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Arizona Public Service Company

October 15, 1984
ANPP-30845 TFg/KLM

Director Of Nuclear Reactor Regulation
Attenti on: Mr. George Knighton, Chi ef
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:

C-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
729-1000
907-1583
907-1575
907-1576
907-1577
907-1578

907-1579
907-1580
907-1581
907-1582
907-1528
729-3601

'8410170045 841015
PDR ADQCK 05000528* PDR
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Nr. G. Knighton, Chi
CEA Shroud Assembly
ANPP- 30945

Page 2

If you should have any questions, please contact me.

Very,truly yours

EEVBJr/KLYi/nmo
Attachments

P

E. E. Van Brunt, Jr.
APS Vice President
Nuclear Production
ANPP, Project Director

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

STATE OF ARIZONA )
)

sate

COUNTY OF MARECOPA)

E, Edwin E. Van Brunt, Jr., represent that I am Vice President,
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.

Edwin E. Van Brunt, Jr.

Sworn to before me this QD. day of
S

, 1984.

Notary Public

My Commission Expires:
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C-E power'Systems
Combustion Engineering. l

1000 Prospect HillRoad
Windsor, Connecticut 06095

Tel. 203/688. t 9t t
Telex 99297

SYSTEMS
POVfER

April 24, 1984
V-CE-30130

Mr. E. E. VanBrunt, Jr.
Arizona Nuclear Power Project
P.O. 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 letter 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.

t e CEAT e aynes oy anh H All d the stainless steel base material content used in the CE

shroud lateral support modification are nearly identical except for t e g
d b lt found in the Haynes Alloy. Cobalt is not a carbide former and there-an Co a oun in

fore not of concernwith respect to decarburszation. Tungssten is a carbide former.
However, the carbon content in the 304 stainless steel base material is control e

65K
' 't which is lower than Haynes Alloy No. 25 carbon content

r'al is without basis.and therefore the concern of decarburization of the base materia >s wi

E t' the results of the tests performed on the hardface processxam>na >on o e
qualification samples show, as expected, the decarbur>zatson of t eh 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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<E. E. VanDrunt, Jr. ~~ V-CE-30130
-2- C. Ferguson

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 modifications.
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 align-
ment plate to core shroud lateral support utilizes a Haynes Alloy No. 25 and
Haynes Alloy No. 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 t y yo

CF/PFM
Enclosure
cc: Messrs:

G. C. Andognini - w/e
J. Vorees - w/e
W. H. Wilson
W. G. Bingham - w/e
R. H. Holm
J. W. D1 1k
G. A. Butterworth
S. N. Mager
D. B. Amerine - w/e
W. L. MacDonald
J. R Bynum
W. F. quinn - w/e

C. Ferguso
Project a ger
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',CHEMETRON CORPORATION 0
r WELDING PRODuCTS DIVISION

C TlFICATE OF ANALYg)g

P. F. Avery Corp
Combusion Eng Inc
0 1 d Dove r Road
Newington, N.H. 03801

P.OUI"121-001

548
Customer Order No.

114776.= Order Ne

Shipped

This material Conforms to Specification
ASME SFA5.4 SEC I I PART C F
SEC 5

Trade Na m e

or Trademark:

Diameter Size:

Lot Number:
Heat Number:

Area loy 308 AC DC

'3/32"
1,650 1 b.

1 E607K1 BC

35801C

Concentricity 4/
Type Steel A-285

E 308-16
Type

Test No. 923

Carbon

Manganese
Chromium

Nickel

Silicon

Columbium +
Tantalum

Molybdenum
Tungsten

Copper
Titanium

Phosphorus

Sulphur

Vanadium
Ferrite

.06
1.92

20.38
9.50

.62

.02

.26

.16
".01

."037

. 016

.08
9/ Schaeffler Diagram

Test No. Full Split

Tensile

Volts Amps

22 75

Test
Results:

Tensile
Elongation

AS
We 1 ded

960100
46.0/

PROVED

2H I97"

F I 1 lets: OK Vert ical «1 Overhead-1

PFAC Q. A.

State of
County of

Penna.
York )

1 r

SEAI,

My camrr,ission ex'pires:
e

y (p.K

Notary PobI1c

3-21-78

Subscribed and svrorn to before me

this 18th day of June 19 76

I'he

undersigned certifies that this report
is';.;"'orrect

and that no significant change has

been made in any of the elements described ~;<

in the quolitication approvol.

CHEMETRON CORPORATION
WELDING PRODucTS DIVISION C2.': ~ ~

„~

'./'J, Ja oby

rr'
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ALLOY RODS DIVISION
CHEMETRON CORPORATION

WILSON AVENUE HANOVER, PA 17331 717/637-8911

January 18, 1983

'c:~

C".''

~r,
/;

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

Re: P. F. Avery PO¹ I-121-001-75
Arcaloy 308 AC-DC
3/32" 308- 16

Lot: 1E607KIBC Heat: 35801C Weight: 1, 650 lbs.
Test No. 923

- Dear Mr. Coburn:

Confirming our telephone conversation today, be advised that the above":"-" referenced material was manufactured at the Chemetron Hanover Facility,
'""o ~ o n:located at Wilson Avenue and Karen Lane, Hanover, PA 17331.

Please let us know when we can assist you again.

Very truly yours,

D.
Mana

Jaco
er, ality Assurance

DJJ:del
cc: Mr. Peter Anderson

Combustion Engineering, Inc.

Quality Assurance File

1

T:~ LC4:Pf,!C C >~ < I~~

Alloy Rods pivision, memoer A'Y<~ '>~i 'I>~J ~ AllenIIeny Ludlum Industries, inc.
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~ YSTEMS
~ i 'Combustion Engineering, Inc.

C.E Wire
4224 Shackleford Road
Norcross, Georgia 30093

y

MA~CTURERSOF HIGH DUALITYNICKELALLOYr
STAINLESS STEEL AND LOW ALLOYWIRE FOR
WELDING, FORMING AND OTHER APPLICATIONS.

CERTIFIED TO ASTM, ASME, AWS, SECTION II
AND SECTION III NUCLEAR SPECIFICATIONS.

~ }
r

'

C.E. Avery
Old Dover Road

sHIP To i Nevington, Hew Hampshire 03801 DATE SHIPPED. 4-28-77
Revised Copy '.3-26-82';~. ~ .'P$ '.' -', MARKED:

~ .w r
}r r *

ly'I

~ I ''4}

CERTIFICATE OF QUALITY CONFORMANCE TESTS
r

} rr}
~ r

CUSTOMER PURCHASE ORDER NO. 1+1 ~9 ~ i ', r ' 'HOP ORDER NO.:
sPEciFicATIoNs: This material vas manufactured to a Quality Systems Program meeting the requirement'of Section III, and SFA 5.9 Section II, part C. of the ASME Code.

HEAT NUMBER SIZE TYPE , POUNDS
SHIPP ED

2 Coils shipped 2 skids
.0 II "Dia ER 08L SS Wire 2 0

~,, ~

}II
}l ~

~r

CHEMICAL ANALYSIS

ITEM C Mn Si' Cr Ni Cu AI Mo N Co.

.01 .002 .01)I 20. 6 ~ 0
'

~i
.09

"'k
}'

~ ~

ITEM TENSILE STRENGTH

W d

'YIELD STRENGTH ELONGATION ADDITIONALTESTS

~ ~ r -j„s~h.-ss
Ferrite- 14 FH

2r.y
'

A0
C7

WE HEREBY CERTIFY THAT MATERIAI.REFERRED TO ABOVE
WITH SPECIF ICATIONS.

Notary Public, Georgia, State at Large

I:y Cornmiss on Expires Aug. )5, 1982

NOTAR

AND CHEMICAL TESTS AND IS IN ACCORDANCE

Combustion Engineering Inc «Z
~ k}'y

g* AUTH RIZED OFFICIAL y
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.SYSTEMS
Combustion Engineering, Inc
C-E Wire
4224 Shockfeford Road
NorcroIr, GeorgIa 3007I

~ H

sC.'-
hJ

5'r

rq ~-r

~, s
,IW ~

r ~

(" I

MANUPACTURKRS OP TECHNICALLYCONTROI LKD WIRE
STAINLKSS STKKL, NICKKL,MONKL,INCONKI, INCONKLX

LOW ALLOYSTKKLS, WKI DING ALLOYS,LOW, MEDIUM,HIGH

/ ~ g. /I r < / ~

SHOP ORDER ND.CUSTOMER'S ORDER ND.

