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Arizona Public Service Company

October 15, 1984
ANPP-30845 TFQ/KLM

Director Of Nuclear Reactor Regulation
Attention: Mr. George Knighton, Chief
Licensing Branch No. 3

Division of Licensing

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Subject: Palo Verde Nuclear Generating Station (PVNGS)
Units 1, 2 and 3
CEA Shroud Assembly
Docket Nos. STN 50-528/529/530
File: 84-056-026; G.1.01.10

Reference: Letter from E.E. Van Brunt, Jr., APS, to G.W. Knighton, NRC,
dated August 15, 1984; Subject: Palo Verde CEA Shroud Assembly
Designation

Dear Mr. Knighton:

Mr. Licitra, of your staff, has indicated that the non-proprietary attachments
to the letter referenced above were not received by the NRC.

The following documents are attached and are non-proprietary:

- {-E Letter V-CE-30130, dated April 24, 1984

Certificate of Analysis (Customer Order No. 548)

Request for Material Transfer No. 5989

Weld Procedure Qualification Records

- Bills of Material: 729-0000 907-1579
729-1000 907-1580
907-1583 907-1581
. 907-1575 907-1582
\ 907-1576 907-1528
907-1577 729-3601
907-1578

8410170045 841015 [ Y ﬂ
‘PDR ADOCK 05000558 r* ﬁ A
- A PDR |
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Mr. G. Knighton, Chi’ .

CEA Shroud Assembly
ANPP- 30845

Page 2

If you should have any questions, please contact me.

Very tru]y yours

EE? eg? LI\ SN

‘ E. E. Van Brunt, Jr.
o _"  APS Vice President
Nuclear Production

oo ~ ANPP Project Director

EEVBJr/KLM/nmo
Attachments

cc: E. A. Licitra (w/a)
A. C. Gehr (w/a)
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ANPP-30845

STATE OF ARIZONA )
) ss.
COUNTY OF MARICOPA)

I, Edwin E. Van Brunt, Jr., represent that I am Vice Preéident,
Nuclear Production of Arizona Public Service Company, that the foregoing
document has been signed by. me on behalf of Arizona Public Service Company
with full authority to do so, that I have read such document and know its
contents, and that to the best of my knowledge and belief, the statements

made therein are true.
%(/Lg %x\& ﬂL&LR

Edwin E. Van Brunt, Jr.

Sworn to before me this Lﬁ?éi day of[ZZiétZL&L/ , 1984,

Sy
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T

AV AR P

2 / Notary Public
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My Commission Expires:
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.o T« CE Power'Systems , Tel. 203/688-1911 4

Y+ . Combustion Engineering, INC. Telex 99297 . \/
1000 Prospect Hill Road
Windsor, Connecticut 06095

F2r= POWER
'S SYSTEMS

April 24, 1984
V-CE-30130

Mr. E. E. VanBrunt, Jr.
Arizona Nuclear Power Project
P.0. Box 2166-STA-3003
Phoenix, AR 85036

Subject: Responses to NRC Questions of March 20, 1984 meeting

Reference: Interim Report on the Performance Evaluation of the Palo Verde
Control Element Assembly Shroud, CEN-267.

Dear Mr. VanBrunt,

The NRC staff raised two questions related to the CEA shroud lateral support
modifications (Reference) during the March 20, 1984 APS-NRC meeting in Bethesda,
Maryland. The questions were answered by Mr. J. Gibbons, Mr. C. Ferguson, and
Mr. R. Adams of C-E. The purpose of this Tetter is to document and clarify the
responses and provide copies of requested procedures.

Mr. Halapatz of the NRC expressed concern over the use of Stellite hardface and
its effect on decarburization of the stainless steel base material in the melted
interface zone. Mr. Halapatz also requested that the hardface overlay procedures
be provided for review.

In the response provided, Stellite No. 6 was incorrectly referenced as the hard-
face material used in the CEA shroud lateral support modification. The material
used is Haynes Alloy No. 25. Haynes Alloy No. 25 has been used in hardfacing
applications in all of C-E operating plants with many years of successful
service. The specific applications are summarized later.

The Haynes Alloy and the stainless steel base material content used in the CEA
shroud lateral support modification are nearly identical except for the Tungsten
and Cobalt found in the Haynes Alloy. Cobalt is not a carbide former and there-
fore not of concernwith respect to decarburization. Tungsten is a carbide former.
However, the carbon content in the 304 stainless steel base material is controlled
to a .065% maximum 1imit which is lower than Haynes Alloy No. 25 carbon content
and therefore the concern of decarburization of the base material is without basis.

Examination of the results of the tests performed on the hardface process
qualification samples-show, as expected, the decarburization of the base material - .
does not occur. The hardface deposit composition was analyzed above and at the
level of the base plate surface and also .042 inch below the plate surface.
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C. Ferguson

% . CE. é. VanBrunt, Jr. ~2- |
- ¥-CE-30130 ® Qo April 9, 1984

<

Copies of the hardface welding procedure requests are attached.

The NRC staff also asked about C-E experience in prior use of close fitting
snubbers (keys and keyways) as described in the CEA shroud lateral support

modifications.

The close fitting key and keyway snubber type design is not a new concept or

a unique application as used in the CEA shroud lateral support nodifications.
The key and keyway snubber design provides lateral support yet allows free

axial and radial movement between the key and keyway. The design concept has
been employed in all of C-E operating reactors with many years of successful
operation. This type of design has provided lateral support of the lower end

of core support barrels mating with the pressure vessel wall and also had provided
lateral support between the fuel alignment plate and the top of the core shroud
in a significant number of operating plants. The core barrel to pressure vessel
lateral support utilizes a Haynes Alloy No. 25 and Inconnel 750X material
combination with a nominal gap of .013 inch between mating surfaces. The alian-
ment plate to core shroud lateral support utilizes a Haynes Alloy No. 25 and -
Haynes Alloy Ho. 25 or Stellite No. 6 material combination with a nominal gap

of .008 inch between mating surfaces.

This tvpe of snubber design is not unique to C-E reactors.

Very truly youfs,

- v <
C. Fergus
Project t

oD
ager

CF/PFM

Enclosure

cc: Messrs:
G. C. Andognini - w/e
J. Vorees - w/e

. H. Wilson

. G. Bingham - w/e o

. H. Holm

W. Dilk

A. Butterworth

N. Mager

B. Amerine - w/e

. L. MacDonald

. R Bynum

F. Quinn - w/e
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o VWHPING PROCEDURE QUALIFICATIONPZCORD / 5 (7
 f=~3 POWER 0
u:au..:.l SYSTEMS
rham t KKyt
Dare 3-25-77 Protedisg Qualificoticn Ricord ’.';o. StA-{L605) . E-H5-2
WES No. __ SMA- (1 505) . 8-HS-2
Y{slding Procms{es) Shielded Meta) Arc
Types [Manys), Automstic, Semi-Ante.) 3333 s
Jotts (an-02)
-\c: i-——.—_-_——‘—
, I WELD ENe.
|y o
{ J0B # = 4— . :
& IE ROgasen {
il & ¢ W
\
Groove Desapn Lhead
BASE METALS (0403 POSTAYEL® HEAT TAEATMENT (Ov:-407)
Material Spec [‘240:" Temoerand & N/A
Typn or Grade 54 Tiere N/A
P Na. ¥ 1o P No. 8 . Othey
Thekeens 1/8 Min /Multiple Laver .
Oamyree KA
Owe
. GAF Jaw-428) -
Type of Gas of Gioxs Hra
Comprpatint of Gas Mixtwee N/A
Other
FILLER METALS (aw-404) )
Wesd teont Analysa A Na, ,_DNONE , .
Rz of Elactrode 5/32 ELECTRICAL CHARAGCTERISTICS {mY-409)
Fitiee fawas £ Ho, —a_NONE Cuerene . SiYECE
$F A Soessfiextion _HONE : Polrity E".e;e "S?
AWS Chwtimrion —_1ONE ; Args, 125 = 175 voty 22 = 26
Steflite ATToy Ho. 25 (WS 57977 Ocher: °
far weld filler matal chemical composi-
tion, see “Deposit Anafysie”
PORTION (OW-409) . TEQIGUC {Qri410)
Porivian of Graows .. __Horizontal (26} Trvitood b = 8 1.P.M
Other \ Osenaton . NI& .
! Muiipast oc Sinzie Paxe Iper 2532} -’5_13(',13&5'5
= $ingle & Mutunie Elacrnoes Single
PREHEAT larvdot) . . Other
Proteat Terop, 65 F ‘e :
. lh‘lrpq TonQ. _ISOUF
. Other ___ '- ' D
J ':"g _ Y T
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., i Terile Text (D3Y-120) &
Svexen Na, Yo Thizrne Aled Ulumate Tosal toaz | Ultinuats Unit Stremr | Owoser of Falay f
_ ., 0% r.'\,=.-.\:..-.n =
» ’ i 1 9
- .o i : 4
" H 4
L I
ié Guldrd Berd Taxtz (OnV-177)
§ TYe4 3rd Fipad No. ) Arukt
2 ]
=4
:
%‘ ~
Toughrus Teos (O 170)
Eoacymen NO. Neich Locanon MNotch Tyvde ‘ Test Tama Imoect Valuex Laracsl EapD. | oo Weizit —_
X Stwor Mg Grask N Brak
; |
e Fiftet Weld Tast (Q57-180) )
ARt~ $nr.t»c:ory- Y No Pérwtratinpn wmto Parent Matsl: Yes X wne
g T( st Croaemerer ot Falhre | Meerp—Feut Sea ather 47
N - -

Othr ' "
. Typeot ten _Stmole wag Seﬁtiff’f-'d fn accordance With NG 4334 (b}, poliched, etched and
©_examined at 5X magniticaiion witn no cracks, Tack O Jusivie OF other defecic obsarved.

H s==— . DEPO4IT ANALYSIS .

# c .05-0.15 uy 1.0-2.0 +#0.03 max _ 20,03 max, ¢ 1.0 max W '
cRJ9.0-21.0,3’9.0-n.0 M c, Bal. N, v . . .
._MB__! Farrite 1in Ayrsnugg Wetld Deposht Othar w: 13-0"16.0 Fe: 5.0 maX. ) ‘

o __See_attached for liouid pénet{'ant'md hardness re:su‘l'!.:s .

. |

| |

¥ ' \ ) ;
Trms tonsuctaatyys Weld Enqg. ) Libwatoey Yeg No, 9100952 |

\

?' IRy 21 tha tramenty in thyy record) M COTACT 270 That the text welds were prenared, weided 3nd tedtedt in 30COr0Ince with the teGuircme nte of
=T 1X of the ASML Cooe, |

L P.F. AVERY CORMORATION 1 “}
. . ASskdiary of Combustion Engunecring, fhe.

o 6 e il d Y st1 . Ml
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( Data: Janparyv 25, 1979

o " Element Conposition (%)
Carbon J14
Hanganeseg 1.57
Silicon .8}
phosphorng .820

- Sulfur .00
( Chromivm - 18,25
- Nieckel 10.32
Tungsten” 13.2%
Iron 2.83
Cobalt 49.9? .

¢
/ - s N - ‘
...... C0scovscavstglqovascacnsoeit s . - , . U, ; -~{ p . ’
(‘_ Xotary reslte | PR S SN —;'/ 4 ./ {¢v ¢ ¢ \s._

. . 241 West Boylston Sooet

.?_r.t Boylston, Massachusetts 013 B ? G)

-
.t

N —

—R.,_B,_Avery. Corporation
_01d Dover Read B. 0. Ro. 223-0950-52
. .Newingtan, New Hampshira 03801

" AHl:ntion:___ Mary Griffig

Report of tests:

Sample Idcentification: Chips taken from PFAC Weld Yrocedurn ualificatiof
for Hard Surfacing. SM2-(1,605) . R-HS=2
P.0. No. 913-0950-52

Yield at 0.2% offset, unless otherwise noted

%o Elongation in 2" gage lengih, uniess ptherwise noted

Jworn o and gobyeribed

betors me thiz momeos e Gy MASSACHUSEITS MATERIALS RESEATGCH, Inc
“' ----------- (X rr Y Ly ldd 2rry ” —ee9 *

Y ,.

