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A Division of Polinan incorporated Wcld Procedure (. ode No. 92/93
Piping Fabrication Spec No. P I -00- rh- S MAU- 2 G- 9 G

'

Williamsport, Pa. 17701 Oste 4/4/67
Revision Dates 7/2/70,.3/16/70, Re:vned
6/27/73, Retyped 12/3/73 11/11/76
'/-7 7 7 ^

PROCEDURE SPECIFICATION FOR: Carbon steel WELDING PROCESS : The welding shall be
piping, SMAW (root and build-up), for socket done by the SHAW root and weld out process_

welds, fillet welds, and for the weldino-on of using manual equipment._ GTAW tack welding
couplings. Coupling must be drilled or cut shall be done using a nonconsumable elec-
through before or af ter welding. ' trode of 27. Thorinted Tungsten, EWTH-2.

DASE HETAL: The base metal shalI conform BASE HETAL THICKNESS: This procedure is
to the specifications for ASME, Section IX, qualified to allow welding of unlimited
P-1 materials. thickness on structural members under AWS ,

Requirements. When welding to ASME Require ' |FILLER METAL: The filler netal shall con- ments, the allowable material thickness '

form to ASME F111er Metal Spect fications Num- for the 2G position is 1/16" to 0.56" and j
ber SFA-5.1 for ferrous filler metal in Group for the SG position 3/16" to 0.812" (as-
Number F-4 welded); and 3/16" to 3.25" (heat treated).

The chem 1ca1 composition of the we1d depo- PREPARATION OF BASE MATERIAL: The edges
-

'

sit shall fall within the limits of wcld or surfaces of the parts to be joined by
'

m3tal Analysis Number A-1. welding shall be prepared by flame cutting,
plasma arc, grinding, machining, or any com-

i GAS FOR TORCH SHIELD: Nominal composition bination of methods to essentially form the
}Iofargon,99.995%minimumpurity(forGTAV geometry of the veld shown on Page 2 as de-I process), tailed on the attached sketches and shall be

cleaned g i oil db excessive
3 g fia urasio j alle o )(,,,

-

|GAS FOR B i E: N f
k ( g g, [Q h h y

p y "t !

;g h ELECTMCA BRA STICS: The current3
: uu used shall be DC SHAW - Reverse Polarity
i TACK WELO F S L"f P: The GTAW process GTAW - Straight Polarity
' using filler metal type listed on Page 2 may
i be used with or without back-up purge in 1/16 JOINT WELDING FROCEDURE: The welding
; 3/32 or 1/3" diameter. Test reports are technique, such as electrode sizes, and vol-

Pages 5 t,. 6 tages and currents for each electrode, size
of the welding tip and filler rods, shall be

i substantially as shown on Page 2.'

POSITIONS: The welding may be done in all i

positions. APPEARANCE OF WELDING LAYERS : The weld-
ing current and manner of depositing the

PREHEAT A.40 INTERPASS: 50 F minimum. 175 weld metal shall be such that there shall be.

F minimum for material that has a carbon con- practically no undercutting on the side
tent in exces s of 0.303 and I" thickness. walls of the welding groove or the adjoining

_

base material. See job specifientions for
POST HEAT TREATMENT: 1100-12000 F 1 hour specific undercutting limitations..

'

per inch minimum (see job specifications for
cycle end thicknesses requiring post heat CLEANING: All slag or flux remaininc, on
treatment). any bend of welding shall be removed before

laying down the next successive bead of
welding.

DACKIMG STRIP: Nonc j
DEFECTS: Any cracks or blow holes that |

appear on the surface of any bead of velding
TRAVEL SPLED: SMAW - 1" - 8" per min shall be removed by chipping. g r i nd in::, or j

gour,ing before depositing the next successive

THIS PROCEDURE IS A REURITC OF AND C0hulNES:
'

j Code No. T., PI-00-F4-SMAW-4-2C
Code No. 93, Pl-04-rb-SM/W-7-5G

- .-.

*
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,1avrEROFFICE MEMORANDUM .L

- L f~ [.QDiablo CanyonProject %%g>
,

:

~

PACIFIC GAS AND ELECTRIC COMPANY 1

BECHTEL POWER CORPORATION !
'

Harold Karner '

To
Pullman Power Products em January 24, 1983, .

*
.

's,em O. A. Rockwell * ,

.: / No No. I''
.

'

i.g?".n.! . ' '. i
.-'

.5 *
'" *

o, General Construction '
,

I : sMet Weld Procedures for Rupture
_

.

.'* Restraints. .

Diablo Canyon ,,,,,,,y g , |. 3 - Reference Pullman Letter .

~

; . . . . t. , , . Dated January 14, 1983
.

- . . . .
.

.

.. . . ........-..g,.
'. . . . ... , . .

- .e . . . . . . . . . ., ..

Wald procedure specific.ation... code 7/8 ;ha's)een' ' approved.for 'the process .
.--

.
. ..