1401-024 -ll
DATE SHIPPED S P E C I F ICAT I0 N

4- 0- .062" Dia. Type: ER308 Weld Wire23o6
CE Spec. SPA 5.9

I MARKED:
CE Avery ~: ". ITEM CONSISTING OF lp03@

sHIPPED Old Dover Road 41 Spools(1 skid)
Newtngton~ New Hampshire ~.: '".:.'pools 1 thrkt 41

y ~

GENTLEMEN: WE HEREBY CERTIFY THAT MATERIALREFERRED TO ABOVE CONFORMS TO THE PHYSICAL
':." ~:" ~~„::,~~..AND CHEMICALTESTS AS FOLLOWS AND IS IN ACCORDANCE WITH SPECIFICATIONS:-

e al ~

HEAT C Mn SI P. Cr Cu Mg. Fe. AI. TI. Cb. + Ta Mo

020 .0 l. 6 .024 1 .88 . 8 .1 ~0 e03 .35 .... 01

ITEM 'ENSILE STRENGTH YIELDSTRENGTH ELON. GRAIN SIZE ROCKWEL S

Welding Temper
HSII
AMI

c1
1 'I

~Ir
'61

YOU REQUESTED

~

'
I

„NOTAR

.".tery, PJLIllo Ceorclfa, State at Large
:y Commission expires May 14, 1,978

F Q V
~ Y ~

THIS IMPORTANT INFORMATION. jg ~~~ I' '.Vel Fr ur ~
'-

~ g..a' COMBUSTION ENGIIgEERING, INC.
~ c

.I„r.I
AUTHORIZEDOFFICIAL

PLEASE GIVE TO YOUR PURCHASING AGENT.

A
c f

HSII
AH]

'A
0
rrr h

— AP I'i<OV'iLI-
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„". ALLOY RODS DlVISkkN
CHEMETRON CORPORATION

~ '.o. BOX 517 HANOVER, PA 17331 717I637-8911
CERTIFICATE

OF ANALYSIS

CERTIFIED MATERIALS TEST REPORT

Combustion Engineering
C-E Avery Div.
Old Dove'r Road
Newington, N.H. 03801

Arcaloy 308 AC DC
or Trademark:

Diameter Size: 1/8"
4,730 lbs.

Lo! Number: 1E91 6M07,
Heat Number: 04 9 6 7

P.O. It 1401-0240-02
Customer Order NO........0.4.............

"~ .. ~ . "."".~ ~ Order No..l, 7570.7..1....

Shipped o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

This material conforms to Specification
ASME SFA 5.4 Sec.II Part C

5 ASME Sec.III

E 308-16Type ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

Test No. 3290 Mix 1

Carbon

.. Manganese

Chromium

Nickel

Silicon

Columbium +

Tantalum

.06
1.77

20. 24
9. 44"
" .'43
.0'2"
.01

Concentricity 4'o

Type Steel A-285

Test No. Full
Tensiles

-Split

Test . As
Rest.its: -' Welded

Volts --- Amps

22 - -- 110

Molybdenum
~ Tungsten

Copper

Titanium

.23

.23
;03

Yield
Tensile
Elongat3.on
Red.of'Area "

95,800
39. O.o

Phosphorus

Sulphur

Vanadium

. 019

. 017
...06

Fillets: OK Vertical Overhead

Cobalt

Ferrlto 8. OFN Magne Gage

State of

County of
Penna.
York

SS
)

Mc
Notary Prrtt o

11/22/82

Subscribed and sworn to before me

this 30thfay of May . 1g 79

~ ROVt
0

t FA(. Q. A.

Ouality Systems Certification No.: N 1224
Expiration Date: S e t ember 8 1 98 1

The undersigned certifies that the contents of

this report aro correct and accurate and that all

operations performed by the undersigned or sub

contractors are in compliance with requirements

of tho material speclllcation and ASME Boiler and

Pressure Vessel Code Section III Division I Sub.

section NCA 3800

At t QY RODS DIYlSIQN
CHEMETRON CORPORArION

GVT 120 D. G.Flohr
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POWER
SYSTEMS
Combustion Engineering, Inc.
C-E Wire
4224 Shackleford Road
Norcross, Georgia 30093

),

MAN~TURERS OF HIGH QUALITYNICKELALLOY,

~, BRAINLESS STEEL AND LOW ALLOYWIRE FOR

WELDING, FORMING AND OTHER APPLICATIONS.

CERTIFIED TO ASTM, ASME, AWS, SECTION 11

* ' AND SECTION IH NUCLEAR SPECIFICATIONS.

SHIP To:

C.E. Avery Corporation
Old Dover Road
Nevtngton, Nev Hampshire 03810

r~,, f r'
r ir ~

DATE SHIPPED:
.Corrected copy
MARKED:

11-2-81
11-9-81

r

: ~

CERTIFICATE OF QUALITY CONFORMANCE TESTS
r

99-0000- '>~ 54
CUSTOMER PURCHASE ORDER NO. SHOP ORDER NO.:

sPEGIFIGATIQNs'PA 5.9 MSR-014 Rev. 00, ASME Section III, 19'dition through the Summer 1981 Adr

This material was manufactured to a Quality Program meeting the requirements of the 1980 ASME Cods
through 1981 Summer Addenda and Section IIINCA- 800.

ITEM HEAT NUMBER

1442-57

SI2E

.04 "Dia

TYPE

08L SS Wire

POUNDS
SHIPPED

r ~ r

232 Spools shipped g 9 skids
8 ol 1 throu 2 2

r r ~

CHEMICAL ANALYSIS

r

..' '. '-+ Less Than

ITEM C Mn Si Cr Ni Cu AI Mo N Va. Co. Cb+Ta.

.02 1.73 44 .016 .01 1 .86 .0 .048 .06 .0 +.0
),

'

~ ~

EA Q. A.

TENSILE STRENGTH YIELD STRENGTH ELONGATION ~ ADDITIONALTESTS

Weldin Tem er Ferrite 10 FN

~ gn

WE HEREBY CERTIFY THAT MATERIALREFERRED
WITH SPECIFICATIONS.

Notary Pu I ~

ires pug, 15, 1982btic, Georgia, State at Large

NlyCommissio n Expires

TO ABOVE CONFORMS TO THE PHYSICAL AND CHEMICAL TESTS AND IS IN ACCORDANCE

a r

/
TARY r r ~ ~

~ Sr/r

s '-.. AUT RIZED OFFICIAL
CtlV ..
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CABOT

OLD DOVER RD ( i I

NEHINGTON,'EH HAMPSHIRE
(

I

i

! I

03801
I
Ii
l:

WEAR TECHNOI OOY, DIVISION
CABOT CORPORATION',
)020 W. PARK AVE., KOKOMO, IND)46901, (PH. 3I7457-841l)
'l 3808 E. IMPERIALHIGHWAYSSANTA FE SPRINGS, CA 90670 (PH. 213 92) 4455)

COMBUSTION'NGINEI."RING DIV.;:-
C-E -AVERY DIVISION '.. i ~

I

'

I

DATE: 11-30-81

S ~ O. No: 82175

CERTIFICATION No: ]j.3P-B

CUSTOMER NO: 99 PPPP 3159

ITEM PRODUCT NAME: ; ;.
'

!

( ! j I I

5/32 STELLATE . (HAYNES') alloy 25
cast coated electrodes to
AMS 5797 (chemistry only)

i I

I-"
I I,

LOT 'EAT
1-2215

F-MIX C-MIX

9000

WEIGHT

5607/

8o

I i
i

*CHEMICAL ANALYSIS> — WEIGHT PERCENT:

ITEN B Co'rI Fe. Mn IMo ! Nl! S I'THERS Cp4o

.06 Bal.
i
(

)

*20. 97 2 . 2'3

)

1.38 .19
I

;10. 23

I

.006 .003 .51 15.75

AI PROVEi3

D.-C 1.'98~ (

>'<Analysis 'from all-weld deposit on 410SS made in compliance with procedure described in
ANS A5;4. This rod,was'ast and 'coated per; Quality System outlined in Quality Control
Manual Rev. 9, dated 9/24/81. The electrodes are marked "HAYNES 25".

I

I I I
i i\ i
I i I
I

4m

~~z
0'0

J:3j . Redman
Manager+Quality Control

I
'

C AQ.A. ~

l

I iT I I i
CRUSHERKING ~ DELCROME g DELORO I 4ELSTAIVi'g DE NERTIAJ HASTE'LLOYJ HAYNESI HAYSTELLITEJ HORSESHOE J MECHATIG / MULTIPASSf
NI-MANG NI-MANG-O~ iVI MANG OA: STA-MANG~ STA-MANG-0) SQA-MANG-OA, STELLITE), SUPER-TITAN( TRIBALOYg TUNGFINE(
TUNGSM06TH~ UNIKINv and Stellih'e (with star symbol) are (trademarks„

I I ~, I

I,
I I'

I I I
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NOVI MATERIALC RTIFICA
1

SANOVIK, INC. SCRANTON WORKS

P.O. BOX l220, SCR/A'ITON,'PA.'TBSOI PPN 717 587-SI9l
PLANT LOCATCON: INTERSTATE BT, WAVERLY EXIT 59

'I

E

lLa ~

CUSTOMER PURCHASE ORDEIF NO.

