJ)e

.

(a) nr.i. ing No. 13561-01-H Rev. 5 p,,pa,s.a g Robert hox -

(b) National Hos,J No. N/A
'

6. Design conJiiian, 1375 p,; __._5 8 6 re
(Pre s sures (Tempera ure)

7 The material, design, construction, and oorkmanship complies with AS\f L Code .<ection !!I. Class I

Edition I974 N/A N/A- , Adden.h nate , case No. -

.

tied N s. Ma'erial Spec. No. tiaeuf acturer Rem ark e

(a) Castistits
Body SA2;6-WCB Ouaker Alloy 5/N /-bbi

_ RT.# Ml5.55.
_ . - - --

..

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

__ _ ______ _
_ _ _ . __

__

_ - - - _ ' _ . _ _ . - __ . _ _ _ . . _ _
_

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

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

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

_ _.

(b) t orp u s - - -_
~

_Poppel_.. SA 105..(Q_T) Cann & Saul S/N 4-561

rovet. . SA.10 5_(QTL._ .Cann & Saul S/N 5-561
-..._- __.. _. -

_

._
__

_

__
_

..

__ _

.

.... _ ._. . ____

_

' Supplemental sheetr 6ei fore:s of lists, sketches or dram enes may t,c uec.I prowtisd (t) stae is SW* a ll''. (1) 6nformation in ltress. I,2,5a estSh en thes d.it
eeport es insiviled e.n e.ech she e t, nn 3 (a) eeth sheet is nas.t,a reJ and nom..er of sheete le recorded at top of this form.

.

.

W .

.1Cai;.t.i.2.01t J. . 2. a - -. -- c..._ . ,7



. . . -

l'Oll\1 Ni'V-l (li.it L)
-

*
. . , .,

Mach No. Eta'erial Spee. No. Manutsst uret Eternerke

(C) Dott in g -

ns Ht . 411(188
Cover __. Stud s__(18) SX570,_Gr B.23.g, Jos . Dyson & Sc )

-

_

. _Cips s 5 . j.

_ Cover _Muts _(18) S A 530 ..G t, B 2.3. L .lo s...Dyap rL6_S.o 1s._ _ Ht . #5 P77 51

- Cla ss_5__ __ ___
____ _ .

.

t. _ _ _ _

k-
[. -

(J) Other Put{ ,, _
't/d" Nipples _(2) RA106_Gr R H ; R _ Rteel__ R/M 5-561 1

*
,

* 45 Elbow Sal 0.E lost Mad._Co. S/N 5-561
*

* NDT.I,___Th_e.s.e items conply__3vith tECo_de fo,r n aterial_co_ntruction and workmanship,
_

but am nat_.includedlus_far.as_desigh is concernei

Body Poppet
2175 1450

8. Il> Jrost atie sett rsi. .

CF.IITIFIC\ TION OF fil51GN ,

.

General Electric Co. San Jose, California
| Des.ign information on file as
;

!
Sitess analysis report on file a' --Atwood-Er-Morrill-Co elnc,- Sale /*,-Mass -
Design specifica icas certificJ by _ClydO_T N13 i!) Prof.Eng.5 tate Calif. Reg.No._1153?

Stress analy sis report ecrtifieJ b> Herbert _ Coo'' (1) P'or.rns.sisie Mass Re,.No._10931

(1) Signuute not requircJ. List name only. .

)
Te certify that the st atements made in this report are correct. ,a ,,_

~

Dec .16 75 Atmpd & Morrill Co. , nggjr |-'f>,/ /.'!
3 3;,n,go u,

(u-r-t urere Inc. Quality Control' Manager
N812 ,,p;,c s hiay_L 1977Certificate of Authorisation No.

fWill'll'1C.VIi, OF . Il0P IN41'F.CTION
| ..

l

I 1, the undersigned. holding a s alid comminion imed by she Narianal IWrd of Doller an.1 Pressure Vessel in=pectors

anJ/or the State of Prasince of._.IdO_S s3chus_etts an3,mpiu>ca ss._ Hartford Steam Boiler Insp. & Ins.('

.

of M artf ord ,._ Conn, hue inspecteJ ihe equirmeni described in this Data

Repoir on Dec . 16 . ___ in 75 ., ana sia.c ihar sa che best of mv kno.lcJee and belief, the M2nuf aciurer1
has constructed this equirrwrit in . ceorJance sich she artlicable Sub%ctions of A.4fE Code, $ccrion Ill.
, Dy signing this cutisi. are, ncither the I t$ rector uor his umployer makes any warsaan, capresscJ or implicJ. concern.
ing the equipmeat Jesceika .n thi. Data R6 port. F urthermore, neither ihe inspector nor his employ er shall be liable in any
manner for any pt esuaal injury or 3 rupt riy Jamage er a loss of any kiuJ arising frorn or connected with this inspection.

Date Dec . 1. 6_. .i9 75
.

Ma s s_ 75_5
-

lin__
. O l.f: .b _d Commission s

(Nationai flaard. State. Provinc e and No.)

/_ Io h n f* a u-t't'fo n e s |
et

/ ~~~ /

This form (W73 is oi,s..inat.te from the /.SstE. 345 E. 47th St.. New York. N.Y. 80017Printed in U.S. A. (t '72)
.

.

.

* **M. e , p, . [g ,h
_

g * * .
8 .

.. .

_.



' CArai & baUL bier L Uu.
I/V [0~ b S/

,

''

-- -

1
|, t;OYCASFORD. PA 1C430

Repo., cf Physic:t Tests ccd/cr Chimiel Crmprairius

20 11-17-75. |,

Customer's Order No. Conn & Soul Order No. I
Cue...r Atwood & Morrill Co. A!1-253;3 34063 I.

235 Canal St. Ref. #13561-01-221 -
|

Address S11e m, I'. ass . 01970 N'/ 'F'

G.E. #205-AF-775 ' #1 -
i- C'

PtTch . f[ept .
-~

|
S,, jA"rati.a '

)CHFMICAL COMPOSITIONS 5

r s se | cm He mo ts & Q .4usat e.o. c | {uw4

i
- Ta. . . .

74504 04 32 .018 .012 .67 16.13 4.16 .23 33

Lib. No. PHY5iCAL TE5T5

I * *#"''" 8.H 8.CUT F.Ca4 TEST %Ett G A;.iG E
t At LBS. TEN $lLE LS$. } *e Alfa 'e

{ Pf. L35. | Sewar, to Lbs.

Forg- Ys YS.2is d
- ' *'

ing 3406: 1 .505 29,6C0 148,000 31,503 157, SCO 19.0 084 58.0

Chup y Ir pa ct s :- 108, 0 110.0 L08.0 ft. lbs. O Room T amp.
"V" : Tot ch 64 63 64 mila lateral expansion

CHEMICAL a PHYE ! CAL

REPORT CHICKED

f j9f _ p0THE TE5T5 nY-

Brir.311:-321/352 #h#8 Dour
Sonic to CkS Pro c. A388,Rev. 20(L-11-75) :-Acceptablen.10UD & :OdL(/ O. li!C.C

Heat Yreat to C&S H.T. Pro c.19CO/li100(5-15-75)
Us certify that the contents of this report are correct and accurate and that
all operations perfo:r.ed by our ccapany or subcontractors are in cogpliance
with the recuire. cents of materials specification and the ASME Code,oec. III67
Editicn.

Cut. ., . 5,.<;rie tioni: ALR;; SA-564,Gr. 630, Cd.1100 zu:r.115,000 YS. 2%
Charpy "V'' Impa cts 25 'y a R.T. Min. 140,,0C0v.

c. 14;
311 Min. 45,317/4 PH n. om

THE ABOVE TESTS COVER THE FOLLOWING MATERIAL:

1 - Valve Stem Forging per Dwg. 21320-D,Rev. I for Code 15215-644 0582
Forging serialized #9

ARPF,OVED
GE & AHi / CANN & SAUL STEEL CO.c,u o ,;j ' ';

ou m.ki/ir $ ,/'///r n (7 w,, J

.....u..,

%g?ffhenu fte
''fhr

-*+s n.wremrmasw y . . < . . . .
cened teene ca. . ewa no:ees cc::t

5 N.MRNEO M %W .O M MW 4'

w. n



b t O t i1 A L g t L t b i d I b NLNU.u Udo 6
'

.- ,

NUCLEAR ENERGY DIVISION O

A P R O D U CT Q U A L ITY C E RTI F IC ATIO N IEM^R'43MM3FF2FnMh33]
'

C us r OM E 8tipa O J E C T PRODUCT NAMC MPL NO.

hPGrand Gulf I 28" Main Steam Isolation Valve B21-F022
'j h.1j atv PuaCsast o noca irtMt.,No. ovaN r .1 vc. t couCuasr. onuc a No. .

j 205-[F775 12 1 (one) 1 (one) i 4:'

SUPPLIER'S CERTIFICATION

THIS IS TO CEPTtFY TH AT THE PRODUCTS IDENTIFIED HEREIN HAVE BEEN MANUF ACTURED F/l)'

UNDE R A cot 1T ROLLED OUAllTY AS$UR ANCE PROGR AM AND ARE IN CONFORMANCE Q
| WITH THE PROCURE?.'ENT QUALITY REQUIREMENTS INCLUDING APPLICABLE CODES. STAND- 6gi

1 ARDS AND SPECIFICATIONS AS IDENTIFIED IN THE ABOVE-REFERENCED DOCUMENTS. UNLESS Mg
[.VNOTED BELOW. ANY SUPPORTING DOCU'.1ENTATION WILL BE FORWARDED OR RETAINED IN
. Y'q' ] ACCORDANCE WITHSURCH ASE ORDER REQUIREMENTS.