,;

cnd joint configurations,',itemizedson f.heyeld. proc.edure specification,h:.-1
(WPS) .c.

.These"itemizedjaramet.erstarey', considered prequalified':by AWS or;$
.

f,cra supported _byhtestsf.and. procedure qualification r .,

Pullman wishes 3to- . d , (PQR) <J'; If :y/ -
: not. itemized. a 'nek.use .WPS code 7./8[for processes .or ecor s ^tWPS land;PQR's"Ere required. c .fiS! joint"configur.ations. ",,'

3

".W5d/3''..g :...-J 1:;dshT-, . . . . .

. Since ' 7.,.3.q'squa:.g.ggyp, yy g,pp p;'

''pr: qualified;by .AWS~fo.. . Gelds"sho'wniin:. our71. sizes _Yui..e. q;y3m'co...gyfzg. .
the'- re.Vgr6cve ..

t' tie.e- shown..otnsidered.'. . .n-

.and are: not u.a._7.1: :rs SMAN21 id. H. . erral."s
.

-

. cupported ' .b. y 't.. ests,. .'.an..d.w"PQR. +'s.7the.w'sField, a.'a.re'.n.c. t..".a..llowed.'."1" .

.

4s.
.N..,cF.i

. a. .
. .m '. t. e.:x.;m . m n . n.n .e: ...wyswrn. uer..i.w~-

.

4: . ". ~. .. ?.a> . e
v - 3 m

. .^.,. 7.c; %. .. . .

c L:. :p .':y* *,.
.?p .:p; a;. i.:.f.;,/9, ... r.(|f. '#('.'* * ,

. '

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

.;, % o
:

'' ''

.u:n. n.s. .~. x g w . * ~ * *
-

.
. .. . . . . . . m. . ._. . .

.
.

.7,
' s. . .g , ,, ,,11 ,.

' ~
''

~ As'sistant Project Superintendent,.

RTorstrom:fgm .

| cc: HBFriend ' , '

JBHoch .

.

JRManning '!

JWShryock. .
~

RDEtzler
.

'
. ..

68 14 . " *
c.. . *

~FOR INFORMATION N'

'
p 5

DNLY
L _ dj ,j

.

I

-
.. . _

f'.***-
__ \.

*
. . - .. a

..

{ l ' ' e - .* .". . h 'e 'S . ) ( 'i f,cI
.
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EJ Pullman Power Products Corporadon' ' .

f
Discio Canyon Nuclear Protec
het arrien hv 9a?

Avda Beacn, Cahfornia 93424
.Teleonone (805) 595 2356

,

January 14, 1983 I

.i -

| -

Mr. Jerry Arnold
.

' gg 8NNSAfdT10NPaciffc Gas & Electric Co.
.

i

P O Bux 117 |
:Avila Beach, CA 93424 04t.y 1

Subject: ' Wald Procedures for Rupture Restraint Walds
!Attention: R. Torstrom

,

/ ' Dear Sirs,

There have been multiple welds made in Unit #1 and #2 with the following
configuration:

h%%_

E i- m.= s

y i m.+. 5
L w u Me.%./

ush,uadA -
A-

4 n
| A-A

l
The design drawing weld symbol was for a square groove weld. # ||

Approved welding procedure was used to install these welds but a
Procedure Qualification Record was not prepared for this specific weld groove
detail thickness. (Wald Procedure Specification Code 7/8)

The referencing code A.W.S. D1.0-69, page 54, Section 5, paragraph 502 (a)
states:

.

"Except for the procedures exempted in Art. 501, joint welding
procedures which are to be employed in executing contract work under
this Code shall be previously qualified prior to use by tests as pre-
scribed.in Appendix A Part I, of this Code to the satisfaction of the
Building Commissioner. The Commissioner, at his discretion, may accept
evidence of previous qualification of the joint welding procedures to
be employed."

'

(Building Commissioner interpreted as PG&E)

~
..

. :

~

1
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Pullman Power Producto

*
.

Mr. J. Arnold \
$Pacific Gas & Electric Co. January 14, 1983 '

l

PG&Ehasreviewedandacceptedourweldingproceduresfo$useonRupture Restraints.
.

Is it mandatory that Pullman Power Products qualify a Procedure
Qualification Record for this joint detail and every joint detail not
considered a prequalified joint by A.W.S.?

Thank you for your prompt attention.

