PHILADELPHIA ELECTRIC COMPANY

NUCLEAR GROUP HEADQUARTERS
95565 CHESTERBROOK BL )
WAYNE, PA 19087-5691

(218) s40-8000

March 21, 199

Docket No. 50-277
License No. DPR-44

U.8. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, DC 2055§

SUBJECT: Peach Bottom Atomic Power Station, Unit 2
Request for NRC Approval of Design and Repair Pac kage
in Accordance with Generic Letter 88-01

Dear 8ir:

In accordance with the "Staff Position on Reporting
Requirements" provided in the Generic Letter 88-01 ("NRC Position on
IGSCC in BWR Austenitic Stainless Steel Piping"), Philadelphia
Flectric Company (PECo) requests NRC approval of a design and repair
package (attached) associated with the repair of a crack-like
indication in the weld of the Reactor Water Cleanup System (RWCU)
piping. Your approval is requested by March 28, 1991 such that
Peach Bottom Atomic Power Station, Unit 2 can return to operation
from its current »utage,

Generic Letters 88~01 provides the NRC position on
intergranular stress corrosion cracking (IGSCC) in BWR austenitic
stainless steel piping. As stated in the "Staff Position on
Reporting Requirements" of this Generic Letter, "if any cracks are
iduntified that do not meet the criteria for continued operation
without evaluation given in Section XI of the Code, NRC approval of
flaw evaluations and/or repairs in accordance with IWB 3640 and IWA
4130 is required before resumption of operation." Philadelphia
Electric Company is satisfying this position via this letter.

A crack~like indication in the heat affected zone of a
weld was found at Peach Bottom Atomic Power Station, Unit 2 during
the performance of augmented examinations. These augmentec
inspections were conducted in accordance with the Peach Bottom
Atomic Power Station, Units 2 and 3, "Inservice Inspection  '41) 0‘
Program Second Ten Year Interval" (PECo Specification M-733, O
Revision 0), AUG-1 examination program. The indication is lo: Q
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in the four (4) inch Reactor Water Cleanup System return line (from
the Regenerative Heat Exchanger), adjacent to check valve 2-12-62,
The indication was identified as IGSCC and exceeds the ac. .prance
standards of ASME Section XI, Article IWB-3000, 1980 Edition through
Winter 1981 Addenda.

A Nonconformance Report (NCR) was originated to address
this IGSCC concern, The disposition of the NCR is to repair the
weld using a standard design weld overlay, as allowed by Generic
Letter 8-01 and NUREG-0313, Revision 2. The weld overlay was
designed by General Electric for PECo in accordance with the
regquirements of ASME Section XI.

A final package containing all necessary information
concerning completion of the weld repair shall be transmitted by
April 5, 1991.

If you have any questions, please do not hesltate to
contact us,

Very truly yours,

| anled pux-

Je. J. Beck, Manager

Licensing Section

Nuclear Engineering & Services

ce: T, T, Martin, Administrator, Region I, USNRC
J. J. Lyash, USNRC Senior Resident Inspector, PB
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March 19, 1991 ‘
To: P.A. Tutton (PECO) ec: §. Ranganath
J.P. Clark

From: C.D. Frederickson (GE)

Subject: Full Structural Overlay Design for RWCU Fiping Weld 12:1-10 at PB2

A circumferential indication was found at the inne: surface of the RWCU
piping near weld 12-1-1D at Peach Bottom Unit 2 (PB2). This indication
located in the vicinity of the weld (about 0.8 inches from the weld |
centerline) was determined to nave a a vimum depth of 0.14 inch and a :
cireumferential length of approximately 2 1, hes. The affected plpe section

s 4" schedule 80 made of ASTM A-376 TP 304 stainless steel. The thickness

of the pipe wall was measured as 0.40" around the indication,

A full strustural overlay has been designed to repair this section of pipe
The overlay dasign is shown on Figure 1.