SIGNED: / DATE: -

I

[k'sf TITLE- Ouality Control Manacer OR G ANIZATION: Atwood & Morrill Co.Inc.
,

i e
f GE QUALITY ASSURANCE CERTIFICATION,

THIS IS TO CERTIFY THAT EVIDENCE SUPPORTING THE ABOVE SUP' PLIER'S CERTIFICATION #i>
'j

STATEMENT HAS BEEN REVIEWED AND NO PRODUCT NONCO*.1FORMANCES FROM PROCURE- F,
. | ; MENT OUAllTY R QUIP Ig;'1ENTS HAVE BEEN FOUND UNLESS NOTED BELOW..

SIGNED l2I, ![III 4*d DATE:
-

TITLE. E O A REPRE Fi4T AT E ORGANIZATION' r

I ,%
'! NONCONFORMANCES FROM PROCUREMENT QUALITY REQUIREMENTS. $

; o

i g>'

Lb| ;
-

, .

REMARKS /EQUIPMEN T SERI AL NUMBERS-

h '

Valve Serial Number 7-561
,

'
,

) 4
Ih:

8 ;
:

W
. i

.
.

1
*

, . . ,

s :.
?

:;
..

' JRM'sFSM9fMnssRMSdKW3@dSf5fEMMRWf@@$4
. . . . . . . . . . . . . . . . . .

u = u..;:..;. a ,...- : ... a.Jekiq. jwe > u : h



N P.O. AM-25931
~

Atwood and Morrill Co. Heat No. SP7751.

* ' 28'S Canal Street
Code A-51Salem, Massachusetts 01970 ,

Bricch Code 21838-7!'' cfg -

// Pcs. Hex Nuts for 26" and 23" Main Stea n Isolation Valves
.

2-1/4" - 8 ANSI Stardard Heavy

SPECIFICATION: SA-540 B-23, Class 5 ,

;e
4h ,

HEAT NO. [ SP7751 CODE NO. A-51
c

/ / / / / /
IADLE ANALYSIS: C .39 Mn '.73 Phos ..D12 Sul .014 Sil .22 Cr .8G Ni-1.77 Mo--

, '

CHECK ANALYSIS: C .42 Mn .80 Thos 013 Sul .013 Sil .24 Cr .83 Ni-1.65 Mo .25
'

MECHANICAL TESTS:
YIELD / ELONG / RED / BHN"

TENSILE ,.
_

148,000 131,500 19.0 58.8 286
'

151,000 134,500 20.0 58.1 286
.

O

CHARPY IMFACT TEST AT +60 F PER SA-370 45 Ft/Lbs.
-

FT/LBS, LAT. EXPANSION (IN .) ?? DUC. FRACTUR E AREA

65.5 .042 100S6-

66.5 .044 100S6

.
65.0 .042 100S6

'

/ Ave. 65.5 .

- 64.0 .043 1009; -

62.0 .039 100S6
,

62.5_ .039 10006 ,

Ave. 63.0 --

.
-

Meets Mechanical requirements 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 at 1100 F 3 Hrs. at Heat - Air Cooled
Per Procedure H~IM-573 Rev. 2, dated 6-12-75.

CHEM.lCAL & PHYSICAC' -Continued-
REPORT CHECKED.

.

APPROVED s>
. /'7 . --- .

7 ?)
r% .p

DATE t'
.

[C 0:tr/2'/O'M / - 72 -
-/4-@@y ni.k.nn 5r@63?ity Crtral Repr:::r.ta:NP.SfgD & g

*

'k8* R. E. C::m; .
- / 1. CO. tilC.

-

j .

p' Cc. cral E!c:!d: Co. . E'.'l3 ft:je:ts Oc;t. "'"'o /
-

g
d .'c P.0'!

.

G) A .r. i.t - t 'f .

* * * - * e em 4 ,
g[ , g *p * _* , _ ", *

. - -



Atwood and Mo :111 Co. S.O. N-572
. 235_ Canal Street D.v0. D 3 730
Sicm, Ma:sachusetts 01970 Brisch Code 34285-2.

*

327G. .
' '

.
~ - Code A-88-

.

y - Heat No. 114183
Pcs. Studs for 2G" arb 28" .'N:, steam Isolation Valves

'
~ ~

2-1/4 " - 8 U N3A x 13-1/4 " Long S. E. 3-1/2" N. E. 3-1/2 "
-

-

ePer Sketch # 3730 I
& :f E

SPECIFICATIONS: bAlloy Steel Bolting Material for Special application -

hSME SA-540 Gr. 3-23, Class 5 /
,

HEAT NUMBER: 114153
CODE A-33

. / / | / / / / /*

LADLE ANALYSIS C .42 Mn .31 Phos .009 Sul .008 S11.34 Cr .81 Ni-1.75 Mo 28
:

CHECK ANALYSIS C .42 Mn .81 Phos .014 Sul .006 Sil .27 Cr .82 Ni-1.74 Mo .26
. .

MECHANICAL TESTS: ..

TENSIT ' WD ELONG RED , BHN
153,000 < 135,750' 19 .0 54.9' 302 .

"

5 5 . 5 '. 293151,750 ' 134,000 ' 20.0 ''

CHARPY V-NOTCH IMPACT TEST PER SA-370 Specification at ^50 F 45
ft/lbs .-

FT.LBS. LAT. EXPANSION (IN.) ' DUC . FRACTUR E AD.De
.,,

01.5 .036 100
61.5 .039 100

Ave. 56.5
,

10 0_47.0 .030
'~

. . ,

,

62.0 .040 '100'-

62.5 040 100
61.5 .038 10 0

Ave. 62.0

-
p..;.13 r,p f@ality C:dt:1 F.5; "dheD 5 h ~' WEC

'
- '

R. E Cim;'3
HEAT TREAT DATA: .g.nud e:$.i Co. - EM F4d 041-

Heated to 1550 ? 2-1/2 Ers. at Heat - Oil Quenched
Tempered 1160 F 3 Hrs, at Heat - Air Cooled

..

'
.. .

Per Procedure H.T.N.-572, Rev. 2, dated 6-12-75-

...

CHEMICAL & PH'/SICAL*
.

.
..

APPROVED REPORT CHECKED-Conunued-
'

,'
II- f' LQ

M jfgx'oMC
. n.

,

jy| ,|sp fB /, , s; om.
;; . .

0- Alwa00 & Wrdtt w. 9:2.
-a t'%|' -

.

o
] A . L ' t i y Y r r '.,'

I
.

>.i.<
*

o,

. s:_. . . . e . ,. -. .. ... ~



'7''" CANN & SAUL STEEL UU. 'ryJj,,y di 2 /;.

circn:rono, es. ::c:a** -

R: port (.I Pi.ysic;l Testa cad /cr Chemic:t C1mp;sitixs'

,. o 11 6-75 REVISED COPY.

Cvitemer's 0,Jer No. C.nn & S.ul order No.

ent.mer Atweed & Morrill Co. AM-25353 34061.

2F5 Canal St. Ref. #13561 01 211 O'
.

Address Sc. lcm, Mass. 01970
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Attachment 7 to AECM-81/273
Page 1 of 1 GC

FSAR

251.7 Insufficient data has been supplied to demonstrate that the
weld metals SP6214B, 627260 and 401S0371 have a minimum upper
anelf energy of 75 f t-lb 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, flux and thermal treatments as the four identified
beltline welds.

RESPONSE

Heat numbers SP6214B 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.

1

M5C12
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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-af fected zone material. To help 1

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) Fabrication history of each test specimen;

(5) Chemical composition of each test specimen.

| Provide the location, lead factor and withdrawal time fe 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.

RESPONSE

Grand Guif 1
RPV Surveillance Specimens

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

j consideredsigNkficant,especiallybecauseoftheinsensitivityofthese
materials to neutron radiation damage. Heat Affected Zone (HAZ) specimensi

! were taken from the HAZ of the weldment fabricated from the materia's
indicated in Table 5.3-3.;

The CB1N 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
Submerged Arc welding was performed, as verified with CBIN.

Specimen orientations, locations in test plate, and quantitles are in
compliance with ASTM E-ISS-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.

