Metropolitan Edison Company
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 (iMI-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. w\
<
\\

Enclosed for your review and approval are the following attachments:
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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) 10zA

Attachment 5 - Evaluation of I.D. Buttering Techniqueto Minimize
Weld HAZ 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
moniter_ag IGSCC in the future.

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

Very truly yours,

P
! A

r“ ./“’,_/_/',«

.  ‘w» i i T '\‘
J. G. Herbein

Vice President

Nuclear-Operations

JGH:NCK:ks
Attachments
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System

Spent Fuel
Decay Heat
Building Spray
Make-Un

Core Flood

Reactor Coolant
Surge

Reactor Coolant
Spray

ATTACHMENT #1

RESULTS OF UT INSPECTION

Welds uT Screened % Screened
Total Welds Inspected Indications Indications/Leaks Indications
566 566 149 22 .
408 408 104 11 -
24). 241 64 8 3.3
1051 ov7 96 1 .14
31 31 0 0 0
11 11 0 0 0
28 28 1 0 0

U 300



ATTACHMENT #2
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1.

ATTACHMENT #3
GAS TUNGSTEN ARC - SHIELDED e

METAL ARC VELDING OF STAINLESS STEEL

IN BORATED WVATER PIPING SYSTEMS

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 produciag a corrosion resistant I.D. weld overlay (I.D. Buttering)
on the ends of existing 304 SS pipes as recommended in NUREG-0313. Also,
as reccmmended in this document, wherever possible, replacement stainless
steel piping material will contain .035% Carbon max.

Welding Procedure Specification (WPS)

The basic WPS defining the essential variables to be utilized for
this rerair 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.

I1.D. Weld Clad (Buttering)

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: gl O '{05



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 oreration.

B. Clean the pipe end per WPS 4200-SS(N)-10zaA.

C. Weld clad the I.D. surface of the pi; 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 back#«1/8" to assure the weld clad becomes integral with the weld
root. The but. weld joint geometry shall then be prepared by maching or
grinding. Joint geometry shall be a 37-1/2° + 2-1/1° 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 join: fit up and then only
light grinding is permittad to remove high spots.
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 QZOO-SS(N)-

70 306

102A.



4.

S.

Butt Weld Procedure (Continued)

B. The root and first pass shall be deposited by the GTAW process
utilizing SFA-5.7 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 Le 35,000 joules/in.
with a 300°F max. interpass temperature,

E. Electrical characteristics shall be as i1ollows:

GTAW SMAW
Voitage 10 - 12 volts 20 - 23 volts
Current 75 = 95 amps 80 - 100 amps
Travel Speed 2 - 4 in./min. 4 = 6 in,/min,

Quality Control

A. The quali:y 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) . oint 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 Contrcl shall perform final visual inspection per the

applicable quality conctrol procedures.

g 307
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ATTACHMENT #4

CATALYTIC, ieC.

ENGINEERING DEPARTMEWT

v

PLANT THREE MILE ISLAND

CATALYTIC CONTRACT MO, 26220

CLIENT _GPU/METROPOLITAN EDISON

SPECIFICATION N0 SB-4200-SS(N)-102A

LOCATION _MIDDLETOWN, PA.

SPECIFICATION

for

GAS TUNGSTEN ARC - SHIELDED METAL ARC WELDING OF STAINLESS STEEL

| Reference Attacnmants:

SP-4200-SS(N)~102A

CONSISTING OF

Iterm Number Description
i
|
i
|
Approved Dare
Approved Date
CLIENT
Approved Date
e CATALYTIC /4
AL NG
) 309
/
a KT T G% Al
Approved Dew Approved [+ A pp<rved “m l Approved Approved Dare
Amendment
CLIENT CATALYTIC, INC




* 10082 1076»

CATALYTIC, INC. Sheet ¢ of 44

Centre Square West, 1500 Market Street, Philadeiphia, Pannsylvania 19102
1CAS TUNGSTEN ARC-SHIELDED SPEC.NO. SP-4200-SS(N)-102A Rev 00

METAL ARC WELDING OF
TAINIESS STEEL Date.  7/30/79

EFFECTIVE PAGE LIST

PAGE NO. AMENDMENT NO. EFFECTIVE DATE
1 0 7/30/79
2 0 7/30/79
3 0 7/30/79
4 0 7/30/79
5 0 7/30/79
6 0 7/30/79
7 0 7/30/79
8 0 7/30/79
9 0 7/30/79

10 0 7/30/79
11 0 7/30/79
12 0 7/30/79
13 0 7/30/79
14 0 7/30/79
15 0 7/30/79
16 0 7/30/79
17 0 7/30/79
18 0 7/30/79
1 0 7/30/79
20 0 7/30/79
21 0 7/30/79
22 0 7/30/79




28082 ‘076

i CATALYTIC, INC. Sheet i1 of ii
) \ Centre Sauare West, 1500 Market Street, Philadeiphia, Pennsylvan’s 19102
g GAS TUNGSTEN ARC-SHIEL S —3P-4J00-55(N)-102A | e ©
s METAL ARC WELDING OF o
STAINLESS STEEL, e /307179
BECORD OR REVISIONS
& New issue. Amended SP-4200-SS(N)-102, Rev. 7, to meet Three Mi’ “sland

job specification.

.7
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CATALYTIC, INC. Sheet

1 of 22

Centre Square West, 1500 Market Street, Philadeiphia, Pannsylvania 19102
CAS TUNGSTEN ARC-SHIELDED  SPEC.NO. SP-4200-5S5(N)-102A Rov

0

METAL ARC WELDING OF $
STAINLESS STIEEL. ate

2/30/79

4.02

6.03

4.04

SCOPE

This specification is suitable for welding in accordance with the

requirements of the *SME Code Section 11i. This specificatioun is also
suitable for welding to ANSI B 31.1, B 31.3 and B 31.7, current edition

of all Codes, as of amendment date shown on cover page.

wWelding shall be performed in accordance with the requiresents of this
specification. Any deviations fren this specification shall be docu-
mented and aporoved with an Engineering Design Change Notice authorizing

the change.
This specification shall be used by Catalytic personnel only.

PROCEDURE QUALIFICATION

This specificazion has been qualified in accordance with the requirements

of ASMEZ Code Sections III and IX. The qualification tesre havg

also included passing an intergranual corrosion susceptibility test

in accordance with AST™ A-262-70 Practice E.