‘J‘ Yeltave e abure tcal to b prHaltds and ctvrret, locactmadiod of ¢fters, I they should accwr, will be m.d:.g Srve of ChAsCa,
e evehit atial]l Uzsxschuactiz Aaierfals Mavefck, (ne. be Halle Jor ARy spetia) ooodcjuracfal or O(Cwr SLicagwa,
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HARDNIESS READING S

w5 NO. PNo 095.2

# , #
samprLe 1 SAMPLE " /<
END VIEW . - END NIEW
o e | xﬂ"’" s
RENSSSSSSUE Syrypn R DUy, VNS E§ P ,593\\ ‘ Q_CK V" SRRISINE @y Jepuapy - pevesey”py, WINEUUSEIN |
»7 ﬁd f’(} ' 'h) .s”f 'IZ
- V200 286 | 49 ®
s.00) 24,9 | & . |
TOP_VIEW 2157 267 | A7 TOP _VIEW
313701 267 | &7 |
| pe) 286 | A7 HARDERCING
5laes| a77 | 28 Y
O 1360 286 | 29
Tl (228 | 2/ P
8290|241 | 23 '
e Q4.0 223 2/ ~
ARD FACI - ; — oy
’ w580 255 | 25, "
NOTE} TESTING DSNE ON KING- I —
TESTER BRINELL 3090 Kg Hs75) 2 e
. INSPECTION DuE DRTE Y2177 | 13(3.80] 555 | 25
v w,

i
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¢ WELDING P.RODUCTS DIVISION

P. F. Avery Corp
Combusion Eng Inc

‘01d Dover Road
Newington, N.H,

Trade Name
or Trademark:

Diameter Size: .

Lot Number:

Heat Number:

Carbon_
Manganese
Chromium
Nickel
Silicon
Columbium +
Tantalum
Molybdenum
Tungsten
. Copper
Titanium
Phosphorus
Sulphur

Yanadium
Ferrite

State of
County of

03801

Arcaloy 308 AC DC

‘3/32"
1,650 1b.

1E607K18C
35801C

.06
1.92
20,38 .
9.50

.62

.02
.26

.16

.01
. »037
< ,016
.08

Penna )
. S
York ) S

Subscribed and sworn to before me

this

4

18th day of

June

orporation @

9% Schae%fler.oiégfam

1976

CQTIFICATE OF ANALYSIS

P.0,1-121-001-75

548
Customer Order No.
- Y e Order No., 1.1&2.7_6___.__...
] Shipped

This material confo to Specificati

ASHE SFA5.Y SEC 11 PART C &

SEC 5
-

€ 308-16
Type

Concentricity 4%

Test No, 923

Type Steel A-285

Test No. Full Split Volts Amps
Tensile R 5 22 75
Test AS
Results: Welded
Tensile 96,100
Elongation L6,0%

Vertical-1 Overhead-1

Fillets: OK

3

My commiission
’
) o\

’

expiras:

(

H

3.21-73

-"' .
B ' '
SEAL » ) : .
. . Yo Notory Public

PROVED

PFAC Q A -~

-

*

B

.
T
.
sl o™

.....

The undersigned certifies that this repor; is Si
correct and that no significant change has ‘.

been made in any of the elements described - 1, |
in the qualification approval. ; b
. W bad ::.' ’.:

¢ vy,

3
3%

H
»
. -

CHEMETRON CORPORATION

WELDING PRODUCTS DIVISION

BY ., A////Zé/ S
/}:7"’* Jaeoby e
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ALLOY RODS DIVISION G
CHEMETRON CORPORATION e e
WILSON AVENUE HANOVER, PA 17331 717/637-8911 "”:i';,
January 18, 1983 "";’2_:

Mr. George Coburn
Manager, Purchasing
P. F. Avery Division
Combustion Engineering
P,0O. Box 630
Portsmouth, NH 03801

Re: P. F. Avery PO# I-121-001-75
Arcaloy 308 AC-DC
3/32"  308-16
Lot: 1E607KIBC Heat: 3580LC Weight: 1,650 lbs.
AaniaTmt Test No, 923

-Dear Mr. Coburn:
ol Confirming our telephone conversation today, be advised that the above
sttt poferenced material was manufactured at the Chemetron Hanover Facility,
lecarirzentvi Jocated at Wilson Avenue and Karen Lane, Hanover, PA 17331.
et Please let us know when we can assist you again.
. " Very truly yours,
e S i
;’ Jaco \

D.
mlnjer Xécy Assurance

\

DJJ:del b
cc: Mr. Peter Anderson
a Combustion Engineering, Inc.

Quality Assurance File

vty 3 AL .
12T S
Alioy Rods Division, memoar Al METZAIS QRCUF Allegheny Luatum Industries. Inc.
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. ‘E X POWER S . ) A MA‘CTURERS OF HIGH QUALITY NICKEL ALLO\:

-EYSTEMS ] N TAINLESS STEEL AND LOW ALLOY WIRE FOR

fu\ ;‘\ » “Combustion Engineering, Inc. ! . WELDING, FORMING AND OTHER APPLICATIONS,

. < . C-E Wire . . . Y CERTIFIED TO ASTM, ASME, AWS, SECTION Il
U 4224 Shackleford Road . \" ° AND SECTION 1l NUCLEAR SPECIFICATIONS.
w0 Norcross, Georgia 30093 . v . . e .-

C.E. Avery . R . oo

B . .
- . -

0ld Dover Road - s _ B .

SHIP TO: Newington, New Hampshire 03801 DATE smpr:s‘o-” " 4-28-77 :

. - , _ . r
: CLSERETSL L e e Revised Copy -3-26-82 AL
-~ - . A T e S AT T T e T . B L, - o ala
OO " AR e, MARKED: _. <%l -5 Gl
o o i3 Y we, ' E..‘:"' ".: . ."f'.} - ; -
s - » - 3 . . s s AL Mo ok Mty SEPPS
v . Yo St 2o * AN < ".". ! "'_ & '::" ""‘
= :. - \.. 5 Fa - ,,”,' o . ,| S “‘», . « - ';»_i.‘g::“';,'-:‘ ) L] el
w - N ’ ”
v e
L. ‘ . CERTIFICATE OF QUALITY CONFORMANCE TESTS R SR L B
Sede s Eh
: : e s S U S LN

CUSTOMER PURCHASE ORDER NO. 11*01-02‘*9 1 - s Y suop onbé}'q}:,o MEEO315 L et
SPECIFICATIONS: This material was manufactured to a Quality Systems Program meeting the requirement
““of Section III, and SFA 5.9 Section II, Part C. of the ASME Code. ROTRTI ;_.»_.".' PPN, L

ITEM HEAT NUMBER size | . Ty -7 | ™EQUNDS Pemise BT 0T
1 - : - . . et 42 Coils shipped (2 skids)

" 73771 .094"Dia | ER308L SS Wire | 2 oso# | Cot1# 1 through k2 :

9 .t . iy % Ty

2 L Pk o1 " L TR A [
3 . N . ‘*,'.".: " ’ Pt e g
N ’i . A L3
4 e s . . : AU AT TR
v, : ST '** " T S Cotratel A '.;:"'“ AT
’ .+ CHEMICAL ANALYSIS ~ Sl R
o L I . - . - .
ITEM c Mn si*| -s p- Cr - N Cu Al Mo N, Co. i, -
1 - . ) - L B .
01 |1.76 |.35 |.002 |.01k {20.56 | 9.70 |.10 .10 | .03 |09 -

cm—ne - - . Y : SIS ORI = ey
- Tes = Yo o A A . o

at o
P Lo R . gl
s [
. - - - < . ‘-w:q"
* . " w2 B k] it o
RN
, T
- *= » " N - -t
« " . LA RN AN o "
]

ITEM TENSILE STRENGTH .’ “YIELD STRENGTH ELONGATION " ADDITIONAL TESTS ; -

. G - TR PEYTH
L Welding Temper - APPROVED - Ferritel 14 FN 3oz
. . -, . c R T e

= -,
- ' A
‘ g

2 LA

. \ Wi -
3 : : / -
4

N
N
|
75

WE HEREBY CERTIFY THAT MATERIAL REFERRED TO ABOVE CONFORMS TO THE PHYSICAL AN
WITH SPECIFICATIONS D CHEMICAL TESTS AND IS IN ACCORDANCE

.
.
» P e

Notary Public, Georgla State at Large o
My Commission Expires Aug. 15, 1982 /

Mz o, — ' ,_4\6,(,&&/

a

L4 » sac
VﬁOTAR\/ e wr et | AUTHo’mzso OFFICIAL 5 4% -
; f.\t « ET RN o g e
t SAY, '- N PR ~.\'~M"" . ":l‘uf'J.\:- .ot 'fv\-. --l P . SV v H :.:,’







P
-

ot e .
. v .
4 —-‘&—'- w - . . o "aws
AESRL LN o . * . sy
P A LI TP pep—— AN mmae men e e - e . . N
——— . . . . T ‘;:';l’: e s qesre
r"—'- ‘. - : —
pOWER i o MANUFACTURERS OF TECHNICALLY CONTROLLED WIRE
e ah STAINLESS STEEL, NICKEL, MONEL, INCONEL, INCONEL X
SYSTEMS P7iL,  LOW ALLOY STEELS, WELDING ALLOYS, LOW, MEDIUM, HIGH
LR

Combustion Engineering, Inc.
°‘C-E Wire

’f:' 4224 Shockleford Road
Norcross, Georgia 30071
Tt oo R T T T O TR ST CLC AN P =

1
s .
P b2
/ R
P i w ssete -

. CUSTOMER'S ORDER NO. SHOP ORDER NO.

2306

SPECIFICATION
062" Dia. Type: ER308 Weld Wire

1l+01-oah9-1_1
- - KT _ . ‘f}lzﬁ e "

r_ IL':-"

ITEM

CE Spec. SFA 5.9 . 3

MARKED: e
CONSISTING OF 1,030#

. CE Avery : S
SHIPPED .

0l1d pover Road
Newington, New Ha.mpshire

e B
.
Ml a ’\ L,‘

an ™ b

.. . - &

.l

- . e <

us e o« w'en -

.,-—

L] .,.. » X3

41 Spools(l skid) ,
Spools 1 thru s R

3 » . ’
g ) - w L
n.:\.l-".\ - PR - -
.. -\,-. - o~ .t !
N e -, . .
. « - i
L . H

-.,‘....,...- IAND CHEMICAL TESTS AS FOLLOWS AND IS IN ACCORDANCE WITH SPECIFICATIONS. L v

C. Mn, Si. S. P. Cr. Ni. CU.

Mg. Fe. Al T'. Cb. + Ta.| Mo.

07 [1.76 46 | 007 | 024 119.88] 9.5

06| .03

+16

. -
ITEM TENSILE STRENGTH YIELD STRENGTH ELON. GRAIN SIZE ROCKWELA_E PR O Vshdor -
~ 5 - : o e .
Welding Temper et e ST I ..
. . | , _..‘w.’._ =3 N Hs B i
e fre wma verar—— e ce s [ B T - L ANI

YOU REQUESTED THIS IMPORTANT INFORMATION

P

¥ ")

gga;t_n

\-v
f‘ :
‘ 5,:"

— mva mns bewe sb s 0) (o A mo e v

ntary, PJb::c. Ceorgla, State at Large

-."l"

PLEASE GIVE TO YOUR PURCHASING AGENT.

P" @Q 4 "#'VeRI‘rAgmg A‘ D S,
7h COMBUSTION ENGINEERING INC. =
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N AL‘LOY' RODS DIVISEN . _ sRTIFICATE OF ANALYSIS

. CHEMETRON CORPORATION
P.O, BOX 517- HANOVER, PA 17331 717/637-8911

. .
T
* .