1401-0249-153
~ ~ r" V '

SANDVIK ORDER NO.

251832

ITEM

01

SPECIAL CODE

HEAT 8467012

MARKS

66108

CERTIFICATE DATE

3/16/82

:~=..::soLo To: ..'..:. WELDERS SUPPLY.
.-". BILLERICA MA

r

C E AVE Y

NEW INGTON NH

III: PARA. NX2400 1980 EDITION THRU gNTER 198o

. p:.:.;:,.",'. 'S':<.:;;.:.'-,~„.:Cr "-'.:

~,'025 ~ -,003 .':'.:~™20.67

. Ta . -.:Ti, „"""'zj4~V...;„-"."

..01 *;,, ', '"e02 '-" i.','''a,09

E vI

r

Fi g NB2433 1-1'

*

correct and accurate,
esults and operations
chase order and the
ated by the purchase

1

ation Date: June ll, 1982. ~ ,

,I''e<~ «
r

PE E 308L-16

HnSi

'2.47

- Cb

,06

s per

s certifica
all above

ements of t
cations as

te are
test r
he pur
design

ExpirNo. N-1400.

quality Assurance Manager

(W-C-SFA-1, REV. 5)kc
~ ~'

I

~ r"0

SPECIFICATION AND MATERIALI

,';I.'".'...ASME SECTION II: SFA5.4; ASHE SECTION
,'iTI,,"''ADD. MSR-011, REV OO

,,'-,.SANDVIK STAINLESS STEEL COATED ELECTRODE TY

':>,:','-'.Actual Weld Deposit Analysis, 5

='-.'; '.~'Lot:-"='- --'-. - - '; ': . C:

':.".-''-11104-1 ;.. ~ '.a e028: 48

~ %
'

~ 02

6 882 ""..:"c

,".",';-""'„":;;, EA Q. a,'07
, ~

'".,.-:;-''Delta Ferrite content as determined from above analysi
.;+."„.",;WRC Ferrite No. 14FN
-'.-':;,Corresponding ferrite percent 12P'
.-.'.~,'>'„='Ferrite by Magna Gage 12FN
'+~'-..'"„This is to certify that the contents of thi
, ~.:.':T:;=as contained. in Sandvik's records, and that
.::I',~:"'performed are in compliance with the requir
::.";-"':.applicable sections of the Code and specifi

::: ".".:order:-
':::;:ASHE guality System Certificate(materials)

, Y

'.'I-. 'cFor Be t H. Berg
..I ~'Y

e ~

SL 5030 '. I'>< ~
~ ~

CllcYhAAto hoIrlMAI

PSB )
z

/gj 9/rgb z
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'„~ PONER~ SYSTEMS

BEAR DOWN WHEN
COMPLETING FORM

Ewi DATE~I NO 5989

C OMBUSTION ENGINEEFIING, INC
C-E Avep Division

JPost Office Box 630
Portsmouth, New Hampshire 03801

REQUEST FOR MATERIALTRANSFER

MATERIAL TO BE USED ON

JOB NO. PART NO. QTY. DESCRIPTION IDENT. NO. SPECIFICATION

.IAZ>~
I CEQ G&czcomID A'SwiI

ic 4 -B<C
C AADTDID ga.W)

SPECIAL INSTRUCTIONS:

MATERIALTO BE TRANSFERRED FROM

JOB NO. PART NO. QTY. DESCRIPTION

log aug LSD

P. O. NO. R. R. NO.

fdaterial requires upgrading —Yes (Qo (Circle One) If yes, must be upgraded prior to transfer.
Any existing RAR's, TCR's, and OCR's — No (Circle One) If yes, must be approved for New Contract prior to transfer.

SPECIAL INSTRUCTIONS:

FINANCIAL IMPACT YES NO (CIRCLE ONE) IF YES, COMPI ETE FIMT

SIGNATURE D DATE

4UAUI ACCUR

APPROVED DISAPPROVED COMMENTS

CIIAINCCRIII4

45 CRAU CCRVIC

» El
r/-aS-dP

U 5 4 ACTIVITY

QUALITYASSURANCE FORM 178 REV 5 7
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I ~ ~ DING PROCEDURE QUALIFICATI RECORD

Z~ AVERY

11-c)-72
Sheet

St'IA-8. 8-1G-1
of

Material Spec. and Grade

For Welding P No. 8 To P.No.
welding Process Sllielde( I le tal Arc
El Manual CI Sam{.AIIIO. 0 Auto.
Thickness {&Dia. if Pipe) ~

Thickness Range Test Qualifies
Filler Metal Group No. F-

Weld Metal Analysis No. A-

Spec. or Analysis
S~rA- ~ ClaSS E 0 'i- 5

Filler Wire —Diameter 3

SA 240 T~ T)e 04 L
r H tISI

Type Weld Joint
Position Test Weld

Single or Multiple Pass

Single or Multiple Arc
E

No. of Layers {IfClad)

Flux Trade Name or Composition

Backing Requirement
Joint Dimensions and Welding Techniques in Accord With
Procedure Sketch Sh. 2

Trade Name

Shielding Gas{es) {k Composition

Trade Name

none

Flow Rate

Preheat Temp. Range

Max. Interpass Temp.
Heat Input {Kj/In.)
Post Heat Treatment

v 1 IL' i3.n ~

0" P

IIone

Other

l.l 8

c 9» 3 KN..35 .'
R I 0 C

DEPOSIT ANALYSIS

N2

Fl
I

V Cb

'!o Ferrite in Austenitic Weld Deposit T

GUIDED SEND TESTS

Other

CHARPY V-NOTCH IMPACT TESTS

TYPK AND
FIOURK NO

Sice
1-2-3

1 e
1-2-
Side
1 2~3

z e
1-2-

RK5UI T

All 3Satisfactor

Satisfactor'll 3Satisfactor
Satisfactor

MACRO LOC ATION T KMP FT/L 8$ MII 5 L AT KXP 5HKAR
FRACTURK

REDUCED SECTION TENSILE TEST

5P KCIMKN NO ~

D IM 6 N 5 I 0 N 5

THICKN 655WIDTH

~ 1
,503Di

3.

,502Di

AREA

0

.200

.1g8

UL TIMATE
TOT AL

LOAD, I 8.
ULTIMATKUNIT

5TR655, P5I

825000

81,ooo

CHAR ACT KR O F F Alt.UR6
AND I OCATION

iD w
t'aseiletal

~ase;leua
Base iletal

C. Yelverton
Who by virtue of these teys

merits
weJ{fergertormance reIIuirements.

2 20-68
Test Conducted By y vester ssoc., Inc. Laboratory. Test No.L. ~y ves er

Per

We certify that the statements Jn this tacpsd are co~re4~d that tPF) test wc4LAIer~repared, welded and tested in accordance wIth theo- ~ecderon J.TJ. an>. JX oz ...e ~II-" s oue'
requirements

P.F. AVERY CORPORATION
A Subsidiary of Combustion Engineering, Inc.
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MELDING PROCEDURE OUALIFICATION RECORD:. AVERY
DATE~PARADED~ 8 QIIALIPI ATIDII, * - 8 8

SHEET~OF

Specification:
S M A. SFA-5.4 G.T.A
S A G.M.A.

JOINT CONFIGURATION

f oQ—
Tv'F'lectrode:

QX Consumable Q Non-Consumable .

Consumable Insert:
TJpe Size

Flux:
Type
Shielding Gas(es)

& Composition

Backup Gas

Mesh

Nonfusing Metal Retainer:
Q Yes Kj No

Type

Backing Strip:
+Yes @No

Material Spec. & Grade
Q.Integral P Continuous

Back Coping (Gouging) Q Yes Q No

Additional Requirements:

PROCESS PARAMETERS WELDING PARAMETERS

Melding Process
Stv|A

Max.Electrode
Size & T e

Pass
No ~

GTA Tungsten Dia:

Current I Voltage
(AMPS) I (Volts)

Trav=-
In. /'.:.