° The full structural weld overlay has been designed in accordance
vith Section X1 of the ASME code,

© The attached Reference 1 specification may be used for guidance to
develop a site specific overlay procedure. Some speclfic
exceptions which may be taken to this specification are outlined
below.

o The overlay thickness has been determined as 0,20 i{nches., Local
regions of the overlay may have a minimum thickness as low as
0.175 inches. The ferrite content of each weld pass shall be
measured per paragraph 3.2.3 of Reference 1. The first weld pass
may be included in the total overlay thickness {f the average
ferrite content is &t least 7.5FN. If the ferrite numler of the
first weld pass is less than 7.5FN due to dilution, the overlay
thickness must be 0.20 inches in addition to the first veld pass
thickness. The thickness of the first weld pass is not important
as long as the overlay thickness is determined as described above,

0 The full structural overlay design is conservative in that the
eracking is assumed to extend through-wall for the full 360°
cireunference of the pipe. The overlay material alone is thus
designed to be sufficient to support design loads with a factor of
safety of 3.0 to collapse consistent with the ASME code. In
actuality, the existing flaw extends less than 402 through wall
for less than 20% of the pipe clrcumference. It {s also unlikely
that this flaw will grow significantly because the heat s!nk
welding overlay procedure crcates compressive sesidual stresses in
the pipe whiech will arrest crack growth.
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Face 4 or 4
Peach Bottom Uait 2 RWOU 12-1-1D Full Structural Overlay Design
Pipe and Flaw Dimensions, Piping Leads:
Pipe 1Dt 3,700 (in) Fressure, pi 1800 (psl)
Wall Thicknass, &1 0.400 (in) Axial Loads: Deadwelght, Fd: C (ibe)
Pipe OD: 4,500 (in) OSE Belemic, Fei € (1bs)
Pipe Ares, Ap: $.182 (in*2) Mements! Deadwalight, Md: 24905 (in+ibe)
Pipe Inertia, Ip: 10.929 (in*4) OBE Selsmic, Me: 22222 (in=ibs)
1) Asaumed Tlaw Dapth, a1 0.400 (in)
Overlay Dimeneions Piping Stresses:
Overlay Thickness, T 0.178 (in) Menbrane, Pmp 3786 (pal)
Min. Overiay Length, L: 1,309 (in) { Pap ® (p(PI/4)IID"2+Fd+Fa) / AP|
(L= Rt on each side of indlcation) Bending, Pbp: 9702 (pot)
| Php = (MdeMs) QO / (2 1p) )
Pipe ¢ Cvarlay Dilmensicne: Pipe Overlay Streseew:
Wall+Ovrly Thickness, ti  0.8578 (in) Meabrane, Pmo: 2506 (poi)
| t =T+ d) [ Pmo » (P(PI)RA*2+FdeFe) / A )
Pipe Inner Radlus, Ri 1.8%0 (in) Bending, Pbo: 616) (pel)
Ovarlay Outer Radius, Ro: 2.428% (in) | Pbo ® (MdeNe) Ro / 1 )
Nominal Radiue, Rt 2,138 (in) Factor of Safety, Pe: 3.00
Crose Sectional Ares, A 7.722 (in*2) MIN Critical Bonding Strees: 24101 (pwl)
Pending Inestia, I: 17,961 (in*4) { Pbec > P8 (PmO+PbO) =~ Pmo )
Material Properties: Critical Bending Stremss Calculation:
Pipe Material: TP )04 85, ASTM A-J7% Nautral Axle Angle, B 0.6143 (rad)

Overlay Material: Type J08L §S
Design Stresa, Bm) 16580 (pei)
Flow Strees, 6f = J Bm: SOB50 (pel)

Notee:

1) The pipe ls conservatively assumed
to have a 360 degree through-wall
crack for this full etructural
ovarlay design.

[ B =PI (1=a/t=Pmo/8L) / (2-a7%) )

Critical Banding #tresea, Pbc: 24329 (pai)
{ Pbec ® 2 (SE/PI) (2-a/t) winB )

Critical Bending Stream; Pbc o 24339 (pel)
is greater than the Required

Critical Bending Strass of 24101 (pal)
Therefore. the Overlay Design

Thickness of T = 0.178 (in)
and Length of L = 1.109 (in)

{9 sufficient.
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1.1 This specification defines the requisements for machine oOr sotomatically
deposited weld duildup oc the ouotside diameter of stainless steel pipe ot butt
weld locations, These deposits are made using beat sisk (pipe water cooling)
teohnigues.

