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Metropolitan Edison Company
(j Post Office Box 480

Middletown, Pennsylvania 17057
717 944-4041

October 19, 1979
GQL 1310

Director of Nuclear Reactor
Regulation

Attention: R. W. Reid, Chief
Operation Reactor Branch No. 4
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dear Sir:

REFERENCES: A. IE Bulletin No. 79-17 dated July 26, 1979
B. GQL 1059 dated August 15, 1979
C. GQL 1141 dated September 5, 1979

SUBJECT: THREE MILE ISLAND NUCLEAR STATION UNIT 1 (1MI-1)
OPERATING LICENSE NO. DPR-50
DOCKET 50-289
IGSCC INVESTIGATION

Background

References B and C provide status of inspection results at the time to IE
Bulletin No. 79-17 dated July 26, 1979. Attached herein (Attachment 1) is
an updated status report of the now completed phase I and II ultrasonic
inspection. Met-Ed feels confident that through our screening procedure,
we have identified all welds which have significant IGSCC. In fact, and
as we have pointed out on several occasions, there is a high probability
that the 42 reported indications include several " heat affect areas"
without evidence of IGSCC. The latter would result from indications
emanating from the actual weldments.

Also included in Attachment 2 is a mapping of the reported indications.

Discussion

The purpose of this letter is to request NRC approval for the metallurgical
repair proceaure and selection of materials specification used for the
replacement. It is requested that a response be provided to the above no
later than November 15, 1979 as the replacement materials ordered will by
then be in-house.

I'7Enclosed for your review and approval are the following attachments: g\
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Director of Nuclear Reactor Regulation -

U. S. Nuclear Regulatory Commission Page -2-

Attachment 3 - Gas Tungsten Arc - Shielded Metal Arc Welding of
Stainless Steel in Borated Water Systems

Attachment 4 - Catalytic Welding Procedure Specification

No. SP-4200-55(N) 102A

Attachment 5 - Evaluation of I.D. Buttering Techniqueto Minimize
Weld RAZ Cracking, Lab No. 56052

It is our intention to perform repairs to IGSCC affected areas using the
methodology as described in Attachment 3 in conjunction with Attachment 4
Welding Procedure Specification SP-4200-55(N)102A.

The I.D. buttering process will be utilized in situations where an existing
304 SS is to be connected to a 304L stainless steel replacement section,
and used only on the 304 SS side. In cases where the weld joint will be
304L to 304L, the buttering process will not be employed.

As we have discussed with your staff on October 3, 1979, we anticipate
providing you in the near future, our anticipated surveillance program for
moniterlag IGSCC in the future.

A final report on this subject will be issued by November 30, 1979.

Very truly yours,

d
.

s
r' ,\ >

, ,( p wCh6[?.

J. G. Herbein
Vice President
Nuclear-0perations

.
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Attachments
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ATTACHMENT #1

RESULTS OF UT INSPECTION

Welds UT Screened % Screened
System Total Welds Inspected Indications Indications / Leaks Indications

Spent Fuel 566 566 149 22 3.9

Decay Heat 408 408 104 11 2.7

Building Spray 241 241 64 8 3.3

Make-Up 1051 e97 96 1 .14

Core Flood 31 31 0 0 0

Reactor Coolant
Surge 11 11 0 0 0

Reactor Coolant
Spray 28 28 1 0 0

0 300
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ATTACHMENT #2-
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ATTACHMENT #3 .

.

CAS TUNGSTEN ARC - SHIELDED ,,, -,

METAL ARC 1.ELDING OF SIAINLESS STEEL

IN BORATED VATER PIPING SYSTEMS

1. Scope

This welding procedure shall be utilized when making welds and

weld repairs on the 304 SS and 304L SS piping in the following systems:

A. Spent Fuel

B. Decay Heat

C. Building Spray

D. Make-Up

E. Core Flood

Included in this procedure are the requirements specifically related

to producing a corrosion resistant I.D. weld overlay (I.D. But tering)

on the ends of existing 304 SS pipes as recommended in NUTEG-0313. Also,

as recermended in this document, aherever possible, replacement stainless

steel piping material will contain .035% Carbon max.

2. Welding Procedure Soecification (WPS)

The basic WPS defining the essential variables to be utilized for

this repair are contained in Catalytic WPS No. SP-4200-SS(N)-102A. Non-

essential variables specifically tailored for this repair are defined

herein. The basic weld procedure specification shall have been qualified

in accordance with the requirements of ASME:Section IX and Regulatory

Guide 1.31.

3. I.D. Wo.ld Clad (Butterine)

When butt weld joints are to be made between replacement 304L SS

piping and the original 304 SS piping in the system. the 304SS pipe ends

shall be prepared in the following manner: -

-
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3. I.D. Weld Clad (Buttering) (Continued)

A. If the pipe end has been thermally cut, a minimum of 1/8" of

metal must be removed from the cut and to eliminate the heat-affected-

zone (HAZ) from the cutting operation.

B. Clean the pipe end per WPS 4200-SS(N)-102A.

C. Weld clad the I.D. surface of the pip. end to a width of 3/8"

+ 1/8" - 0 with a single layer of SFA-5.9 Class ER 308L filler metal with -

5 FN minimum ferrite, using the GTAW process. (See sketch I).

D. Maximum joulian heat input as established during the I.D. weld

clad qualification (GPU Lab No. 56052 rev.1) shall be 17,100 joules /

inch utilizing the following electrical characteristics:

Arc Voltage - 8 - 12 volts

Current - 80 - 95 amps

Travel Speed - 4 in./ min.
*

E. Maximum interpass temperature shall be 100* F.

F. After the I.D. weld cladding is complete the pipe end shall be

ground backel/8" to assure the weld clad becomes integral with the weld

.

root. The butu weld joint geometry shall then be prepared by maching or

grinding. Joint geometry shall be a 37-1/2* t 2-1/2* single bevel with

a 3/32" + 1/32' land.

NOTE: Grinding shall not be performed on the weld clad or pipe

internal surfaces except in the immediate vicinity of

the weld root to facilitate joint fit up and then only

light grinding is permitted to remove high spots.

i

Maximum I.D. mismatch on fit up shall be 1/16".

4. Butt Weld Procedure

A. Butt welding shall be in accordance with Catalytic WPS 4200-SS(N)-

102A. , , . ,

.
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4. Butt Weld Procedure (Continued)

B. The root and first pass shall be deposited by the GTAM process

utilizing SEA-5. 3 Class ER 308L filler metal with a minimum of 5 FN ferrite.