Position
Pass. No.
Electrode
Polarit
Torch Gas
(CFH)
Backup Gas
(CFH)
Trailing
Shield
(CFH)
Cup Size
Electrode

ype (CTA
Oscillation
Dwell Time
(Sec.)

Ext.
w Zungs ten

T )

iC.R. e

Filler Mire:

SMA

All 5/32(E308L-15)

GMA

.'A

l20-145

Mire
Feed
Speed

23-26
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WELDING PROCEDURE QUALIFICATION RECORD

Z.,:". AVERY ~
Date .1-9-72 Procedure Qualification No Sth& 8 ~ 8 2G 1

Sheet et1 2

240 T e 04
To P No.

e'e A
0 Auto.

1 — 2.0 in.

4 C a L'1
Filler Wire —Diameter 8 and 2

Material Spec. and Grade

For Welding P.No.

Welding Process

KIManual 0 Semi-Auto.
Thickness I& Dia. if Pipe)

Thickness Range Test Qualifies
Filler Metal Group No. F-

Weld Metal Analysis No. A-
Q ~e A

Spec. or Analysis

SA 24 1

Type weld Joint Dou ole "V" - But t
'

Position Test Weld 2
Single or Multiple Pass

Single or Multiple Arc
No. of Layers (IfClad)
Flux Trade Name or Composition ~I A

I
Backing Requirement
Joint Dimensions and Welding Techniques in Accord With
Procedure Sketch Sh. 2

Trade Name

Shielding Gas(es) & Composition

Trade Name N A Fiow Rate

Preheat Temp. Range

Max. Interpass Temp.
Heat Input {Kj/In,)
Post Heat Treatment

p e",Ce'

hone

Other

DEPOSIT ANALYSIS

S S;

CR N. M C V Cb

'lo Ferrite in Austenitic Weld Deposit T

GUIDED BEND TESTS

Other

CHARPY V NOTCH IMPACT TESTS

TYPE AND
FIGURE NO.

1 e
Bend

z, e
Bend
Side
Bend

z e
Bend

R E5VL T

Satisfactor
Satisfactor

Satisfactor
Satisfactor

MACRO LOC ATION T EMP FT/LOS MIL5 L AT EXP . ~ SHEAR
FRACTURE

REDUCED SECTION TENSILE TEST

5P ECIMEN NO.
WIDTH THICKNE$5

DIM EN SI ON 5
AREA

VLTIM ATE
TOTAL

LOAD, LO.
VLTIMATEUNIT

5TRE5$ , P5I
CHARACTER OF FAILI R =

AND LOCATION

0 Dia

.505Dia

.200

.200

17,S00

17,800

87,500

87,000

Base tte+al

Base lletal

Laboratory Test No

yyelder's Name V ~ CO)I) erChip Symbol
Who by virtue of these tests meets welder performance requirements.

n
Test Conducted By S >ve. A

J G Svlvester
We certify that the stateinents in this record are correct and that the test welds were prepared, welded and tested in accordance w'th the

ion ~X

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

P.F.A C Iqq
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MELDIN PROCEDURE AUALIFI CATION CORD

~: AVERY
DATE 11 g 72 PPOCEDURF gUAI IFICATIPN NO SHIA — 8.8 — 2G - 1r SHEET E OF

JOINT CONF- I SURAT ION

Specification:
S.M.A. SFA-Se~ G.T.A.
S A G.M.A

Electrode:
Q Consumable Q Non-Consumable .

Consumable Insert:
Type Size

Flux:
Typ e
Shielding Gas(es)

& Composition

Backup Gas

Mesh

Nonfusing Metal Retainer:
@Yes @No

Type

Backing Strip:
@Yes @No

Material Spec. & Grade
~ Q Integral Q Continuous

Back Coping (Gouging) Q Yes Q No

PASS t 'O.4

Additional Requirements:

PROCESS PARAMETERS PIELDING PARAMETERS

Melding Process
StiA

Pass
'hT
4 ~ 0 ~

Max.Electrode Current Voltage
Size & Tv e (AMPS) (Volts)

Trave
In . /'.!

='osition

Pass. No.
Electrode
Polarit
Torch Gas
(CFH)
Backup Gas
(CFH)
Trailing
Shield
(CFH)
Cup Size
Electrode
Ext.
lungsten
Type (GTA
Oscillation
Dwell Time
(Sec.)

J.O.R.
SMA
1 «7
Bal.
GMA

SA

Tungsten Dia:

Filler Mire:

1/8 (E308-1 5) 85-105
5/32(E308«15) 120-140

Mire
Feed
Speed

23-26
23-26

6-=
6-=
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WELDING PROCEDURE QUALIFICATION RECORD

~ E' AVERY ~
Date Procedure Qualification No.

Seeee ~ ee ~

Trade Name Flow Rate

Material Spec. and QradeI

For Welding P-No. To P No.
welding Pro Ga S I tet a 1 ArC
0 Manual 0 SemirAuto. 99 Auto.
Thickness (Ik Dia.if Pipe) ~ I.n ~

Thickness Range Test Qualifies

Filler Metal Group No. F- 7
Weld Metal Analysis No. A.
Spec. or Analysis

Class ER 0
1

Filler Wire —Diameter

Trade Name

Shielding Gas(es1 (k Composition

04

1n ~

la ox ~en

0 .F.I! .

Sacking Requirement GS S Pur e
Joint Dimensions and Welding Techniques in Accord WithProcedure Sketch
Preheat Temp. Range

Max. Interpass Temp.
Heat Input (Kj/In,)
Post Heat Treatment

F bIin.

SA 240 .Tvae 04
>nable "I/'" — Butt

~1

Single or Multiple pass

Single or Multiple Arc
No. of Layers (If Cladi

f'I A
Flux Trade Name or Composition is A

Other

DEPOSIT ANALYSIS

S;

CR N; C N2 V

% Ferrite in Austenitic Weld Deposit T
a Other

GUIOEO BENO TESTS CHARPY V NOTCH IMPACT TESTS

TYPE ANO
FIOURE No. RE5UL, T MACRO I OCATION T EMP FT/LB5 MIL5 L AT EXP 5HEAR

FRACTURE

Face

Pace .

Sat is fact ory

Satisfactory
R~ot Satisfactory

Root Sa . is fac+ orv
REOUCEO SECTION TENSILE TEST

5P ECIMEN NO.
0 IM E N 5 I 0 N 5

TH I CKN EssWIOTH
AREA

ULTIMATE
TOTAL

I OAO. LB.
ULTIMATE UNIT

5TRE55, P5I
CHAR ACT ER 0 F F AII UR E

ANO LOCATION

1.500 .32'. .48'2,56o
|,500 .272 .LI08 35,a40

88,4oo

88,100.

Base iIetal
Base IIetal

Welder's Name C. Yelverton
Who by virtue ot these tests meets welder performance requirements.J, G. Sylvester Assoc., Inc.

y ves er
We certify that the statements in this record are correct and that the test welds

requIrements of S e Ct iOn lX Of the ASl'!Z COde

Symbol

Laboratory-Test No.

were prepared, welded and tested in accordance with the

P.F. AVERY CORPORATION

A Subsidiary of Combustion Engineering, Inc.r.ii
P.F.A.C. 199
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DATE

Specification:
S.M.A.
S.A.

MELDING PROCEDURE nuALIFICATION RECORD

' =—AVERY
PROCEDURE QUALIF I CATION NO ~ GMA 8 ~ 8 IG 3

JOINT CONFIGURATION
P

G.T.A.
G-M-A. SFA-5.9

SHEET~OF

Electrode:
Qg Consumable Q Non-Consumable

Consumable Insert:
Type Size

15

Flux:
Type
Shielding Gas(es)

& Composition

Mesh

ol

Backup Gas 99.9 % oure Araoa

Nonfusing Metal Retainer:
Q Yes Kj No

Type

Backin~ Strip:
+Yes ~No

Material Spec. & Grade
Q Integral Q Continuous

Back Coping (Gouging) Q Yes Q No

3Z

Additional Requirements: .055'ROCESS

PARANETEPS WELDING PARANETERS

Melding Process

Position
Pass. No.
Electrode
Polarit
Torch Gas
(CFH)
Backup Gas
(CFH)

DCRP

A R

Pass Max.Electrode Current
No. Size & Tvoe (AMPS)

GTA Tungsten Dia:

Filler Wire:

SMA

Voltage Trave
(Volts) 'In. l"..-

Trailing
Shield
(CFH)

GMA Hire
Feed
Speed

Cup Size
Electrode
Ext.
Tungsten
T (CTA)ype
Oscillation
D~ell Time
(Sec.)