1.2 Defimitions. For the porposes of this specification the following
definitions shall apply:

Buver: The procurement activity of the General Electric Company., or
suboontractors to Geperel Electric, jovoking this specification, For the
products produced within General Electric manunfacturing fecilities which
are pot processed through proouzement orgamizations, sgbmittals to the
Buyer referenced in this specification shall de digected to the
pppropriate engipeering or quality sssuracee organizations sceording to
existing policies and practices,

Weld Overlay. A weld metal buildup on the outside surface of &

pipe or fitting butt weld joint and adjacent base metal for providing
additional structural material and added stress corrosion protection
to the existing pipe weld,

Y21l Thisknesp, Well thickness shall be the design minimom wall thickness
unless othervise specified,

012 Yeld, Any weld whkich must be performed with access for
welding in apmy direction restrictead to less then 14 isches,

2. APPLICABLE DOCUMENTS

2.1 QGepezal Elegtzis Rocumefis. The following dosuments form a part of this
specification to the extent specified herein,

2.1.1 Suppoxtiang Documents, Nome

2.2 GCodes and Standagds, The following docoments of tbe latest issue (or
specified lssue) form & part of this specification to the extesnt specified
herein.

2.2.1 WWMWM
Yesasl Code

s, Seotion II, Material Specifications
b, Secties III, Division 1, Nuoclear Power Plant Components

o. Seetion V, Nondestructive Examination

MES 0T A (REYV. 10/8))
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2.2,1 (Coutinued) \ 2 CF ik

-4
\

4, Section IX, Welding eod Brazing Qualifications

o. Section XI, Division 1, Rules for Toservice Inspection of Nuclear Power
Plant Cowponents

2.2.2 Amsrican Weldiok Society (A¥S) Stancazds

‘ 0. AWE M2 - Standard Procedures for Calibrating Yageetic Instroments tO
Messure the Delta Ferrite Content of Austenitic Stainless Steel Weld
Metal

3. REQUIREMENTS

11 Gepszal Regujremgpis

3,4i.1 ALl welds sball be performed i acoordapoe with the requirements of
ASME Section XI to the extent specified in the jocument (s) luvoking this
specification. The weld overlay skall be considered & structural bulldup snd

shall be snalyzed acd qualified accordingly.

3,1.1.1 Application of weld overlay to piping welds contelvoing isdicaticns
exceeding the acceptance standurds of ASME Section X shall require approval

of the Buyer,

3,1.2 Application of weld overlay to Ipstailed piping where longitudinal or
circomferectial shrinksge could affect system sssembly strosses or adjacent
components and fitticgs shall require approval of the Bayer,

3,1.3 All welding shall be performed using detailed written welding
procedures that contain all spplicable essential snd nonessentinl variables
of ASKE Sectiom IX and additionsl requirements of this specification, All
welding and cooling procedures shall be spproved by the Buyer prior to use.

3,1.4 Continnons water cooling of the ID pipe serface in the vieinity of the
weld joint and overley sball be employed during all weldlog.

MED AT A (mEYV. 1 /8
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3.1, The dimensions of the weld overlay shall be ip sccordance wit

ATCGLENT TU

(l th‘}bp I

N

Figure 1 with the values of W and T being determined by asnelysis and supplied

by the Buyer.

F. "W' MIN
|

ro— "W, g WELD 0
MR CROWN .
i .“vxpm_ 7 \."

3
0 EZ

BUTT WELD o '
PIPC OR FITTING l PTPE RLA
4 g .
| on ITTING  TTTCKNESS

FIRST *
LAYER

5l g

¢ WELD

¥ = Overlay Vidth
T = O_votuy Thickness

« See Paragraph 2.2.2.

| FIGURE 1 VWEL! OVERLAY DIMENSIONS
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3.2 Material Requizemeata ( Rams oFly

3.2.1 Bage Magazigl, The dase paterisl shall be sostenitic stainless steel
piping or fitting., P8 of ASME Section ¢

$.3.8 The welding materinls sball be Type ER3OBL stainless
steel im accordance with ASKE Section II Part C, SFA 5.9, The mazimum carbon

content shall be 0,02 percent.

For all stainless steel welding materinls the averasge

ferrite oo oot shall be @ mipimus of 8PN (Ferrite Number, FN) with no
individual reading lesy thap SFN. Ferrite content shall be detersined on
andiluted weld depositys, by magnetic messurements &4 specified in ASME
Section 111, Division 1 (Winter 1976 or lster), Either Magna Cage ot Ferrite
ruments calibrated in accordance with AWE A4.2 ghall be used.