WELDER QUALIFICATION

welders shall be gualified in the positicns required for productior welds

in accordance with the requirements of ASME Code Sections III and

IX.

Radiographic inspection may be substituted for the guided bend tests
at the option of the Catalytic Field Superintendent. When radiographic
inspection will be used on production welds, qualification of welders

bv radiograrhic inspection should be considered. In the event the

we lder

is qualifiec by benc tests, the first production weld made shall be

inspected.

e POOR ORIGINAL

All joints shall be assexzbled in sccordance with the drawipgs. Jigs,
positioners, fixtures and dazs shall be exployed to the maxizuz extent
practicable to establish and maintain alignment and joint dizensicus
of the parts. The {pstallatior of temporary attachzents must be in

accordance with applicable Code rules.

Tack welds shall be made by qualified welders in accordance vith this

specification. Tack welds to be incerporated into the weld shall

bave

their starting and stopping ends taper ground or simdilarly preparec.

Weld bead deposition sequence shown in the procedure specifications
shall Se followed iz the order and location of beed placezment. Howvever,

there wre circumstances where the exact oumber of beads or layers

shown

in the procedure specification rannot be mairtained. Ip such circum-

stances, the number of beads may be varied from that shown.

Finished butt welds shall pot have undercutting greater than 1/32" deep.
The heigh* f reinforcement on each face of the weld shall not exceed the
following thickness tabulationm, considering the thickness of the thianer

component being joined and measured from the higher of the two
abutting sur-aces.

N 312
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CATALYTIC, INC. Sheet 2 of 22
Centre Square West, 1500 Market Street, Philadeiphia, Pennsyivamia 13102
[GAS TUNGSTEN ARC-SHIELDED  SPEC.NO. SP-4200-SS(N)-102A Rev.
METAL ARC WELDING OF
STAINLESS STEEL. Date: ,,40/79
[ 331.7 and 331.1 $3).1 B3l.1 [ B31.3
Sec. 111-Piping " 350 g to "
Face (a) Root | € 350°F 750°F »750°F
Up to 1/8" inci. 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"
»3/16 to 1/4" incl. | $/32" 1/8" 3/16" 5/32" 1/716" | 1/16"
»1/4 to 1/2" incl. 5/32" 1/8" 3/18" /32" 1/16" | 1/8"
»1/2 to 1" 1pcl. 3/16" 5/32" 3/16" 3/16" 3/32" | s/32"
»]1 to 2" incl. 1/4" $/32" 1/4" 1/4" 1/8" 3/16"
»2" 1/4" * s/32" 1/4" = 1/4" & |5/32" 3/16" i

(a) Root of single welded lointe only.
velded joints.

# Or 1/8 x the width of the weld in incles.

Notes: 1.

allowvable reinforcement.

POOR ORIGINAL

k—../
N

Use face dizension for double

For Section III vessels, puzmps, and valves, refer to Code for




20082 10780

QL CATALYTIC, INC. Sheet 3 of 22
B \ Centre Square West, 1500 Market Street, Philadelphia, Pennsyivania 19102
3 GAS TUNGSTEN ARC~-SHIELDED SPEC.NO. SP-4200-SS(N)~-102A Rev. 0
N METAL ARC WELDING OF Dot
JTAINKESS STEEL. st 7730779

4.06

4.07

4.08

4.09

4.10

Concavity on the root side of a single welded circumferential butt weld

{s permitted when the resulting thickness of the weld is at least equal

to the thickness of the thinner of the two members being joined, except
that when applied to B3l.7, a maximum of 1/32" weld reinforcezent may be
considered toward the thickness requirements. The contour of the concavity
shall be smooth without sharp edges.

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

Wwhen inadvertent arc-strikes are made on the base metal surface outside

the weld groove or area, the arc-strikes shall be removed by grinding
or filing and the area shall be examined by the liquid penetrant method.

1f the weld surface requires grinding to meet the required surface con-
dition, care shall be taken to avoid raducing the weld or base material
below the required thickness.

Welding materials for performance qualification testing do not require
Certification of Compliance.

Peening shall not be allowed.

J 54

-



10082 076r

£.0C

s.ol

5.02

5.03

5.02

CLEANING AXD JOINT PREPARATICON s

Prior to welding, all consumable imserts, pipe ends, weld grocves or
surfaces to be wel!ied shall be cleaned of all oil, grease, scale anc

foreign materials.

Welding surfaces shall be swabbed with a clean cloth scaked in a suitable
solvent such as Acetone >r Solvesso Xylol or an approved equal for at least
2 inches back from the weld area on both the inside and outside of the

material being joined.

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

When metal powder cutting or plasma cutting is used, a 350 F maximuz
{interpass temperature shall be maintained; all recmaining 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.

CATALYTIC, INC, Sheet 4 of 22
Centre Square West, 1500 Market Street, Philadeiphia, Pennsyivania 19102 - _—
XS TUNGSTERN ARC-SHIELDED  SPEC.NU. SP-&<00-55(N)=1iUZA Rev. 0
METAL ARC WELDING OF i
STAINLESS STEEL. Date: 7/30/79
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CATALYTIC, INC. Sheet S5 of 22

Centre Squars West, 1500 Market Street, Philade!ohia, Pennsylvania 19102
GCAS TUNGSTEN ARL-SHIELDED SPEC.NO. SP-4200-SS(N)-102A Rev J

METAL ARC WELDING OF .
STAINLESS STEEL -

5.05

6.00

6.01

7.00

7.01.1

7.01.2

7.01.3

7.91.4

For cleaning or backg 3ing, the grinding wheels shall be rubber or
resin bonded, aluminum oxide or silicon carbide. Brushing shall be
vith a stainless steel brush which has not been previously used on
carbon steel. Contamination with chlorides, other halides and carbon

shall be avoided.

FIT-UP

lignment of inside surfaces of pipe and components shall be in accordance
with the Code. Should component tolerances such as diameter, wall thick-
ness, or out-of-roundness, result in inside diameter variations which do
not meet these requirements, the inside diameter shall be counterbored,
sized, or ground within lix.cts of the Code to produce an acceptable bore.

Butt, socket and fillet joint supports may be friction type clazps or
velded type.

Welded support clamps shall be removed by grinding only. The base metal
shall be inspected by "iquid penetrant test methods after removal of the
temporary attachment.