Altg3

. ,. _ __.__ ___ _ _ _ . . _ _ - - . - _ _ _ - _ . . - - _ . . _ ---- __ __ _ _.
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ATTACHMENT 251. 8-1

"
*

' GRAND GULF I SUR'iEILLANCE SPECIMEN WELD PROCEDURE
. _. . . . . _

_ . CBI NUCLEAR CC..PNiY WELD PROC ~ CURE
SPECIFICATION

CHICAGO DRIDGE & IRON CO. LC" ^110Y SMA & SA
Grooves & B u i l d .:=-__

custouta Genera 1 Elcetric Comnanv '* %8%* E_.3e ., ,.,_ ,- . 4
emooucT unct pan vrttrt s (Class 1) Pact No._ 1 os 3

nietion Shaelded Metal Arc and Submerced Are carg_ 2-17-69
_ _ _ _ _ _ Ne'Idinc of AS:tC P12D Suberoun 1 Material mEvtsioN No _B ( 7- 2 3- 7 4 ) oJ o

_ REFERENCE SPECIFICATIONS pgg}]gA7 gggypgugg73
C'neral WPS 800 Latest Revisione ' ' " - - - ' ' ' " -

General WPS 820 Latest Revision Minimum preheat of 300*F shall be
PROCEDUR E QUALIFICATloN .f*lthickness of the weld Joint and

: NO. POSITION THICKNESS R'ANCE adjhc9nt base material for a mini-*

mum distance of "T" or "6",which-18 9 0 (SMA) V 3/16" to 8" e s eas , where "T" is the1891 (SMA) H 3/16" to 8" "189 2 (S!!A) CH,F 3/16" to 8"
*

189 3 (S A-1| T 3/16" to 8" . Maintain 300*F min. preheat temp.
6 2 2 0 0 (S A-21 F 3/16" to 8" until start of postweld heat treat-

"
ment except for longitudinal and'

POST HEAT TREATMENT - circumferential shell and head
Procedure qualified with 50 hrs. at seams , preheat may be drcpped to
1130*F +25'/-50*F. 250*F min. 8 hours after ccmpletier
Postweld heat t.reat.ent of the weld- of welding. All runof f tabs and
ment shall be in accordance with a flux dams must be removed prior to
CB&I approved procedure. dropping preheat below 300*F.-

B ASE METAL- ^
*

ASME SA-533 Gr B Class 1 or The interpass temperature shall-

SA-508 Class 2 i not exceed 500* F maximum. .

AS?C Groun No. P12D Subereue I *

ylttra py;xt.
FILLER MFTAL - ASIC Submerced Arc,

| Shielded Metal,Are Specification - H.A.
Specification - SFA-5.5 Classification - N.A.
Classification - E8018-G Analysis - A3 (except Ni 0.50 to'

Analysis - A3 (except Ni 0.50 tol.25) 1.25)Usability - F4 Usability - F6
Trade Un=c , Alloy Rods E8018N!! Trade Name - CBI INM?i (11 Nickel)

Subnerg'ed Are or equalJee Ad acent C ol u .n . -3
ELEC-'RICAL Cl!ARACTERISTICS :

ELECTRICAL CHARACTERISTICS - SMA - DCRP
See Adjacent Column.

SHIELDINC C AS - None Tandom Uire
DACKUP CA$ - Honc -

Trail Warc A.
FLUX - Linde 124 Single Wire - DCRP

.

_ _ _ _ _ _ _ _ - - - _ _ _ _ _
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251.9 To demonstrate compliance with Paragraph IV.A.3 of Appendix G,
10 CFR Part 2, identify all ferritic piping in the reactor
coolant pressure boundary by component part, ASME material
designation, fracture toughness requirements, and fracture
toughness c st results.

RESPONSE

BOP

Ferritic piping employed in the reactor coolant pressure boundary (RCPB)
(Class 1) was surveyed to identify the limiting case using maximum wall
thickness as the criteria. Feedwater system piping was identified as
the limiting case. The material test report for a representative p;pe
spool used at Grand Gulf is attached for your review. This report
includes stated compliance with ASME Section III as required by Appendix
G to 10 CFR 50. A brief data summary from that report is provided
below. Fracture toughness data on all other ferritic piping in the RCPB
is available for review at the Grand Gulf Nuclear Station.

Pipe Spool Wall Test Heat
Number Thickness Size Material Temperatur Number

Q1B21G030-5-8 1.219" 24" SA-106 +50 F L2505
Grade C

NSSS

See the response to Question 251.1.

M5C3
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252.1 We have assessed the ferritic materials in the Grand Gulf
Units 1 and 2 containment system that constitute the contain-
ment pressure boundary to determine if the material fracture
toughness is in compliance with the requirements of General
Criterion 51, " Fracture Prevention of Containment Pressure
Bo un da ry . "

GDC-51 requires that under operating, maintenance, testing and
postulated accident conditions , (1) the ferritic materials of
the containment pressure boundary behave in a nonbrittle
manner, and (2) the probability of rapidly propagating fracturee

is minimized.

The Grand Gulf primary containment is a reinforced concrete

structure with a thin steel liner on the inside surface which
serves as a leaktight membrane. The ferritic materials of the
containment pressure boundary which were considered in our
assessment were those applied in the fabrication of the equip-
ment hatch, personnel airlceks, penetrations and piping system
components, including the isolation valves required to isolate
the system. These components are the parts of the containment
system which are not backed by concrete and must sustain
loads.

The Grand Gulf containment pressure boundary is comprised of
ASME Code Class 1, 2 and MC components. In late 1979, we
reviewed t'.le fracture toughness requirements of the ferritic
materials of Class MC, Class 2 and Class 1 components which
typically constitute the containment pressure boundary. Based
on this review we determined that the fracture toughness
requirements contained in ASME Code Editions and Addenda
typical of those used in the design of the Grand Gulf Units 1
and 2 containment may not ensure compliance with GDC-51 for
all areas of the containment pressure boundary. We initiated
a program to review fracture toughness requirements for contain-
ment pressure boundary materials for the purpose of defining
those fracture toughness criteria that most appropriately
address the requirements o f GDC-51. Prior to completion of
this study, we have elected to apply in our licensing reviews

the criteria identified in the Summer 1977 Addenda cf Section
III of the ASME Code for Class 2 components. These criteria
were selected to ensure that uniform fracture toughness require-
tents , consistent with the containment safety function, are
applied to all components in the containment pressure boundary.
Accordingly, we have reviewed the Class 1, 2, and MC components
in the Grand Gulf containment pressure boundary according to
the fracture toughness requirements of the Summer 1977 Addenda
of Section III for Class 2 components. However, in order to
complete our review, we require additional information because
the FSAR does not provide the information necessary to charac-
terize the fracture toughness of the reactor containment
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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) Lowest Service Metal Temperature

The lowest service metal temperature within the context

of the effective NE 2300 and GDC-51.

(2) 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 detail drawings showing as-
built configurations and dimensioning of hot and cold
pipe penetrations.

(c) 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.

(3) Equipment Hatch and Personnel Access Airlock

(a) Full 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.'

(c) Fracture toughness data relating to the materials of
those parts which perform the containment function and
provide a pressure boundary under the conditions cited by

GDC-51.

(L) Main Steam - Main Feedwater - Auxiliary Feedvater System

i

(a) Full size piping diagrams and related pipeline list ,
pipe design tables which ident.i fy these systems by line
designators and pipe size, schedule or wall and rsterial
by specification and grade and which identify valves by
number, type and valve pressure boundary materials by

i specification, grade and final heat treat condition.

!
. - _ - _ _ _ _ - ____________ ______ _
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(b) Fracture toughness data - elating to the material of
those parts of the main steam-main feedwater and auxiliary
feedwater systems which perform the containment function
and provide a pressure boundary undar the conditions
cited by GDC-51.

(c) Graphic legend information relating to the piping
diagrams addressed in item h(a).

(5) Should the fracture toughness data requested under items
2(c), 3(c) and h(c) above be unavailable, the applicant
is requested to provide the following information for the
materials of interest.

1. Seamless Pipe

(a) Billet heating temperature prior to piercing
(b) In-process reheat temperatures
(c) Stock wall thickness prior to final sizing
(d) Reheat temperature prior to final sizing
(e) Pipe final heat treatment or pipe assembly heat

treatment

2. Seamless Ells

(a) Stock heating temperature prior to hot forming
(b) In-process reheat temperatures
(c) Ell final heat treatment or pipe assembly heat

treatment

3. Welded Pipe

(a) Metallurgical heat treat condition of plate stock
as entered into fabrication

(b) Plate stock heating temperature prior to hot forming
(c) In-process reheat temperatures
(d) Pipe final heat treatment or pipe assembly heat

treatment

h. Welded Ells

(a) Metallurgical heat treat condition of stock as;

'

entered into fabrication
(b) Stock heating temperature prior to hot forming
(c) In-process reheat temperatures
(d) In-process heat treatments
(e) Ell final heat treatment or pipe assembly heat

treatment

__--_-_-__ __
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5. Valves

(a) Final metallurgical heat treat condition of the
material of those parts which constitute parts
of the pressure boundary.

(b) In-process postweld repair heat treatments of the
material of those parts which constitute parts
of the pressure boundary.

RESPONSE

1. The lowest Service Metal Temperature (LSMT), which could be experi-
enced by containment boundary materials is 460*F. This value is
conservative with respect to NE 2300 an? GDC-51. This LSMT does
not apply to the Disc of the Outboard Feedwater Check Valve. The
LSMT for this valve is currently being evaluated and will be provided
in a later amendment.