Argon gas backing shall be utilized during the first two passes.

C. The weld shall be completed utilizing the SMAW process with

SFA-5.4 Class E308L-16 electrodes with a minimum of 5 FN ferrite.

D. Maximum heat input during the welding shall be 35,000 joules /in,

with a 300*F max. interpass temperature.

E. Electrical characteristics shall be as follows:

GTAW SMAW

Voltage 10 - 12 volts 20 - 23 volts

Current 75 - 95 amps 80 - 100 amps

Travel Speed 2 - 4 in./ min. 4 - 6 in./ min.

5. Quality control

A. The quality control inspector shall verify the following:

1) Correct materials, including filler metals, are being

utilized.

2) I.D. weld clad and joint geometry dimensions are correct.

3) Joint fit up has correct dimensions and aligmment.

B. Quality Control shall also perform spot checks to assure proper

electrical characteristics and interpass temperatures are being utilized

during welding.

C. Quality Control shall perform final visual inspection per the

applicable quality control procedures.
.
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* METAL ARC WELDING OF Date 7/30/79.-

STAINLESS STrEL.

PECORD OR RE"1SIONS

h New issue. Amended SP-4200-SS(N)-102, Rev. 7, to =eet Three Mi:- 'sland
job specification.
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G AS TUNGSTEN ARC,-SHIELDED SP EC.NO. SP-4 200-SS (N)-102A- '

METAL ARC WELDING OF
.

'*- * '' 7/30/79. . -

STUNLFSS STEEL.

1.00 SCOPE

This specification is suitable for welding in accordance with the1.01
requirements of the '5ME Code Section Ill. This specification is also

editionsuitable f or welding to ANSI B 31.1, B 31.3 and B 31.7, current
of all Codes, as of amendment date shown on cover page.

Welding shall be performed in accordance with the requirements of this1.02
specification. Any deviations frr-m this specification shall be docu-
men'.e1 and approved with an Engineering Design Change Notice authorizing
the ena,ge,

1.03 This specification shall be used by Catalytic personnel only.

2.00 PROCEDURE QUALIFICATION

This specification has been qualified in accordance with the require =ents,2.01
of ASME Code Sections III and IX. The qualification feste have
also included passing an intergranual corrosion susceptibility test
in accordance with ASE A-262-70 Practice E.

3.00 WELDER QUA1.IFICATION

Welders shall be qualified in the positions required for production velds3.01
in accordance with the require =ents of ASME Code Sections III and IX.
Radiographic inspection may be substituted for the guided bend tests

the option of the Catalytic Field Superintendent. When radiographic
at
inspection will be used on production welds, qualification of welders

In the event the velderby radiographic inspe: tion should be considered.
is qualified by bend tests, the first production weld =ade shall be
inspected.

300R ORGINa-

4. - -

4.01 All joints shall be asse= bled in accordance with the drawings. Jigs,
positioners, fixtures and da s shall be e= ployed to the max 1=u: extent

practicable to establish and maintain align =ent and joint di=ensions
of the parts. The installation of te=porary attach =ents cust be in
accordance with applicable Code rules.

4.02 Tacir. welds shall be e.ade by qualified welders in accordance with this
specification. Tack welds to be incorporated into the veld shall have
their starting and stopping ends taper ground or si=ilarly prepared.

4.03 Weld bead deposition sequence shown in the procedure specificatiens
However,shall be followed in the order and location of beed place =ent.

there are circumstances where the exact ntaber of beads or layers shown
in the procedure specification c.annot be maintained. In such circu=-
stances, the number of beads may be varied from that shown.

4.04 Finished butt velds shall not have undercutting greater than 1/32" deep.
The heigh .'f reinforcement on each face of the veld shall not exceed the

thinnerfollowing thickness tabulation, considering the thickness of the
component being joined and measured from the higher of the two
abutting surfaces.

~

0 312
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Rn.

GAS TUNGSIEN ARC-SHIELDED SPEC .NO. SP-4200-SS (N)-102A 0,' '

METAL ARC 'ELDING OF' *
* . . - - ''' 7/10/74STAINLESS STEEL.

33 .1 B31.1- B31.3
350)Fto

331.7 end 331.1
Sec. III-Pipine

Face (a) Root c 350 F 750 F 7750*F

Up to 1/8" incl. 3/32" 3/32" 3/16" 3/32" 1/16" 1/16"'

*1/8 to 3/16" incl. 1/18" 3/32" 3/16" 1/8" 1/16" 1/16"

r3/16 to 1/4" incl. 5/32" 1/8" 3/16" 5/32" 1/16" 1/16"

>1/4 to 1/2" incl. 5/32" 1/8" 3/16" 5/32" 1/16" 1/8"

*1/2 to 1" incl. 3/16" 5/32" 3/16" 3/16" 3/32" 5/32"

>l to 2" incl. 1/4" 5/32" 1/4" 1/4" 1/8" 3/16"

r 2" 1/4" * 5/32" 1/4" * 1/4" * |5/32" 3/16"
_

(a) Root of single welded jointe only. Use f ace dimension f or double
welded joints.

Or 1/8 x the width of the veld in inches.*

Notes: 1. For Section III vessels, pu=ps, and valves, ref er to Code f or
allowable reinf orcement.

700R D N R
0 313
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Rn.
GAS TUNGSTEN ARC-SHIELDED SPEC.NO. SP-4200-SS (N )-102 A 0,

,

METAL ARC WELDING OF*
-

''
ST AIN1ESS STrn 7/10/70

4.05 Concavity on the root side of a single welded circumf erential butt veld
is permitted when the resulting thickness of the veld is at least equal
to the thickness of the thinner of the two members being joined, except

that when applied to B31.7, a maximum of 1/32" weld reinf orcement may be
considered toward the thickness requirements. The contour of the concavity
shall be smooth without sharp edges.

4.06 Arc-strikes and weld starts shall not be mad purposely on the base metal
outside the weld groove or outside the fillet or socket veld.

4.07 When inadvertent arc-strikes are made on the base metal surf ace outside
the veld groove or area, the arc-strikes shall be removed by grinding
or filing and the area shall be examined by the liquid penetrant method.

4.08 If the weld surf ace requires grinding to meet the required surface con-
dition, care shall be taken to avoid reducing the '4 eld or base material
below the required thickness.