3 4
All 1/16 (ER308) 240-260
SA

30-32 32-3=-
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WELDING PROCEDURE QUALIFICATION RECORD

.P:.-:~ AVERY ~
Date TT-T3-72 Procedure Qualification No.

Sheet

GTA-8.8~2G-
1 2of

-8 Pure Ar~ n

Trade Name Flow Rate 1 -20 O 5 F ~ H ~

SA-240, Type 304d ~

To P.No.

Welding process GaS un St en rsrCqI

KManual 0 Semi. Auto. Cl Auto.
Thickness (& Dia. if pipe) ~ 0 >n ~

Thickness Range Test Qualifies ~ 00 >n ~

Filler Metal Group No. F-

Weld Metal Analysis No. A-
S~id

Spec or Analysis " ~

Class ER 0
Filler Wire —Diameter 2

Trade Name

Shielding Gas(es) & Composition

SA-240, Ty e 304
Type Weld Joint S n~ e "V"

tr
Position Test Weld

Single or Multiple Pass

Single or Multiple Arc il ANo. of Layers (If Clad)

Flux Trade Name or Composition

Preheat Temp. Range

Max. Interpass Temp.
Heat Input (Kj/In.)
Post Heat Treatment

6 F sfin

None

r D
Backing Requirement
Joint Dimensions and Welding Techniques in Accord With

Procedure Sketch

Other

MN

DEPOSIT ANALYSIS

S

CR N. M C V Cb

'/0 Ferrite in Austenitic Weld Deposit T Other

GUIOEO BENO TESTS CHARPY V NOTCH IMPACT TESTS

TYPE AND
FICURE NO. R E5UL T MACRO I OCATION TEMP FT/I 8$ MIL5 L AT EXP ~ 5HKAR

FRACTURK

Face Satisf actor
Face Satisf actor

Root Satisfactory

Root Satisfactory
REOUCEO SECTION TENSILE TEST

SPECIMEN NO.
WIDTH THICKN E5$

OIMENSION5
AREA

ULTIMATE
TOTAL

I OAO. LB.
UI TIMATE UNIT

STRESS, P51
CHARACTER OF FAILURE

ANO I OCATION

1. 500 ,2L,0 82,400 Base IIIetal

1,500 .240 82,300 Hase Metal

D. DeRaps
Welder's Name

Who by virtue ot these tests roeets iyelde/gerforJnance requirements.

Test Conducted By
y ves er

Per

we certify that theztatcrnents Jn this rccprd arg cofrAct an(I J))<~honest weldsol sec&.on x~ OA tf.e r >.;" L,oderequirements

Symbol O ~

11 12 70Laboratory-Test No.

were prepared, welded and tested in accordance with the

P.F. AVERY CORPORATION

A Subsidiary of Combustion Engineering, Inc

P.F.A.C. 199
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MELDING PROCEDURE OUALIFICATION /CORD

=—AVERY
DATE~ RDCEIIIIRE CALID I CAT I tl

JOINT CONFIGURATION

SHEET 2 QF

Specification:
S.M.A.
S.A.

G.T.A. SFA-5.9
G.M.A.

Electrode:
Q Consumable g Non-Consumable

Consumable Insert:
Type — Size

Flux
Type
Shielding Gas(es)

& Composition

Mesh

Backup Gas 99 9 'o Pure Argon

Nonfusing Metal Retainer:
QYes @No

Type

Backing Strip:
Q Yes Qx No

Material Spec. & Grade
Q Integral Q Continuous

Back Coping (Gouging) Q Yes Q '.To

Additional Reauirements:

PROCESS PARAMETERS MELDING PARAMETERS

Welding Process
GTA

Pass
WLI 0 ~

Max.Electrode Current
Size & Tv e (AMPS)

Voltage
(Volts)

Trave
In. /'.:=

Position
Pass. No.
Electrode
Polarit
Torch Gas
(CFH)
Backup Gas
(CFH)
Trailing
Shield
(CFH)
Cup Size
Electrode
~xt.

K,tungsten
Type (GTA)
Oscillation
Dwell Time
(Sec.)

DCSP

15«20

10-15

3 8
1/8-

6
2o/

Thor'.a

GTA

SMA

GMA

SA

Tungsten Dia:
3/32
Filler Wire:.

ER308 90-115

Wire
Feed
Speed

10- 12 2-z
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WELDING PROCEDURE QUALIFICATION RECORD

too~ AVERY ~
Oate 11-1 — 2 Procedure Qualification No.

Sheet

G A-
1 of 2

Material Spec. and Grade

For Welding P No. To P.No.
Gas Tun sten Arc

5 Manual 0 Semi. Auto. Q Auto.
Thickness (& Oia. if Pipe)

Thickness Range Test Qualifies 1 ~ 0 1n ~

Filler Metal Group No. F-

Weld Metal Analysis Qo. A-

Spec. or Analysis
Class ER 09

Filler Wire —Oiameter

SA 240 Tvue OL(

Type weld Joint S1n~le "V" — But t
I, t!

Position Test Weld

Single or Multiple Pass

Single or Multiple Arc
No. of Layers (If Clad)

Flux Trade Name or Composition

Backing Requirement
Joint Oimensions and Welding Techniques in Accord With
Procedure Sketch

Trade Name

Shielding Gas(es) & Composition

Trade Name

99.oia ure Are'on

Flow R„, 10-1 C oF ~ H ~

Preheat Temp. Range

Max. Interpass Temp.
Heat Input (Kj/In.)
Post Heat Treatment

F zitin ~

0 F

Hone

Other

OEPOSIT ANALYSIS

S,

CR N; M C N2 V

% Ferrite in Austenitic Weld Deposit T

GUIOEO BEND TESTS CHARPY V NOTCH IMPACT.TESTS

TYPE AND
FICVRE NO. RESUL T MACRO LOCATION TEMP FTI LOS MIL5 LAT Exp , ~ SHEAR

FRACTURE

Side Satisfactor
Side

Side

Side

Satisfactor

Satisfactor
Satisfactr)r

REOUCEO SECTION. TENSILE'EST

5P ECIMEN NO,
DIMEN5ION5

AREATHICKNESSWIDTH
ULTIMATE

TOTAI
I DAO. LO.

ULTIMATE UNIT
5TRE55, P5I

CHARACTER OP FAILURE
AND LOCATION

.505Dia .200 16,480 82, L(00 Base Iletal

.505Dia .200 16,8oo 84,000 Base Metal

p. Kaysxm alas
Who by virtue of these'tests meets welder performance requirements,
Test Conducted By J ~ G ~ S lVeSter ASSOC. ~ InC ~

G, ylvester
We certify that the sgateqtents ig this regqtd are correct and ~r,pie est Itvelds

requirements

Symbol

4-8- 1Laboratory-Test No.

were prepared, welded and tested In accordance with the

P.F.A.C. )99

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

I j rvBy
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NELDING PROCEDURE OUALIFICATION /CORD

"==== AYEBY
,DATE 11/13/72 PROCEDURE QUALIF I CATION NO r GTA-8. 8-2G-4

~
JOINT CONFIGURATION

SHEET 2 OF

Specification:
S.M.A.
S.A

G.T.A. SFA-5 9
G AM.A.

45
Electrode:

Q Consumable Q Non-Consumable .

Consumable Insert:
Type Size

Flux:
Type
Shielding Gas(es)

Composition

Mesh

Backup Gas 99. 9 Pure Araon

Nonfusing. Metal Retainer:'Q Yes Q No
Type

Backing Strip:
Q Yes g3 No

Material Spec. 6 Grade
Q Integral P Continuous

Back C'opin'g (Gouging) Q Yes Q~ No

PROCESS PARAf'lETERS

Additional Requirements:

HELDI NG PARAHETERS

Welding Process

Position
Pass. No.
Elec'trode
Polarit
Torch Gas
(CFH)
Backup Gas
(CFH)
Trailing
Shield
(CFH)
Cup Size
Electrode

tungsten
Type (GTA)
Oscillation
Dvell Tine
(Sec.)

GTA.
Ho i

DCSP

15-20

10- 5

3/8
1/8-

1

2o/

Thorium

Pass
?Tcoo ~

GTA

SMA

GMA

SA

Max.Electrode
Size 8 Tyoe

Tungsten Dia:
3/32Filler Vire:
3 32 ER308

Current
(AMPS )

90-115

Vire
Feed
Speed

Voltage
(Volts)

10-12

Trave
In. /.".=

2-;



V ~
4



BlLL OF MATERIAL flOTES

5. Chemistry modifications:
5.1 0.065» maximum carbon.
5.2 0.20» maximum cobalt.
5.3 Product analysis.

6. Special tests:
6.2 Ultrasonic examination.
6.3 ASTN-A262, Practice E.
6.4 Fluid penetrant examination.

, 6.5 Haanetic 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 Der the supplementary requirements of the

material specification.
6. 1 1 Oelete the hydrostatic test requirements .
6.12 ASTH-A262, Practice B.
6. 13 Axial and tanoential tensile tests (minimum of 2 sets

per heat,).
7. Condition:

7.1 Fully hardened.
7.2 Annealed.
7.3 Annealed 30 minutes 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 Mater quencned.
7.11 Normalized.
7. 13 Quencned and tempered.