Consumable inserts shall Le used only when specified on the drawings.

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

WELD ING

Welding by the Gas Tungsten Arc process shall be started wvith high fre-
quency starting devices whenever possible.

Welding grade Argon Gas of a minimum of 99.9395 percent purity (Migus 60°F
Dew Point or better) shall be used for backing and as san ipert cover gas.

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

The backing gas procedure shall cunsist of sufficient gas €low rate and
vaiting time to reduce the oxygen ccotent to a maximu. £ one percent ag
mersured by au oxygen analyzer or by the following table:

Pipe Size Gas Flow Rate Waiting Time Per Ft. of
_4n Inoches Cu. Pt. Per EHr. Pipe lLength Between Dacs
1 10 5 Sec.
2 10 R Min.
3 10 2 Misn.
“ 30 1 Mino.
5 30 2 Min.
{Continued)

- POOR ORI T 0 e
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Sheet

/\ CATALYTIC, INC.
@ Centre Square West, 1500 Market Sireet, Philadeiphia, Pennsylvania 19102

) AT TONGSTEN ARC-SHIELDED  SPEC.NO. SP-4200-55(N)-102A

i St 9 METAL ARC WELDING OF

STAINLESS STEEL._

Date

1/30/29

-

7.01.4

7.01.5

7.01.6

7.02

7.02.1

7.02.4

(Continued)

Pipe Size Cas Flowv Rate Waiting Time Per Ft. of
in Inches Cu. Pt. Per Hr. Pipe Length Betweec Dacs

6 30 2-1/2 Min.
= 30 4-1/2 Min.
10 30 6-1/2 Min.
12 30 10 Min.

Dazs shall be used to restrict the purged volume to the {rmediate weld

ares. The dams may consist of existing valves or temporary dams made from
wvood, metal, plastic, cardboard or paper and sealed with pressure sensitive
tape. No combustible dams shall be placed wit*‘a 6 {nches of a weld. Dams
shall pe accessible for complete removal after welding, including the resi-
due from the sealing tape. Werer soluble paper da=ms and paste may

be used.

Whenever welding is stopped duriag the Gas Tungsten Arc proces<. the cover
gas shall De directed or the weld after arc extinction until the pormal

color of ths: metal is observed.

Shielded Metal Arc Welding

All slag, flux or surface porosity shall be removed from any wveld and
there shall be no f.reign material present whea the next bead of wveld

metal is deposited.

For vertical (5C) welding with p! e 1o the horizoctal fixed position,

we ding shall be started at or near the bottom of the joint and proceed
upward. Care should be taken to stagger the starts and stcps of succes-
sive weld passes so that mo two adjacent weld beuds, either in the same

laver or the next layer, start br end in the same locatiom.

For horizontal weldipg (2G), or vith pipe running vertically, weld shall
be deposited in succeeding stringer beads, starting at the bottom of the
groove and proceeding evenly on both sides toward the top, using stag-
gered starts and stcps to prevent weld beads that begin or end in the

sacze location.

Retainers shall not be used.

POCR oRIcINAL

Vv
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CATALYTIC, INC. | Sheet 7 of 22
Centre Square West, 1500 Market Street, Philadeiphia, Pennsylvania 19102
h . - 4 y . . . - - o ‘IGZA ‘ R." 0
METAL ARC WELDING OF 2l
STAINLESS STEEL. e 2/30/29

8.01

9.00

9.01

9.02

10.00
10.01

10.02

10.03

PREHEAT CHECK

The preheat temperature shall be checked by use of temperature
indicating crayons, thermocouple pyrometers, or other suitable
methods to assure that the required preheat temperature is obtained
prior to and uniformly maintained during the weldinog operatiom.

REPAIR WELDING

Welds and adjacent base metal having defects that are in excess of those
permitted by applicable acceptance standards shall be repaired employing
the techniques of Sectiom 14.0n., When applicable, conformance to the
Code restrictions for repair welding shall be complied with.

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

POOR ORIEINAL

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

NON-DESTRUCTIVE EXAMINATION

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

The surface condition of the finished welds shall be suitable for
the proper interpretation of the required non-destructive examination.

LB R
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"CAS TUNGSTEN ARC-SHIELDED SPEC.NO. SP-4200-SS(N)-102A
METAL ARC WELDING OF -
STAINLESS STEEL. l " 2/30/29

POOR ORIGINAL

11.01 Butt Weld Joint
1 ' c
P 04 ﬂ/f -— ‘
.. - it
37 4 [ 4 2. V/\ .
L AR R, '
— — oy — l -’_- P————— W (e
el Wl S g 0
.- -\\l 7 t .}‘ p c E
\ 'i\\ J ' - . e O;.\ LE;-:
'>'.“‘I\--‘.-.L . J
T o T
ll [ ‘ /22 MAXIMUM
srsee WM o R N L — a2t mrereness)
-1/32" ' LGP
2 A FIET AYPICAL
FOR ALL CASES
11.02 Butt Weld Joint

. +1/16"
3/32" _y 3

11.03 Butt Weld Joint (Alternate)
Use Only Where Shown on Drawings
At At __
& .

e o
1 . j
] R~ ::._______L_
o | t S MR MUM
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CATALYTIC, INC. Sheet 9 of 22

Cantre Squm West, 1500 Market Street, Philadeiphia, Pennsylvania 19102

CAS TUNSTEN ARC-SRTELDED — SPEC.NO. SP=3200 'Sm Rev 0

METAL ARC WELDING OF
STAINLESS STEEL Dete. 7/30/79

11,04 Branch Conmection Joint

p A I / : /':’/,"’ I, :
o ) SERRNE O | o Ml
| 'l .\\’
CHEREIEE Y, l ' | g
! Ny | o i '
< \‘:: i "a’ ) :
r——...—--...--._._'._..-d ' L—.—.: G- .-] P —
‘ L bk
, M3z WM L fL. e
i -1/32” 1
P . e s g, % g S St it _1-
b Y t
; R I
11.05 Weldclet Joint
\— N . U

ol

U7 |
.3 ik oeed
-

\
s
.‘ ’

A

l |
L 3/32% *1/64" '

- ‘ —y
| f
' '
| i
| -1/32"
' A :
| i
] g
' |
L |
}, . .
I
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CATALYTIC, INC. Sheet 10 of 22
Centre Square West, 1500 Market Street, Philadelphia, Pennsylvanis 13102

BN E Lk

METAL ARC WELDING
STAINLESS SIEEL

GAS TUNGSTEN ARC-SHIELDZD

OF

SPEC.NO. SP-4200-SS(N)-102A | R 0
Date. 7/30/79

11,06 Butt Joint with Consumable Insert
'
Use only vhere shown on w. .« ings PUUR UR'E!: Ag.