T CERTIFIED MATERIALS TEST REPORT

r— : B/ P.0.# 1401-0242632

Customer Order No. .....00V4 ... cevrvennne.
Combustion Engineering = eeeerreereneennns OrderNo. 1 7.37.37-1....
C-E Avery Div. ‘
© T .": 014 Déver Road T~ - o Shipped ....ovvenen...
- L- N?wington! N'H. i 0.3—80-1. 3 ~ . ppe.l —: .....-T ...............
Trade N ) . . This m;terials?‘xforsms ‘;o sspecuic]::n:i[onp c
rade Name . ASME . ec. art
. or Trademark: Arcaloy 308 AC DC . *. _§ ASME Sec.III
Diameter Size: 1/8" . . .
o 4,730 1bs. TYPE «evenen E 308-16. .  ..............
Lot Number: J1EG16MO0O7
Heat Number: 04967 Test No. 3290 Mix 1
, Concentricity 4% . .
Carbon 06 - ) Type Steel A-285
. . Manganese 1.77 . .. - Test No. Full -Split
- Chromium 2 0 . 24 . s PP - r . - . s
Nicket  9.44- - == " Tensiles 1 - - 6
=T SHicon T T )43 - ' ’ - T -
Columbium + 02 o Test - As
Tantalum .01 ) h Results: T We_ld:ed
Molybdenum .23 Yield ' cleemm
+ Tungsten Tensile 95,800
Copper .23 Elongation ) 39.0%
Titanium .03 T % “Red.of 'Area " eee--
Phosphorus .
Sulphur 8%? ) Fillets: OK Vertical Overhead
Vanadium ;e 06
Cobalt
Ferrite 8.0FN Magne Gage
Quality Systems Certification No.: _M_Z_Zﬂ_
Explration Date: _September 8,1981
State of Penna. ) sSs ” PFAC Q A The undersigned certifies that the contents of
County of York )

this report are correct anc accurate and that all
operations performed by the undersigned or sub
contractors are in compliance with requirements
of the material specification and ASME Boiler and
Pressure Vessel Code Section Il Division 1 Sub-
section NCA-3800

' . ALLOY RODS DIVISION
A ./’ lﬂ—'{(f W ~— /4{4[—-&.«_1,_/ . Ocusuemou CORPORATION

Notary Pubjic , 7
/ /\///“’,
My commisslon expires: 11722/82 . . BY ...... N TTUAUA

GVT-120 ) D. G.Flohr

Subscribed and sworn to before me

this 30thtayot May . 1979
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MAN'TURERS OF HIGH QUALITY NICKEL ALLOY

POWER ® . 7
SYSTEMS ) . :
Combustion Engineering, Inc. ‘

C-E Wire . . P

4224 Shackleford Road i -,
Norcross, Georgia 30093 oo

AINLESS STEEL AND LOW ALLOY WIRE FOR

. WELDING, FORMING AND OTHER APPLICATIONS.
CERTIFIED TO ASTM, ASME, AWS, SECTION 1l

. AND SECTION |1t NUCLEAR SPECIFICATIONS,

EL

C.E. Avery Corporation

. 0ld Dover Road ’ i : .
SHIP TO: Nev'ti:ngton, New Hampshire 03810 DATE SHIPPED: . 11-2-81 o
W \-’-.‘ Y i Corrected copy 11-9-81 I
T t'---. SR MARKED: ', < T
CERTIFICATE OF QUALITY CONFORMANCE TESTS T -
 99-0000- 315k 58 i
CUSTOMER PURCHASE, ORDER NO. HOP ORDER NO.: . SN+
P eoITICATIONS: §FA P M9R-01L Rev. 00 , ASME Section ITI, 1980 Editlon through the Summer 1981 Adc

This material was manufactured to a Qua.lity Program meeting the requirements of the 1980 ASME Cod
through 1661 Summer Addenda, and Section LT NCA-3800. & % ‘

ITEM HEAT NUMBER size ' ©orvee 23};’:23 .fs.: Ve, el "fn
. } . j 232 Spools shipped 2 (9 skids)
1 1442-57 .045"Dia { 308L SS Wire 5.507# | 8pool# 1 through 232 etk
/ . :. . $i ass 4o :'.
2 .a' . ' . ! LI
3 - - . z ‘u.
4 : o & . v « % , x
‘. . Pr . o “-" JTTI 2 ' 5 . "f;‘\.f
) , CHEMICAL ANALYSIS e % Less Than gt ol
TemM| ¢ Mn | si s P cr o e | A [ Mo | N | va.| co. |obeTa.] mi.”
1| .02 |1.73 {.b% |.016 |.019 {19.86 | 9.75 | .07 .15 | .ou8 | .06 | .09 |*.01 01
2 b ADDD AN\ LETY VL
PRV T
i S Wl N NEV-HI31881 SN
1 . .=
4 /o 5
EAQA - vl e e kg 8
v - . ) El
ITEM TENSILE STRENGTH YIELD STRENGTH ELONGATION ' ADDITIONAL TESTS .
-0 LR o B . at .-"l' =% 1
1 Welding Temper Ferrite 10 FN -~ b '*—}»
2 FE——— .,:'- . - . NQ S"
3 - . GR 3
4 . .

WE HEREBY CERTIFY THAT MATERIAL REFERRED TO ABOVE CONFORMS TO THE PHYSICAL AND CHEMICAL TESTS AND IS IN ACCORQANCE

WITH SPECIFICATIONS,
Notary public. Georgia,
My Commission

//17

‘State at Large
Expires Aug- 15,19

/MM

Nd'rAnY

Yue wdehee e

A
~ [ty A

Tra st \
. "~=_ i TN %Z .
Combustion Engineering, Inc. ~ * . O
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wennﬂ-:cuno:.oovmvusnou : g . . i DATE: 11-30-81 .o
CABOT CORPORATION  : - : ! . , e
1020 W. PARK AVE,, KOKOMO IND<‘469OI (PH. 317-457 84“) : 5 ) .
: 13808 E. lMPERlAl HIGHWAY, SANTAFE SPRINGS CA90670 {PH.213-921.4455) J * CERTIFICATION NO 1130 B : ,5|-
E ; K : i H :
; { l i H ' H . .
COMBUSTION'ENGINEERING DIV.. . ) g Co . .
i C-E‘:AVERY DIVISION ! ; L- Lo N CUSTOMER NO: 99-0000-3159
:  OLD DOVER RD.; | | ; SR
NEWINGTON,  NEW HAMPSHIR}:. 03801 . : ! . : !
i, _— i ; . : FEEN v . S.0. NO: 82175
: N . ' i H ‘ : : . . : .
' ! ! I ! l : H ] - v = - . =
o iem PRODUCT NAMEL i : + & 113 10T ‘| HEAT F-M1X C-MIX | WEIGHT .
| - . H “ 1 H - . 1 . i O
! ! . . ! N\&F
5/32 STELL;[TE (HAYNES) alloly 25 ¢ b !, 122215 9000 . | 5604# P;‘
cast coated electrodes to ; : ! y | i P
AMS 5797 (chemxsgry only) i . ' ! Trs =
- BT T R
] 5 | » % %. H B i i
- i S . *CHEMICAL ANALYSIS! - WEIGHT PERCENT:
¢ . . B . . ‘ - \\én 'e)
ITEM| B C Coi | Cr Fe. Mn jMo' | NI P S St W OTHERS of:,: >
; : L
.06 Bal. [20.97 |2.23 | 1.38 [{.19 iO.bS .006 |.003 .51 |15.75
i co : S I i
E g D s i §§g
1 i : l i { &z
*Analysis ‘from all—weld deposit on 410SS made in compliance with procedure described in O
AWS A5.4. This rod was cast and ‘coated per’Quality System outlined in Quality Control '

: : ! . A T

Mariual Rev. 9, dated 9/24/81. The electrodgs are marked "HAYNES 25".

H ]

TIE .,

i

r—tmacania

.
] i '
L]

«

: s f i .

, Pl APPROVED S o
ot pgchatemy o %c\

' - i i :| . [ ) b L L W N
| ;! . l%%"% Redman

. P P } g R Manager Quallty Cont:rol

f : co ] i ; j : ' i : ; '

| . '
CRUSHERKING, DELCROME, DELORO, bEbSTAIV, DE“ERTIA, LASTBLLOY, HAYNBS HAYSTELLITE, HORSESHOE, MECHATIG, MULTIPASS,
NI-MANG, NI-MANG-O, NI-MANG-OA,: STA-MANG, S'I‘A—MANG—O, STA-MANG-OA, STELLITE, SUPER-TITAN, TRIBALOY, TUNGFINE,
TUNGSMOb’I‘H, UNIKI\‘u and Stell:.{:e (thh star symbol are ;trademarks. i

|
B T R P
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' MATERIAL cik'nspc‘ArE;

SRR SAND.\'IIK, INC. SCRANTON WORKS £, . Lo
PR ""'; s .-'- e T = M r.0. BOX 1220, SCR/ANTON, PA.*18501  PH: 717 . 587-5191
T T . PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59 .
| .“‘,.v:.;q;. -‘ é':’-“‘_ . & . - . e . e
.| customer purcHasE GROER NO, SANDVIK ORDER NO. TEM SPECIAL CODE c MARKS « | CERTIFICATE DATE
1401 0249 153 251832 "} 01 - HEAT #4570_11 3/16/82
B WELDERS SUPPLY.._._'~” - TCEAVERY RS
. BILLERICA MA NEWINGTON NH e
PEClFlCATlON AND MATERIAL: , .

»” (.: ‘:-s‘.' 4.-...'.'~4c"' -vte
. .ASME SECTION IT: SFA5.4; ASME SECTION III: PARA NX2400 1980 EDITION THRU _;JIHTER 1980 "
 ADD. MSR-011, REV 00 : : 2 T o

‘ [ m— . s w4

(N

’-s, 3 .SANDVIK STAINLESS STEEL COATED ELECTRODE TYPE E 308L 16

Si “Mn
. .48 1,47
7 AP - ""-"':__.; Ni S Mo Tiep oL
o 'PROVED._ ioligizg T 06 .02 1.
"y B A L IS P
‘Eé;Cu . '
=.07 - s o
jDe]ta Ferr1te content as determ1ned from above ana]ys1s per F1g N82433 1 1
WRC Ferrite No. " 14r8 - .- - L3 RS 2
Corresponding ferrite percent 12% ;' ugt_“__.w_-."n'g; - SR
““*?LFerrlte by Magna Gage 12ry .. NN . R Leut
: 5?*’Th1s is to certify that the contents of this certificate are correct and accurate,
$3

fas contained.in Sandvik's records, and that all above test results and operations
“performed are in compliance with the requirements of the purchase order and the

spec1f1cat1ons as des1gnated by the purchase ‘:

2l

'app11cable sect1ons of the Code and

. M ., “,( -'J" »
Exp1rat1on Date° June 11 1982 .gsr”

REV. 5)kc
o AT
o e e 1533 o

.//W/AQ

LY T . s " ur ""
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' COMBUSTION ENGINEERING INC
m POWER . . . g-E %\/‘?ry Dalvnsxon
. ost Office Box 630
:\.32:! SYSTEMS : Portsmouth, New Hampshire 03801
BEAR DOWN WHEN REQUEST FOR MATERIAL TRANSFER

—

COMPLETING FORM

oy = ey AT

MATERIAL TO BE USED ON

DATEM%MS N? 5 9§8‘97

JOB NO, PART NO. QTY. DESCRIPTION IDENT. NO. SPECIFICATION
728 V4zTD- ( CEA SHzouD AssY

speciaL INsTRUCTIONS: — AT B S  DCR - AZI0005-89  Cor etz Y o=

MATERIAL TO BE TRAN'SF'ERRED FROM

JOB NO, PART NO, QTy. DESCRIPTION IDENT. NO. SPECIFICATION
AT 0021533 | SaMmE
P. O. NO, ' . R. R. NO.