4.09 Welding raterials for performance qualification testing do not require
Certification of Co=pliance.

t

4.10 Peening shall not be allowed.

0 314
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,l I lab ALoudita AnL-bnittoca setL.ho. br-4200-55td)-10ZA Rev. 0
,'* . . ' * METAL ARC WE13ING OF.. Date:

STAINLESS STEEL. 7/30/79 _

5.00 CLFANINO AND JO!NT PREPARATIOr .

5.01 Prior to velding, all consumable inserts, pipe ends, veld groeves or
surfaces to be we? !ed shall be cleaned of all oil, grease, scale and
foreign caterials.

5.02 Welding surfaces shall be swabbed with a clean cloth soaked in a suitable
solvent such as Acetone or Solvesso Xylol or an approved equal f or at least
2 inches back f rom the weld area on both the inside and out side of the
mat erial being j oined.

5.03 Weld end preparations shall be made by machining, grinding, metal powder
cutting or plasma cutting.

5.0" When metal powder cutting or plasma cutting is used, a 350 F maximum
interpass temperature shall be maintained; all remaining slag, scale
or oxides shall be removed by grinding or machining to bright metal to
a depth of approximately 1/32 inch below the burned surface.

^'0 315
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GAS TUNGSTEN ARC-SHIELDED SPEC.NO. SP-4 200- S S (N )-102 A
*

- METAL ARC WELDING OF*

Dat 773g7,9
/ ~ STAINLESS STEEL

J ng, the grinding wheels shall be rubber or5.05 For cleaning or backg i

resin bonded, alu=inu= oxide or silicon carbide. Brushing shall be

with a stainless steel brush which has not been previously us'ed on
carbon steel. Contamination with chlorides, other halides and carbon
shall be avoided.

6.00 FIT-UP

6.01 Alignment of inside sorfaces of pipe and co=ponents shall be in accordance
with the Code. Should component tolerances such as dia=eter, wall thick-
ness, or out-of-roundness, result in inside diameter variations which do
not meet these requirements, the inside dia=eter shall be counterbored,
sized, or ground within lim'.ts of the Code to produce an acceptable bore.

6.02 Butt, socket and fillet joint supports may be friction type cla=ps or
veldad type.

6.03 Welded support cia =ps shall be re=oved by grinding only. The base metal
shall be inspected by 'iquid penetrant test methods after re= oval of the
te=porary attach =ent.

6.04 Consu=able inserts shall L= used only when specified on the drawings.

6.05 When proper fit-up is achieved, the insert shall be tack welded in place
to both pipe ends.

7.00 WILDING

7.01.1 ~Jelding by the Gas Tungsten Arc process shall be started with high fre-
quency starting devices whenever possible.

7.01.2 Welding grade Argon Gas of a mini =u= of 99.995 percent purity (Minus 60CF
Dew Point or better) shall be used for backing and as an inert cover gas.

7.01.3 Backing gas shall be used on all pipe welds except socket velds and fillet
velds. Backing gas shall be maintained during the root pass and subse-
quent layers until 3/16 inch of weld metal has been deposited.

7.01.4 The backing gas procedure shall consist of suf ficient gas flev rate and
waiting time to reduce the oxygen ecntent to a =aximuu of one percant as
menacred by an oxygen analyzer or by the following table:

Pipe Size Gas Flow Rate Waiting Time Per Ft. of
in Inches Cu. Ft. Per Hr. Pipe Length Between Da=s

1 10 15 Sec.
2 10 .1 Min.

3 10 2 Min.
~

4 30 1 Min.

5 30 2 Min.
(Continued)

~~ ~
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- METAL ARC WELDING OF Oste: 7/30/79

STAINLESS STEEL._

7.01.4 (Continued)
,

Pipe Size Cas Flow Rate Waiting Time Per Ft. of
in Inches Cu. Ft. Per Hr. Pipe Length Between Da=s_

6 30 2-1/2 Min.
4-1/2 Min.

8 30
10 30 6-1/2 Min.
12 30 10 Min.

Da=s shall be used to restrict the purged volume to the i==ediate veld7.01.5 The dams may consist of existing valves or te=porary dams made from
vood, metal, plastic, cardboard or paper and sealed with pressure sensitive
area.

DansNo combustible dass shall be placed witMn 6 inches of a weld.
shall ce accessible for complete recoval after velding, including the resi-tape.

Weter soluble paper da s and paste may be used.due from the sealing tape.

ehe coverWhenever velding is stopped during the Gas Tungsten Arc proces :7.01.6
gas shall be directed or the veld af ter are extinction until the normal
color of ths metal is observed.

7.02 Shielded Metal Arc Welding
,

All slag, flux or surface porosity shall be re=oved f rom any veld and7.02.1 there shall be no foreign material present whes the next bead of weld
metal is deposited.

For vertical (SC) welding with pf e in the hori:or.tal fixed position,7.02.2
wei. ding shall be started at or near the botto= of the joint and proceed

Care should be taken to stagger the starts and stops of succes-upward.
sive veld passes so that no two,. adjacent veld beads, either in the sa=e
layer or the next layer, start bt end in the sa=e location.

For horizontal velding (2G), or with pipe runnin,3 vertically, veld shall7.02.3
be deposited in succeeding stringer beads, starting at the bottom of tha
groove and proceeding evenly on both sides toward the top, using stag-
gered starts and secps to prevent veld beads that begin or end in the
same location.

7.02.4 Retainers shall not be used.

(

~
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'1 - GA5 IUNG5IEN ARC-bri1ELDED MEI5?EC.NO. 5?-4200-5S(N"102A Rev. 0,~

METAL ARC WELDING OF'' *
. . . -

Date:STAINLESS STEEL. 7jygf79

8.00 PREHEAT CHECK

8.01 The preheat te=perature shall be checked by use of te=perature
indicating crayons, thermocouple pyrometers, or other suitable
methods to assure that the required preheat te=perature is obtained
prior to and uniformly maintained during the velding operation.

9.00 REPAIR WELDING

9.01 Welds and adjacent base metal having def ects that are in excess of those
Permitted by applicable acceptance standards shall be repaired employing
the techniques of Section 14.00. When applicable, confor1.ance to the
Code restrictions for repair velding shall be complied with.

9.02 Base metal defects may be repaired using this procedure employing the
techniques of 14.00 when the applicable Code permits such repair. All
limitations imposed by the applicable Code for repair welding shall be
complied with.

10.00 NON-DESTRUCTIVE EXAMINATION

10.01 Each pass of all welds shall be visually checked by the welder.

10.02 Non-destructive examination will be identified on the Weld Index and
STE Chart , work order, or job specification.

10.03 The surf ace condition of the finished welds shall be suitable f or
the proper interpretation of the required non-destructive exa=ination.