3.2.3 Easri

Scope type inst

1.3 Migeellapesss Matesial Bequiiementl

3.3.1 Shielding Gan. The shielcing gas for velding shall be welding §
Argon,

rade

3,3,2 Cgolamt, The coolasnt for prodection overley velding shall be
demineralized water that meots the following requirements.

Remia. Fatex
Conductivity (umbo/cm at 25°C) 3 Max.
Chioride 1 ppm mex,
Soiphide 1 ppm BAZX,
Pluoride ! ppm max,
pH 5.3 to 8,0 at 25°C

1.4 Oyeriay Prepazaticn Regpizsmenia

3.4.1 The surfaces to be weld overlayed shall be cleaned to repove grease,
oil, wlag, spatter, molsture or other deleteriouns materials, The ares to be
overlayed shall de examined in socordsmoe to Paragzaph 4.1.1.1 requirements.

3.4.2 WW

3.4,2,1 The crown of reinforcement oOn existing butt v
pot be removed for overlaey wvelding.

elds need

MED BCTA (REY, 1491
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.2 Lopaitndical Welda, Iv the z0me tO be overlayed, the reinforcement

t op lopgitudinal seam welds shell sot ezxceed 0,062 imch, end shall

smoothly (maxisus of 3:1 slope) into the base metal,

1.4.3 Treosfexr of Weld Logatign, The copt.rliine and edges of the exiat!
circomferential butt weld shall be merked 'y o Buyer approved
subseguent location bepeath the weld overiny., Acceptable techniques incliude
wateh marks or similar reference lines adjacent to the weld overlay at a
sipimom of four equally spaced azimoths around the pipe.

technique

1,4.4 Ulsresonic Thickness MegaRcemenl, Yhen used to verify overlay
thlckoess (Paragraph 4.2.2), the refererce thickness of the existing weld
base material shail be determined in scoordance with ASME Section V,
Sabsection A, Article 5 requirements. Reforepoe thickness messurezents shell
be determined st ¢ minimom of four equally spaced arimuths, and 4t 2 pigimom
of every 0.5 inch over the width of zone to be overlayed, The 0.5 inch spach

( - pacing
tions shall be measured recorded relative t0 the reference marks

4
| B0+

205 S

3. 8.4,
$.4.9 D;|;o;;;ﬁ;_§;g;;31‘ Suiteble reference marks shall be located adjacent
to the zone to be overlayed for mersuring the longitudivel shrinkage due to
overlay welding. sasurements shall be made at 2 pioipaom of four azimutas,
and s al) meet Parsgraph 3.7.4 reguiresents at the completion of overlay
welding

3.8 Qualificstion Reguitementy

.1 Progeduze., The welding overlay ptocedure shall be qualifiec
ction IX criterin for f;tv'u:'_ura‘ W@“:S. with '“'3'*"9 water
ditiona) essential variadble,

Pexformapce, Operator performance qualifications shall be
dagoe with ASME Sectios IX eriterin.,

1.5.3 Moskap Reduiromenis

1.5.3.1 Geaagal. A wookep weld overlay shall be performed by the fabricator
for each weldiang position (horizontal=fixed, vertical=fized, ote) to be
qualified. A wookup is alse required for 1) o costricted sccoss veld, 2)
pipe to fittiog or fitting to fitting welds vhere the asgle of the OD surface
to be overlayed is grester tham 30% (relative to the rom of the pipe) 0B
either side of the weld, snd 3) joint gecmetries or piping system locations
where *he water flow provisions of Paragraph 3.6 camnot be assured, Mockup
qualification on amy given pipe aixe will qualify for other pipe sizes

withip the following limitations:

y4 to £ sixe of mockup

y 10

.

MES 407 A (mEV, 18/09)
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3.8.3.2 Mockup Matexisla, Usless otherwise specified, the duse and filler - oF .
seterinl used in the pockup shall be the same type and grade as used in \\“ 7 ‘J
production, However, eny P8 macvrial may be substituted for any other P8 VR
raterinl,

3,.8.3,3 Comfisusstion, The mockup eonfiguration shall simelate the
production configuration as closely as practionl, As & minigpum, restrioted
access, sdjacent components, fixtoring, and water cooling techaiques (where
applicadle according to Paragraph 3.6) sbell be simulated,

3,5.3,4 Veldigg, The mockep shall be velded in sccordance with the approved
velding procedure with no sdded precautiors whick will not be uied iu
production, Weldiog shell be mositored and records of welding parameters,
start and stop positions, lomgitudinal shrinksge, gepairs, or apy other events
pffecting the quality or reprodocibility of the mockup welds skall be
rotained, '