8. Tubing and Pipe:
8. 1 Seamless or welded.
8.2 Seamless.

9. The 10 must be clean and shall have a finish of 32 PNS or better.
End caps are required.

ll. Chrome plate per QQ-C-320 , Class 28.

13. Hardface per Appendix 4 of SYSBO-RCE-0400.

14. Hanufacturing procedures per SPS-B-186 or equivalent. Head to
shank fillet cold worked. Threads rolled per NIL-5-8879 after
age hardening. Concentricity and straightness per ASA-B-18. 3.

'5. Hardface per Appendix 4 of SYSBO-RCE-0400 followed by heat treat-
ment at 1950 F for 2 hours and an air cool at a minimum rate of
50 F per minute.

16. Random or circumferential flow lines.
21. A151 type 403 modified.

- 21. 1 Code Case N-4 applies except the minimum tempering temperature
shall be 1150 F.

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

21.3 Hechanical test coupons shall be at 120 intervals.
28. 4 didirectional ultrasonic testing with 100" volumetric coverage.

Z9.

30.

31.

32.

33.

34.

38.

39.

40.

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

Either solution treatment is acceptable prior to precipitation
hardenino
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 1100 F for 1 hour per inch section thickness, 4 hours mini-
mum 12 hours maximum.

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

Haterial properties: Hardness: Rockwell "C" 28 maximum. Charpy V-Notch
impact proper ties at 40 F: ZO mils minimum lateral expansion. Absorbed
energy and percent shear fracture shall be reported for information.
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REV.

DATE

HFG. ENG.

HAT'L ENG

~"-S3
6'-c6

BILL OF 11ATERIAL
JOB TITLE Hc'.oi< isis L)c

~'ILL

OF HAT'L. NO, 12)- oooo
PAGE 1 OF Z.

PREP gQP lh-8-g~

CI1XD. RJ6/I-ld-S3

RECORD OF REVISIONS

Q. C.

JOB 0
DATE RE'I SED

DEC 2 les,.

C-E Avery Form I'313
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BILL OF tNTERIAL LISTING

JOB TITLE'ooiFlr=o i)c,.„- g,-„.„--

BILL OF MAT'L NO.

PAGE 2 OF

HO
BILL OF t1AT L NO TITLE

„tO
BILL OF tNT'L NO. TITLE

l 2.'l- )ooo

i'1 '!." f= >'.; f C 6 lh
'~ 1>Rcx) t>

'7 ~ 'L - 7>4 o I

""hoZ. Ci)velz g<„~~.(

~ ~

t/)
LLII—

C-E Avery Ford!> <319
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REV.

DATE

HFG. ENG.

HAT'L ENG.

BILL OF 11ATERIAL
JOB TITLE Hasid>ao i)C>s I'.... (-t pose Pi;s..r.-.

BILL OF HAT' NO: 7 2.g -
1 oa n

PAGE > OF

RECORD'OF REVISIONS

Q. C.

i08 i~~M
DATE RELET-'ED

QEC ., Po-

C-E Avery Form //313
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c REF ASSY. NO. )'l BILL OF tlATERIAL
JOB TITLE ~„~)v) 13 ufo~ IA:-.":< ) oo e Wag.

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

»

BILL OF HAT'L NO, Ij Z 0 - '1 oo o

NUIIBfR OF UNITS PBR JOB~Ha PAGE ~ OF ~.

I TE)1

NO

DMG. NO.

AVERY P/N
CUSTOMER

PIN
PART NAllE QTY DESCRIPTION tIATERIAL REF.

E 14Z lb )64
F LP

- 848-3
ASv»1 A24o t 3o4
I)orf:S 5p O».Zp (»».3 f»»)
g 7.5 OIf7.g

i~-e3! v y-axe)q

— 6< V- II

ScC. ))ZT)
C.A'P ~ C I»el+

AS<M AI')E CiR.EB)a Vo-C go7
er c,o.e.

I)o'Ks ~r./ ~~; ',e //

». -14 Z I'5-) I„4

8») c; q.

)'1= ).R 7'».9

L. 1%Z)~-IC )- ~<7g ).)D I-I)P -. ~)» ~)
- S'1'1- (

P 'D)A )I.Q

A--n1 AI-1s GI..B6

l)ot» " »'~, p g 4g

I'7 - Z~~<7
III):Laic,o

I l -7 mors
I)I).tg!,go

IiS) C "Ai,:PCi<.I,I.C >v-«I
Ilo'AS I .Z ).4 g 99 Ww5")rv

f- 14 .' 3- I!. 1

- 8-> 8-)o

f- )4)'I 5- II 1

" 5<i(-~o

E-I<Z)3- II, 0

SA) I'1

P) I)/)

l/gv x, 5 //4

)»» g jZ DII-»

+P» ~1-L<,
Q

A" r» 1 WZ4o me=
x.H- Z')
«o va3 . 5, e.Z, e.>$ @.~I

f,)) ~ I IX"r II3
»b~z.>'p 43

A=I-a A4 l'l
~go 5!')Il» 3

doTR.S o I; I .5

WP= $35 3H- Z3-Ie

AS'If I A41$ t'll'E 50'I gg CL I»7

))o~f:s i,)..3, ) 5 oL"1.4

r: -11v. ) s-) I I).

-GO~I- I'3
I—VI))» K Z —Lc'

Astvl 40 )g

Pgg 5C'RIE'S,c».
)lo)cs 5 S't..3

Qs gr 2»<

C-E Avery Form I'271
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REF ASSY NO
E-STD-164-828-1

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

BILL OF tlATERIAL

NUthBER OF UNITS PER JOB

JOB TITLE CEA Shroud Ass

BILL OF t1AT'L NO. 907 -1583

PAGE 2 OF 2

I TEt'1

NO

DWG. NO.

AVERY P/N
CUSTOt1ER

P/N
PART NAME QTY DESCRIPTION,. MATERIAL REF.

1 E-.STD-002-1583 E-STD-164-
828-1

CEA Shroud Assy

- 2 B/M 907-1575 N/A Tube 8 Web Assy 4 See Details See Details

3 B/M 907-15?6 N/A Tube tt Web Assy 23 See Details See Details

4 B/M 907-1577 N/A Tube tt Web Assy 8 See Details See Details

5 B/M 907-1578 N/A Tube 8 Web Assy 12 See Details See Details

6 B/M 907-1579 N/A Tube 8 Web Assy 2 See Details See Details

7 B/M 907-1580 - N/A Tube 8 Web Assy 2 See Details See Details

. 8 B/M 907-1581 N/A Tube 8 Web Assy 2 See Details See Details

9 B/M 907-1582 N/A Tube 8 Web Assy 8 See Details See Details

12 B-9071511
P/N 907-1511

10 C407 -1510
P/N 907-1510

11 C-STD-002-1517
P/N 907-1517

E-STD-164- Shroud Corner lteb
828-7

E-STD-164- Shroud Corner Web
828-8

E-STD-164- Top Plate
828-10

1/4 STK x 4 5/8 x 16 7/8
x 160(formed)

1/4 STK x 4 5/8 x 16 7/8
x 160(formed)

93/8DIAx 2

ASME SA240 T304
Notes 5,6.3317.5(I

ASME SA240 T304
Notes 5,6.3417.5(I
KSW~ERV r~
Notes 5,6.2,6.3
a?.5

' '
(I

~=6~- tWOF
-cia -n)ISA

p- pic- iud
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REF ASSY NO. N/A BILL OF tlATERIAL
JOB TITLE Tube 8 Web Assy

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

NUtiBER OF UNITS PER JOB 4

BILL OF HAT'L NO. 907 -1575

PAGE 2 OF 2

ITEtl
NO

DWG. NO.

AYERY P(N
CUSTOtiER

P(N
PART NAt'lE QTY DESCRIPTION tlATERIAL REF.