Material requires upgrading — Yes @ (Circle One) If yes, must be upgraded prlor to transfer.
Any existing RAR’s, TCR’s, and DCR's — 5 (Circle One) If yes, must be apy approved for New Contract prior to transfer.

SPECIAL INSTRUCTIONS:

¢

. FINANCIAL IMPACT @ NO (CIRCLE ONE) IF YES, COMPLETE FIMT. - . .

SlGNATUREAD DATE APPROVED DISAPPROVED ‘ COMMENTS

/ m%—z?—ﬁl r_
e \0[5\163 v
TE olmhs|
v
v

cﬁm\u sznwc;f/ f//‘.?f'f-ﬂ

(arl ulriNg activity
(L st v

W, © QUALITY ASSURANCE -

v e
" . wr R 3 SR LR R

FORM 178 REV. 67

- D .c . . * q .
B A N SR Y Flae v st v
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Thickness Range Test Qualifies
Filler Metal Group No. F-
Weld Metal Analysis No A-

Spec. or Analysis

3/16 - 9 in,
5

V&DING PROCEDURE QUALIFICATI RECORD
2 AVERY

Date 11-9-72 Procedure Qualification No, SMA-8,8-1G-1

. Sheet 1 of z
Material Spec. and Grade SA 240, Type 304 L To SA 240, Tvpe 304 L
For Welding P-No, . 8 . To P-No. Type Weld Joint DOU sfe U» Eutt
Welding Process Sh 1e_1d ed lietal Arc Position Test Weld Fl:‘«_t ( ‘-_l G)
E Manual 0 semi-Agto. QO Auto. Single or Multiple Pass f-;l..ll“tlple
Thickness (& Dia. if Pipe) 2 Single or Multiple Arc Sinzle

No. of Layers {If Clad) H/A

f/A-

Flux Trade Name or Composition.

A-5, h Class E308N-15

Backing Requirement Hene

Joint Dimensions and Welding Techniques in Accord With

Filler Wire — Diame(er 5/32 PI’OCEdUI'e S)’G'tChv -Sh
Trade Name - Preheat Temp. Range 65_7_' __."‘ln e
Shielding Gas(es) & Composition ftone Max, Interpass Temp. %50 Py
Heat Input (Kj/In.) 2
£ \ ] v B
Trade Name N/A Flow Rate N/A Post Heat Treatment lione
Other '
DEPOSIT ANALYSIS
4
c+025 % wm 1.U8 % o .010% s .009 % §;—t23 w
19,1 11 fz
CR 9. 3 %"Ni 035 M (:o N2 \"/ Cb
% Ferrite in Austenitic Weld Deposit Ta Other
GUIDED BEND TESTS CHARPY V-NOTCH IMPACT TESTS
F‘;;Sg;:g. RESULT MACRO LOCATION TEMP FT/LDS MILS LAT €XP ,_.""uc.wﬂg
Sice All 3
1-2-3 | Satisfactory
Side ALL 3
1-2-3 | Satisfactory — -
Side ALl 3
1-2-3 | Satisfactory
Side All 3
1-2-3 | Satisfactoxr
REOUCED SECTION TENSILE TEST
OIMENSIONS ULTIMATE -
T . 501014 97 79,000 sase itetal
2 .503Dia 0200 82,000 Base i:[etal
R « 504014 « <00 1. 1,000 base meval.
+502Dig w198 (. ¢ 81,000 - Base Iletal
No., U
Welder’s Name C. Yelverton Symbol :
Who by virtue of these tests meets we,l;ier erformance requirements. ’
3 G vester AsSoC., Inc. ... . o 2-20-68

Test Conducted 8y

We certify that the statements jn this m

Per

. G oylvestcr

03I ~ectacn

fa

re cof
anc

re%ﬁnd that (.p_i‘!est welds. wer

Vas

€ AdL

tpreaarad welded and tested in accordance with the *

requirements

P.F. AVERY CORPORATION
A Subsidiary of Combustion Engineering, Inc.

8y 1/:/? -A‘/ 7\.-‘/-4""/' "
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~ DATE_11-90-72
\.

‘

“ Iungsten

ey

’ =
h"

- * . ===
S
=

E———1

—r———

— WELDING PROCEDURE QUALIFICATION %EEORD'

"AVERY -

PROCEDURE QUALIFICATION NO, SMA -~ 8.8 - 1G - 1
) A SHEET_2 OF__

WELDING MATERIALS
Specification: .
s.M.A. SFA-;.“' G.T:.A.oB
S.A. G.M.A.

Electrode:
Consumable D Non-Consumable -

Consumable Insert:

JOINT CONFIGURATION

\'L—‘,L—'° —
TYP

Type - Size -
Flux: N
Type - Mesh -

|-

Shielding Gas (es)
& Composition -

Backup Gas -

Nonfusing Metal Retainer:

(] Yes [] No

Type

Backing Strip:
Yes {X] No
Material Spec. & Grade

D'Integral G Continuous
Back Coping (Gouging) ¥ Yes [ to

Additional Requirements:

PROCESS PARAMETERS

‘WELDING PARAMETERS

Welding Process
' SHiA

Pass
No.

Max.Electrode|CurrentjVoltage
Size & Type (AMPS) | (Volts)

Travs.l
In,/2s

Position Flat

GTA

Pass. MNo. A1l

Electrode A
Polarity }oC.R.H.

Tungsten Dia:

Filler Wire: .

Torch Gas
(CFH) -

SMA

Backup Gas
(CFH) ’ =

All

5/32(E308L-15)| 120-145] 23-26

6-8

Trailing
Shield .
(CFH) -

MA

Cup Size .-

Electrode
Ext. =

Wire
Feed
Speed

SA

Type (CTA) -

Oscillation -

"{Dwell Time

(Sec.) -
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WELDING PROCEDURE QUALIFICATION RECORD

b |
il Y |

-~ ‘

11-9-72

Date

Material Spec. and Grade

[ AVERY

Procedure Qualification No.

SI'KA"'S [ 8—2G-1

o [

Sheet 1 of 2

To_SA_2L0, Tyype 30L

SA 240, Tyne 304 -
8

For Welding P-No. To P-No. 8

Type Weld Joint Double "V" - Butt

Welding Process Shielded ijietal Arc Position Test Weld Horizontal (25)
Kl manual O semi-Auto., O Auto. Single or Multiple Pass— i1l tiple

Thickness (& Dia. if Pipe) 1.0 in, — Single or Multiple Arc Sinzle

Thickness Range TestVQuaIiﬁes 3/1 6 - 2 .0 in. No. of Layers (If Clad) N/A

Filler Meta! Group No, F- 5 Flux Trade Name or Composition ti/A

Weld Metal Analysis No, A- 2

Spec. or Analysis SFA-5.L Class E308-15 Iione

Backing Requirements

1/8 and 5/32

Filler Wire — Diameter

Joint Dimensions and Welding Techniques in Accord With

Procedure Sketch, Sh.

65° F din,

Trade Name Preheat Temp. Range 5
Shielding Gas(es) & Composition __NQNE Max. Interpass Temp. } 50 F
. Heat Input (Kj/In.) L2
Trade Name._N/A Flow Rate /4 Post Heat Treatment None //
Other, {
DEPOSIT ANALYSIS
C MN P S Si w
CR Ni Mo Co Nz‘ \Z Cb
% Ferrite in Austenitic Weld Deposit '!'a Other
GUIODED BENO TESTS CHARPY V-NOTCH IMPACT TESTS
F‘;;sg;:g_ RESULT MACRO LOCATION TEMP FT/LDS MILS LAT €XP F;:gﬁf;g
S1de . .
S s tor
Bend 'atl factory
olde .
Satisfactor
Bend Y]
Side .
S actor
Bend atisfactory
Side .
Satisfactor
Bend M
REDUCED SECTION TENSILE TEST -
QIMENSIONS ULTIMATE =
SPECIMEN NO. WIOTH THICKNESS AREA LJEJ.AI':B. ULS‘:"::EAS‘;.E g;:'T CHAR::;ELROAOC';TF;SLL’-R-
i .505Dia .200 [17,500 87,500 Base hletal
2 .505Dia +200 {17,800 87,000 Base lletal
Welder's Name V. Comperchio Symbol No., 22
Who by virtue of these tests meets welder performance requirements,
Test Conducted By J. G. Sylvester Assoc., Inc, Laboratory-Test No. Q- 5-68

per__J, G, Svlivester

We certify that the statements in this record are correct and that the test welds were prepared, welded and tested in accordance with the
requirements__0F_Section IX of the ASIE Code .

P.F. AVERY CORPORATION
A Subsidiary of Combustion Engineering, Inc.

8y IL77L/ (‘}.,‘_’/ ,/}../
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DATE_11-0-72

——
-

HWELDIN PROCEDURE QUALIFICATION

PROCEDURE QUALIFICATION NO,

CORD

AVERY

SMA - 8,8 - 2G - 1

SHEET

OF __

WELDING MATERIALS
Specification: - .
S.M.A. SFA-s5,4L G.T.A. -
S.A. — G.M.A. -

Electrode:
Consumable

Consumable Insert:

O yon-Consumable .’

Type - Size -
Flux:
Type - Mesh -

Shielding Gas(es)
& Composition -

Backup Gas -

Nonfusing Metal Retainer:

(] Yes [KJ o

Type

(:Backing Strip:
Yes (] No
Material Spec., & Grade

JOINT CONFIGURATION

:fPASSNo.Af'.

45"
TP

{Jintegral ([ Continuous
Back Coping (Gouging) {] Yes [:I No

Additional Requirements:

PROCESS PARAMETERS

WELDING PARAMETERS

Welding Process
SHA

Current
(AMPS)

Max.Electrode
Size & Tvpe

Pass
MNo.

Voltage
(Volcts)

Trave.
In./:

Position Yoriz,

Pass. MNo. All

Electrode
Polarity D.C.R.H.

GTA | Tungsten Dia:

Filler Wire:

Torch Gas
(CFH) ‘ -

Backup Gas
(CFH) -

SMA ‘
1/8(E308-15)
5/32(E308-15)

85-105

Bal, 120-140

23-26
23-26

o\ O

(M

Trailing
Shield .
(CFH) -

1ea -

Cup Size -

Electrode

Wire
Feed
Speed

EXCQ -
(_fungSCen
Type (GTA) =

Oscillation i -

Dwell Time
(Sec.) -

SA
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WELDING PROCEDURE QUALIFICATION RECORD /

C oA Y 5.5 AviRY @ -

' Date 11-13-722 Procedure Qualification No. CHMA-8,8-1G=3
@ Sheet 1 of 2
“ Material Spec. and Grade SA 2ko, Type 304 To SA 21"9 3 rTyUﬁvgou’
For Welding P-No, - 3 To P-No. Type Weld'Joim §lnr{§l e - Butt
Welding Process 028 betal Arc Position Test Weld £ 235
O manvat 0 semi:Auto, . Auto. ’ Singte or Multiple Pass I';?ltl ple
Thickness (& Dia. if Pipe) 11 32 _in, g 177 . Single or Multiple Arc S,lngle
Thickness Range Test Qualifies X 1/ 6 - / 6 in, No. of Layers (1f Ctad) [‘/A 7A
Fitler Metal Group No. F- F[ux Trade Name or Composition l\/
Weld Metal Analysis No, A. 7
Spec. or Analysis SFA-5, 9 Backing Requirements Gss Purge
Clas? ER 30 8 Joint Dimensions and Welding Techniques in Accord With
Filler Wire — Diameter 1/‘6 Procedure SketCho .
Trade Name Preheat Temp. Range 05 GF__‘MJ.R L
Shielding Gas(es) & Composition Argon vlus 1% oxygen Max. Interpass Temp., 360 Ly
) ——— Heatlnput (Kj/ln.) 15
Trade Name Flow Rate 40 C F.H, Post Heat Treatment Nae
Other,
DEPOSIT ANALYSIS ]
C MN P S 5; w
Cr N; Mo S N2 V. S
& —— % Ferrite in Austenitic Weld Deposit T, Other
GUIDED BENO TESTS CHARPY V-NOTCH IMPACT TESTS
4TS RESULT : MACRO LOCATION TEMP FT/LBS | MILS LAT £xp FRADEAR,
Face [Satisfactory
Face . [Satisfactory
Rnot |Satisfactory
Root |[Satisfactory
REDUCED SECTION TENSILE TEST
| DIMENSIONS ULTIMATE
S ECIMEN No. WIOTH THICKNESS AREA LOTAOOT.AtB. ULSTrl:EASTS'E g:l".r CHAR:S;E:‘O%:TF;QLLURE
1 1.500 321 JA81 | 42,560 88,400 Base ietal
L2 1.500 .272 | 408 35,940 . 88,100. Base Iletal
‘Welder's Name C. Yelverton Symbol No. 4
Who by virtue of these tegts meats welder_performance requirements, ’
Test Conducted By g, C. %&lvester SS0C., INC. | poratory-Test No. 3-5-70

per. Je T Sylvester

We certify that the statements in this record are correct and that the_test welds were prepared, welded and tested in accordance with the

L(/ reqmmements . OF Section X of the ASWE Code

-

P.F. AVERY CORPORATION
A Subsidiary of Combustion Engineering, Inc.