^'O 318
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STATNLF,99 STert,

11.00 JOINT PREPARATION

11.01 Butt Weld Joint j
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' . . . . . . . ' ' METAL ARC VELDING OF*

Date: 7/30/79STAINLESS STEEL

11.04 Branch Connection Joint
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Rn. O,1 GAS TUNCSTEN ARC-SHIELD?.D SPEC.NO. SP-4200-SS(N)-102 A,

'' * . . . ' ' METAL ARC WELDING OF
'

STAINLESS STEEL Date: 7/30/79

11,06 Butt Joint with Consur.able Insert

Use only where shown on s.s.dngs

k r-[d1AD CEQUINCE SA'.'E., b 2ga ? <_ %
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11 07 Butt Joint with Consu=able Insert
Use only where shown on drawings _. ,
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11 .08 Butt Joint with Consu=able Insert OF THE INSERT.
(Alternate)
Use only where shown on drawings.
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f ) '/ A5 it v6 5I r.:. ARC-snir Q D SPEC.NO. SP-4200-SS(N)-102 A R*'- 0.

- "- . ' ' ETAL ARC k'ELDING OF
-

'''STAINLESS STEEL. 7/30/79
11.09 BE*lEL JOINT

m, P00R BRIGINn.

t n
I #

2 j 2
e

1/16" + 1/32"
1S" _+ 1/16" -+ 4- -

11 .10 FILLET k' ELD JOINT

'v"

P y ..

11.11 SOCKET kELD JOINT (For other than socket veld " fitting") 1.c. flanges,
"C" ein. = Ik" t - B 31.1, B 31.3. see Ccdc.
"C" ein. = 1.09 t - All other codes.

.

SOCKET FITTING 322/ 1/2'' 19'32''m
' ' '

m

l '

SCRIBE MARK
N 4- C"

"

->

/ / i..'.. Pi?E
J / v v

\ kN ;
.

W "A" e- B" % SCRIBE }
"

t
g | MARK

5 /
Pipe Bottc=ing Engage =ent
Size Clearance "A" Distance "B"

_

_

1/8"to b" 3/32" min. 1/4" min.
'

3/I."to 1 " 3/32" min. 3/8" min. j
1

to 2" 3/32" min. 1/2" min.

Insert pipe to bottom of fitting, scribe 1/2." free fitting, withdrav 3/32". d
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uAS 4thGbArh ARC-bn1ELDFD SPEC.NO. SP-4 200-SS (N)-102 A Rev. g,

. . - METAL ARC VELDING OF-

STAINLESS STEEL Date 7/30/79
12.00 WELDING DETAILS

BASE MATERIAL: Stainless Steel '

'

Uc)ded to: Stainless Steel WELD JOI!;T:
* AS::E Section IX: P8 to P 8

Butt Pa ra. 11. 01 11. 03* Prc*cedurc Qualified for Wold . Fillet 11.10 *Thickness of Vi6" Min to 2.00" Max. Socket 11.11 ** UELDIt.G PF.0 CESS: GTAW & SMAl' '

Branch 11.04
Wcld Position All Weldolet 11 .05
Ucid Progression Up Bevel *11.09 .* Shiciding Cas: Welding Cr. Argon (99.99 4)*

Br.cl:ing Cas: Welding Gr. Argon (99.995 ' *May use either process for entire
UELDINO !!ATERIAL: ASME SFA 5.9 & 5.4 weld.

* ASME Section IX: F6&5 A8 .
-

~

Type: ER-XXX & E-XXX - 15/16 with 5-15 'errite Nu=ber .

* :See Schedule Base Material Weld Material
304 308
304L 308L

BEAT TREAMIENT: 316 316
* Prebest Tc=p. 50*F Min 316L, 316L
* Interpass Temp. 3508F Max 321 321 Wire
* Fo.etecid !!aldir.g Tenp: NA 347 Electrode

Postweld liciding Tirae: NA 347 347
Maintenance of Prchcat after Welding:

@ May bc Dropped "

.

O Drop after Holding, hours ~~

ADDITIONAL REQUIRE"ENTS: 3/16" maxi =u= thickness per layer.

UT.1J) J NG P.".0C T.S S : GTAV SMAW SMAF SMA1

PORTIOh* OF J011.f: Root pq11 (13 r,33 r,3 r,3, f,s

Pa s s N . t:.ber 1&2 3 to complete 3 to co=rlete 3tocoUle'te'
~

Currect (c a.ps ) 75 - 150 60 - 90 90 - 120 120 - 160Current Type / Polarity (5) DCSP DCRP

Torch Gas (C.T.II.) 14 -20 NA
,

DCRP DCRP
NA NA

racking Gas (C.F.P..);0 3-6 NA sa NA
Cup Size (I.D.-In.) (6) 1/4-1/2 NA NA NA

Bare Uire Diameter (in) 1/16 - 1/8 NA NA NA

Electrode Diaceter (in) 1/16-1/8 (4) 3/32 1/8 5/32
Tungsten Elec. Ext. (in) 3/8 max. NA NA NA

Voltage (Volts) 10 - 14 20 - 25 20 - 25 21 - 26
Travel Speed (in/ min.) Appr x. 4 6 - 12 6 - 12 6 - 12

S i
,

Velding Technique Smq&Um W--------__

Interpass C3 caning Grind and wire 3 rushing - -------

Rackcoudnf Grinding and Wi e Brusu~-_

---- , ------

NOTES: (1) Cas back for first 3/16 inch of weld thickncsc.
(2) Weave of up to 2 times nominal core wire diameter is allowed.s

(3) Fill pass may use either colu=n singly or in combination.

(4) 3/32 preferred. (5) No pulse. (6) No trailer.

P3'0RBRtBINu
APPLICATION: -om ;
* Essential Variables Recuirine Reaualification.
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GA5 IbbG5IEN ARC-SHIEWED SPEC.NO. SP-4 200-SS(N J-102A'

'[ ' . . . . . * METAL ARC WELDING OF Dste: 7/30/79
'

STAINLESS STEEL

13.00 VELDING DETAILS (EB DESIGN) .

EASE MATERIAL: Stainless Steel WELD J0113T: ',
We3ded to: Stainless Steel
AS':E Section IX: ?8 to P 8 Butt ,- Paragraph 11.06-11.08.A

* ' Ptocedurc Qunlified for Weld
Thickness of 1/16" Min to 0.644"Hax. *

*

A. PELDU.G PF.0 CESS: GTAW & SMAW
,

.

Weld Position All *-

Ucid Progression 'Up *

* Shiciding Cas: Welding Gr. Argon (99.99 i2) . .