—-\
—.0.— -
-

4
B g SR il s --L'*ff;_:.:'_'.._._._-.___.]__ f oL
e . ]
I ' .4 ”
MAXIVUM GAP HOT To- L Rth,
EXCEED .020° MAY EE ON

EITHER SIBE CF THE INSIET
11.07 Butt Joint with Consumable Irsert

ESAD SELGENCE SAVE

/ AS JFEN BUT.
|

,‘—..---.-'.-..-—.—‘ - ---[---_-_

.

7, e
1% (h 1LFCT

Use only where shown on drawings BILN §

~(Alternate)

11.08  Butt Joimt with Consumable Imsert -C. THE

l!\'S:.P\T.

12¢ 1 2‘-___

Use only where shown on drawings.

'-E.tf-D CEQUINCE SEME AS (-Zt! BUTT.
LA MUM 5AP <7 TO EXCEES 030"
[-wv £ ON EITHER SIDE OF THE
INERT.
r
| |

’
-~
I
|
|




CATALYTIC, INC Beet 11 o 20

Contre Square Wort, 150C Market Strset, Philadeiphia, Pannry'ranis 19102
=%200-55(N)-102A (R 4

AS ICNGOIE C=oniLld
ETAL ARC WELDINC OF Dote
JSTAINLESS STEEL. ~2130/79
11.0¢9 BEVEL JOINT

= POOR ORIGINAL

R e
P
§ L_ 1/16" . ‘éz..

18 +1/16

ﬁv

11 .10 FILLET WELD JOINT

AR
| L

SOCKET WELD JOINT (For other than socket weld "fitting"){i.c. flangcs,

31113
"C" min. = 1%" ¢t - B 31.1, B 31.3. sec Ccdc.
"C" min. = 1,09 t - All other codes.
~ a \’ / J
L SOCKET FITTING 1" 19732 J JLC

SCRIBE MARK r ﬁ—cﬁ —

e ST

\ 3 = f
Pipe Bottoming Engagement
Size Clearance "A" Distance "B"
mﬂm
1/8"to k" 3/32" wmin. 1/4" min.
B/4"to 1k" 3/32" min. 3/8" min.
to 2" 3/32" win. 1/2" min.

Insert pipe to bottom of fitting, scribe 1/2" from fitting, withdraw 3/32".

K 5 O

- ————

S O T
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METAL ARC WELDING OF
STAINLESS STEEL

CATALYTIC, INC
Centre Square West 1500 Market Street, Phiiadelphia, Pennsylvanis 19102

sl & Bl

0

Date

7/30/79

12.00 WELDING DETAILS

LASL MATERIAL: Stainless Steel
Veldded to: Stainless Steel
ASL Section IX: P 8 to P 8
Procedure Qualified for Weld

Thickness of Vig" Fin to 2.00" Max.
WLIDING PFOCESS: GTAW & SMAW
Weld Position All

Veld Progression Up

Shieclding Cas: Welding Gr. Argom (99.99

Bicking Cas: Welding Gr. Argon (99.995%
FPELDING HATERIAL: ASME SFA 5.9 & 5.4

ASNE Section IX: F 64 5 As

WLClD JOINT:
Butt Para. 11,01-11 .03
-Fillet 11.10 =
Socket i1.13
Branch 11.04
Weldolet 11.05
Bevel ‘ "11.09

*May use esither process for entire

weld.

ferrite Number

EEE X o

Iype: ER-XXX & E-XXX = 15/16 with 5-15 fer .
iSee Schedule Base Mater-ia. Weld Material
' 304 308
304l 308L
BEAT TREATIILNT: ¢ 316 316
Preheat Texp. SGSF Min 316L 316L
Interpass Temp. 350°F Max 321 321 Wire
Foztveld Holding Tenp: NA 347 Electrode
Postweld llclding Tine: NA 347 347
Maintcnance of Precheat after Welding:
(X1 May be Dropped
(Z Drop after Holding, hours -
ADDITIONAL REQUIREMENTS:  3/16" max{mum thickness per laver,
WELDIXG PrOCiSS: GTAW SMAW SMaY SMAL
PORT105 OF JOLNT: Root F{1) () F411 1) E131 (3
Pass Nucber 162 3 to complete | to comnlete |3 to complete
Currert (aops) 75 - 150 60 - 90 90 -« 120 120 - 160
Current Typce/ Polarity (5) DCSP DCRP DCRP DCR?
Torch Gas (C.F.N.) 14 =20 NA K2 NA
Lac)ing CGas (C.F.E.).D -6 NA NA NA
Cup Size (1.D.-in.) (6) 1/4-1/2 NA NA NA
Bare Vire Diazeter (in) [|1/16 - 1/8 NA NA NA
Electrode Dizoeter (in) 1/16-1/8 (&) |3/32 1/8 §/32
Tungsten Clee. Ext. (in) 3/8 max. NA NA NA
Voltage (Volts) 10 - 14 20 - 25 20 - 23 21 - 26
Travel Speed (in/mip.) Approx. & 6 - 12 6r 12 6 - 12
Welding Technique st DIPTSR String & Weave f2) — — —
Interpass Clcaning 'dir.e - e cea — [Grin: and wire prushing — -
Reckpouginp - = = =g = = = - - rinding and Wike P®rusiing —

NOTES: (1) GCas back for first 3/16 inch of weld thicknes:z.

(2) Weave of up to 2% times nominal core were diameter is allowed.

(3) Fill pass may use either column singly or in combination.

(4) 3/32 preferred. (5) No pulse. (6) No trailer.
APPLICATION: P_OUR nR,G,NAL 0 3 23
* Essential Variables Reocuirine Reoualificarion.