. - / 3 » .
' oy L= A7, K ovng i

P.F.AC. 199
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 WELDING PROCEDURE QUALIFICATION %com)

AVERY

11-13-72 PROCEDURE QUALIFICATION NO,__GMA-8.8-IG-3

SHEET_2 OF _-

’ S.A. bl

WELDING MATERIALS

Specification: .

SQH.A. - G.T.A' ;'

G.}I.AQ SFA"S.Q

‘lElectrode:

Consumable D Non-Consumable

Consumaﬁle Insert:

Type - Size . -

Flux:

Type - Mesh -

Shielding Gas(es)

& Composition__ Arqon nlus.

1% axvoien

Backup Gas_ 99.9 % pure Aragon

Nonfusing Metal Retainer:

(JYes X No

Type

Backin Strip:

Yes k] WNo

Material Spec. & Grade

JOINT CONFIGURATION

=

E]Integral Continuous
Back Coping (Gouging) [ ] Yes Yo

Additional Requirements:

PROCESS PARAMETERS

WELDING PARAMETERS

Helding Process Pass|Max.Electrode|Current|Voltage|Travel
GMA Mo.| Size & Tvoe (AMPS) I (Volts)lIn. /3
Position Flat GTA | Tungsten Dia: .
Pass. No. 211
Electrode Filler Wire:
Polarity DCRP
Torch Gas SMA
(CFH) 40
Backup Gas
(CFH) A/R : .
Trailing - GMA Wire
Shield .. . Feed
(CFH) - Speed
up Size ‘ : .
glzccride 3/4 All | 1/16 (ER308) |240-260| 30-32 |32-3%
Ext. %-3/4 SA
Tungsten
Type (CTA) - -
Oscillation -
Dwell Time
(Sec.) B )
I
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WELDING PROCEDURE QUALIFICATION RECORD

e ® EZ AvERY @ S /

<&
. * Date 11-13-72 - : Procedure Qualification No, GTA-8.8=2G-3 )
(f . ’ Sheet 1 of 2
Material Spec. and Grado-“ SA-2&0 L Type 30“’ To SA-ZLI'O ? Type 3013’
For Welding P-No. To P-No., 8 Type Weld Joint Sinzle "V" - Rutt
Welding Process G288 Tungsten Arc Position Test Weld Horizontal
ElManual Osemi:aute.. | OAuto. Single or Multiple Pass_—ul tinle
Thickness (& Dia. if Pipe) — 250 in, - Single or Multiple Arc Sinzle
Thickness Range Test Qualifies 1/1 6 — 500 10. No. of Layers (if Clad) E\E/A
Filler Metal Group No, F- 7 Flux Trade Name or Composition N/A
Weld Metal Analysis No A-
Spec, or Analys:s "5 9 Backing Requirement Gas Purge
C lass 30 8 Joint Bimensions and \;Velding Techniques in Accord With
Filler Wire — 0|3metef” 3/32 PrOC edure S]"Pe \.Ch
. Trade Name Preheat Temp. Range 6 5 F in
 Shielding Gasfes) & Composition 99, 9% Pure Arzon Max. Interpass Temp. 350~ F
Heat Input (Kj/in.) 51 i
Trade Name _ Flow Rate 1 5"20 C.F.H, Post Heat Treatment None
Other )

DEPOSIT ANALYSIS °

IS

C - My p S §; w
cR N; M, i Co N2 \ - Cy
@ ——— % Ferrite in Austenitic Weld Deposit T, ‘ : Other,
GUIDED BEND TESTS CHARPY V-NOTCH IMPACT TESTS
F’;ézgs“:g_ RESULT MACRO LOCATION TEMP FT/LBS MILS LAT EXP F;:g‘ﬁ?:&:
. /
Face |[Satisfactory
Face |Satisfactory
Root |[Satisfactory
Root |Satisfactory
REDUCED SECTION TENSILE TEST
OIMENSIONS ULTIMATE UL e T CHARACT c
sPECIMEN NoO. motn | micmess]  AREA | JoTar STRESS. BSI' ANO LogaTION 1T
1 1,500 | .20 82,400 Base iletal
2 1,500 240 ) . 82,300 Base lMetal
. ) 4 .
Welder’s Name D. DeRaps Symbol No. 93
Who by virtue of these t3sts mqets weld erfor ance requirements, s
T oo s P G STTFESTRE REETEY, Inc, L e, 11-12-70
Per Jd. G, by.!.vester ; '
. We certify that the stagements jn this recgrd are copract an atthetest welds were prepared, welded and tested in accordance with the
< g R S8 LR R e e '
. requirements "
> N !
N . P.F. AVERY CORPORATION

A Subsidiary of Combustion Engineering, Inc.

a 8y s ff%éxy,zA;//

P.F.A.C. 199 ’ ,
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NELDING. PROCEDURE AUALIFICATION RECORD

_ b—=== AVERY
DATE 11/13/72 PROCEDURE QUALIFICATION NO, GTA-8.8-2G~-3
- SHEET_2_ 0F__
WELDING MATERIALS JOINT: CONFIGURATION
Specification: . ’
SQM.AQ - GOT.A. SFA"S.Q
S.A. - G.M.A. - . °
15
Electrode:
Consumable Non~-Consumable . 1
L

Cdnsumable Insert:

Type. - Size -
Flux:
Type - Mesh - -

Shielding Gas (es)

& Composition__99,9% Pure Argon |

Backup Gas 99,9% Pure Aradn
Nonfusing Metal Retainer:
‘ {(JYes [x]No
Type
Backing Strip:
(] Yes No
Material Spec. & Grade
(QJintegral Continuous

Back Coping (Gouging) [ Yes k] Yo

'___5_.___“..;
b 3L

Additional Requirements:

PROCESS'PARAMETERS.

WELDING PARAMETERS

Welding Process Pass|Max.Electrode|Current|VoltagelTrave.
' . leTa Mo.| Size & Tyvpe (AMPS) | (Volts)lIn./Mz
Position Horiz. GTA jTungsten Dia: -
Pass. MNo. A11 3/32
Electrode Filler Wire:-
Polarity DCSP a1 3/32(ER308) 90-115 110-12 |2-4
Torch Gas SMA -
(CFH) 15-20
Backup Gas
(CFH) A 10-15 :
Trailing ) GUA Hire
Shield - . Feed
(CFH) Speed
Cup Size 3/8
Electrode 1/8~
s Ext. 3/16 SA
L~w£ungsten 294
Type (CTA) - Thoria
Oscillation -
Dwell Time -
(Sec.)




it

u

- o

rahae

Ay

wakd}

I'e

R
el

fx

o

. g - L]
R X & .




WELDING PROCEDURE QUALIFICATION RECORD

» . @ Lt AVERY @ /
Date 11-13-72 Procedure Qualification No. GTA-8,8-2G-U

' Sheet 1 o 2 .
Material Spec. and Gradn-jm SA 2""0 Type 30""’ To SA 240 . Tvoe 30’4
For Welding P-No. 8 ToP-No..__8 Type Weld Joint Sinzle "V - Butt
Welding Process _1aS_Tungsten Arc Position Test Weld E‘Eorl zontal
& Manual a Semi-Auto. . Oavto. Single or Multiple Pass l"?lt ivle
Thickness (& Dia. if Pipe) 1/2 in, o Single or Muttiple Arc Single
Thickness Range Test Qualifies 3/16 - 1.0 in, No. of Layers (If Clad) /A -
Filler Metal Group No, F- ’l‘:/A

Flux Trade Name or Composition

Weld Metal Analysis r\i‘\ A-
-9

Spec. or Analysis Class ER308

Backing Requirement Gas Pur"e
Joint Dimensions and Welding Techniques in Accord With

Filler Wire — Diameter 3/32 Procedure Sketch o
Trade Name o Preheat Temp, Range 65 QF Min,
Shielding Gas(es) & Composition 99.9% Pu;‘e Argon Max. Interpass Temp. 350" F
Heat Input (Kj/In.) 41
Trade Name Flow Rate 1 0"15 C.F.H. Post Heat Treatment None
Other
DEPOSIT ANALYSIS ]
(o My P S - S, w
Cr N; M, - C, N, \ G
@ % Ferrite in Austenitic Weld Deposit T, Other,
GUIDED BENDO TESTS CHARPY V-NOTCH IMPACT .TESTS
42355‘:3. RESULT MAGRO LOCATION TEMP FT/LBS | MILS LAT EXP FrActoRe

Side | Satisfactory '

Side Satisfactory

Side Satisfactory

Side | Satisfactnry ' )

REDUCED SECTION- TENSILE: TEST
I ODIMENSIONS : ULTIMATE 2 CHARACTER £
1 .505Dia .200 | 16,480 82,400 Base ietal
2 .505Dia .200 | 16,800 84,000 Base Metal

weldef's Name P [ ] Ka’OSJ.malls Symbol No . 97

Who by virtue of these’tests maets welder performance reguirements,

Test Conducted By . G. Sylvester Assoc,, Inc. Laboratory-Test No, ____t=8=71

per. Yo Go Sylvester )
We certify that the sfatenents u) this recQed are gorrect and, ot the tast welds were pregared, welded and tested in accordance with the
Y ection iX of the AGNE’U5de

requirements

-

P.F.A.C. 199

P.F. AVERY CORPORATION
A Subsudcary of Combusuon Engineering, lnc,

‘ By t-/ "'/"'/ / e

iy

W







' ( ‘i)ATE 11/13/72

A -—

WELDING PRDCEDURE AUALIFICATION

o 8 =

._.._=

CORD

1= AVERY

PROCEDURE QUALIFICATION NO,

GTA-8.8-2G-4

C

= SHEET_ 2 _O0OF__«
" WEIDING MATERIJALS IIJOINT CONFIGURATION
Specification: -
S.M.A. - G.T.A. SFA-5.9
S.A. - G.M.A. -
Electrode: .
Counsumable [(x]Non-Consumable. . “
Consumable Insert: . .
Type - Size - _
Flux: L . :
Type - Mesh - Z
Shielding Gas(es) ) .
& Composition_99,9% Pure Aragon 1
Backup Gas 99.9% Pure Argon J _ 3
\G 32
Nonfusing Metal Retainer:
‘[ Yes (] No
Type
Backing Strip:
Yes ] No
Material Spec. & Grade Additional Requirements:
Integral [] Continuous
Back Coping (Gouging) [] Yes [ No
PROCESS PARAMETER WELDING PARAMETERS
Weldlng Process Pass|{Max.Electrode|Current|Voltage|Travsl
GTA - Mo.| Size & Type (AMPS) | (Volts)|In. /%
Position Horiz, GTA ]| Tungsten Dia: .
Pass. MNo. All "1 3/32 ’
‘| Electrode Filler Wire:
Polarity DCSP A1l | 3/32(ER308) 90-115 10-12 2-<
Torch Gas SMA
(CFH) 15-20
Backup Gas
(CFH) 10-15 .
Trailing . GMA Wire
‘}Shield - . Feed
(CFH) Speed
Cup Size 3/8 '
Electrode 1/8-
Txt. /16 SA
fungsten o
Type (GTA) Thorisz
Oscillation P=-
Dwell Time -
(Sec.)
' !
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1.