2. Materials of all penetration sleeves have been reviewed and found

to be either ASTM 516 Grade 70 or ASTM A333. Evaluation of the
t remaining parts of the penetration assemblies for the most limiting

components is given in the response to item 4 of this question.
p Actual fracture toughness data for each material of the penetration

sleeves are attached for your review.

Fracture toughness data (cer tified material test reports) and
detail drawings for all penetration assemblies are available for
review at the Grand Gulf Nuclear Station.

3. The equipment hatch and personnel airlocks drawings have been
reviewed to determine the maximum thickness of the containment
boundary parts. Each opening is fabricated of ASTM A516 Grade 70
material. The maximum thicknesa dimension is 4 inches which is
the thickness of the seal block. Actual fracture toughness data
for the seal block are attached air your review.

Fracture toughness data and detail drawings for other parts of the
equipment hatch and for the personnel airlocks are available for
review at the Grand Gulf Nuclear Station. The containment boundary
parts of the personnel blocks are bounded by the equipment hatch
seal block.

4. Piping diagrams and graphic legends for the main steam and main
I

feedwater systems are available for review at the Grand Gulf Nuclear !

Station. Fracture toughness data relating to the material of those |

parts of the main feedwater system which perform the containment
function are attached for your review.

..
.

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

5 The fracture toughness data requested in this question is available
for review at the Grand Gulf Nuclear Station.
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060 : .'35h | .038'
:

'

!
'

%9
Plates ar.d te sts heate< 1 to 1525*F. /1675 7., h eld 1/P hr er in :h rnin., a ad.

gh* wa te r quenched., then tempered 122 )"F., held L/2 hr' per neh trLn., and
,

. ,

water quenched.

Tests stre .s rel Leved by hea bing w tthin a rat
a o f lb'3*F. 'per hr to.

1100"F./ll 52*F., held L hr. aer in :h , an3 furnhee mt:coole i vithin a
| |

rate of 100 F. p ?r hr. to 80 )*F. 8 1

! :

i.
.

i. .

| |

e . . . .- .. .) sV U V ll 6 9 Y i) .| a . .
' - - ~ . - ..

.

,
_.



,' AFFIs- ->
.

_

/87 LUKENS STEEL COMPANY ., 5-2-75 'Its wol540-03-06 ' ~
'

PU RCH ASE R-
oAre,,

, CoAftSVILLE. 8%. IT320
CONSIGNEE:

i, Chicrgo Bridgo & Ircn Co. TEST CERTIFICATE .| ,
a Pur. Dept. "'it oeoee No. cu5toMee e o.

Greenville, Pa. 16125
79213-1 73-7341U-19 MP 5175 JW P4;;EF.asg peepso+

'

s
/- / . > J /-

ANCE WITM PURCHA5E O#)(Bje60ief MENYfMD 5PEC'FPC A%$l [: wis m.tremt HAs sE EN M ANUF ACTUtf D F($TEDIN ACC

CB&I MS-6042 evy/01974 QAS 345 Rev. 0 SA-516 cr. 70 ASME Code Section 2 & 3 C1. MC 1971 Edition s,

Thru Summer 973 Addenda .

etNo if 5T O_, K . noect~iifv insi v
_

/ / / C H E MC A L ANALYSIS _ J,

MELT NO. C// MN // P // /5 / Cu Si /
'

Ni Ce Mo V Te At V B G{R Q $1g8/
;

/ 'f / / v ''

,,

I7847 24 95 011 030 22
e#?k Jdy5 7-8>

i gC o
AN J

SNo
f

.

.

> N
- C.

. ::

}7'(
- Jw

,
-

-.

/ / / PH YSIC A L PROPE lES t J
'MPACf 5 / ?racture O.by/ ",*/

.nr/ wnWn
% R. BHN .,Ong .5tAsMELT NO. DESCR1PTION2y y-Not -10' p ance"- na 'N

f p

X7fA7 6 600 815 28 /l /I / / / /
570 790 28 70 170 164 60-60-60 1- 3-1/16" x 80 x 228

Iateral Expansioh in Ihches' d- -

.058 LO60 .LO54
..- 3. .-

:
1 I

.

/f
Plate innd teists/ leitted to 1625'F./lk5'F., heldl1/2 h?. per inch min. ,and Affirmed and Subgrgd before mef

day or g__1975 ;water quenched, then tempered 1240*F ., he Ld 1/21 hr. per inch min., and t his,

water quenched. I g i

fI31 F. pe:c hr. to 1150 [//d ,ga,//; JT:stslitMas relieved byMating within_a rate f
hold 15 hrs. and furnace '6coled with Ln' a :cate vi 103*9. per hr. to 60MFr *

O
N, o/ - REFIiRENC|E ~~~~"-~~ToErTWiT J,

,

is | u ,e. a.,. e.,i, #p,iii,i,7A

-

g
__ kW| - -' fM_,'

~~
>

W6 hrrzby certify the above information is correct. 9 ') ,U,,,,,so, ,,s,,no M_ nt 47 //J- 4
x

n J l~. Q g s, ,

.
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h LUKENS STEEL COMPANYPuecHAste: AFFI -

"L' "

"

11 11_74 1540-03-05
oare., COAftSYtLLE. PA.19320
CON %NR

Chicago Bridge & Iron Co. TEST CERTIFICATE ,' *
6 Purch. Dept. " ' " ' " " ' ' " " " " "

Greenville, Pa. 16125 79213-1 73-7341U-19 DP 11774 M -

.

,Peeeph Slee '

~,s..n=t .s .n~ ..~u..crunoydsno ,~ys.e.~ur .u.cs.se yd noumycGs .~o sncinc.7s>

.

4
SA-516 or.70[ASME Code Sej/2&3 C1.Mc 1971 Edit. thru

/
CB&I MS-6042 Rev.o 1974 QAS 345 Rev.O

/ Summer 1973 Addenda
-

EEND TEST 0 X. so-oce~ei'v 'es'
.

/ / / / /j
C_ H ER|, C A LA N A L i5TS V.-, ,

-)MELT NO. ,/ C1/ 'MN\/ /PV /5|/ Cu ( N C. Mo V Ti At 8 nPA1n E17ra

T8631 23 91 008 030 23
j 7-8 h

CBI COMPACT NC . 73-7341-U
%BECHTEI SUBCON'IRACT NO. 9645-C-131.0

CRAND GULF NUCLEAR STAl lON - Uf 41T #1 'js /*

PORT CI ISON "41531SSIPPI ,

,
1 /

\ 'I \ ,j '
/ .

,

/ / /f PHYSICAL PROPERTIESf Fractura J
I . '"A' / WA v-Hotch -10*A jLshear

.

/ J

' ''"'l'' ' ' ' ' "

/ / '

i~ h''"-
5t ^' hp ' *'''' 5 / AppearancenurNO, *eA =

iAa e- oE sc RIPT1ON
' -

l' I /|T 5 544 767 26 /j /. / -

/ 1- 3 1/16" x 80 x 228i530 755 26 53 39 I 54 <50-50-50
'

al Expansig|n in Ipches /Inter -

J
.046 i .036.i .048/ /

1 I / d.
.

T8631 6 455 773 28 /
44 ;49 | 57 /

/ 2- "/ J--
-

602 781 26
| 40-40 40

-

al Expansig|n in Ipches/ .
'

J . Later
'

<

/g/ .043I .053-1.o42# aj v ;.n r e e-c wt
testa heated /fo 1625'P./1675*f. held 1/q hr. p|er inept dai er$rar., Mere meNOV_Li s74._.

' Platas and min and water t's
qu nched- tiima it,empered 1240*F. held 1/2 hr .per inch mi . Iand water quench;ed.

, . J
Tasts at abelie a by e t.Lng within arate!of l'F. (per hr .toI15 F. held N' '

15 hrs.'ar/d furnace cooled iShin a rate or 163'F. Iper hrt. to 600* .UuL Not a r y Pu blic J
i i u ,c. _ - ..,.., ~ ..,2o.i m,

w, air:by certify the above information is correct.
.

'
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J
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rWOARMCO 5 CORPORATIO[ I"**+i''' SE T
. Fem :c. 0321 5 (3/1/74}"N # ' ' ' .JtiBRIDGE WORKS, AMBRIDGE, PAL :.-

REPORT OF TESTS
~3 ' |b ~ l0Pirol SO Y b7EE' DU'fd WC ' / Date:

Custonser:

5pecifico: ion: A &rM A - 33 3 -12. A / AJME JA-333' Armco order No. 00h!'/ 8'70 0 - O/ 70/}

S m i'$ G A 1 ano GR V/ 3 rect h /%* Custo.ner order no. fo </2 o 9
n-,e,;el:

PHYSICAL TESTS OtATERI AL NORMAllZED'AT 165f'F) 6T/L6- 4/A Co o4 r d
Teens..rs. ><

0 800/M r Elt,ngstion Lon2itudinal

Yiel! Strorsoth / Ultimate PSI / in 2 toch ./ ,,3,r i p Pr,und Hydro t P SI
* tem [ Hrot Number ,p Ide rtil. cation j*

/2 // x /. 3/2 9'S750 7 slo o o 36 o X yhcc*
|

f / / /
i

3| .23'|099
** "'/2.50o ~) 3 [o o 32.oh ** o. <<s

\Y
V

I .