..:(. "



CATALYTIC, INC.
Centre Square West, 1500 Market Street, Philadeiphia, Pennsylvania 19102

Sheet 13 of 22

T YUNGSTEN ARC-SHIELDED

TAL ARC WELDING OF
STAINLESS STEEL

SPEC.NO. SP-4200-55(N)-102A Rev. o

Dete 7/30/79

13.0C WELDING DETAILS (EB DESIGN)

pASL MATERIAL:  Stainless Steel
Weided tO! Stainless Steel
ASiL Section IX: P 8 to P 8
Proccdure Qualified for Weld
Thickness of 1/16"

VCIDING PFOCESS: GTAW & SMAW
Weld Position All
Weld Progression Up
Shiclding
Backing Cas: Welding Gr.

YELDINS HATCRIAL: ASML SFA 5.9 & 5.4
ASME Section IX: F 665 AB
Iype:

Consuzable Inmsert: E._.

BEAT TREATTILNT:

¥in to 0.644" Hax.

XXX & E-XXX-15/16 with 5-15 Fe
to SFA 5.9 ER-IXX - See Schedule

WCLD JOINT:

Butt - Paragraph 11.06-11.08.

Cas: Welding Gr. Argon (99.99)%) » :
Argon (99.995% .

rite Number - See échedule

Base Material weld Material

POOR 0

{4
1

F!’
Udiiih
* Essen..al variables Requiring Requa: cation.

™~
¢ -

Prelheat Texp. SQOF Min. 306 308
Interpass Temp. 350°F Max 304L . 308L
Postuveld Moldirg Temp: NA 316 316
Postveld lclding Time: NA 316L 3£6L
Maintcnance of Preheat after Velding: 321 321 Wire
(R !ay be Dropped '3‘7 . ;2: Electrode
( Prop after Holding, |hour ik :
ADDITIONAL REQUIREMENTS: 3/16" maximum thickness per layer.
MFLDING PROCTSS: GTAW CTAR _SMAR i SMAR
;ORTigi_gY JO11T: Root lst laver 411 (3) F111 () F411 (3)
C:::cn;h.(::.?s) 75 -1150 75 -2150 20t3 ;8"-?1 i ;th ig:?l- i"ft"o-c?:éle:‘
Current Type/ Polarity(5)DCSP DCSP DCRP DCRP DE;P
fTorch Cas (C.F.H.) i4 =20 14 =20 NA NA NA
Lacling Gas (C.F.E.) (1) } 3~-6 3-6 NA NA NA
Cup Size (1.D.-in.)(6) 1/4-1/2 1/4-1/2 NA NA NA
Bare Vire Diazeter (in) NA 1/16-1/8 |NA NA NA
Elcetrode Dizpeter (inm) 1/16-1/8(4) 1/16-1/8 (4)|3/32 1/8 5/32
Tungsten Elec. Ext. (in) 3/8 Max  |1/4 Max NA NA YA
Voltage (Volts) 10 - 14 (10 - 14 20-25 20 - 25 21 - 26
Travel Specd (in/min.) Approx 4 pprox & 6-12 6 - 12 6 - 12
Velding Technique String tring String and deave (2) — -|- — =
Interpass Cleaning Wire Brush Grind and Wire Brush — =4 ——~
Beckpour ing - w w oletrh sof Wre ugh = = = & & « =« b e s
NOTES: (1) For first 3/16 inch of weld thickness.
(2) weave of 2-1/2 times diameter of core wire allowed.
(3) Fill pass may use either column singly or in combipation.
(4) 3/32 preferred. (5) No pulse. (6) No trailer.
APPLICATION:

iy ¥

R E £ 2 3
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CATALYTIC, INC.
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METAL ARC WELDING OF
STAINLESS STEEL

Sheet 1, of 22
Conm!nmﬂm 1500 Market Street, Philadelphia, Pennsylvania 19102
[GAS TUNGSTEN ARC-SHIELDED  SPEC.NO. SP-4200-5S(N)-102A | °* 0

Dete: 7/30/79

14,00  REPAIR DETAILS : -

BLEL MIATLIALY Stainless Steel ” ol ’
Unided to: BT WLLD JOINT: ..

- ey . . ‘R H (’ R - Y.
ASAL Scetion IN: P B /-‘ Remove Dere
Procedore Qualiried for Weld T ?

Thizlness of Fin to Max

b

EOIDYLS FLolLls:  GIAW - SMAW
Veld Position All
!}- Yrogression 4 X.D:prw AS Rrquiaen TO
Sad2iding Cuc: Welding Grade Argonm (99.995%) Rimove Dyrl -
TR ivp Crn: -  ACTw T
ELIDLES JLATERIAL:  ASME SFA 5.9 & S.4 "\r %R M
ASF Section IX: F6& &  AfS ‘/‘
Type: ER-XXX & E-XXE- 15, . with 5-15 Pdrrice ol
Number. See Schedyle -~ b YA
Para. 11.00, 12.00.
EEAT TRELTLHILIT:
Prehear Texp. S0°F Min
Tuterpaus Tenp. 350°F Max
Fortuwal? Noldirg Tenp: None
Foctveld Bolding Thue: NA

& 'Y 4
: _J&& £ _em

Maiatenance of

Prehicat after Velding:

(X1 Yiay bLe Dropped

(T} Prop z2fter Holling, hours

ag

Weey Sepurvee

ADDITIONAL REQUIREMINTS:

Liquid penetrant inspect ground preparation to insure
all defects removed prior to welding.

3/16" maximum thickness per layer.

Vilbilio ToOC:.80: (1) GTAW | SMAW AR |
Aryg::.,_;q‘__('wm;_:'.’: __ a1 ! All F11l !
Pasc lapt v All All (2) 2nd to completd(2)
Current (cupr) 75 - 150 60 - 90 110 - 140
Currert Typo/ Polarity (5) DCsP DCRP DCRP

Torch Goz (C.T.YN.) 14 -20 NA NA

Cup Sizc (1.D.-in.) (6) 1/4-1/2 KA RA

Bare Uire Idarmcter (in) 1/16-1/8 RA NA
Electrede Dizuater (in) 1/16-1/8 (4) 3/32 1/8
Tunguten Lec. Ext. (in) 1/4" Max NA NA

Voltaye (Volis) 10 - 14 20 - 24 20 - 24
Travel Speed (in/oin.) Approx 3 Approx 6 Approx 6
Veldinz Technigue Veave (3) Weave (3) . Weave(3)
Interpase Cicantng Brushing Chip apd Brush.

NOTLS: (1)
(2)
(3)

(4)

Welding process uscd to be .ame as used for weld being repaired.
Fill pass (SMAW) may use either column singly or in combination.
Weave up to 2% times nominal core wire diameter.