3.8.3.8 Agcepsance Cxisexia. Usless othervise specified, the folloving shell
copstitote cause for rejection of the mickup!

a. Osmisalon of, or deviaticn from the specified mockup requirements and
Buyer approved description,

b, Failuore to pass examinations specified in Pagagraph 4,1.2,

¢. Failure to maintain longitudinal shrinkage witbin the limits of Pare~
praph 3.7 ¢,

3.9.3.6 anx;;g;_zzgxigxgngx* Fach welding operator shall
demonstrate adequate proficiency on the overlay mockup with all
access restrictions, overlay pogsitions, and equipment configurations
that simulate production welding in place. Adequate proficiency
shall also be demonstrated by each operator for remote monitoring
and/or remote contrel of the process. Acceptable mockup welding
proficiency shall be formally documented and certified by the
fabricator for each operator,

3.5.3.7 51;‘zn3;.,uggxug_ggglixiglgign* For situations reguiring the
performance of a mockup by the fabricator according to the
requirements of paragraph 3.5.3.1 a formal, detailed record of
recent weld overlay experience maybe submitted in lieu of performing
the mockup. This document shall be gubmitted to the Buyer for
Engineering approval prior to the start of production welding, and
shall contain as a minimum sufficient description of the experience
to allow verification that the requirements of Paragraph 3.5.3 were
met for each situation for which relief from mockup gabrication is
requested, When prior experience is submitted for process mMOCKUp
qualification, the operator profiency requirenents of Paragraph
2,5,3.6 shall still apply.

certification of operator proficlency can be based on an operator's
recent mockup experience, with Buyer approval obtained prior to
| production welding.
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| 1.5.17.8 Mogkup Examination, Mockup examination shall be iR
accordance with Paragraph 4.1.2.

-

3.6 X

3.6.1 Gepgzal., The water cooling techeique for overlay welding shall comply
with the requirements of this document, Water flow conditions shall be
varified by a2 mockup or other Buyer approved technigae if the production weld
is located in » portion of the piping system where the mipimum flow velooities
of this specification canpot be asscred,

3.6.2 ¥atex Flow Yelocitises

¢. The wipimem flow velocities shall be as follows:

Eipe Jxp¢ Water Flow Velogdty
Horizontal Pipe Butt Welds, Properly 1.6 Ft/sece
Pitchodl
Horizontal Pipe Butt Welds, Unpitched $.9 Pt/eec
Vertical Pipe Bott Welds 1.6 Ft/see
Pipe to Fitting Butt Welds 3.9 Ft/see
All Other Joints 3.9 Ft/nec

b. Demonmstration of Coverage: (When Pgraqraph 3,6.2 requirements cannot
be met).

(1) For welds iz special fittings or ip locstioms vhere the minimus flow
velocity specified in Paragraphl 6.2.2 above cannot be assured, it
shall be demonstrated by use of the mockup, or other buyer approved
technique, that flowing coolimg ocours coptinuously during welding,
sround the entizre ID surface of the weld root, veld joint counterbore
sod pipe base metal beneath the weld overzlay.

(2) It shall be demuustrated that the minigum water flow rate can be
saiptaised during welding, Flow rates sball be recorded durisg
welding.

Properly pitched pipe for the purposes of this spocification 1» considered
to bave & mivimom slope of 0,235 iach per 1 foot of run pipe length,

MEQ S0TA (ARYV, 10/81)
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Alternate Techoigues = As sccess permits, special dums, air tubes or water
spargers may be used to provide locel water cooling, Such technigues
shall be evaluated in the mocksp, and approved by the Buyer prior to use.

Flow velocities lens than specified ie Paragraph 3.6.2.0 ebove shall ve
spproved by Buyer prios to use,

3.6,3 Misgellageoss ¥ater Cooling BequlisResial

The mazimue inlet temperature of the water shall be 120°F,

Welding shell not be ipitieted on wet surfaces.