Harold W. Karner
QA/QC Manager

HWK/dd

INORMATigy
ONLY

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

't

_-__m_ ___ _ . _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - _ _ . - _ . - . _ . _ _ _ _ _ _ . _ _ _ . . _ .-________._____J
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PuHman~ Power Products Corporation

Diablo Canyon N clear Project
uait: uantIAKT Ii, IW54 _

jy,y,,'c'n[ California 93424
^

T0: J. ARNOLD, PG&E **Y"
FROM: C. M. NEARY, QEG WELDING ENGINEER

H. W. KARNER, FIELD QA/QC MANAGER
|
|

SUBJ: INFORMATION REQUESTED BY NRC (WEEK OF 1/9/84)

The NRC has requested infomation concerning Pullman Power
Products welding and welding procedures as used at Diablo
Canyon. The subject matter and responses are as follows:

1) SUBJECT: CLARIFICATION OF THE RELATIONSHIP BETWEEN WELDING PROCEDURE '

SPECIFICATIONS (WPSs) AND WELDING TECHNIQUE SPECIFICATIONS

RESPONSE: Pullman Power Products' WPSs are
accordance with ASME Section IX (qualified and documented infor example WPS 7/8). When
these WPSs are to be used for welding within the scope of

|

AWS 01.1, the WPS can be used in conjunction with the welding
technique specification. The welding technique specification
lists additional base materials permitted for use under
AWS Dl.1 and also provides additional joint details for use
under AWS' D1.1.

The preheat requirements of AWS Dl.1 are also contained within
the welding technique specification. Welding Technique
Specifications were used to control welding to repair the
rupture restraints (contract specification 8833XR). ;

2) SUBJECT: EVALUATION OF THE EFFECT OF WELDING ON NOTCH TOUGHNESS
OF HSLA RUPTURE RESTRAINT STEELS

RESPONSE: A441, A572 (Gr 42 & 50) and A588 GrA steels were welded during
the fabrication of the Rupture Restraints at Diablo Canyon.
An evaluation has been performed to determine the effect of
welding on the notch toughness of these steels. The
difficulty in welding a material without lowering the notch

'

toughness of the material may be estimated by the carbon
f equivalent (CE). The higher the CE value, the more difficult
1 it is to successfully weld the material. The CE fomula is:

CE = %C & %Mn & %Ni & %Chr & %Cu - %Mo - %V ,

4 20 10 40 50 5,

1

The respective CEs based on worst case per spe: chemistry.
| ranges are:

;

i

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

|C__
_ _

. . . .
- J
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mg Pullman Power Products-
.

P Corporodon
J. ARNOLD f 'Page 2 - 1-11-84[

' ,

CE588 = .59 CE572-42 = .55
;

CE441 = .54 CE572-50 |= .57

Clearly, A 588 is the most difficult material to weld. '

Test welding of A588 was performed (see attached RQR 467).
Even with low preheat temperatures (50*F) and high heat
inputs (62XJ/in) the notch roughness of the HAZ was
significantly improved with respect to the base metal.

- |

3) SUBJECT: USE OF COPPER BACXUP BARS FOR BOLT HOLE RESTORATION I

RESPONSE: Copper backup bars are a common technique for making
weld joints where a removable backing is desired. The AWS
Welding Handbook makes reference to copper backing bars

.(see attached). These backup bars were used only for bolt ;hole restoration. In all cases, the backside of the weld
was visually examined to assure there was no melting of
the backup bar. The backside of the weld also received
an MT examination.

I

4) SUBJECT: EXPLANATION OF USE OF FLARE BEVEL JOINTS WITH CLOSE FITUP
(N0 ROOT OPENING) AND WITH 3/16" MAXIMUM ROOT OPENING FOR
RUPTURE RESTRAINT WELDING

RESPONSE: Flare bevel joints with no root opening may be considered as
prequalified as the joint configuration is equivalent to
prequalified joint configuration BTC-P4 from AWS D1.1, 1981.

i

Flare bevel joints with root openings less than or equal to
3/16" may be considered as welding with backing as the |
initial SMAW deposit is used only to provide backing for l
subsequent weld passes. This initial weld pass is not

,

)!considered when calculating the effective throat of the
weld.

|
:

5) SUBJECT: CORRECTIVF ACTION FOR UNSCHEDULED AUDIT #32, AAR #5,
|

FINDING #1 (UNQUALIFIED WELDING OF SQUARE GROOVE JOINTS). !

RESPONSE: See attached for the closed AAR and correspondence
between Pullman Power Products and PG&E. This correspondence |and DR 4899 resulted in the qualification of Pullman Power i

Products' PQRs, numbers PQ R - AWS 13 to 20, which are also
attached.

6) SUBJECT: CORRECTIVE ACTION FOR UNSCHEDULED AUDIT #35, AAR #1,

FINDING #3 (UNQUALIFIED WELDING 0F A515 MATERIAL..)

RESPONSE: See the attached AAR. Corrective action for this findin
resulted in the qualification of Pullman Power Products'g
PQRs, numbers PQR-AWS 9 to 12, which are also attached.

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

$

~'
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q Pullman Power Products -, .g
4

-
,

|P 'Page 3 - 1-11-84
Corporstlin

J.* ARNOLD
)
1

|

|
1

|

I

I

/// /s - -2

C M.' Near j
QEC Weldi gineer j

i

/ H. W. Kather
Field QA/QC Manager

CMN:WHK: sam j

!

cc: File
C.M. Neary
E.F. Gerwin
A.A. Eck

'

-, f+NRC
-

i

'$
;

!

!
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~~ - - - _ . _ . _ . _ . . -

.
-