CHEMICAL ANALY,515
c! - si [ '

un e s i4; c, ! no v g.,.et,,: s o sv4 , :/

l 23t/099' Y'6 9d Oll O/7 V3 } chem
Y7 95 o/o Off YV ) C HECK'

n no

yi '13 O/l C/7 VV -- LRott**~

~~

..

Chicago Bridge & Irn f -

'' E rK - ''. U mYT 4T T;-H 4 m -
..

A T r.
~Capitol S.O.# RN-1010-A g , , .. AL M''

P.O.# G-70983-7341/41 Ptl- .. WIT lv_

._ d
'

- 4

Ch# P-19519 . , w. ...
,

' O V I'' '" r'- ''"N '7- 7 7'
^

Item 4 8 '

~

_- ,/ LJ
__ _ - _ - _ -

- - - -

,

O
IMPACT TESTS - Longit'udinal X' Transverse / Size 10x 10 MM.

' Condition 1: Impoet Test Normalizing Temperature 1650 F of Ro Minutes Sook, Still Air Cooled. c
Condition 2: Impact Test Normalizing Temperature 1650 F at fo- Minutes Sook, Still Air Cooled and

Stress Relieved at 1100 F ot 80 Minutes Sook, Furnace Cooled. v_H ,,sf
Condition 3: Impact Test Water Quenched & Tempered et Minimum Sook of one Hour Per inch of Wall. ex,,g 7,,,

,

r. Dvedt, Froov',. '/ Lateral Esponsion Condition T em pe rat ur.*FFT/LB f,.sact Volve or 5+t t. / Ave. ' f' Ittal Heat Hu d er f
' ' ' . o/i *Ek s~oI 73</099 /(s 16 '' 17'= 16' S% ' 5%' 5% . oIV .oto

23 lb /5 = /f 5'/. 5% SX od , Bob . cob A!c6>; L fo *
u "

i
-

CDI ( ONTMCT NO. 73 7341.U
M'! T 000FGliij A i no. Ei 45-C.151.

- ',,

* 2. j r , Wra CULF : (UctEAfi STATIO 4 , I m r--
~~

*'

. , -

KrRT CIBSON. f-UssI3sth p. _.,

'' . ' l /
,, __

'

3 . '4 f. 3 The chemico? analyses and physical or mechanical
,

'K tests reported above ore correct as contained in
#"

%*
') ,

the recer of the corporation. AM
"

, J s,I 4, .Vm. . ~ .

rs.. em L g pt j, . , ,

/0%.hty re. t'.:--y T.:::.. en.e c,.
u. . I t. ..- ; ,. i i ,a,-. . .. .. ,8

2 . .xi.a anr,.- ,

<
__-



] 8'' T BURGH, 15220 p. $."[*o [',[,'['

:::d. POPLAR STRE,;::c::::.2,:=:t :::.::,~::: =k iz:=h*

' N ,...h ' " " * * " ' ' ' "c

%d ~ ~~:,y; amy:: ::,as;~;,':::::.:: :;;;; :::::: ~~
LA DOR ATOR Y No. 742984s

ARC A CCDE 412 TELEPMoNE 922-4000

cucNT*S No. L-66851 REPORT
Rel. #17 OF REP RT No. 1

CHARPY IMPACT o^Tc - 2-22-74
.____. - _.

REPORT TO: } ; Capitol Pipe & Steel Products Inc.

cm Nuclear Products Division

O$ ! 730 Superior Avenue
H 2

e$$
. Carnegie. Pennsyl ania 15106

!:
e$ I P.D.M. PN-9382A T)12 521REPORT FOR: o

.p f J. I Cust. PO 148473 Add 12
Y va' ? E i |

g@ g ] TYPE AFTM A333/Gr. 6 /M ATERI AL INFORMATIO1 A g
| gC0 g -i SIZE 12" 'SCH. 160 ' HT. 234099'
\ ra n a m |

SPECIFICATION: 1 M E'd
y

e a ASTM A333 Cr. 6
5 " m' 6 #

sg

Material i.u. ..

Identification N o. l'st Results

/ Ft. Lbs. C

(" / / ~ol 234099 Charpy Impact -30 F 28w
,/

/ / -
'~

2 234099 Charpy Impact -30 F 35f
/

3 234099 / !Charpy Impact -30 F 28 '

.-

Lateral Fxpansion In. Ehear 7 cl.cavage 7. -

1 .032 5 95
CBI CCriTRACT No. 73-7341 U p

7 BECllTEL SUBCO.VIBACT tlO 9645-C 151.0 /033 5 %CRMID CULT NUCLEAR STATICII--UNIT *1

.031 [PORT CIBSON. MISSISS!PPI

5 /3 95

The above tests meet the impact requirements of AETN A333 Cr. 6.

WE HERE2Y CERTIFY THAT THIS IS
A TRL'E CO:" O. THE ORIGIN AL MILL 2-21-74

*'TEIT C_.~ CAT: ON FILE WITH'

C/.? TAL FJE k a STEEL.

PRODUCT:.1:4C. - y..

h SIGNED'f.f'bWMK I #FN Far L Ca liaj;her , g(anager
REFERENCBys : cal Testina cenartmucm

cc: 4- client

j 7 ONLYcms

& ''' "h'~ $ Qf
'

,
. .

g MetotrurgiceI t.cboorcryv

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



*
__m ~.e o-c.. .v s ,w om o em u'

reta r t.s..ru s ee n -

,f eso r? PLAR STn:CT PITTSDURC H. PA '220. ,. b n.,o'; ........J,c.:,,,.,..,.,..,,,,,...<.
.

p. o. co x ...c.

,.......,...c.c.,u...s.m,...,.....m.. a m ou~ca. * < in m. , ...t.f w. . . . ,/1 m..... , , . . . . . ...e
;,w r ea eva:6.c .v.c ., e r

,.u...... ... .. .g4 ..i.....is. tv.,;.u...> e o= rein.c, e..o o etc....ui=r.o.m .it ro g i s as r t ,t a s . o e r = pe =c ciu m v. w i s i t . cr en o v s k.

L.A DOR ATORY No. 7k298kAF4 E . C O OC 4 :2 T E L E 8'HO NE 9 2 2 4000

cucNT'S No. L-66051 onocn no. PG-17500REPORTRe1. ill? OF " " " ' " ' 1-

C11ARPY IMPACT oATc 2-22-74
REPORT TO: Capitol Pipe & Stel Products Inc.

Nucicate Products Division
730 Superior Avenue

. Carnegie, Pennsyhania 151C,5

REPORT FOR: C_.B.&I. _RN-10'6-A P-19519_

_. CUSL PO=__ G2D_9 8_3_- 73 til/111 PT .1

MATERIAL INFOR*/.r T10N: TYPE AFTN A333 Gr. 6s

SIZE 12 '' SCH. 100 HT. 23'090

SPECIFICATION: AFTM A333 cr. 6
.

f/.aterial Heat
_

Identific: tic,n No. Test Results
,,

Ft. Lbs. r. .
I 1 234099 Charpy I:apact -30 F 28

-

2 234099 chcrpy Impact -30 F 35
c

3 234099 Charpy Ir.ipact -30 F 28 ~

*3

- La teral i':mnsion 10. Thear 7 P le a va r e ~', -

i. . !LLr.

1
.-

,7 y;73 .032 5 95 Q
's' .

. . .

.033 5 95

. .m
2

.

1
-

.. . .. . m . - .

q,<-nv O rI.hl3 S:G- M '

5 95 C!/ | Ff
IUfgD EDhe above ter.tr's.c W the 1mpact c m,u l rc:.:e n t : o f .* .r T. : ?. 3 33 cr . 6.

j
O

7 --
-- Nyk.- : Chicago Bridge & Irn -- p _7 ) _ 7 ,, .

om. g i ,,, -t Capitol S.O.# RN-1016-A
P.O.# G-70983-73til/111 Ptl N

.

,

Ch# P-19519 ! MIdb 7 '"? .E

[{g~,pp,3,.,,C'r
:

" 'r i. ca i ! n i t.:r , (/.a na c.r
[I Item = 8 - T 'Z J l' tyr ! ca l 'i er L l i.r. 1 -= /,. . l'le; :.. .-"'*

*

{'F,b ,d BECHTTI. 5,.,CBI CCN Utt NO. 73 7341 U
Il #

CONDIACT NO. 9645 C-15?.0
g * |c p no cv NuCiun sTanon-unir en i

3- PORTCl o N. f!!SSISSIPPI g
A '

L



, Doc. I.D. No. 9645-M-312.0-QlB21G502B-16.0-10
, , 17.1.

ARMC0 Machinery and Equipment Division 17.2 g
.
*

\/ 4,mco st..i co, pet *" Bechtel Power Corocrationcustomer
Torrance. Cattfamia

g Port Gibson, Mississippi

LABORATORY REPORT 9645-M-312.0CuSToMEn S runCHASE onDEn No.