3/32 preferred. (5)

Mo pulse.

(6) No trailer.

" POOR-0RIS

A
;:$

A

J 325

Essential Variablies Requiring Requa

Jification.

RN 2 S

[ DUE
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CATALYTIC, INC. Sheet 15 of 22
Cantre Squars Waest, 1500 Market Street, Philadeiphia, Penniylvanis 19102 :
Rev.
RECORD OF PROCEDURE AND PERFORMANCE
QUALIFICATION TESTS Dete: 7/30/79

e —— . . —

Description of Welding Procem

GAS TUNGSTEN ARC PORTION

Welding Specification No.

SP-4200-US(N)~1028

JOINTS (Qw-402)

Paragraph 10.01

Groove Design Used

BASE METALS (QW403)

Material Spec. SA 213

Type or Grade Type 304

P No. g toP Ny _8 ,

Thickness 0.322

Diameter 8" Schedule 40

Other Qualifies 1/16 to .64s"

FILLER METALS (QwW-404)

POSITION (QW-406)

Position of Groove 26

Weld Progreinion

fUph:ll, Downhill)

Other

Weid Metal Analysis A No. g
Size of Electrode 3/32
Filler Metal F. No. e
SFA Specification 39

ER 30€

AWS Clamification

Other

PREHEAT (QW406)

Preheat Temp. SOOF Mip

Interpass Temp. 3§Q°£ Max._

Other

POSTWELD HEAT TREATMENT (Qw-407)

Temperature NA

Time

Other

GAS (Qw408)
Type of Gas or Gases __Argor

Composition of Ges Mixture 99,9952
Other

ELECTRICAL CHARACTERISTICS (QW-409)

P — Direct

Polerity Straighe

Voin 10-17

Amps. _75-200

Travel Speed 4" Min

TECHNIQUE (OW410)

String or Weave Basd String

Oncillation

Multipass o Single Pes _ Multipass
per ude

Sing+ or Muitipie Electrodes __Single |

POOR DRIC!MAL

52¢

’/

I HTEE

R L T
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CATALYTIC, INC. Sheet 14 of

22

Contre Squars West, 1500 Market Street, Philadeiphia, Pennsylvania 18702

Rev. O

RECORD OF PROCEDURE AND PERFORMANCE

QUALIFICATION TESTS Dete 7/30/79

Walding Specification No.SP-4200-55 (N)-102 R

TENSILE TEST (Qw 150)

ULTIMATE | ULTIMATE |CHARACTER OF

SPECIMEN TOTAL LOAD |UNITSTRESS | FAILURE &
NO  |WIDTH THICKNESS AREA | (B PSi LOCATION
[ "1-1  P.750 | 0.238 0.178 15,120 84,945 Weld

wd 750 | 0.23¢ J0.179 14,770 82,515 weld

GUIDED BEND TESTS (QW 160)

TYPE AND TYPE AND
FIGURE NO. RESULT FIGURE NO. RESULT
}—2 Face 1 Tear = 3/32" 3 -Rootl ) Tear = 1/32"

L3 Face 2 Tears- 3/32", 7/64%1 6 - Roe Ne Tears

TOUGHNESS TESTS (QW170)

4 s o
SPECIMEN _ NOTCH |NOTCH TEST | IMPACT [LATERAL EXP_| DROP WEIGHT
NO. [LOCATION | TYPE |TEMP. |VALUES % SHEAR MILS [BREAK NO BREAK |
| | | | B
Type of Test 262-2 i ib4 v tergranular Attack

Deposit Analysis
Other No Intergranular Attack Noted - Toledo Testing Lab £#401178

FILLETWELD TEST (QW-180)

Result - Sauslactory Penctration into Parent Metal
Yes No Yes Neo

Type and Character of Failure Magro~-Resulic
Weider's Name _Philip Van Dyne 5, $100-28-6748 Stamp No _BUG.

Tesws conducted by Toledn Testing lan. Inclaborsiory Test No —4OL1EE
Original Signed yxx Rhy: Cerald Herrdig
We certifly that the statements in this record are correct and that the test welde were prepared welded
and tested in sccordance with the requirements of Section IX of the ASME Code
Original Spec. No. SP-4200-SS(N)=-100.03
D IR R e e R o SR

(Manufacturer)

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

NET o
J 3/

BNE LU

‘Wi
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Centrs Square West, 1500 Market Street, Philadeiphia, Pennsylvanis 19102

CATALYTIC, INC Sheet 17 0of 22

Rev 0

QUALIFICATION TESTS

RECORD OF PROCEDURE AND PERFORMANCE

Dets. 7/30/79

Description of Welding Process

GAS TUNGSTEN ARC PORTION

Wald g Specification No.
SP-4200-SS(N)=102A

—— - ———— .

JOINTS (QW-402)

Paragraph 10.06

Groove Design Used

BASE META.S (CW403)

Material Spec. SA 213

Type or Grade TYPQ 304

P No. 8 to P No 8

Thickness 329

Diameter 8" Schedule 40

Other Qualifies 1/16 to .644"

FILLER METALS (QW-404)

Weld Matal Analysis A No. £
Size of Electrode 3/32
Filier Metal F. No é

| SFA Specification 5.9

POSITION (QW40S)

Position of Groove 26

Weld Progresmion

Uphill, Downhill)
Other

AWS Classification ER 30E

Other lpsers EE _20F Tyne A

PREMEAT (QW406)

Fraheat Temp SO°F Min

Interpass Temp. _350CF Max

Other

POSTWELD HEAT TREATMENT (Qw-407)

Temperature NA Type of Gas or Gases __ATgon
Time Componition of Gas Mixure B . N SE———
Other Other

GAS (Qw408)

ELECTRICAL CHARACTERISTICS (Qw409)
Current Direct

Polarity Straight

Amps _75-200 Voin ___10-17

Travel Speed A" Min

Other

TECHNIQUE (OW410)
String or Weave Bead ___SLIIOE

Oscillation
Multiness or Single Pess Multivasse .
per nde

Single or Multiple Elsctrodes ___Single

L L s o

‘M v
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CATALYTIC, INC.