Genexal Welding Feggiremenin

3.7.1 The weld overlay shall bde deposited veing mechanized pipe woldiug
equipment that controls welding current and voltags, wire feed speed and
travel speed as & mivimum,

2 lpdividoal weld layers of the buiidup shall consist of & row of

circomferentially-deposited weld passes, Esch weld layer shall be completed
for its entire length elong the pipe prior to depositing the next layer,
¢except that passes may be added to the ends of the overlay s required to
peet minimum slope or wald overlay tie-in requirementy

3 The maximum interpass temparature for al) welding shall ba 330°F
°

3.7.4 Diatortiop Contxol. The weld stop and start positions, and {f
cecessary, the weld rotational direotios shall de sequenced to provide gniform
longitudipal shripkage of the pipe assoubly. Longitndinal shrinkage shall Dbe
considered uniform 4f beld vwithin 0,02V (Figure 1), or 0,032 inches,
whichever i+ greater, when messured at the coppletion of overlay welding at &
mivimom four equally spaced szimutd locations. This limit sball be applied

to all mookup snd production vold overlays,

Beaix Regairemenss

3.8.1 Repair of weld overlay buildups shall be performed with the
restrictions 1isted below, If pipe size and pipe thickness criteris confliot,
then pipe thickness shall determine the repeir regquirements appliceble.

In pipe sizes less than 10 ipches, or for pipe design wall thicknoss less
thean 0.625 inch:

(1) The weld repeix, if deeper than the layer ip progress, shall be ore
or more full circumferential pasies, iscluding circamferential
preparation as mecessary by gi‘nding or machicing. Buyer approval is
required for wold repairs which extend into the base metal,

NED RETA MKV 18/81)
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o wold repadr, 1f io the layer in progress, shall be blend

L

or welding as necessary, The weld repair shall be ope or

reumferential pesses extending o minigum circumferential diste
five (§) inoches,

pe sizes 10 inches and larger, ot for pipe wall thickness jreaters
or equal to 0,625 inoch

The weld roepair shall be blend grouvad or machined priog !

welding
pecessary, The weld ropair shall de one or more ciroumferential

passes and shall extend a minipoe oiroumferentiel distance of five
ineses for each 0,12 inch in depth, but not less than five inches
Buyer approval is trequired for veld repairs which extend into the
original weld or pipe base material,

3.8.2 Grinding (not requiring locel weld fill) is soceptable, provi
requirements of Paragraph 3,9 are met,

3.8.3 All weld repairs of weld overlays shall be performed using qualifled
rocedures with ID cooling per this specification and approval of the Buyer
rior to nse,

D
¥
.
¥

Overlay Finishigg Reggigemerty
2.9,1 W¥Weld overlay buildups shell meet the dimensions] requiremen
specification in the final finished condition, At the jusction of
overlay with the base materisl, the haight of reinforcement or deg
andercutting shall not exceed 0,032 inch,
9.2 The transition slope between the pipe and the overlay top surface shall

2
be free of overlasp or abrupt ridges and valleys graster in amy dimension than
0,062 iseh,

3.9.3 The top surface of ths weld ovarlay shall be prepared for scbsequent

inservice ultrasonio examination in accordance with the requirements of
Figure 2,

REV. Yo/m)
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4. Geveral Surfece Finish

SURFACE FINISR

250 MICROINCHES. OR BETTER
ALL TOP SURFACE EXCEPT
SLOPED AREAS

b kil o ——

L RL i

' b, Loosl Areas of Underfill ¢r Rainforoement

MAXIMUM DEPTH=0,031 INCH,PER INCH OF LENGTH
§11 MINIMUM SLOPE ALL AROUND

- _113;’;/____,’&% MAXIMUM HEIGKY 0,062
% A 3

B o

¢. Surface Flatness®

f MAXTMUM CONVEXITY OVER WIDTHs ,025W (WHERE W = WIDTH PER FIGURE 1)
‘:""-’-----.--Q- meONCAVITY
f#

T7,.-_ — _;1 OVER WIDTH«),025W
L @i )

* Mipimum overlsy thicksess per Figure 1 must still be maintained,

FIGURE 2 OVEPLAY SURFACE REQUIREMENTS

HEQ BOTA (MEV. 10/8)1)

, ATTACHMENT TC |
1‘ £ '\ OF 14
3.9.3 (Comtinued) b %9 -

_N."{
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4, QUALITY ASSURANCE REQUIREMENTS f{;,,,‘ Vi of u;*
.1 Lissisaties
¢.1.1 Nomdestirugtive Exsmivation of Prodvetion ¥eld Overliavs |

4.1.1.1 Prior to application of the weld overlay, the base metal, weld
surfaces and adjacent base metal for 0,5 iceh on elther side of the edge of
the ares to be built up shall be 1iquid penetrant exarined in socordance with
ASME Section III, NBS000,

4.1.1.2 The surface of the firet layer and of the final weld overlay plus
adjacent 0,5 dinch of the base metal shall be liguid pesetrant examined in
sccordance with NBS00O.