1 C-STD-002-1575 N/A Tube 5 Web Assy

C-STD-002-1508
P/N 907-1508

8-907-1515
P/N 907-1515

B- - 516
P/N 907-1516

E-STD-164-
828-2

E-STD-164-
828-6

E-STD-164-
828-4

CEA Shroud Tube
. Ill - is>k

-islay>-ID'Isl)I

Shroud Web

Shroud Web ,~. ~le. —f57'P >-l5'8g, -ASPIC

1 9 ID x 3/16 Wall x 160 LG

1 1/4 x ? x 157 1/4 I G

1 3/16 x 7 x 157 1/4 LG

ASt'IE SA240 T304
Notes'5,6.387.5

r3- &l'l$
/3/17

I ~ Qpcfb
ASHE SA240 T304
Notes 5,6.3'?.5

AStlE SA240 T304 ~-C I~7-i~'™7
Notes 5,6.387.5

lS)

g- Q.~i-
9 C-.A 7
9- CBc~

.(I
s4

~ ~

,I
I

1')
l ~

1'



II

J
~ )

1



I ~ I

ls I ~ I

I

~RSWWW WWl5%85M~~~~~~
I ' I

~ ~ e

IL
~ g 0

~ ~



1'Jt

'4j



REF.ASSY NO. N/A

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

BILL OF tlATERIAL
JOB TITLE Tube & Heb Assy

BILL OF HAT'L NO.

NUtlBER OF U11ITS PER JOB 23

907-1 576

PAGE 2 OF 2

ITEN
NO

DHG. NO.

AVERY P/N
CUSTOHER

P/N
PART NAllE QTY DESCRIPTION HATERIAL REF ~

1 C-STD-002-1576

C-STD-002-1508
P N 907-1508

B407 -1509
P/N 907-1 509

N/A

E-STD-164-
828-2

E-STD-164-
828-3

ube & Heb Assy

EA Shroud ube

hroud Heb .

'. vK~~5+1

9 ID x 3/16 Hall x 160 LG

3/16 x 7 x 160 LG

ASNE SA240 T304
Notes 5,6.3&7.5

ASHE SA240 T304
Notes 5,6.387.5

DJ.
—/6 7S

/8 Ci/Y g/0~7 Q3GM
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REF ASSY NO. H/A

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

BILL OF tlATERIAL

NUtlBER OF UNITS PER JOB 8

JOB TITLE s

BILL OF ttAT'L NO. -1577

PAGE 2 OF 2

ITEt1
HO

DWG. NO.

AVERY P/N
CUSTOtlER

P/N
PART HAtlE QTY DESCRIPT I OH t lATERIAL REF.

C-STD-002-1577 /A Tube tt Web Ass@

C-STD-002-1508
P/H 907-1508

B907 -1516
P/N 907 -1516

E-STD-164-
828-2

E-STD-164-
828-4

CEA Shroud Tube

Shroud Web

1 9 ID x 3/16 Wall x 160 LG

2 3/16 x 7 x 157 1/4 LGT

ASI'lE SAZ40 T304
Notes 5,6.3E7.5

(is)
ASttE SA240 T304
Notes 5,6.3&7.5
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BILL OF l1ATERIAL
JOB T'ITLE Tube 5 lleb Assy

REV. 00 01

ASl1E B 8 PV Code, Section III, Subsection llG, 1974 Edition BILL OF HAT'L NO. 907-1578

PAGE > OF

DATE J

l)FG.*ENG.

l1AT'L ENG.

N g8 198"

r)g y
i p" P~

Cr cgJ
PREP.

CHKD. Ml.I-" )-z.o,-8z.

RECORD OF REV IS IONS

Rev. 01 Page 2 Item 3: sty was 2 (per Dl!R 892)

Q. C.

/08 ~'=

DATE R"-'/';31D
DEC 9 laved

'- C-E Avery Form h'313
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REF ASSY NO. N/A BILL OF t1ATERIAL
gOB TITLE Tube 8 Web Assy

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

NUtlBER OF UNITS PER JOB 12

BILL OF HAT'L NO.
907-1578

PAGE 2 OF 2

ITEN DHG. NO.

NO AVERY P/N
CUSTOf1ER

P/N
PART NAtiE QTY DESCRIPTION NATE RIAL REF.

1 C-STD-002-1578 N/A Tube 8 Web Assy

2 . C-STD-002-1508
P/N 907-1508

B-907 -1516
P/N 907-1516

E-STD-164-
828-2

E-STD-164-
828-4

CEA Shroud Tube

Shroud 1leb

1 9 ID x 3/16 Wall x 160 LG

3/16 x 7 x 157 1/4 LG

ASME SA240 T304
Notes 5,6.3,7.5

(IS
ASt<E SA240 T304.
Notes 5,6.3,7.5

~IS

Tln
- /i7i

l p/Q
- /5 7~

C-F Rvrvv f arm -'I"7>
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l

l:'EF
ASSY NO. N/A

The quantity listed for each 1ine item is
based on the quantity required for one unit.

BILL OF I'lATERIAL

NU)ABER OF UNITS PER JOB 2

gpB TITLE Tube 5 Web Assy

BILL OF HAT'L NO.. 907 -1579

PAGE 2 OF ~.
I TEfl

NO

DWG. NO.

AVERY P/N
CUSTOHER

P/N
PART NAME STY DESCRIPTION HATERIAL REF.

C-STD-002-1579 N/A Tube 5 Web Assy

2 C-STD-002-1508
P/N 907-1508

B-907-1509
P/N 907-1509

E-STD-164-
828-2

CEA Shroud Tube

E-STD-164- Shroud Web
828-3

9 ID x 3/16 Wa11 x 160 LG

3/16 x 7 x 160 LG

ASHE SA240 T304
Notes 5,6.387.5

IS
ASl'lE SA240 T304
Notes 5,6.357.5

(IS)

~Q/~
/5 7D

c-r Aunt ir rnid w !>97 ]



BILL OF tlATERIAL

ASHE B 8 PV Code, Section III, Subsection NG, 1974 Edition
JOB TITLE Tube 5 Web Assy

BILL OF 11AT'L NO. 907-1580

REV.

DATE

l1FG. ENG.

flAT'L ENG.

00

-/g~,
QJfl()

01
PAGE 1 OF 2

C D:

RECORD OF REVIS IOI'1S

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

DEC 9 1983

C-E Avery Form 8313



REF ASSY t10. N/A BILL OF tlATERIAL
JOB TITLE Tube 8E Web Assy

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

HUllBER OF UNITS PER JOB

BILL OF HAT'L HO.
907 -1580

PAGE OF

1TEtl
NO

DHG. RO.

AVERY P/R
CUSTONE R

P/ri
PART HN1E QTY DESCRIPTION 11ATERIAL. REF.

C-STD-002-1580 'H/A Tube 5 Neb Assy

C-STD-002-1 518
P/N 907-1518

B-907-1 51 2
P/N 907-1512

'E-STD-164-
828- 5

Shroud Web

~'/i1 / > ESI

E-STD-164- CEA Shroud Tube
828-2

9 ID x 3/16 i<all x 160 LG

1/4 x 7 x 160 LG

ASt'1E SA240 T304
Notes 5,6.32m,7.5

IS
ASt1E SA240 T304
Notes 5,6.35?.5

(IS)



.4



- ~ ~

BILL OF tfATERIAL

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

JOB T'ITLE Tube 5 Web Assy

BILL OF fhAT'L NO. 907 -1581

REV.

DATE

00 01
PAGE

1 PF 2

ffFG. EtfG. Gi'

fNT'L ENG.

CHKD. P<LP .. = ~* a )

RECORD OF REVISIONS

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

g. C.

J08 ~ „>~
DATE RE'nSEO

DEC 9 68~

C-E Avery Form 8313
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REF ASSY NO. N/A

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

BILL OF tlATERIAL
JOB TITLE Tube lm Web Assy

NUHBER OF UNITS PER JOB 2

BILL OF 51AT'L NO.

PAGE ~ OF ~
I TEt1 DHG. NO.

AVERY P/N
CUSTOt1ER

P/tl

1 C-STO-002-1581 N/A

PART NA11E

Tube 8 Web Assy

DESCRIPTION tlATERI AL REF.

C-STO-002-1519
P/N 907-1519

B-907-1512
P/N 907-1512

E-STD-164-
828-2

E-STD-164-
828-5

CEA Shroud Tube

Shroud Web

1 9 ID x 3/16 Wall x 160 LG

1 1/4 x 7 x 160 LG

ASt1E SA240 T304
Notes 5,6.387.5

(IS)
AStlE SA240 T304
Notes 5,6.357.5

(IS)

Jgl (
I-ZXya nrsu
/ ilk1 %52 I M 57)
g- (p.) ~ X. l le.yg a

> L~c= 5/g
/~ «
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REF ASSY NO. N/A

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

BILL OF HATERIAL
JOB TITLE b 'lf b Ass

BILL OF flAT'L NO. 907-1582

HUtlBER OF UNITS PER JOB 8 PAGE 2 OF 2

ITEN
HO

CUSTOf1ER

AVERY P/H P/H
PART HAf1E QTY DESCRIPT ION f lATERIAI REF.