18,

16.
21.

28.

29.°

30.

31.
32.
33.
34.

38.
39.
40.

3ILL OF RATERIAL LOTES \/

Chemistry modifications:

5.1 0.065% maximum carbon.
5.2 0.20% maximum cobalt.
5.3 Product analysis.

?
Special tests: : -.\
!

6.2 Ultrasonic examination.
6.3 ASTM-A262, Practice E.
6.4 " Fluid penetrant examination. .

6.5 Magnetic particle examination

6.6 Radiographic examination.

6.7 Oelete the eddy current test. !

6.8 Only the hardness test is required.

6.9 Customer review of radiograohs.

6.10 Etch test per the supplementary requrremen:s of the
material specification.

6.11 Delete the hydrostatic test requxrements.

6.12 ASTM-A262, Practice 8.

6.13 Axial and tangential tensile tests (minimum of 2 sets
per heat).

Condition:

7.1 Fully hardened.

7.2 Annealed.

7.3 Annealed 30 msnutes minimum prior to quench.

7.4 Annealed 1900°-2000%F for 1 hour per inch maximum section
thickness, 1 hour minimum and water quench.

7.5 Hot finished, annealed and pickled.

7.6 Cold finished and annealed.

7.7 Annealed and pickled.

7.9 Hater quencned.

7.11 Normatized.

7.13 Quenched and tempered.

Tubing and Pipe:

8.1 Seamless or welded.
8.2 Seamless.

The ID must be clean and shall have a finish of 32 RMS or better.
End caps are required. .

Chrome plate per QQ-C-320 , Class 28. .j)
Hardface per Appendix 4 of SYS80-RCE-0400.

Manufacturing procedures per SPS-B-186 or equivalent. Head to
shank fillet cold worked. Threads rolled per MIL-S-8879 after
age hardening. Concentricity and straightness per ASA-8-18.3.

Hardface oeroAppéndix 4 of SYS80-RCE-0400 followed by heat treat-
megt at 1950"F for 2 hours and an air cool at a minimum rate of
50°F per minute,

Random or circumferential flow lines.
A151 type 403 rmodified.

- 21.1 Code Case MN-4 appltes except the minimum tempering temperature

shall be 1150°F,

21.2 Charpy V-notch tests shall average 30 ft-1bs. minimum with no
more than one individual specimen at 25_ft-1bs. minimum,

21.3 Mechanical test coupons shall be at 120° intervals.

4 directional ultrasonic testing with 100% volumetric coverage.

The reference specimen for the ultrasonic test shall contain
transverse as well as longitudinal notcnes.

E€ither solution treatment is acceptable prior to precipitation
hardening.

5-30%-delta ferrite by volume.
Code Case N-124 applies.
impact testing is required.

Heat treat at 1805 to 1855°F for 1 hour per inch section thickness,
1 hour minimgm. air cool or oil quench and temper at least twice at
1050 to 1300“F for 1 hour per inch section thickness, 4 hours mini-
mum 12 hours maximum. ) -)

Code Case N-71 applies.
Type 1 solution treatment prior to precipitation hardening. .
Material properties: Hsrdness Rockwell “C" 28 maximum. Charpy V-Notch

impact properties at 40°F: 20 mils minimum lateral expansion. Absorbed
energy and percent shear fracture shall be reported for information.
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s BILL.OF MATERIAL , S
] JOB TITLE Mabime> UGS Aoy y
BILL OF MAT'L NO. 729- 0000
REV. oo PAGE 1 _OF 2
DATE 1=/3/53 , pREP. MLP1-3-33
HFG. ENG. | : CHKD. RJG //-/4-83
MAT'L enc #8Q "
RECORD "OF REVISIONS 7 ®
t Q. C
0B #__».4
x | DATE RELEASED
3 ' DEC 2 iygy

C-E Avery Form #313 ] )
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BILL OF MATERIAL LISTING

JOB TITLE"

MO FIED UGS Ao/

BILL OF MAT'L NO.

7249~ oo

PAGE _&_ OF *%_

ITEM
NO

BILL OF MAT'L NO.

TITLE

(TTEM

NO

BILL OF MAT'L NO.

TITLE

| 129-oo00

MODIFIEZD VLGS AsSSY
Loows v i's

[

¢ | T&q- 1282

AT CEN
SNROVD Mzey(

—- . 4 ) Pre.Cuvnent (RSTR,
X[ 129~ 3601 “'w'ﬁl"'ucls'(pGRMANENT-CEA)
< 129 - oz CovER Assy
it
I
i

NOTES:

C-E Avery Form #319
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BILL OF MATERIAL - .
JOB TITLE MODIFIED UGS AL ~100S€E Prf:re,
BILL OF MAT'L NO: T7249-1000
REV. oo PAGE 1 OF
DATE 12-2-%3
PREP. MLF N-8-82

|ure. ens. [Fe /3

[mat'L engd TPA

C=E Avery Form #313

R - 0N mpr——— s fu e

-t e £1 4 B S ev—— ¢ w S Sae &=

RECORD OF REVISIONS

CHKD. RJG 11-/£-83

Q. C.
JOB #__29

DATE RELEASED
DEC & W~
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REF ASSY NO.

/i

BILL OF MATERIAL

The Quantity listed for each line .item is
based on the quantity required for one unit.

~*

1 BILL OF MAT'L NO.
NUMBER OF UNITS PER JOB_M/n

JOB TITLE MooisED UGS At Loo<E Panrrs

729-\opo0O

PAGE _2_ OF 2.

[TEM DWG. NO. CUSTOMER ,&
NO AVERY P/N P/N PART NAME QTY DESCRIPTION- MATERIAL REF.
E-14275-16% | F — ASTH A24§T304 N-G3GYog - 238197
' . LANAE Bloctkg = ) s S, 63,64
\ M_//I\ - 848-3 ! h 4 4 x 3 t%g, X 24 NOT'?.S oaczl.ze: 3¢
E- 14273163 : - ASTM AI93 GR.BBM |70 &7~
n/ Soc. nenv L A v 13 MT Goves
= /N - 849-1 caAP Sceaw 16 | TP RAR VAL NoTES £./, 4.5 £ 4/ )
- 1327316k | Sme D, CHY Sritr ’ SN Al . -3I5%%
3 N/A See, WD, Chp isrul 3 2-120N-2A X 4 1 - Asny Algs GRBG |17 “ML“Q <
) - 841- 0, f Nows tzgdo  [FTSIRER ol
T3l |~ . hSME SA 628 GR.LLE .
NS LR TAN . 1 2AY- HI 2R7
W Bl £13- 1) s - < =Tl A2do TYPe B ‘Hnl:lt::r_?s.va "
5 /n -2¥8-6 el 8 ‘”/?n‘ 3K S/ ﬁ?rg?s,e.z,e.sée.d e
N g- Hrs-na , | AS 1) AQT1Y TYPE SO | AR -Cl06T -
2 / - 848-5 PLue, OV\% x 2D Motcs 5,L.3, M5 ok TG MR6oS7
E-Nz213- 169 27 A4 N853R L] Y
p - i
1 /A ~4 = PN 16 "L P X ) E2 L¢ Do SCRIES 5B,
“ 8 Notez 5 £ 6.3
E- 13215~ 0% AsTM A479 - G397 -za!‘
v/ . . ! ) "y
8 /n —64G =13 PiN 3 T DIN X Z2°g LG ng: Zc‘!i:zugss.
< (] .
i
v

C-E Avery Form #271







- ' BILL OF MATERIAL ] -
JOB TITLE CEA Shroud Assy
ASME B & PV Code, Section III, Subsection NG, 1974. Edition BILL OF MAT'L NO. 907-1583
REV. 00 3 ~ PAGE _1_ OF _2_
DATE 2/ 452 1 * VAN
e o - PREP. SWN 2-2-89
MFG. ENG. | &¥«5 7 ‘ ' CHKD. pmyp 2-2-82
MAT'L ENG. )?z?f :
-~ RECORD_OF REVISIONS : K
| S L
! # Q C .
. JOB #_947 ._'5
‘ DATE RELEASED
i FEB 16 1982
C-E Avery Form #313 o
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"REF ASSY NO. E-STD-164-828-1

BILL OF MATERIAL

C-F Avrry Form #271

smesrmmmes wm'e wewn.

JOB TITLE  CEA Shroud Assy
The Quantity listed for each line item is AT 907 -1583
based on the quantity required for one unit. . . BILL OF MAT'L NO.
NUMBER OF UNITS PER JoB_) PAGE _2 OF 2 _
[TEM DHG. NO. CUSTOMER ' ’
NO AVERY P/N P/N PART NAME QTY BESCRIPTION . MATERIAL REF.
1 |E<STD-002-1583 |E-STD-164- |CEA Shroud Assy X | moeemm 7 | emmeme
828-1
2 B/M‘ 907-1575 N/A Tube & Web Assy 4 | See Details See Details
3 |B/M 9071576  [N/A Tube & Web Assy 23 | See Details See Details
4 |B/M 907-1577 N/A Tube & Web Assy 8 | See Details See Details
5 {B/M 907-1578 N/A Tube & Web Assy 12 | See Details See Details
6 |B/M 907-1579 N/A Tube & Web Assy 2 | See Details See Details
7 |B/M 907-1580 - |N/A Tube & Web Assy 2 | See Details See Details
q_8 B/M 907-1581 N/A Tube & Web Assy 2 | See Details See Details
9 [B/M 907-1582 N/A Tube & Web Assy 8 | See Details See Details
i :
. 5-G207- /3308 |
10 1 €907 -1510 E-STD-164- |Shroud Corner leb 4 |1/4 STK x 4 5/8 x 16 7/8 ASME SA240 T304 |/-22-218-0y 574
P/N 907-1510 828-7 " x 160 (Formed) Notes 5,6.3&7. S(IS)
1 : = CLiIX] 3500
11 | C-STD-002-1517 |E-STD-164- [Shroud Corner Web 4 [ 1/4 STK x 4 5/8 x 16 7/8 | ASME SA240 T304 2 E313
P/N 907-1517 828-8 x 160(formed) Notes 5,6.3&7.5(IF)
ASME SA240 T304 |5-Grs- 1055
12 {B-9071511 E-STD-164- |Top Plate 8 193/8DIAXx 2 Notes 5,6.2,6.3
P/N 907-1511 328-10 &7.5 (15)

v3:
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- ' BILL OF MATERIAL .
JOB TITLE __Tube & Web Assy
ASME B & PV Code, Section III, Subsection NG, 1974 Edition " BILL OF MAT'L NO., 907 -1575 .
REV. 00 " PAGE 1__ OF _2_
DATE__ JAJl 28 1982 . |
*  PREP. &QI_Z_B_B =28-82

MFG. ENG. | M5
MAT'L ENG.| (3

CHKD. mP1-29.82

RECORD.-OF REVISIONS

N " | ‘ | L ®

A w e ey w.ers .,
PR TPt L PSS ALY SO

— o | | Q. C.
| JOB #_2s7

| DATE RELEASED :
| ' FEB 2 1982

C-E Avery Form #313

t @ et GArsnstes SRS s Em s e -
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REF ASSY'NO. N/A o BILL OF MATERIAL