Sheet 11 of 22
Centrs Squars Wast, 1500 Markat Strest, Philadelphia, Pannsyivenis 19102

. Rev. 0O
e / RECORD OF PROCEDURE AND PERFORMANCE

QUALIFICATION TESTS Dets:  7/30/79

TENSILE TEST (QwW 150)

ULTIMATE | ULTIMATE |[CHARACTER OF

SPECIMEN TCTAL LOAD [UNITSTRESS| FAILURE S
NO. WIOTH THICKNESS AREA Ls Psi LOCATION
T-1 P.750 0.228 ]0.17Y4 14,925 87,280 Weld
T-4 P.751 0.221 |0.164 13,650 82,230 wWeld

GUIDED BEND TESTS (QW 160)

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

|_2 - Face | No tears 3 -Root | 1 Tear - 1/64"
S - Face No tear- 6 - Root No Tears

TOUGHNESS TESTS (Qw120)

SPECIMEN | NOTCK FDTCNTIEST IMPACT [ LATERA| E_!!ALJBQP WE
ND. LOCATION | TYPE |TEMP [VALUES % SHEAR {MILS BREAK NO BREAK

| |

Type of Test ASTM A 262-70 Practice E - Susceptibilityv to Intergranular Attack
Deposit Analysis

Owher No Iptergranular Attack Noted - Toledo Testing labs #401178

FILLET WELD TEST (QW 180)

Result - Satisfactory Penctration into Parent Metal

Yes, No Yes, No

Type and Character of Faiure Macro~Resulie ___
Weider's Name FPhilip Van Dyne &)’é*!nJWMmp No _BUC.
Tests conducted by 1oledo Testing Lab.. Inclaborstory Test No — 401168
Original Signed By:@gxx erald Herri

We certify that the statcmnencs in this record are correct and that the test welds were prepared. welded
and tested in sccordance with the requitements of Section IX of the ASME Code

ORIGINAL SPEC. NO. SP-4200-SS(N)-100.01
Sgned _CATALYTIC, INC,

Weiding Specification No.SP-4200-85 (21)-102 A

(Manufacturer)
Dare _6/21/76 Original Signed oy __R. B, Oakes, Jr.
/_(:'Vmuk
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CATALYTIC, INC Sheet 19 of 17
Centre Square West, 1500 Market Streat. Philaceiphia, Pannsylvans 18102
Rey O
RECORD OF PROCEDURE AND PERFORMANCE

Dascription of Welding Procens

SHIELDED METAL ARC PORTION

Welding Specification No

SP-4200-SS(N)~-102A

JOINTS (QW.402)

Paragraph 10.01

Groove Design Used

BASE METALS (QwW403)

Material Spec SA 213 X -
Type 304

Type or Grade

toP No 8 ‘

P No &

Thickness 0.332"

8" D Schedule 40

Diameter

Other Qualifies 1/16" to .664

FILLER METALS (QW 404

Weld Metal Analysis A No 8

Size of Electrode 1/8" Dia.

Filler Metal F No _5

POSITION (QW-40S)

Powtion of Groove __2C

Weld Progression

(Uphill, Downhill)

SFA Specification 8. ¢

Other

AWS Clamsification £ 30F-1£

PREHEAT (QW406

Praheat Temp _SOCOF Mir

— T interpass Temp __350°F Max
I Cther

POSTWELD HEAT TREATMENT (QwW-407) GAS (Qw408)

Temperature NA Type of Gas or Gases NA

Time

Other

Composition of Gas Mixture

Other

ELECTRICAL CHARACTTRISTICS (QW-409)

Current Direc:

Polerity Reverse

Amps.  90-120 Volts 20-24

Travel Speed __L" Mo

Other

TECHNIQUE (QW<410)
String

String or Weave Baad

Oscillation
! Multipess or Single Pan Multipass
per nde

Single or Multiple Electrodes —Siaie—|

50
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CATALYTIC, INC. Sheet ) of 2

Centrs Square West, 1500 Market Strest, Philadelphia, Pennsy.senia 18102

Rev. O

RECORD OF PROCEDURE AND PERFORMANCE
QUALIFICATION TESTS Dete:  7/30/ 79

Wielding Specification No. SP-4200-SS (N)~1024
TENSILE TEST (Qw 150)

ULTIMATE ULTIMATE |CHARACTER OF

SPECIMEN TOTAL LOAD 'UNITSTRESS| FAILURE &

NO. WIDTH THICKNESS AREA LB 41 LOCATION
T-1 0.746 0.271 D.202 16,735 82,845 Base Metal
T-4 0.750 0.285 D.217 18,960 87,370 Base Mezal

CUIDED BEND TESTS (QW 160)

TYPE AND TYPE AND

FICURE NO RESULT FIGURE NO. RESULT
2 Face No Tears 3 Root No Tears
S Facec No Tears € Root No Tears

TOUGHNESS TESTS (AW 170)

" T
SPECIMEN | NOTCH [NOTCH |TEST | IMPACT LATERAL EXP | DRQP WEIGHT j
ND LOCATION | TYPE |TEMP [VALUES | SHEAR MILS BREAK |NQ BREAK

|
|
1 S A N N

-

|

AST™M A-262-70 Practice E Susceptibilitv to Intergranular Artack

Type of Test

Deposit Ana'vais
Other __Nc Intergranular Attack No*ed - Tolede Testins Lab 401178

FILLETWELD TEST (QW-180) J S S |
Result - Satsfactory Penetration into Parent Metdd
. Yeu No Yes, No
Type and Charactrer of Failure Miacro-Resulis

Welder's Name Phillip Van Dyne MQPM Stamp No BUC
Tesw conducted by Joledo Testing Lab,,.lnclaboraiory Test No —mﬂlﬂ»————

Original Signed Ly wpex _Cerald Herrig

We certify that the statcments in this record are correct and that the test welds were prepared welded
and tested in accordance with the requirements of Section IX of the ASME Code
Original Spec. No. SP-420C-SS(N)-100.05

Signed ___CATALYTIC, INC.