1 C-STD-002-1582 N/A Tube ff lfeb Assy

2 B/tl 9021528 N/A CEA Shroud Tube Assy 1 See Details See Details

B-907-1516
P/N 907-1516

E-STD-164-
828-4

Shroud l<eb 2 3/16 x 7 x 157 1/4 .

ASSTE SK 0 T304
Notes 5,6.3ff7.5

(is)
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REF ASSY NO. N/A BILL OF 1'1ATERIAL
JOB TITLE CEA Shroud Tube Ass

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

NUf1BER OF UffITS PER JOB 8
BILL OF HAT'L NO. 907 -1528

PAGE 2 OF 2

I TEfl
NO

DHG. NO.

AVERY P/N

B-STD-002-1528

CUSTOI1ER

P/N

N/A

PART NAf1E

CEA Shroud Tube Assy

STY DESCRIPTION 1'1ATER IAL REF.

B-907-1513
P/N 907-1513

B-STD-002-1514
P/N 907-1514

E-STD-164- Bottom Plate
828-11

E-STD-164- Tie Rod Tube
828-12

9 3/8 DIA x 3 3/16

9 ID x 3/16 lfall x 158

ASHE SA240 T304
Notes 5,6.2,6.3

ASHE SA240 T304
Notes 5,6.387.5

8-&l3-ldai7

9-Q~ic
g-QB«

C-f Avr ri. Fnnn "971
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REV.

t1FG. ENG.

thAT'L ENG.

/=/9 .

BILL OF f tATER IAL Pgq-gp <ticpv in~>qv Un~:.-'-AT>cr)

JOB TITLE (asm u avoa- vs~~(FNNathEpLT c)A)

BILL OF HAT'L NO. l Z'I- 3r o 1

pAGE t .OF

PRFP HLP 0 ~~n <

CHKO. Rc/5 /c -~ - 8'Z

RECORD OF REVISIONS

Q. C.

)08 t ~M~

DATE RELET-"ED

gga '4 1%3

C-E Avery Form $ 313
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REF ASSY NO. PRK CRITlc A) I P) sT l)'vinQMT'1)Tioi>
JOB TITLE IvsTgl,).~T)op) -), ~ - (.P )<)nf:.)Ict.r-<ft)$

The quantity
based on the

ITEH
NO

NO.

AVERY P/N
CUSTOMER

P/N
PART NAf<E

listed for each line item is
quantity required for one unit.

STY OESCRI PTION

'' 'HNBEFIlKIlNJE9 PER JOB 1

t 1ATER IAL REF.

BILL OF 1'1AT'L NO. IZ9- ~I of
PAGE~ OF

.PR+-Cg) T)CA)-
I L)M'RUM+)q)TAT)OW
IMMIT)1).1.~ aQ CGA 5)'I.o»

Lj~ >n-Iem
6- IWZ. 13-
It') - 804" I

E- 14273 ."

141- 8t /-5p

MOC))F)GP CEA
'Sl)gou~ A 55~(

CovLR, A 5'/

S E' D )= 7 A I I S

5Eq >< It')ILS

v6= X7A ti) ))..s

MC DE71')I) 5

N/g

C-E Avery Forpl F271

TUI5 I IJ ZI

UQ) ot.) - Soe. )ld). )-Cs

(P'ov ~/g o.D. MM)

NOU).iv)),)C, P) A'rF
(Cv ROB)

PI.I ) (I

H OT - gl= ) P) ) MC)7'

/4.-IZVMF -Z)3

R)Q() - 7~-24llgF-2g

P) tJ

,gZg O.C7 X, .0/o5 VJAI.)

Yp, 4 f 5+

I
wl< X q I.c')

D7R >C 4 (Oper>

l/yes X,,C,O T)1);

Ir>< ~.D. x .7.oo Vi))~

/)4 Dt(I x ~~. h.r„.

gag ~ ~g,o@~ vUhLI.

Aol )6 5A 2)> ng
SA,24 1 T ho').

Hose-.- 5, 4:~~
As~)n A4lg
T~4 ur -.I Vo4t o<

Holt=5 6 p Ca. 5

asm'n'"to ore
AS r 77 a Zda 7POg

ETC 5, (.s
AS~e ~>I'l7'7 os
nS~nl 8y.7g T9nd-

Normo 5
ASn)C Sg l)7$

'S~+~on Va«
ut)mS 5; 6.3

As)nE sh 979 nl~
nspin 817~i 7zo4-

ASi<C Sh l 77 oP4~ 8 479 78olt.

np~s 5 6.3
ASM', ~A+ 7/ c'M

wsrw n 479 7 gc$ 0-

Aslnz $ 4,213 oC
~g2gg T3o4
Note << (o 3

g~-58~'7)7. g>iSa

cAsoi) ~/eTvrc
ggQ-)0 TSvt - tn
tigT inA'fl ~o') L

~ oui,

Afg - [Devv-

Ng.

gpss

V- n p I,ui(

I)/g c,c'I 7 hl Goo

JQ pp))'ll)'()iOC

+p $ l;i3' g "A5
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REF llSSY Ho ~n/ s BILL OF tlATERIAL p~e-Cori > vs~c.u~govnno~
JOB TITLE is)5TALiDTioa)-Uc, ~ - pcs:t~nurJ )( -('gA

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

NUtPBER OF UNITS PER JOB l

BILL OF HAT'L NO. 72. — 5i nl
PAGE ~ OF

I TEt1

rlo

t3

DMG. NO.

AVERY P/N
CUSTOHER

Pln

E- >4z'(3-
>A 4- 8o1

PART HAtlE

Cuvpc~t J(i
(.~Is ~ "4 ~ «'3

QTY DESCRIPTION

1 cy AsM 4 'l Lc)

HATERIAL

ASM'A4T t
hs<~ A 'I 7 t T5o4

off= ~ 5

REF.

PP'~. ~iv-MV~to

C-E Avery Form //271
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BILL OF I>TERIAL NOTES

J
5. Chemistry modifications:

5.1 0.065"» maximum carbon.
5.2 0.20" maximum cobalt.
5.3 Product analysis.

6. Special tests:
6.2 Ultrasonic examination.
6.3 AST'i-A262, Practice E.
6.4 Fluid penetrant examination.
6.5 Magnetic particle examination
6.6 Radiographic examination.
6.7 Delete the eddy current test.
6.8 Only the hardness test is required.
6.9 Custorer review of radiographs.
6. 10 Etch test per the supplementary requirements of the

material specification.
6.'ll Delete the hydrostatic test requirements.
6. 12 ASTM-A262, Practice B.
6.1. 3 Axial and tangential tensile tests (minimum of 2 sets

per heat).
7. Condition:

7.1 Fully hardened.
7.2 Annealed.
7.3 Annealed 30 m)nutes minimum prior to quench.
7.4 Annealed 1900 -ZOOO 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 Water quenched.
7.11 Normal i zed.
7.13 Quenched and tempered.

8. Tubing and Pipe:
8. 1 Seamless or welded.
8.2 Seamless.

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

ll. Chrome plate per QQ-C-320b. Class 2B.

13. Hardface per Appendix 4 of SYSBO-RCE-0400.

14. Manufacturing procedures per SPS-8-186 or equivalent. Head to
shank fillet cold worked. Threads rolled per MIL-5-8879 after
age hardening. Concentricity and straightness per ASA-B-18.3.

15. Hardface per Appendix 4 of SYS80-RCE-0400 followed by heat treat-
ne~t at 1950 F for 2 hours and an air cool at a minimum rate of
50 F per minute.

16. Random or circumferential flow lines.
Zl. A151 type 403 modified.

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

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

21.3 Mechanical test coupons shall be at 120 intervals.
28. 4 directional ultrasonic testing with 100" volumetric coverage.

29.

30.

31.

32.

33.

34.

38.
39.
40.

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

Either solution treatment is acceptable prior to precipitation
hardenina

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 minim@, air cool or oil quencn and tempe~ at least twice at
1050 to 1100 F for 1 hour per inch section thickness . 4 hours mini-
mum 12 hours maximum:

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

Material properties: Hardness: Rockwell "C" 28 maximum. Charpy V-Notch
impact properties at 40 F: 20 mi ls minimum lateral expansion. Absorbed
energy and percent shear fracture shall be reported for information.



t