IPN-27970NSCO SALES REGISTER NO-
D. A. Benderoi,. 5-20-77 sy

SPECIFICATION NO ASME-SA-508, . C1._1 and
Bechtel Spec. 9645-M-312.0

Y'PART NAME ~
APN 616 ' Customer's

10 Equipment No. -- Q1B21G502-B- 151016 -9g,co o,,, yo_PART No.

' " '' '""'TENS!LE TEST HARDNESS IMPACT TEST

COUPON BE
| TRANS.IDENTIFICATION Paoor erntse P. s . - ULTIMATE ELONG. REDUCT. B RIN rLL LONG. TE

verto star.NGTH P. S. I. STRENGTH nocrwrtL rron FT. tas.

YtrLD POINT P. S . I . SHORr C H A R PY FT.LBS.

522316-B1A 73,600 86,500 27.5 66.2 See Page 2

522316-BlB 66,100 84,500 28.0 65 7 See Page 3'
'

.

:.

$

.

'
%

|70,000REQUIRED 35,000 05.000 20.0 38.0
CHEMICAL ANALYSIS A, g, y, y

' " ^ ' " " ' *c. u. .. e. e va. u ,. u ..

Ladle .24 .80 30 .019 .01.5 .036
,

Product ' .25 .80 31 .016 .014 .03

Page 1 of 3
M ^x- .35 .90 35 .025 .025 .05EculnED
waa- .40 .15 - -
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.

.

"

NATIONAL SUPPLY COMPANY
ARMCO STEEL CORPORATION l

4 ,

TORRANCE, CALIFORNIA
.r

- Date J-20-77

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

MED Order No.. IPN-27970 Heat No. 522316- B1A .

"V" NOTCH CHARTY IMDACT TEST RESULTS @ +40 F APN 616

Absorbed Energy % Shear Lateral Expansion

80.0 Ft.Lbs. 65 .050 in.

Ft.Lbs. 65 .047 in.70.0

78.0 Ft.Lbs. 69 .047 in.
,

.

Required 20 Ft. Lbs. Avc INFO INFO -

.

-
..

:.

..

. " .

Page 2 of -3
; -

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



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

.

'

s/.

NATIONAL SdPPLY COMPANY_.

ARMCO STEEL CORPORATION
g .IORRANCE, CALIFORNIA'

i ; ,

L

Date .5-20-77
-

|

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

MED Order No. IPN-27970 Heat No. 522316-BlB

"V" NOTCH CHARFY IMPACT TEST RESULTS @ +40 F APN 616
.

. .

Absorbed Energy % Shear Lateral Expansion

61.0 Ft.Lbs. 53 .042 in.
_

71.5 Ft.Lbs. 69 .049 in. --

69.5 Ft'.Lbs. 65 .052 in. :.

.

Required 20 Ft. Lbs. Avg INFO INFO
'~

- HEAT TREATMENT TEST LOCATION
, ,

Austenitize The previous test results were obtained
from a test prolongation in accordance -

1550 F ( 11 Hrs. ) Water Quench 'with Armco drawing number 151016-9M.
,

-Temner

1200 F ( 8 Hrs. ) Furnace Cool

BECilTEL
230

.

a. sne enemicaf, physical, or mechanical tests
reported above are correct as contained in
the records of the Corporation.

ARMCO STEEL CORPORATION

& $< L $, a
(signe

David A. Bender

Page 3 of.~3
.

_ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Doc. I.D. No. - 9645-M-312.0 - Q1B211502B-21.0-1-0 7P**

]
*

i

*
:

! MACHINERY AND EQUIPMENT DIVISION
'j ARMCO STEEL CORPORATION

-

TORRANCE, CALIFORNIA -

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

,

f

d

MAGNETIC PARTICLE EXAMINATION CERTIFICATION

PART NAME: (1) Flued Head
: ..

:
PART NO: 151016-10 -

! ARMCO DWG. NO: 151016 -9
-

,

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

SALES ORDER NO: IPN-27970 CUSTOMER P.O. NO: 9645-M-312.0 - -

DATE EXAMINED: 22: 5-5 77 SURFACE FINISH: 250 RMS
-

,

TYPE OF MATERIAL: ASME-SA-508 C1. 1
:

TYPE OF MAGNETIZATION: Longitudinal and Circular

EQUIPMENT USED: Special TAQ-1926
,

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

PARTICLES USED: MANUFACTURER Magnaflux Corporation

'

COLOR Red 9-C
'

410-H Base OilWET--

DRY

SUSPENSION CONCENTRATION: 2.0 Solids per 100 M1..
1

BECilTEL
230

!

.

+---- , +,v,e7,=.-y, 7wmw- , , . . - y,, ,,. ,,-,-, _m -,,w__m-%,-r-,,,,,,.,,--er-- --w+-+=w--e-eve s * w +m --e- mv s e -i - - - - - - - - + - --v- 'n-m-_
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Attachment 11 to AECM-81/273
Page 1 of 17 GG

FSAR

i

i 5.3 REACTOR VESSEL

:

i 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.

,

*i'
5.3.1.2 Special Processes Used for Manufacturing and Fabrication

The reactor pressure vessel is primarily constructed from low alloy, high
strength 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

i hydrogen level and 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 materials and
weld materials.

!

Studs, nuts, and washers for the main closure flange are ordered to ASME SA'

1 540, Grade 23 or Grade 24. Welding electrodes are low hydrogen type ordered
to ASME SFA 5.5.

i

All plate, forgings, and bolting are 100 percent ultrasonically tested andi

j surface examined by magnetic particle methods or liquid penetrant methods in
j accordance with ASME Code, Section III, subsection NB standards. Fracture

{
toughness properties are also measured and controlled in accordance with
subsection NB requirements.,

i All fabrication of the reactor pressure vessel is performed 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 compon?nts is4

| 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 are and manual stick electrode welding processes are employed.
Electroslag welding is not permitted. Preheat and interpass temperatures
employed for welding of low alloy steel meet 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 III, subsection NB 5320.

,

In addition, all welds are given a supplemental ultrasonic examination.
4

} The materials, fabrication procedures, and testing methods used in the
construction of BWR reactor pressure vessels meet or exceed requirements of;

ASME Code Section III, Class I vessels.i

Alrg4

I
_ _ _ . _ .. _ _ _ __.-. .._. _ . - .- _. _ _.



. _ .- , .

Attachment 11 to AECM a1/273
Page 2 of 17 GG

FSAR

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
XI, in Appendix 1. See subsection 5.2.4 for details of the ISI nrogram.

5.3.1.4 Sp_ecial Controls for Ferritic and Austenitic Stainless Steels

5.3.1.4.1 Coapliance With Regulatory Guides

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 of Stainless Steel Weld Cladding
of Low Alloy Steel Components

Reactor pressure vessel specifications require 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
; Lov Alloy Steel

Preheat controls are discussed in subsection 5.2.3.3.2.

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

I Qualification for areas of limited accessibility is discussed in subsection
5.2.3.3.2.3.

5.3.1 4.1.7 Regulatory Guida 1.99, Effects of Residual Elements on Predicted
Radiation Damage to Reactor Pressu re Vessel Materials

| Predictions for changes in transition temperature and uppcc shelf energy were

| made in accordance with the requirements of Regulatory Guide 1.99.

|
|
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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 IV,
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 NED0-21778-A.

2) A minimum boltup and pressurization temperature of 70*F is called for,
which is at least 60*F above the flange region RT This exceeds the.

minimum RT ' Summer 1976 and later editions. temperature required by ASME Code SNO[ ion III, ParagraphT
G-2222(c), A flange region flaw size less
than 10% of the wall thickness can be detected at the outside surface of
the flange to shell snd head junctions where stresses due to boltup are
most limiting.

5.3.1.5.1.1 Method of Compliance

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

A) Specimen Orientation for Original Qualification Versus Surveillance (Ref.
Appendix G-III A)

The second sentence of G-III 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 NB-2300 and, specifically, NB-2322.2 (a) (6) are not to be
included in tl.e 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-III B.5)

It is understood that G-III 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 I & 2
reactor pressure vessels, records were not sufficient to document full

,

compliance to G-III 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-III C and ll-III B)

It is understood that the orientation of impact test specimens for the G-III
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-lli Cl
results in 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-III C(l) are those required to comply with paragraphs
4.3 and 4.4 of ASTM E-185-73. This interpretation is considered necessary to
assure that the adjusted reference temperature of irradiated base metal,
heat-af fected zone and weld metal called for in 11-111 B can be based on
directly comparable data for the unirradiated reference temperature.

In regard to G-III C(2), for Grand Gulf l _ 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 perpendicular to the weld seam
to assure that heat affected zone specimens were parallel to the principal
working direction in order to represent the longitudinal weld seams in 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 G to
Section Ill 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 margins 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 BWR/6 reactor vessels). It has been demonstrated using a test mockup
of these areas that smaller defects can be detected by the ultrasonic
inservice examination 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 technigres.