*

Br.cl:ing Cas: Welding Gr. Argon (99.9952
PELDINO HATERIAL: ASMC SFA 5.9 & 5.4 *

e ASNE Section IX: F6&5 A8 . ,

ER-XXX & E-XXX-15/16 with .5-15 Fe
rite Number - See Schedule

Type:
e Consu= chic Insert: E.2. to SFA 5.9 ER-nXX - See Scheduld

Base Material * . Weld Material
308BEAT TREAn!CNT: 304

* Prebest Tc=p. 500F Min. ' 308L304L
8Interpass Tenp. 350 F Max 316 316 '*

316L 316LPo.etecid 11olding Tenp: NA
* NA 321 VirePostueld lloiding Tine: 321

Haintenance of Prchcat after Welding: 347 Electrode
*

G !!ay bc Dropped 3' 7 ',- 3'7f
'

hoursO Drop after Holdince .

ADDITIOSAL REQUIREME:;TS: 3/16" maximum thickness per layer.

SMAW SMAW
DTAV SMAV

VP.LDINO P!'.0CP.SS:
~

CTAV
Root 1st laver Pill (3) f*11 (U r411 fu

PORTION OF J0ll.7: i

Pa s s Fut:.ber 1 2 3 to cocp1. 3 to cc=pl. 3 to co:plet.

Current (ac.ps ) 75 - 150 75 - 150 60 - 90 90 - 120 120 - 160

Current Type / Polarity (5 ,DCSP DCSP DCRP DCRP DCRP

Torch Cas (C.F.H.) 14 -20 14 -20 NA !;A NA

3-6 3-6 NA NA NA
racking Gas (C.F.H.) (1) .
Cup Size (1.D .-in. )(6) 1/4-1/2 1/4-1/2 NA NA NA,

NA 1/16-1/8 NA NA NA

Bare Uire Diameter (in)
Electrodc Dieceter (f n) 1/16-1/8(4) 1/16-1/8 (4) 3/32 1/8 5/32

Tungsten Elce. Ext. (in) 3/8 Max 1/4 Max NA NA FA

10 - 14 10 - 14 20-25 20 - 25 21 - 26
Voltage (Volts) Approx 4 Approz 4 .6-12 6 - 12 6 - 12
Travel Speed (in/ min.)

String String String and s eave (2) - ---

Vclding Technique Wire Brush Grind and Wj re Brush - ~--

-----Interpass Clenning i - - - -Cr ird and Wire Brush - - - - ---- -

Baektoutinr i

3/16 inch of weld thickness.For firstNOTES: (1)
Weave of 2-1/2 times diameter of core wire allowed.(2) Fill pass may use either column singly or in combination.(3)

(4) 3/32 preferred. (5) No pulse. (6) No trailer.

\

* EsserCal Variables Requiring Requalitication. ... . . . . . ;-
--. .
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GAS nlNGSTEN ARC-SHIEIDED SPEC.NO. SP-4200-SS(N)-102A 0
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,

' . . . METAL ARC VE1 DING OF' '
' *

*** .. Date: 7/30/79STAINLESS STEEL
14.00 REPAIR DETAILS - '

. ,4.,_

li!.!;). }U.ir!C/.L: Stainless Steel _._,

WELD JOI137):gy. g -
'*

UM ded tr*: g ,a
~ ~-

, y,

> I.t'l; Sec t f or. IX: P8 \ , fi / Re~. a Ner .--* Preced rc Qualified for Weld 4 gj ,

Thi:Lness of )in to } fax . fs ( < :, . /
a Ufl.D!i '. Pi.0CLC S: GTAW - SMAW

Uc}d Pc sit ion All -

U<-] C Progrest. ion hpy g g,33 3* .%ich1f n; Csc: Welding Grade Argon (99.5 95%) 2.w vr Do <<-
l''H diu.i :-ir- re. : *

1:1.!.D1;G dTERI/.L: ASMr. SFA 5.9 & 5.4
'

9 '/ 47Hde /.S';E Sec tion IX: F6&4 Af8
Y.?.t /''l yr e * ER-XII & E-III- 15| . with 5-15 Farrite

*
b- '9 " W,aNumber. See Schedt le Ha /

Para. 11.00, 12.00. 1

1:EM TRTJ.T;fi.;!T:
** Preheat Terp. 50 F Min -

* I u t e r li.,:.s Tc rr.p. 3500F Max .

* Tor tem .* 1;oldirg Temp: None =7.

ParLueld lloldir.g Tiue: NA - 2;-

}:aintener.ec of Prci. cat c.f ter Uc] ding:
[X] liar Lc Dropped -

O Drop cfter Holding, hours pjg

ADDITIO!!AL REQUIREM::ES: Liquid penetrant inspect ground preparation to insure
all defects recoved prior to welding. 3/16" maximum thickness per layar.

.

Ui:LD.'';3 P:' 00.i.SI.: (1) CTAV SMAV SMAW l
PO:n 2 0.; U .!O1:7.' ' ! All All Fill |

'

P.9 s :. R.r u r All All (2) 2nd to co=plete (2)
Current (cy r) 75 - 150 60 - 90 110 - 140
Currer:t Type / PoJ arity (5) DCSP DCRP DCRP
Yorch Cc: (C.r.H.) 14 -20 NA NA

Cup Sir.e (I .D.-in. ) (6) 1/4-1/2 NA NA
Eare Uirc Isic..~.cter (in) 1/16-1/8 NA NA
E)ce trede Dicenter (in) 1/16-1/8 (4) 3/32 l'/8
TunScten L'ec. Ext. (in) 1/4" Max NA NA
Voltare (Vc,lts) 10 - 14 20 - 24 20 - 24
Travel Speed (in/cin.) Approx 3 Approx 6 Approx 6
Uc] ding Technique Weave 0 1 Weave O) WeaveO).

In t erl,a s Cleaning Brushing Chip a id Brush.

NOTL1: (1) Welding process used to be same as used for veld being repaired.
(2) Fill pass (SHAW) may use either column singly or in combination.
(3) Weave up to 23s times nominal core wire diameter.
(4) 3/32 preferred. (5) ilo pu'1se. (6) No trailer.