JOB TITLE Tube & Web Assy

The Quantity listed for each line item is

. ' : 7-15
based on the quantity required for one unit. , BILL OF MAT'L NO. 20 73
: NUMBER OF UNITS PER JOB__ 4 PAGE _2_ OF _2__
[TEM DWG. NO. CUSTOMER y : . :
NO AVERY BTN PN PART NAME QTY DESCRIPTION MATERIAL REF.
1| C-STD-002-1575 |N/A Tube & Web Assy X| ==ceeee e
2 | C-STD-002-1508 | E-STD-164- | CEA Shroud Tube 1] 9 ID x 3/16 Wall x 160 LG | ASME SA240 T304 |3 waze
W P/N 90?-]508 828-2 2:6‘.3:\;;7—1671‘,"’-157‘9"-1\5},' . , Notes‘5,6.3§(¥,§§ Oelaw
3 | B-907-1515 E-STD-164- | Shroud Web 1{ 1/4 x 7 x 157 1/4 \G ASHE SA240 T304 [S-GIa7-/3147 |45
P/N 907-1515 828-6 ‘ : Notes 5,6.347.5
= (IS) .
4 [ B-907-1516 E-STD-164- | Shroud Web | 1| 3/16 x 7 x 157 1/4 LG ASME SA240 T304 |43 G/7%),.
P/N 907-1516 828-4 (2 DI 1579 -1682, - 4577 . T Notes 5,6.347.5 3,":8%3’“3177 %-3
: (I1S) g
| _9-Goes QISR it
9~ G-&qc:) o
4~ Goos )
9- Gaes &

ae damSrens
—

e <y mm-—
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BILL OF MATERIAL

ASME B & PV Code, Section III, Subsection NG, 1974 Edition i

REY. 00

DATE  jan 28 1982

MFG. ENG. | -Z2Y#3

MAT'L ENG. (A

v

-

“|C-E Avery Form #313

»

RECORD OF REVISIONS

s

JOB TITLE ‘Tube & Web Assy

BILL OF MAT'L HO.

907 -1576

e
"

LPAGE 3 OF _»2

PREP.
CHKD.

Q. C
JOB #__z47

DATE RELEASED
FER 2 1982

DO (-28-g7
MLP)-28-82.
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.
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‘Mt ot ea g »

=% TIme e
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e
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REF

.ASSY NO.

N/A

The Quantity listed for each line item is

BILL OF MATERIAL

JOB TITLE Tube & Web Assy

C-f Avorv Form £271

93

' 907 -1576
based on the quantity required for one unit. R BILL OF MAT'L NO.
NUMBER OF UNITS PER JOB_ 23 - PAGE _2_ OF _2_
[TEM| ~ DWG. NO. CUSTOHER N T
NO AVERY P/ P/N PART NAME QTy |- DESCRIPTION MATERIAL REF.
1 |c-sTD-002-1576 |N/A fube & Web Assy S [ — '
¥ Camm- ASME SA240 T304 e O
g C-STD-002-1508 E-STD-164- LEA Shroud zube 1 19 1ID x 3/16 Hall x 160 LG |Notes 5,6.3&7.5 ~
P/N_907-1508 828-2 syl — /823
: 1 ASHE SA240 T304  |/5-G/5% 57
3 |B907 -1509 . | E-STD-164- Bhroud Web . 2 |3/16 x 7 x 160 LG Notes 5,6.387.5 [|35-GA3
P/N 9071509 828-3 L. S ~15F) (1S)
/
. DRSO S v -
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- ' BILL OF MATERIAL , .
- ) JOB TITLE _Tube & Web Assy .

ASME B & PV Code, Section III, Subsection NG, 1974 Edition BILL OF MAT'L NO. 907 -1577
REV. 00 ] ] PAGE 1 OF _2_
DATE __ Jhy 2.8 198 prep. D -28-82.
MFG. ENG. | 205 CHKD. MLP)1-28-82
MAT'L ENG P ’
o ‘ RECORD. OF REVISIONS ‘
"/ -
Q. C. . @
JOB #_#4>
% ' ‘ . DATE RELEASED
* FEB 2 3 ggo
[ C-E Avery Form #313 i ' - . ]2

LT M A wf e Seg T gy Bem
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BILL OF NATERIAL N ]

. |REF ASSY NO.__ N/A ' ,
.| ReFA / | 308 TITLE ___ Tube f Veb Assy
The Quantity listed for each line item is ' ' -1577
based on the quantity required for one unit. . BILL OF MAT'L NO. A7
NUMBER OF UNITS PER J0B 8 PAGE 2 _OF _2_
iTer]  OWG. NO. CUSTOMER . .
NO _ AVERY /N P/N PART NAME qQTY DESCRIPTION MATERIAL REF.
1 |C-STD-002-1577 IN/A Tube & Web Assy ) S B o,
- “ ASHE SAZ40 T304 [\, ~/u
_ C-STD-002-1508 |E-STD-164- |[CEA Shroud Tube . T 19 1IDx 3/16 Wall x 160 LG |Notes 5,6.3&7.5 ot L2/ T
P/N 907-1508 828-2 ‘ o (1IS) “ 1S5S
3 |B907 -1516 E-STD-164~ |Shroud Web 2 [3/16 x 7 x 157 1/4 LG, Q§P255515\2203Z;03 A3k e L e
P/N907 -1516 828-4 > 18y | - S 25

.- Averv Form £271







BILL OF HATERIAL JOB TITLE Tube & Web Assy

ASHME B & PV Code, Section III, Subsection NG, 1974 Edition ) BILL OF MAT'L NO. 9071578

REV. 00 01 ' A PAGE _ ! oF _ 2
DATE W 28 1989 i2/5/53 : : prep. DB 7282
HFG. "ENG. | DS | (FPed™ N CHKD. MLP1-23-f2.

MAT'L ENG  (PA | 74

RECORD OF REVISIONS : - : PN

\
!

Rev. 01 Page 2 Item 3: Qty was 2 (per DWR 892)

S =y —t a2 o

DATE RELEASLD |
DEC 9 ivgs |

:| C-E Avery Form #313
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REF ASSY NO.__ N/A

BILL OF MATERIAL

JoB TITLE Tube & Web Assy

The Quantity listed for each line item is - 907 -1578
based on the quantity required for one unit. . BILL OF MAT'L HO.
‘ - NUMBER OF UNITS PER JOB_ 12 PAGE _2_ OF _2_
ITEH|  DWG. HO. "CUSTOMER ,
NO|  AVERY P/ o PART NAME ary DESCRIPTION MATERIAL REF.
1 | C-STD-002-1578 |[N/A Tube & Web Assy X | ecmeee e
2. | C-STD-002-1508 |E-STD-164- |CEA Shroud Tube 1| 910 x 3/16 Wall x 160 LG | ASME SA240 T304 |3cw /n
N P/N 907-1508 828-2 Notes 5,6.3,7.5 | - /5753
o , (1S)
‘ ASHME SA240 T304. | Sew 13/,
3 | B-807-1516 E-STD-164- |Shroud Web 1 | 3716 x 7 x 157 174 16 Notes 5,6.3,7.5 | =
P/N 907-1516  |828-4 : . (sy| - /575

wl reonmma s o

-F Avevy Torem #2771
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:- BILL OF MATERIAL . . .
i JOB TITLE Tube & Web Assy .
:; ASME B & PV Code, Section III, Subsection NG, 1974 Edition MAT!
i, — . BILL OF M_AT L NO. 907-1579
i : 00 : . : JPAGE _1_ OF 2
* [oaTE z/q72 : ‘ ' ’
3 — “ : ' : prep. R 2-2-87
-5 : : ] CHKD. mrLP2-2-82
i [MAT'L ENG. }% ’
] , ;
, \ RECORD OF REVISIONS : ) . .
\/ ’ i Q- c. ‘
JOB #7222
. DATE RELEASED
; ' FEB 16 1982
‘| C-E Avery Form #3'13 - v
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REF ASSY NO._ N/A ' BILL OF MATERIAL

 atenw mmwo
% )

JOB TITLE Tube & Heb Assy

;2:: The Quantity listed for each line item is. BILL OF MAT'L NO.. 907 -1579
i-: | based on the quantity required for one unit.
: ) NUMBER OF UNITS PER JOB 2 PAGE _2__ OF 2 _.
“+ |iTEM]  OWG. NO. CUSTOMER | CREF
T Ry PART NAME QTY DESCRIPTION MATERIAL X
~. | 1|c-sTp-002-1579 | N/A Tube & Web Assy O —— -
. ' 2 |C-STD-002-1508 | E=STD-164- | CEA Shroud Tube . 1 | 9 1D x.3/16 Wall x 160 LG ﬁgggssgzgosgog SoeiDf e
\|P/N 907-1508 | 828-2 | . O3S —iss
3 |B-907-1509 E-STD-164- | Shroud Web 11316 x7x 16016 - gt Spel0 130 | Se i
P/N 907-1509 828-3 V sy | =S

P

Gummmi a sienare sanle @ -.—L . Ma 8 etemhae R hetm e

C-F Auonyv Form #4271




BILL OF MATERIAL

: ; - JOB TITLE Tube & Web Assy - .
% |ASHE B & PV Code, i , i ’ it ' 907-
; Code, Section III, Subsection NG, 1974 Edition BILL OF MAT'L no. 907 1580
i |DATE /e /5 73 A
: _ - PREP. P 2.2-92
MFG. ENG. | OWy | 57c 3 CHKD.
: > : ¢ MLP7.-2-82,
mar'L enc) D §4)
. .
nd ' : RECORD OF REVISIONS ) .

Rev. 01 Page 2 Item 3: Cust. P/N was E-STD-164-828-3 (per DWR 892)

S
Chqr
1]
3
g

-t ——

o 0B #__g07

DATE RELZASE
DEC 9 1983

| c-E Avery Form #313 | - ' .
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REF ASSY 1O. N/A

BILL OF MATERIAL

JOB TITLE Tube & Heb Assy
The Quantity listed for each line item is 40T 907 -1580
based on the quantity required for one unit. 2 BILL OF MAT'L NO. 5 5
: HUMBER OF UNITS PER J0OB i PAGE & _ OF _= .
ITEM  DMG. HO. CUSTOMER | o ‘
NO AVERY PN P/l PART NAME QTy DESCRIPTION MATERIAL ‘ REF.
1 C-STD-002-1580 ‘N/A Tube & YHeb Assy X | ===m=== | eeme=-
- X - G - Y
N, |C-STD-002-1518 | E-STD-164- | CEA Shroud Tube 1| 91D x 3/16 Hall x 160 LG[por 33240 T30 1 e
P/N 907-1518 - | 828-2 ) >ue (is)»I-HH>$PHWbV?c
3 {B-907-1512 ‘E-STD-164- | Shroud Heb 1| 1/4 x 7 x 160 LG ot SR20 T308 [ et T
P/N 907-1512 [ 828-5 Rec: B - )5 ¢ , 63875
. AN 2L 7-2¢€
Wz .

B e I et LA
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C-T Avpryw Fonen %971
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BILL OF MATERIAL

ASME B & PV Code, Section III, Subsection NG, 1974 Edition

REV. 00 01

DATE o/ tee | a/t/73

wre. ENG. | G | 6B

uaT'L EnG) 44 J7A

~/ RECORD OF REVISIONS

A}

JOB TITLE

Tube & Web Assy

BILL OF MAT'L NO.

Rev. 01 Page 2 Item 3: - Cust. P/N was E-STD-164-828-3 (per DWR 892)

907 -1581

PAGE
prep., Flbi2.2-32

CHKD. $ALP % -v- 2)

Qo

1

OF

0B #__707___

CATE RELEASED
DEC 9 iY85

|
!

|

2

C-E Avery Form #313 et = e i
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REF ASSY NO. N/A

BILL OF MATERIAL

The Quantity listed for each line item is
based on the quantity required for one unit.