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

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 NED0-21778-A and the US Nucicar Regulatory
Commission's acceptance basis which is included therein.

Alrg7
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F) Bolting Materials (Reference Appendix G-IV A.4)

Bolting meets the 45 f t-lb 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 B)

For the Grand Culi 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-tal surveillance

5.3.1.6.1 Compliance with Reactor Vessel Material Surveillance Program
Requirements

The materials surveillance program monitors changes in the fracture toughness
priperties of ferritic materials in the reactor vessel beltline region
resulting 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 IIAZ orientation as indicated in 5.3.1.5.1.1.C. Materials for
the program are selected to represent materials used in the reactor beltline

|
region, as indicated in 5.3.1.5.1.1.A. Specimens are manufactured from a
plate actually 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 specimen 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 shell plates of the completed vessel.

Each in-reactor 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 Gnarpy
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 H 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 10CFP50, 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 contained in subsection 3 4.1.4.5
and 4.3.2.8.

T8 Peak fluence at \T depth of the vessel beltline material is 1.9 xTh
10 n/cm 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

shelffractureenergyasafunckkn(oftheend-cf-life
Estimated maximum changes to RT initial reference temperature) and upper

(EOL) fluence at the \T
depth of the vessel beltline caterials are listed an Table 3.3-3. The

predic{gdpeakEOLfluenceat the kT /apth of the vessel beltline is
21.9x10 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 C and NB-2330 of the ASME Code.

5.3.1.6.4 Positioning of Surveillcnce 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 region. The sealed capsules are not attached
to the vessel but are in ses' 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 reactor vessel specifications require that
all low alloy steel pressure vessel boundary material be produced to
fine-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 Ill. 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 surveillanc2 specimen holder brackets are
located, additional non-destructive examinations are performed on the vessel
base metal and stainless steel weld deposited cladding or weld buildup pads
during vessel manufacture. The base metal is ultrasonically examined 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 III 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 steci cladding or weld
Luildups in many operating BWR reactor pressure vessels.

Inservice inspection examinations of core beltline pressure retaining welds
are performed f rom 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.
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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 verified, no further dosimetry is

,

considered necessary because of the linear relationship between fluence and
power output. It will be possible, however, to install a new dosimeter, if
required, during succeeding fuel cycles.

5.3.1.6.6 Lead Factor

The lead factor is the ratio uf the flux greater than 1 MeV at the
surveillance sample divided by the flux greater than 1 DV at the point of
greatest flux in the vessel. For Grand Gulf, this 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 0.4.

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
tensioners. 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 Grade B23 or B24 in the 130,000

psi specified minimum yield strengths level.

liardness tests are performed on all main closure bolting to demonstrate that
heat treatment has been properly performed. A minimum of 45 f t-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 belowi

| the 170,000 psi maximum specified in Regulatory Guide 1.65. Also, the Charpy
l impact test requirements of Appendix G-IV A.4 were satisfied at +10*F,
! compared to the requirement of 45 f t-lbs at 70*F. Studs, nuts, and washers

{ are ultrasonically examined in accordance with Section III, NB-2585 and the
following additional requirements:

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

b. Straight beam examination was perform (d on 100 percent of each stud.
Reference standard for the radial scan was a b" diameter 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.

c. Nuts and washers were examined by angle beam from the outside |
circumference per ASME-SA-388 in both the axial and circumferential
directions.
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The surface examinations of NB-2583 are applied af ter 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 Figures 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 nozzles
were evaluated, and the operating linit curves are bared on the limiting
location. The boltup limits for the flange and adjacent shell region are
based on a mirimum mecal temperature of RT +60*F. The maximum through-wall

DTtemperature 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 NED0-21778-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
151 Hydrostatic or Leak Pressure Tests

Based on 10CFR50 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 I and
(later)"F for Unit 2. The fracture toughness analysis 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 RT
NDT

0*F for the plate material for Unit I and -10*F for the plate material for
Unit 2.

fluence at \T of the vessel w!SI)from Figure 5.3B (based on the neutron
The predicted shift in the RT

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

(Unit and 31*F shift (Unit 2) atbeltline curves with an assumed 26*F shift(fluenceof1.9x10{}n/cm),g 2the end of 90 years service

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
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apply whenever the core is critical. The basis for the curves labeled C is
described in GE BWR Licensing Topical Report NED0-21778-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 IV.G).

For design purposes the adjusted reference temperature for BWR vessels is
predicted using the procedures in Regulatory Guide 1.99, as shown in Figure
5.3-5.

5.3.2.2 Opciating Procedures

By comparison of the pressure vs temperature limits in subsection 5.3.2.1 with
intended normal operating procedures for the most severe upset transient, it
is shown that the limits will not be exceeded during any foreseeable upset

i condition. Reactor operating procedures have been established such that
actual transients will not be more severe than those for which the ves el
design adequacy has been 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
5.3-4 and 5.3-4a. For a temperature of 250 F, the maximum allowable pressure
exceeds 1600 psig for the intended margin against nonductile failure. The
maximum transient pressure of 1180 psig is therefore within the specified
allowabic limits.

5.3.3 Reactor Vessel Integt

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,
i

|
The CBI Nuclear Co. has had extensive experience with GE reactor vessels and

f 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 erperience by the
Chicago Bridge and Iron 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 vender
source and examination of the completed reactor vessels.

General Electric provided inspection surveillance of the reactor vossel
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 reactor 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. Regulatory 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 chances 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 nystem operation is unacceptable, an
engineering solution, such as annealing, could be app 11ed to assure adequate
recovery of the fracture toughness properties of the vessel material. This

'

Regulatory Guide requires that available enhinee 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 conducted (refer to
NEDO-10029, "An Analytical Study on Brittle Fracture of CE-BWR '.,qsel Subject
to the Design Basis Acc dent") - It has been determined, based on methods of
fracture mechanics, that no failure of the vessel by brittle fracture as a
result of DBA will occur.

The investigation included:

(1) A corprehensive thermal analysis considering the ef fect of blowdown
and the low-pressure coolant injection (LPCI) system reflooding.

,

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

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

(4) Methods for calculating crack tip stress intensity associated with a
nonuniform stress field following the design basis accident.

This analysis incorporated very conservative 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 NED0-10029 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.

4

The criteria 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 xc ds 200*F as defined in paragraph NB-2331 of the
ASME Section III Code.T This predicted value is not exceeded, therefore designND

*

for aancaling 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
j 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 I equipment requirements. The materials used in
the reactor pressure vessel are shown in Table 5.2-4,<

1

The cylindrical shell and top 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 reactor vessel is unnecessary because shifts in
transition temperature caused by irradiation during the 40 year life can be
accommodated by raising 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 veggel beltline region
because the irradiation in those areas is less than 1 x 10 nyt with neutron

energies in excess of 1 MeV.

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

:

; The vessel top head is secured to the reactor vessel by studs and nuts. These
nuts are tigheened with a stud tensioner. The vessel flanges are scaled with
two concentric metal seal rings designed to permit no detectable leakage
through the inner or outer seal et any operating condition, including heating

j to operating pressure and temperature at a maximum rate of 100 F/hr in any one
; hour period. To detect ceal failure, a vent tap is located between the two
| seal rings. A monitor line is attached to the tap to provide an indication of
| 1eakage 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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fuci 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 shroud support design is
specified to meet appropriate ASME Code stress limits.

5.3.3.1.1.3 Protection of Closure Studs

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

5.3.3.1.2 Safety Design Bases

Design of the reactor vessel and appurtenances meets the following 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.

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

5 5.3.3.1.3 Power Generation Design Basis

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

|
a. The reactor vessel has been designed for a useful life of 40 years.|

|
: b. External and internal supports that ara integral parts or the reactor
I vessel are located and designed so that stresses in the vessel and

( supports that result from reacticns at these supports are within ASMS
. Code limits,
l

I c. Design of the reactor vessel and appurtenances allows for a suitable
program of inspection and surveillance.

5.3.3.1.4 Reactor Vessel Design Data

Reactor vessel design data a,c contained in Table 5.2-3.

5.3.3.1.4.1 Vessel Support

Alr6 51
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; The vescel supports are discussed in subsections 3.8.3.1.4 and 3.8.3.1.5
!

) 5.3.3.1.4.2 Control Rod Drive Housings

I The control rod drive houaings are inserted through the control rod drive
penetrations in the reactor vessel bottom head and are welded to the reactor
vessel. Each housing transmits loads to the bottoa head of the reactor.
These loads include the weights of a control rod, a control rod drive, a
control rod guide tube, a four-lobed fuel support piece, and the four fuel
assemblics 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

Each in-core neutron flux monitor housing is inserted through the in-core
penetrations in the bottom head and is wcided to the inner surface of the |

| bottom head. '

;

'| An in-core flux monitor guide tube is welded to the top of each housing and
cither a source range monitor / intermediate range monitor (SRM/IRM) drive unit
or a local power range monitor (LPRM) is bolted to the seal ring flange at the

I bottom of the housing (Section 7.6).