4.1.1.2 The final weld overlsy shall be volumetrically examined by
cadiograpbic techmiques acoording to NPS0Q0O, Alternately, unltrasonio
cxamination anecording to NBSOOO may de used.

4.1.1.4 For all welds sudjected to inservioe isspection provision of ASME
Section XI, & new baseline ezamination shall be performed for the existing
butt weld, A baseline examination shall slso be performed for the weld
overlay buildup, except that the width of the aree to be examined need only be
¥ as defined oo Figure 1, The overlay shall be ipcluded in the required
ultrasonic calibration stendards, The finished weld overlay shall be exasined
for spiformity of lomgitudinal shrinkage scoording to Pazsgraph 3.7.4
requirements,

4.1,2 At & pinimum, the examinmations required
for the production welds shall be required for the mockup, In additiocn, &
radiographic examination shall be performed in sccordance with the ASME Code,
Section III, NBSOOO, Mockup welds which do sot meet the acceptance criteria
of Subsection NBS220 shail be rejected,

4.2 Oveplay Ihickases EiamiRation

4.2.1 The finished weld overley shall be examined por Paragraph 4.2.2 or
4,2.2 to determine that minicum thickness requiresents of this
specification have been met,

4.2.2 Ultzesesie Thickaess DetermisAkicn

4.2.2,1 The overlay thickness shall be determined by measuring the final
thickness of overlay, the thiokmess of the tirst layer of the overlay and the
snderlying pipe/pipe weld in socordance with ASME Sectiom V, Subasction A,
Article § requirements, The overiay thickne.s shall be the difference batween
the totsl thickness messurement and the reference thickness (Paragraph 3.4.4)
winus the thioksess of the first overlsy layer, Neasurements shall be taken
at & minimum of four equally . paced sximuths, and st a minimum of 1.0 igeh

oyar the width (W) of the overlay,

HED S0TA (MY, 10/81)
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4.2.3.2 ﬂ1iSl12115.111811111_5L151113¢ The overlay shall meet the minimes

thickness defined in Paragraphk - i oy I

The thickness of the designed overlay should be at 1

yold me§a1 after the surfg:e has passed surface exam?gitigzob;‘;:;:t::nt
inspection (PT). If credit is taken for the thickness of the first layer
it must pe shown by actual test to contain a minimum of 8% ferrit 5 .
the original surface must have passed PT, s

4.2.3 Altegpate Digepsiocon) Thickosss Messorement

4.2.3.1 Ay an alternate to Paragraph 4.2.2, dimensicns]l messurements may be
taken st the ends of the weld overlay at & winimun of four equally spaced
srimuths to determine the finished overlay thickness,

4.,2.8.2 Diss s@), The minimom overlay
thickpess for dimensionsl mesgurement exsmination shall be the sum of:

4. The micipum of Paragraph 3.1.§

b, The measursd congavity is the weld overlay for the cotresponding azimath,

4,2.3.3 Deleted

4.3 Matsrisl Comtrol, AY) weldina filler

materials sball be conmtrolled, identified, and traceadle to the Certified
Materisls Test Reports reguiszed by ASME Code,

4.4 Querlay Ferzite NMewssrepent

4.4.1 Delts ferrite messurements shall be in sccordasce with Paragraph 4.4.1.1
for sach weld overlay layer, Meastrements shall be evalusted agalinst the

scceptance criteris of Paragreph 4.4.2,

4.4.1.1 Measurement procedures are as follows:

&, Magna Gage or Ferrite Scope instruments, per AUS AG,2, shall te used
for all measurements.
». Messuremests sball be taken at four equally spaced azimotic arouad the
joint on the se-deposited weld surface. (Grindiog or finishizg of the
sorface shell got be performed prior to ferrite measurements,)
Measurements at each azimuth shall be taken at the approximate weld
center and edge of the weld crown {n the overlay layer, When using
double tip probes, measurements shall be :aken as pairs with the probe:
rotated 90° between individual readinas,