JOB TITLE

Tube & HWeb Assy,

BILL OF MAT'L NO.
NUMBER OF UNITS PER JOB__ 2

907 -1581

PAGE 2___ OF 2__

o he N e’ o
adea AT PR
s .

S CUSTOMER ) . :
NO AVERY P/N P/N PART NAHE QTY DESCRIPTION MATERIAL REF.
1 | C-STD-002-1581 [N/A Tube & Meb Assy " O
> | C-STD-002-151 -STD-164- |CEA Sh — ASHE SA240 T304 |p-car 7135~ |va
Lo | STnomraeed1? | Eoprp 1o~ |CEA Shroud Tube 1 91D x 3/16 Wall x 160 L& Joee >80 3575 1 e2va nrsna
" (IS) r 7 1R »2.-'1"'533'
3-4in1 Q8 XA e
3 {B-907-1512 E-STD-164- |Shroud Yeb i 1/6 x 7 x 160 LG ASHE SA240 1300 || swe 5/m
P/N 907-1512  |828-5 Notes 5,6'3&65) P
2 S - e

- —— ]
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-F Avory Fovm 23271
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= BILL OF MATERIAL

ASME B & PV Code, Section III, Subsection NG, 1974 Edition

REV.

00
DATE 2/4/5z

HFG. ENG. | Oyx('3

uat'L Eng] ()

RECORD OF REVISIONS

‘1C-E Avery Form #31§

JOB TITLE Tube & Web Assy

BILL OF MAT'L NO.

907 -1582

K A PAGE _1__ OF _2
~ PRep. %___NB:?._'L- - 99,

CHKD. mMip 2-2-82

Q. C

JOB #_707

DATE RELEASED
FEB 16 1982

o
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REF ASSY NO.___ N/A ' BILL OF MATERIAL

JOB TITLE _Tybe & Web Assy

The Quantity listed for each line item is . 907-1582
based on the quantity required for one unit. BILL OF MAT'L NO.

. NUMBER OF UNITS PER J0B__8 PAGE _2__ OF 2_
[TeM  DHG. NO. CUSTOMER , - T
HO AVERY P e PART NAME qQTY DESCRIPTION MATERIAL REF.
1 |c-sTD-002-1582 |N/A Tube & Web Assy Gl [ ——ee
2 {B/M 9071528 N/A CEA Shroud Tube Assy 1 | See Details . See Details '
3 | B-907-1516 E-STD-164- [Shroud Web 2 | 3/16 x 7 x 157 1/4 . o SA2H0 1301 T\ Sec ol

P/N 907-1516 828-4 H , DSy | — s
5 .

- o o sma tamma cme e -t -

-2

SO R S -

C-F Averyv Form #2971







BILL OF MATERIAL JOB TITLE CEA Shroud Tube Assy

ASHE B & PV Code, Section III, Subsection NG. 1974 Edition  * ~ BILL OF MAT'L no. _ 9071528

REV. 00 L 3 PAGE _ 1 oF 2
— prep. Qb '1-28-82

MFG. ENG. | DG CHKD. (LP1-28-92

MAT'L ENG ~ JFA '

RECORD OF REVISIONS

i o A | o
., - | Q. C
| JOB #_g27 1l
DATE RELEASED Fle

FEB 2 1982

*|C-E Avery Form #313
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REF ASSY NO. N/A

_ BILL OF MATERIAL

JOB TITLE CEA Shroud Tube Assy ) ,
BILL OF MAT'L NO. 907 -1528

The Quantity listed for each line item is
based on the quantity required for one unit.

NUMBER OF UNITS PER J0B_8 | PAGE _2_ OF _2_
iTed  DHG. NO. CUSTOMER , ‘
N0 |  AVERT BN o0 PART NAME QTY DESCRIPTION MATERIAL REF.
1 | B-STD-002-1528 |N/A CEA Shroud Tube Assy X[ ~=mm- —r——
2 | B-907-1513 E-STD-164~ [Bottom Plate 1] 93/8 DIA x 3 3/16 ASME SA240 T304 |¥-Gi3-12217 |&
, P/N 907-1513 828-11 Notes 5,6.2,6.3
75 (iS) ,
3 | B-STD-002-1514 |E-STD-164- |Tie Rod. Tube 1| 91D x 3/16 Wall x 158 ASME SA240 T304 |B-G21€¢35es |43
P/N 907-1514  |828-12 o Notes 5.6.387.5 |2 G
. (1S)

O ]

.-F Averv Form £271
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BILL OF NATERIAL é PRE - CPUAIONL \NSTRUMEBTATIS!)
JOB TITLE tnsTALLATION— UGS ( PERMANENT - CeAY
BILL OF MAT'L NO. 729- 3,0}
REV. 00 PAGE _ .OF 2= _
DATE 12/2/55
, PREP. MLP W.20-62
HFG. ENG. (22" CHKD. /G 12-1-83
MAT'L ENG.] 777 X
RECORD OF REVISIONS 9
g— Q. C.
JOB #7119
DATE RELEASED
DEC % 63
Ay
C-E Avery Form #313 . : ) . s
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REF ASSY NO.

N/

The Quantity listed for each line item is
based on the quantity required for one unit.

-

ﬁ

. —fv

Pre- CRITICAL INSTRUMENTATION
JOB TITLE InsTALlATION - LG5 ~ (PERMAMELT-CER)

~

. BILL OF MAT'L NO.

'Y NUMBERVIGR IUNIES! PER J0B__ |

129- 3ol

PAGE 2 OF 3

ITEM

DWG. NO. USTOMER
HO AVERY P/N ¢ P/N E PART NAME QTY " DESCRIPTION MATERIAL REF.
o N .PRE-CRITICAL s =
INSTRUMEWTATID
I /n /A INSTRLLED on CEA SHRals | X —— ~ _— =
"y E1LIS- | MopimER CEA
2 /N‘ 729 -158% 1A - 8461 SuRoup ASsY ) SEE DETNILS LEE by .
’ E-14273 - ' .
3 |Ph1729-360z | 164-81-s0| CovERAZSY 2 Seg DETILS SEE DETAILS
0.0 X . WALL ASME SA 213 aR T [Veoses 7yve osar |
4 N/ -1S | TuBINYg "'/K 6es X 065 WAL SA 249 T o4
Noiex S, b
- ASTM A4 CAJON  S/aTURE
5 N/A Unodl = Soc. witD 3 ) ‘/4 O.D % ﬁ P T34 o&q'-rzvod Loﬁi 204-10= TsWi~b
: -17 | (For 5/ 0.0 Ture) ' - Not€s 5,6.% ot Sy rtes,
> “HMreov
. - ASME SN edo OR - )
A N/n Moutrong PLNTE > | & X V"sQ Aszin A210 T304 SR LA N
26 (CURVE) - NOTES 5, 6.3 ’
Asme SNE77 o2 . T
] N - L | BAR 2 | % sax g, ast: aq2q T30k | VRTOPVTY
-31 - MOTES 5, 6.3
ASmE 5/’47? a2 R/,_'Cf67-ﬂ!‘6§v
3| P, | 2 oxaions . [ rame R
-qo NOTES 5 6.3
NUT~ REIMINER ASME SA9T7] ok RSP -ATEvE
Y G .
q /1.\ 4] 1 V4. ~120NE -2 ) "/4 oD, X , 300 TR ASTI A47 T.ZrM
Nezen S, 6.8
wl M e
0 7\ PR E ' v 7150 O.D. X .200 THY, s TI0¢
- ‘}\‘( - - o L g LU, .l <.
43 ~ 1 /‘; 4unF-2p ’ __pNe1e5 S, 6.3
N ASME SA9 17, R
H //\ _44 PN | Yo DIA X %2 \. AsTM A47% T 36%- ,
- NovEs G, 6.3 \
] Asta€ SAZ1Z oR typ-SLs3Gr i -] L
12 N/A ag | TUBE l\/R 875 0.DX.065 WALL $A249 T304
- NOIES 5, 6.3

C-E Ayery Form #271
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REF ASSY NO. r\//A ) BILL OF Ml\TEIIAL T Pre-CriraL INSTRUMENTATION
: /A ) J0B TITLE instAwATION=-U65 ~ (Pestanysd 3t = CEA) \
The Quantity listed for each line item is \
based on the quantity required for one unit. BILL OF MAT'L K0. _J727= 500l
NUMBER OF UNITS PER J0B__|I © PAGE _S_OF 2

tter] OWG. NO. M , -
00| AERTI cug;g ER PART NAME QTY DESCRIPTION MATERIAL REF.

' ‘ g-14213~ | . — 4 . ) B
13 N . 4-go1 | Coveuing > | VEom % 1Ly AR Tose |

-573 (5/6 To 73 T"’SF) - Notes 5,63

' C-E Avery Form #271







5.

11.
13.
14.

15,

16.
21,

28,

29.

30.

3.
32.
33.
34.

8.
39.
40.

. Special tests:

SILL OF MATERIAL HOTES \[

Chemistry modifications:

5.1 0.065% maximum carbon.
5.2 0.20% maximum cobalt.
5.3 Product analysis.

6.2 Ultrasonic examination. -\)
6.3 ASTM-A262, Practice E.
6.4 Fluid penetrant examination.
6.5 Magnetic particle examination
6.6 Radiographic examination. .
6.7 ODelete the eddy current test.
6.8 Only the hardaness test is required.
6.9 Customer review of radiographs.
6.10 Etch test per the supplementary requirements of the
material specification.
6.11 Delete the hydrostatic test requirements.
6.12 ASTM-A262, Practice B.
6.13 Axial and tangential tensile tests {minimum of 2 sets
per heat).
Condition:
7.1 Fully hardened.

7.2 Annealed.

7.3 Annealed 30 mgnutesominimum prior to quench.

7.4 Annealed 1900°-2000°F for 1 hour per inch maxirum section

thickness, 1 hour minimum and water quench.

7.5 Hot finished, annealed and pickled.

7.6 Cold finished and annealed.

7.7 Annealed and pickled. )
7.9 MWater quenched.

7.11 Normalized.

7.13 Quenched and tempered.

Tubing and Pipe:

8.1 Seamless or welded.
8.2 Seamless.

The ID must be clean and shall have a finish of 32 RMS or better.
End caps are requirea.

Chrome plate per QQ-C-320b, Class 28. )
Hardface per Appendix 4 of SYSS0-RCE-0400.

Manufacturing procedures per SPS-8-186 aor equivalent. Heaﬁ to
shank fillet cold worked. Threads rolled per MIL-$-8879 after
age hardening. Concentricity and straightness per ASA-B-18.3.

Hardface per Appendix 4 of SYS80-RCE-Q400 followed by heat treat-
meat at 1950°F for 2 hours and an air cool at a minimum rate of
S0"F per minute.

Random or circumferential flow lines.
A1S1 type 403 modified. '

21.1 Code Case l-4 applies except the minimum tempering temperature
shall be 1150°F.

21.2 Charpy V-notch tests shall average 30 ft-1bs. minimum with no
more than one individual specimen at 25°ft-1bs. minimum, -~

21.3 Mechanical test coupons shall be at 120" intervals.

4 directional ultrasonic testing with 100% volumetric coverage.

The reference specimen for the ultrasonic test shall contain
transverse as well as longitudinal notches.

Either solution treatment is acceptable prior to precipitation
hardening.

5-30% delta ferrite by volume,
Code Case N-124 applie§:
Impact testing is required.

Heat treat at 1805 to 1855°F for 1| hour per inch section thickness,
1 hour minimgm. air cool or oil quencn and temper at least twice at
1050 to 1100YF for 1 hour per inch section thickness, 4 hours mini-
mum 12 hours maximum. ~ ) -)

Code Case N-71 applies. '
Type 1 solution treatment prior to precipitation hardening. .

Material properties: Hardness: Rockwell "C" 28 maximum. Charpy V-fotch
jmpact properties at 40°F: 20 mils minimum lateral expansion. Absorbed
energy and percent shear fracture shall be reported for information.
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