APPLICATION:

i}ht l'0R M A . - o 32s .;
* Essential Variables Requiring Requalification.
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RECORD OF PROCEDURE AND PERFORMANCE',1' '

'# QUALIFICATION TESTS Dete: 7/30/79'

Welding Specification No.Ductiption of Welding Process
$P-4 200-f S (N) -102A

CAS E NCSTEN ARC PORTION

)
JOINTS (OW 402) BASE METALS (OW403)

Material Spec. SA 213

Type or Grade Type 304
Paragraph 10.01

P No. 8 to P hs. 8

0.322Thicknes:

8" Schedule 40Diameter

Other Qualifies 1/16 to .644"
| Groove Design Used

|

FILLER METALS (OW404) POSITION (OW405)

O 26
Wold Metal Analysis A No. Position of Groove

3/32Site of Electrode Weld Progression
(Uphill, Dow nhill)

Filler Metal F. No. 6
,

5.9SF A Specification

05
AWS Ciassification Preheat Temp. 5007 Mir

Interpass Temp. 3500F Max"

Other

POSTWELD HEAT TREATMENT (OW407) GAS (OW408)

Temperature NA Type of Gas or Gase Arroc

Tirne Composition of Gas Mixture 40 40*!

Other - Other

ELECTRICAL CHARACTERISTICS (OW409) TECHNIOUE (OW410)

Current String or Weave Bend StriUEUIT*CE

Pd erity 9rm*gh* Oscillation

Amps. 75-200 volt 10-17 _

Multipass or Sir >gle Pass Multipass

P*' M'
Travel Speed 4"/ Min

_ S,, , o. _ . E, ._d .. . . .
J ,

' . _i i
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CATALYTIC, INC. Sh.et 16 of 22at'
,'
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Rev. O' *
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.' RECORO OF PROCEDURE AND PERFORMANCE*
' '"

QUALIFICATION TESTS Dete: 7/30/79

Wsf ding Specification No.SP-4200-SS (N)-102 A

TENSILE TEST (0W 150)

ULTIM ATE ULTIMATE CHAR ACTER OF

SPECIMEN TOTAL LOAD UNIT STRESS F AILURE &

NO. WlDTH THICKNESS AREA. ( B. PSI L OC ATIONi

T-1 3.750 -1 0.238 0.178i 15,120 84,945 Weld

T-4 3.750 0.239 0.179I 14.770 82.515 Weld

GUIDED BEND TESTS (0W-160)

TYPE AND TYPE AND
FIGURE NO. RESULT FIGURE NO. RESULT

I
9 roro 1 T,mv - 1/1?" 1 unne 1 Tenr - 1/17"

5 Face 2 ''' ears- 3/32". 7/64Y 6 - Root No Tears

i

TOUGHNESS TESTS (0W.170)

SPECIMEN NOTCH NOTCH TEST IMPACT JATERAL EXP _QROP WE GHT
NO. LOCATION TYPE T E MP. VAL UES p'.SHE AR ! MILS |BRE AK |NO BRE AK

I i | 1
'

,

|
|

Typc of Test APV A?A? 70 Denctice E Suscerribilitv to Intercranular Attack

Deposit Analysis
Other No Intergranular Attack Noted - Toledo Testing Lab #401175

FILLET WE LD TEST (0W.180)

Result - Satisfactory Penetration into Parent Metal
Yes. No Yrs, No

,

Type and Character of Failure
N.,,gro- H esult sdO0-26-6748

Ms

Welder's Name Philip Van Dyne n 3, , p y9

Tests conducted by Tel ee8 m T,=r d eg Trn . ; T-e Laboratory Test No. N ''?--

Original Signed :ptz hvt C e r a l e' W-rig
We certify that the starcinentsin this record are sorrect and ther the test welds were prepared =cided
and tested in accordaner with the requirements of Section IX of the ASstk. Code.

Original Spec. No. SP-4200-SS(N)-100.03
SgncJ FATATYTTr__ TMF-

Manufacturer)
R . Oa k(e s , J r .p.,, 6/21/76 Original Signed ny ,

W ^. L-v }
O 52/ "
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Rev. O
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\ ,' RECORO OF PROCEDURE AND PERFORMANCE

'
' QUALIF) CATION TESTS oste: 7/30/79

Description of Welding Process Weld' ig Specification No.

SP-4200-SS (N)C102A
GAS TUNGSTEN ARC PCRTION

JOINTS (OW-402) BASE METALS (CW403)

SA 213Material Spec.

TYPE 304Type or Grade

88 to p No.Paragraph 10.06 p no,

Thicknes .322
1

Diameter 8" Schedule 40

| Other Qualifies 1/16 to . 644"
| Groove Design Used
i

i

FILLER METALS (OW-404) POSITION (OW405)

Weld Metal Analysis A No. S Position of Groove 2G

Site of Electrode 3/32 Weld Progression
(Uphill, Downhill)

Fi!!tr Metal F. No 6
Other

SF A Specification 5.9
PREHE AT (OW406)

AWS Cientification EE 308 Preheet Temp. 50 F Min

Other I-sare re ''oc va. A Interpes: Temp. 350cy gax

Other

POSTWELD HEAT TREATMENT (OW407) GAS (OW408)

Temperature NA yyp, og c , o, g,,e Argen

Time Composition of Gas Misture 99.9%

Other Other

ELECTRICAL CHARACTERISTICS (OW409) TECHNIQUE (CW410)

Current Direct String or Weeve Bend Strine

Polarity Straight Osci!!stion

A m ps. 75-200 Volt 10-17 Multiness of Single Pes Multfrase

F*' d'
Travel Speed A"tw4-

Other Single or Multiple Electrodes Single
2

U 328 5-
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Res. 0 .*

- '., ./ RECORD OF PROCEDURE AND PERFORMANCE
' -

QUALIFICATION TESTS Dets: 7/30/79

Welding Spuifici'Jon No.SP-4200-SS (U)-102 A

TENSILE TEST (QW 150)
-

ULTIMATE ULTIMATE CHARACTER OF

SPECIMEN TOTAL LOAD UNIT ST RESS F AILURE &

NO. W10TH THICXNESS AREA L B. PSI L OC ATIO Ni

T-1 0.750 0.228 0.171 14,925 87,280 Weld

T-4 D.751 0.221 0.16t 13,650 82,230 Weld

GUIDED BEND TESTS (QW 160)

TYPE AND TYPE AND
FIGURE NO. RESULT FIGURE NO. RESULT

i
2 - Face No tears 3 - her 1nn - 1/AI."
5 - Face No tear- 6 - Root No Tears

i
TO UGHNESS TESTS (QW 170)

SPECIMEN NOTCH NOTCH TEST IMPACT L ATER AL EXP _pgP WElGH T.