5.3.3.1.4.4 Reactor 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 at 160 F and the heat transfer rate through the insulation is
2approximately 65 Btu /hr-ft under normal operating conditions. The insulation

consists of several self-contained assemblies latched together, each of which
4 can be easily removed and replaced. The insulation assemblics are designed to

remain in place and resist permanent damage during a safe shutdown earthquake.

The reactor top head insulation is supported from a struct ore secured on the,

bulkhead by means of temporary fasteners. 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.

| 5.3.3.1.4.5 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 groove facing.
: The drain nozzle is of the full penetration weld design. The recirculation

inlet nozzles are located as shown in Figure 5.3-1, feedwater inlet nozzles,
core spray inlet nozzles, LPCl nozzles, and the control rod drive hydraulic

. system return nozzle all have thermal sleeves. Nozzles connecting to
" stainless steel piping have safe ends or extensions made of stainless steel.

These safe ends or extensions were welded to the nozzles af ter the pressure
vessel was heat treated to avoid furnace sensitization of the stainless steel.
The material used is compatible with the material of the mating pipe.

Alrg16
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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 fabricated 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'

1cvels are indicated as shown.

i 5.3.3.2 Materials of Construction

All materials used in the construction of the reactor pressure vessel cor. form
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 pinte

; and forgings are discussed in subsection 5.3.1.2. Cladding employed on the
i interior surfaces of the vessel consists of austenitic stainless steel weld
i overlay.

These materials of construction were selected because they provide adequate
strength, f racture toughness, f abricability, 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 f.bricated in accordance with ASME Code, Section III,

Class 1 requirements. All fabr! cation of the reactor pressure vessel was
pcrformed in accordance with buyer-approved drawinbs, fabrication procedures,
and test procedures. The shella and vessel heads were made from formed low
alloy steel plates, and the flanges and nozzles from low alloy steel forgings.
Welding performed to joir. 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
penetration 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 III, subsection NA. Post weld heat treatment of 1100 F
minimum was applied to all alloy steel welds.

All previous BWR pressure vessels have employed sinilar fabrication methods.
These vessels have operated for periods up to 16 years and their service
history is excellent.

L: call
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:

i The vessel fabricator, CBI Nuc1 car 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 between Chicago Bridge and Iron Co. and GE. Prior experience
by the Chicago Bridge and Iron 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 III requirements. Welds on the reactor
pressure vessel were examined in accordance with methods prescribed and met

j the acceptance requirements specified bc ASME Code, Section III. 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.J.3.5 Shipment and Installation

The completed reactor vessel is given a thorough cleaning and examination
prior to shipuent. The vessel is tightly scaled 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 exampic, 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

Procedural controls on plant operation are implemented to hold thermal
stresses within acceptabic ranges. These restrictions on coolant temperaturr
are:

a. The average rate of change of reactor coolant temperature during
,

normal heatup and cooldown shall not exceed 100 F during any 1-hour
period.

b. If the coolant temperature difference between the dome (inferred from
P and the bottom head drain exceeds 145 F, neither reactor power
150b)l nor recirculation pump flow shall be increased.

c. 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
recctor ecolant temperature.

The limit tegarding the normai rate of heatup and cooldown (item a.) assures
that the vessel closure, closure studs, vessel support skirt, and control rod
drive housing stresses and usage remain uichin acceptable limits. The limit
regarding a vessel temperature limit on recirculating 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

Alrgl8
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excessive rate caused by rapid sweep .ut of cold coolant in the vessel lower.

head region 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 ef fects in the pumps and piping, while also minimizing thermal stresses
on the vessel nozzles.

ihe 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 aisc been designed to withstand a limited
number of transients caused by operator error. Also, for abnormal operating
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 survefilance program will monitor changes in the fracture
toughness properties of ferritic materials in the reactor vessel beltline
region resulting from their exposure 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) .
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FABLE 5.3-1
- -

Grand Gulf 1
Beltline Plate foughness Data

(s.'<-533 Grade B, Class 1 Plate - Lukens Steel Co.)

Dropweight Charpy V-Notch Toughness (Top / Bottom)
NOT Charpy

Lat. Expansion(Top / Bottom) Orientation Test Temp. Energy -

Plate Heat #-Slab # *F (L or T) *F Ft-tb Mils % Shear~

.

#2 shell
22-1-3 C2594-2 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 + 40 55,55,55 48,47,48 50,50,50

T +212 96,106,105 78,82,81 99,99,99
+ 60 60,64,65 55,55,55 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, 5 7,13, 5 10,10,10
-100 4,3,4 2,4,2 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 50,50,50/50,50,50

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 50,50,50 -

+ 10 37, 35, 47 32,41,35 30,30,30
- 20 38, 37, 33 29,3f,31 20,20,20

*

- 70 10, 9, 3 9, 7,11 1, 1, 1
,

,

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

,

D
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TABLE $.3-1 - Centinued
' * * '

Gr:nd Gulf 1
*

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

Oropweight Charpy V-Notch Toughness (Top / Bottom)
NOT Charpy |

(Top / Bottom) Orientation Test Temp. Energy Lat. Expansion'

Picte Heat #-Slab # F (L or T) 'F Ft-Lb Mils % Shear

#2 shell .

-50/-30 T + 10 - 57,30,48 45,40,39 40,40,40 :

.

22-1-1 C2593-2
L + 10 92,96,93 70,71,70 70,70,70 !*

T + 20 52,60,61 47,51,48 50,50,50 i
T + 30 61,61,65 50,50,53 50,50,50 j

L + 30 81,79,73 63,65,66 70,70,70 ;
4

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 33,37,39 30,30,30 ;

- 50 18, 36, 42 17,29,31 20,20,20 :
'-100 13, 4, 7 2, 9, 5 1, 1, 1
i

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 i

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 90,90,90 |
'

+ 70 85,61,75 51,62,63 70,70,70
0 51,55,37 44,36,49 40,40.,40 i.,

- 10 37,36,39 35,33,31 30,30,30 .j
- 30 23,31,20 19,23,28 30,30,30

3,

- 50 20,23,11 16,11, 8 10,10,10
;

..

-

!
i
.

f
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TABLE 5.3-2 .

Grrnd Gulf 1
-

Beltline Weld Toughness Data
Post Weld 1150 F for 50 hr. Iypidal

Charpy Toughness
Charpy Lateral

L Lot # Drop-weight .

or NOT Charpy Energy Expansion

Weld Seam Type Heat # Flux # F Temp, *F' ' Ft-Ibs Mils % Shear

#2 Shell E8018-G* - 627260 8322A27AE - 40 - 40 23, 10, 16 15, 5,11 5, 5, 5

- 10 23, 22 15,15 15, 15 '

Lcngitud- (Trade Name
inal Seams Atom Arc - + 20 48, 56 31,36 20, 30

+ 30 52, 56, 51 36,37,35 30, 35, 45
) 8018 NM)

*

+ 40 51, 55 30,37 25, 35
| + 70 83, 65 55,40 75, 65

+100 101, 95 70,67 95, 95
+150 115,108,140 75,74,71 100,100,100

E8018-G* 626677 C301A27AF - 40 - 70 10,13 8,12 0, 0

- 40 17,20,27 15,17,20 5, 5, 5
(Trade Name

- 20 27,29 24,26 10, 10
Atom Arc

0 43,22 33,21 20, 15
8018 NM) + 40 53,51,54 36,37,35 25, 25, 25

+ 70 66,70 54,46 75, 75
+100 83,89 61,69 90, 95
+150 90,92,102. 74,61,78 100,100,300

INMM** SP62148 0331 - 50 - 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
+ 40 76,66 66,52 75, 45

Raco)
+100 87,89 70,64 95, 90
+120 96,90,88 68,61,71 100,100,100

.

* Shielded Metal Arc Weld
enSubmerged Arc Weld .

.

NOTE: All w21d materials in Table 2 are also in the reactor vessel surveillance program.

,
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Table 5.3-3 - Grand Gulf 1 ,-

Beltline Plate & Weld RT Values
NDT

(Peak End-of-Life (EOL) fluence = 1.9 x 101s n/cm2 (> 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 RTon, (*F) ART (*F) ( RT m.,. (*F)
u, n, ., , . .. ~ .

C2593-2 0.04 0.012 -30 26 -4

C2594-1 0.04 0.012 -10 26 +16

- C2594-2 0.04 0.012 0 26 +26 limiting plate

A1224-1^ ,0.04 0.007 0 17 +17

:

B. Welds - Beltline

ASME
NB-2300 Reg. Guide Estimated-

Wt. % Wt. % Start 1.99 Extrap. EOL

Heat / Lot Cu _P RT, . (*F) ARTmn. (*F) (RTmn, (*F)
,

627260/B322A27AE* 0.06 0.020 -30 44 +14 limiting weld
626677/C301A27AF* 0.01 0.015 -20 33 +13

SP6214B/0331* 0.02 0.013 -50 26 -24

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

.
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FIGURE 5.3.jGRANDGULFUNIT1 ."
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FIGURE 5.3-ig, GRAND GULF UNIT 2
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Regulatory Guide 1.2 (December 1970)

Thermal Shock to Reactor Pressure Vessels

Project Position - Comply.

FSAR Subsection - 5.3.3
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