(Manufacturer)

i
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Cantre Square West, 1500 Markaet Street, Philadelphia, Pannsylvenis 18102

Rev
RECORD OF PROCEDURE AND PERFORMANCE 9
QUALIFICATION TESTS Dete. 7/30/79
Description of Welding Process Waiding Specification No SP-4200-55(N)-1
Manual Gas Tungsten Arc and .
Shielded Metal Arc
JOINTS (QwW-402) BASE METALS (QW-403)
Material Spec SA 240
Type or Grade Type 304
P No 68 toP No. _8

Thickness ™

Plate

Paragraph 10.02 Diamater
Other Qualifies 3/16" to 2" range

Groove Design Used

FILLER METALS (QW-404) POSITION (QW405)

Weld Metal Analyns A No 8 Position of Groove 36

Size of Electrode GTAW 3/32", SMAW S/32" | Weid Progression Ushill
Uphill, Downhill)

Filler Metal F No 6 and 5

Other

“FA Specification SFAS5.9 & SFAS.L

’ PREMEAT (QW-406)
AWS Clamsification ER 308 & g 308-16

Prahest Temp. S0 °F Min.

oth .
“ Interpass Temp _350 F Max.
Other

POSTWELD HEAT TREATMENT (QwW-407) GAS (Qw4u™)

Temperature __ N/A Type of Gas or Gany __Argon

Time Componition of Gas Mixture 39.995%
' Other Other Backing = Argan A il

ELECTRICAL CHARACTERISTICS (QW409) TECHNIQUE (OW410)

Current Direct String or Weave Bead String

Polwity GCTAW Straight S way Reveese Oscillation ___NA

SMAW="00-~1£&0 SMAW-20~ 26

Amps. QIA‘-’-Z;'.‘S olts CTAW-10-44 Multipass or Single Pass _Multipass

Travel Speed GTAW=-4"/Min. ,SMAW-6~12"/Min per ude

Other Singie or Multipis Electrodes Single

] 552
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CATALYTIC, INC. Sheet 22 o

Contre Square West, 1600 Market Straat, Philade/phia, Pennsylvenis 18102

RECORD OF PROCEDURE AND PERFORMANCE
QUALIFICATION TESTS Dews: 7/30/79

Side

Weiding Specification No. SP-4200-55(N)-102 A
TENSILE TEST (Qw 150) :
ULTIMATE | ULTIMATE (CHARACTER OF

SPECIMEN TOTAL LOAD |UNIT STRESS| FAILURE &
NO.  |WIDTH ! THICKNESS [2REA s s LOCATION |
1 496 | .257  10.13) 11,850 | 91,150 IDuctile-HAZ
2 498 | ,267 loa2] 12,000 | 100,000 [Ductile- Mdral

GCUIDED BEND TESTS (QW 160)

TYPE AND TYPE AND

FICURE NO. RESULY FIGURE NO. RESULT
QW462.2%a) Satisfactory Side-QW462{2(a) Satisfactory
On4b2.2(a) Satisfauctory
AL462.2(a) Satis”actory

TOUGHNESS TESTS (Qw170)

~
SPECIMEN | NOTCH [NOTCHIT{ST IMPACT |LATERAL EXP | DRQPWE
NC. LOCATION | TYPE ‘Ti'\". VALUES |% SHEAR MILS BREAK NO BREAK

—

T

AST™ A-262-70, Practice E, Susceptibility to Intergranular Attack.

Type of Test
SRESGT Analyns Satisfactory using microexamination
Other
FILLETWELD TEST (Qw-180)

Result - Satisfacrory N/A Penetrazion into Parent Metal N/A

. Yes No Yes No
Type and Character of Failure N/A Macro-Resulis N/A
Welder's Name Ralph Tavman Clock No_ 67006 Stamp No 67006

Tesws conducted by _va8lue Engineering Lab. Leberstory Test Ne VEL-296~-77

Orig. signed per. _J. S. Hubacher

We certify that the sufxmrﬁb .EYP.Q?:‘!SF&.X 'cg(rOcA’\S’lRf!ﬂ“F 111"\’-9{& &2??;3%5.’.5:95«4

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

Signed Catalytic, Inc.

" anuflacturer)
Date __2% January 1977 ly_mﬁa
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Date

Subject

To

ATTACHMENT #5

inter-Office Memorandum

September 27, 1979 m SQrvice

Evaluation of I.D. But"ering Technique
to Minimize Weld HAZ Cracking, Lab No, 56052 (REVISION #1)

N. C. KAZANAS Location Reading

In order to qualify a field welding procedure for joining 304L SS to
3C% 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 304%. 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 & 2,. This deposit was
applied at 8-10 volts, 80-95 amps. After 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 amb.ent 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 IGSCC 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 wveld from the
four quadrants of the pipe. These specimens included the weld and both HAZ's.
After the specimens were etched, the HAZ areas showing the highest degree of
sensitization on the I.D. were photomicrographed,

Conclusion

The degree of sensitization in the HAZ 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, :

J 334
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N. C. KAZANAS -2 = September 27, 1979

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

FSG:ork

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

R. L. Wayne U 55“1
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Si

Cr

Ni

CHEMISTRY

HT. No. 334165

.080
1.72

.028

.014
.52
18.46

8.60

HT. No. 83602000

.016
1.87

.025

.005
<45
18.45

10.10

557
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FIGURE I

Weld clad on ID
surface on the
304 SS pipe end

FIGURE 2

Photo showing
butt weld plus
I.D. weld clad

YRR & 2
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FIGURE 3

Sample #3

Mag 500X

Etch: Oxalic Acid
HAZ adjacent to
I.D. weld clad.
Step structure,

no ditching

e
FI B

Sample #3

Mag 500X

Etch: Oxalic Acid
304 L SS HAZ on
I.D. surface.

Step structure,

no ditching
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FIGURE 5

Sample #4

Mag 500X

Etch: Oxalic Acid
HAZ adjacent to
I.D. Weld clad.
Step structure,

no ditching

FIGURE 6

Sample %4

1.D. surface.
Step st ructure,
no ditching
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FIGURE 7
Sample {1
Mag 500X
Etch: Oxalic Acid

304 SS HAZ at I1.D.
surface. Step
structure plus some
ditching

FIGURE 8
Sample #1
Mag 500X
Etch: Oxalic Acid

304 L SS HAZ at
I.D. surface.
Step structure,
no ditching
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{  FIGURE 9

| Sample #2 N
.  Mag 500X

{ Etch: Oxalic Acid

( 304 SS HAZ at I.D.

! surface. Step
structure plus

some ditching

;
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. 1 { FIGURE 10
G- € © i e |
>¢4‘““\ R s ‘am‘;)le #2
. - e } e
L - 0. . AR | Mag 500X
- ‘{} 7 Wy e " ) Etch: Oxalic Acid
~ L Y " | 304 L SS HAZ at
§ I.D. surface.
- Step structure,
no ditching
4
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