NO. L OC ATION TYPE TEMP. VALUES Y.SHE AR | MILS BREAK NO BRE AK

Type of Test ASD! A 262-70 Practice E - Susceptibility to Intergranular Attack

Deposit Analysis

Other No Intergranular Attack Noted - Toledo Testing Labs #401178

FILLET WELD TEST (0W 180)

Resuir - Satisfactory Penetration inno Parent MetaJ
Yes. No ) es. No

Type and Character of Failure M a cro- M esult s

welder *c Name Philip Van Dyne dyg,300-28-6748,,p3 g,

W 160Tests conducted by t aledo Testine Lab. . IncLaboratory Test No.
Original Signed By:pm Gerald Herrie

we certify that the statemenes in this record are correct and that the test welds were prepared. welded
and tested m accordance with the requirernents of Section IX of the AS\tE Code.

ORIGINAL SPEC. NO. SP-4200-SS(N)-100.01
Signed C a * A f Y"'I C . INC.

(Manufacturer)
Date 6/21/76 Origi tel Sirned ay R. H. Oakes. 7r.

K C% , L
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. . . . --

-



?00RBR8NJ\L
;'

2s,...,...ie...
- .

5,s*'' CATALYTIC, INC Sheet 19 of 22
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'

Centre Square West,1500 Varket Street, Philadelphia, Pennsylvari * 19102
,

f it Rev. O
i. RECORD OF PROCEDURE AND PERFORMANCE

'
' QUALIFICATION TESTS Dete. 7/30/70

Description of Welding Proces: Welding Specification No.

SHI ELDEI) METAI. ARC PORTION SP-4200-ss (N)-102A

JOINTS (OW 402) BASE METALS (OW403)

SA 213Materist Spec. .,

Type or Grade Type 304

88 to p so.Paragraph 10.01 p No.

0.332"Thickness
i

I 8" D Schedule 40Diameter
I

I

| Other Qualifies 1/16" to .664
i Groove Design Used

I

FlLLER METALS (OW 404) POSITION (OV.405)

I Weld Metal Analysis A No. 8 Position of Groove 2G

Sire of Electrode 1/P" Die- Weld Progression

Filler Metal F. No 5
Other

SF A Specification 4.4*

PREHE AT (OW406)

AWS Classification E 308-16 0Prehest Temp 50 F Mir.

Other cinterpass Temp 350 p g3,

Other

POSTWELD HE AT TREATMENT (OW 407) GAS (OW408)

Te mperature NA Type of Ge or Genes NA

Time Composition of Gas Mixture

Other Other

ELECTRICAL CHAR ACTERISTICS (OW4091 TECHNIQUE (OW4101

Current Direct String or Weave Bead Strine

ReversePolarity Osciliation

Amos. 90-120 volt 20-24 Multipsis or Single Pan Multipass-

per sideTravel Speed /"N4-

Other Single or Multiple Electrodes e i., g l e
2

0 330 5
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CATALYTIC. INC. Sheet 20 of 22
***

,j.{ g Centre square W.st.1500 Markei street. Philadefphia. Pennsyaanie 19102
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. . RECORO OF PROCEDURE AND PERFORMANCE
'

,
-

QUALIFICATION TESTS Dete: 7/30/ 79
-

wtiding Specifiution No. SP-42.00-SS (N)-102 A

TENSILE TEST (QW 150)

ULTIM ATE ULTIM ATE CHAR SCTER OF
SPECIMEN TOTAL LOAD UNIT STRESS F AILURE &

NO. WIOTH THICXNESS AREA L 8. PSI L OC ATION

T-1 0.746 1 0.271 3.202 16.735 82.845 Base Metal
T-4 0.750 0.289 ).217 18.960 87.370 Base Merni

GUiOED BEND TESTS (OW 160)

I TYPE AND TYPE AND
! FIGURE NO. RESULT FIGURE NO. RESULT
I 2 Tace No Tears 3 Root No Tears

5 Face No Tears 6 Root No Tears

I

TOUGHNESS TESTS (QW 170)

SPECIMEN NOTCH NOTCH TEST IMPACT L ATER AL EXP DROP WEIGHT
NO. L OC ATION TYPE TEMP. VAL UES ' t'. SHE AR | MILS BRE AKlNO BRE AK,

l l i l I l

1 l
I

l
'

Type of Test ASTM A-262-70 Practice E Susceptibility to Intercranular Attack
Deposit A na'ysis

Other No Intercranular Attack Noted - Toledo Testint Lab 71401175

FILLET WELO TEST (QW 180)
^

] }}}
Result - Satisfactory Penetration into Parent Metal

Yes. No Yes. No
Type and Characte"r of F ailurr M a cro- H esulis
Welder's Name Phillip Van Dyne JS+,QQO-28-6748 3, ,,n p y, St c
Tests conducacJ by J.g.lg.:lo Tesriac Lab. . Int Laboratory Test No '0101'

Original Signed Sy :ecc Cer*1d pa-rfg *

We scrtify that the statcinents in this record are correct and that the test welds were prepared. =cided
and tested in accordmee with the reyiserements of Section IX uf the AMit. Code.

Original Spec. No. SP-4200-SS(N)-100.05

SigncJ CATAI.YTIC . INC.
(Manufacturer) ',

Date 6/21/76 Original Signed By R. H. Oakes, Jr. -

fcG... . j
,
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*

Centre Square West 1500 Market Street. Philadelphie, Pennsyteenia 19102
-

.
'

Rev. gi
. - .' RECORD OF PROCEDURE AND PERFORMANCE

'

', ' "' '

QUALIFICATION TESTS Dete. 7/30/79

Welding Specification No.SP-4 200-S5 (N)-1 ]2 A
Description of Welding Process
Manual Gas Tungsten ~ Arc and
Shielded Metal Arc

8ASE METALS (OW403)JOINTS (OW402)

SA 240Material Spec.

T m 304Type or Grade

P No. 8 to P No. 8

Thicknes: 1"

Diarns tar Plate
Paragraph 10.02

|
Other Qualifies 3/16" to 2" range

| Groove Design Used

i

FILLER METALS (OW404) POSITION (CW405)

3C8 Position of GrooveWald Metal Analysis A No.

S.re of Electrode GTAW 3/32" MW 5 / ' 2" Wold Progression U 9111
(Uphill, Downhill)

6 and 5Filler Metal F. No Other

SFA5.9 & SFA5.4tFA Specificat#on
PREHEAT (OW406),

AWS Classification ER 308 & E 308-16

Interpass Temp. 350*F Max.

Other

POSTWELD HEAT TREATMENT (OW407) GAS (OW4D?l

Temperature N/A Type of Get or Gesis Argon

99.995:
Time Composition of Gas Mixture

Other Other b -le d e g - A r g ee QQ _009*

ELECTRICAL CHARACTERISTICS (OW409) TECHNIQUE (OW410)
String

Current Direct String or Weeve Bead

PolwityGTAV Straight S warReveese 0,cifistion NA
_

SMAW '90-lE0 SMAG-20- 26
Amps. GTAV-7 3-130/olts GTAW-l%16 Multipass or SinWo Paes Multipass

GTAW-4"/ Min..SMAW-6-12"/ Min per side
Trevel speed

Sinpe or Multiple Electrodes _ SingleOther

2

0 332 5
_ .. .
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pai.. CATALYTIC, INC. Sheet 2 2 e4 22 ?Z . Centre $qu.are West,1500 Market Street, Phiredelphia, Pennsylvania 19102 *

i[h~ . - R e v. 0'*

f '' - RECORD OF PROCEDURE AND PERFORMANCE, '.

QUALIFICATION TESTS Date: 7/30/79

Welding Specification No. SP-4200-SS(N)-102 A

TENSILE TEST (0W.150)

ULTIMATE ULTIMATE CHARACTER OF
SPECIMEN TOTAL LOA 0 UNIT STRESS FAILURE &

N O. W10TH THICXNESS r.RE A L B. rSI L OC ATIO N

1 .496 .257 0.13 11.850 91.150 Du e t il e-RAZ
2 .498 .?47 0.12 12.000 100.000 Ductile-Base Me tal

.

Cul0E0 8END TESTS (OW 160)

TYPE AND TYPE AND
FIGURE NO. RESULT FIGURE NO. RESULT

i
Side 0W46 2. 2 (a ) Satisfactorv S id e-QW46 2 2 (a) Satisfactorv

o ggf e. ? . ? r,) Satisfactory

11W!.6 2. 2 (a ) Satis'actory"

t
TOUGHNESS TESTS (0W 170)

SPECIMEN NOTCH NOTCH TEST IMPACT LATERAL EXP _D R 0P WElG HT
N C. L OC ATION TYPE TE MP. VALUES '4 SHE AR | MILS BRE AK NO BRE AK

I

|
~

r

Type of Test ASIM A-262-70 Practice E, Susceptibility to Intergranular Attack.

04scr A nalyeis Satisf actorv usinn microexanination
Other

FILLET WELO TEST (0W.180)

Result - Satisfsetory N/A Penetration into Parent Merd N/A
Yes, No Yes. No~

Type and Charseter of F silure N/A Macro- Resuta N/A
welder s Name Ralph Tav=an clock No_ 67006 67006.Mam No

Tests conduencJ by Value Engineering Lab. Laboratory Test No. VEL-296-77
Orig. signed per. J. S. Hubacher

We certify that the stadfnektaiNftIIIJFar$*cb/rfet ,gg[3 ty ,Mgtf,y,v p,j{,eg,t$flJedA a
p

and tested in accordance with the requirements of Section IX of the ASME Code.,

,

;

Sq:ncJ Catalytic, Inc.

#anufacturer)
Dare 2 E Januarv 1977 ny /[C7d -

,

0. < . .- -~. .. .. . . . . - - - - .- - -- .. . - - . - - -
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Inter-Office Memorandum :
'

.

Date. Sep tember 27, 1979 y
.

7 u Service
Subject. Evaluation of I.D. Buttering Technique

to Minimize Weld HAZ Cracking, Lab No. 56052 (REVISION #1)

To N. C. KAZANAS Location- Reading

In order to qualify a field welding procedure for joining 304L SS to
30** SS which would minimize the potential for intergranular stress corrosion
cracking (IGSCC) in the 304 SS weld heat-affected-zone (HaZ), a sample was

.

prepared for evaluation utilizing a proposed I.D. buttering technique. This
sample consisted of two sections of 8" schedule 40 piping; one section 304 SS
(HT.334165), the other section 304L SS (HT.83602000).

To one-half of the I.D. circumference of the 304 SS pipe a layer of
ER308L SS (HT.760133) approximately 1/8" thick was deposited by the GTAW
process to a width of approximately 1/2" (Figures 1 & 21 This deposit was
applied at 8-10 volts, 80-95 amps. Af ter this weld deposit had been applied,
the joint geometry was then machined at this clad end. This section of pipe
was then butt welded to the 304L SS pipe. The root pass was made by the
GTAW process at 90 amps with argon gas backing. This pass was allowed to cool
to ambient temperature at which time a second pass was made at 95 amps. When
the interpass cemperature had reached 120*F (this was the actual reading --
the spec required 300*F max. interpass temp.) a final cover pass was made by
the SMAW process at 85-90 amps. Half this circumferential weld deposit was
made with a weave bead and half with stringer beads (see sketch). This was
done to assess the cover pass weld technique's effect on sensitization.

Metallurgical Evaluation

To evaluate the suitability of this welding procedure to minimize the *

propensity for ICSCC it was decided that the HAZ structures would be evaluated
by the oxalic acid etch test (A262 prac. A) for the degree of sensitization.
Metallographic specimens were prepared transverse to the butt veld from the
four quadrants of the pipe. These specimens included the weld and both RAZ's.
After the specimens were etched, the RAZ areas showing the highest degree of
sensitization on the I.D. were photocicrographed.

Conclusion
-

The degree of sensitization in the RAZ adjacent to the I.D. weld clad
is significantly less than that which has been observed to be associated with
the current pipe cracking. Based on tnis observation, it appears that I.D.
weld clad, deposited with good control on heat input, will be beneficial in
, minimizing the potential for IGSCC and therefore should be utilized when
joining new spools of 304L SS to existing 304 SS pipe ends.

No difference in degree of sensitization at the I.D. was observed between
the weave or stringer bead cover pass.

~~0 334
:

3
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N. C. KAZANAS -2- Se p tember 27, 1979

As would be expected, the 304L SS (.016% C) heat-af fected-zones showed
no evidence of sensitization, further supporting this material's use in
the borated water environment.

/

W, ' / }
_

'
, , -

N SCOTT G BBE
FSG:brk

cc: T. Corrie
R. D. Hopkins
S. Levin
T. Mackey
J. Pearce
D. M. Smith

, ,-

R. L. Wayne 0 333
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CHDiISTRY

_

HT. No. 334165 HT. No. 83602000

C .080 .016

Mn 1.72 1.87

P .028 .025

S .014 .005

Si .52 .45

Cr 18.46 18.45 -

Ni 8.60 10.10

^~0 337
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