O

4.4.2 Ferrite scceptance criteris are the following:

2, Average EFN minigoa

b. No individual reading less then SN

) S—

o~

[ AT ACHIUENT

1
Ak

—

b
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5. SUBMITTALS AND RECORDS

$.1 The folloving procedures shall b¢ submitted to the Buver for Approval
of tOo use,

-
..
[
-

#.1.1  Moghup Descriptiop upd Procedurs

$5.1.2 Neld 'rocegdures

5.1.2,1 For weld overlay buildup,

5.1.2.2 For repair welding,

¥ajter Cooling Procedures
$.1.4 Noggestructive Exsmipation frogednrey

8, Liguid Penetrant Examisation

. Radiographic Examination

¢, Ultrasonic Examination

3.1.5 Digensjonsl { ng Procedures

owing informetion shall be recorded during the course of work,
to the Buver ss & fabrication dats package,

1 Detailed records of each Fepair macde after the overlay was completed
incluoding location, size of cavity, probable cauvse, and repalr technique,

$.2.2 Dimensionsl or ultrasoaic thickness tost results and longitodina!
distortion measurements,

?+2.3 Nondestrustive ezaminstion results,

MEO M07A (mEY. 18/01
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NCR #P91314 (Option #3) Pice 1o
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MRF #9101668

DATE: 03/21/91

{
-

SUBJECT:| Work inetructions for weld overlay to be performed on Reactor
wWater Clean-Up Weld #12-1-1D, PBAPS, Unit No. 2

Clean syrfaces to be overlayed to remove grease,

oil, sleg, molsture, etc. Job Leader/Supv

In order tu document the longitudinal shrinkage due to
welding, take initial reference measuring points (scribe
lines) at four equally spaced azimuths ( 0, 90, 180, 270
degrees) on each side of the weld overlay area using o
calibrated too.., Document the distance bLatween each two
correspondiry measuring points:

Calibrated Tool 1I.D. #

0 degree points
90 degree points
180 degree points
270 degree points

Job Teader/Supv

NDE Seryices to perform P.T, and U.T. thickness axam-
ination of pipe surface to be overlayed. As a minimum,
a 6" wide band (360 degrees) shall be P,T, examined.
Document results by including NDE report within MRF
package, Acceptance criterla for P.T, exam shall be
Paragraph NB-5000 of ASME Section III, "280 Edition
with adgenda thru Winter 1981, by
U.T. Thickness measurements ghall be taken as follows:
A B c D E
0 dogloo points
90 degree points
180 degree points
270 degree points

Notes:
1, Reference points A, B, and C shall be equally __
spaced across the width of weld cverlay NDE Services

WI-206, Rev. 1
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Verlg ith operations that water flow through the
pl ap been established, Water flow shall be
maintained throughout entire welding process, Job Leader/8upv

Begin welding overlay as per attached WID sheet
and NCR PP1214,

Upon completion of first weld layer, Metallurg{ Lab
Techniclan to perform ferrite content examination on
the first weld layer using a Magna Gage or Ferrite
Scope (or cquivalontl. Acceptable ferrite content
shall be 7.5FN (ferrite number) or greater,

Measured Ferrite Number =

Note; 1If ferrite number is less than 7.5PN, then
credit will not be taken for thickness of
. first weld layer. Measurementg taken in
. 8tep 8 shall then be considered as baseline. Met Lab Tech,

7. Prepare surface for P.T, and U,T. thickness exam-
inationg. Job Teader/Supv

8. NDE Seryices to perform P,T, and U.T. thickness
examinagtions of the first weld overlay layer,
Acceptafce crl.. ia for P.T. exam shall be
Paragraph NB-5000 of ASME Section III, 1980 Edition
with ad@enda thru Winter 1961, by

U.T. Thickness measurements shall be taken ag follows:
B (o

A D B
0 doqloe points oy
90 degree points i i
180 degtee poiniz L
270 degree puints N
Notes:
1. Reference points A, B, and C shall be equally }
) #paced across the width of weld overlay NDE Services

9. Apply second layer of weld cvsrlay, staying within
guidelines as specified on attached WID sheet and NCR P91214.

WI1-206, Rev, 1
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Upon completion of pecond weld .layer, Metallurgy Lab
Technician to perform ferrite content examination on
the second weld layer using a Magna Gage or Ferrite
Scope (or equivalent). Acceptable ferrite content
shall be an average of EFN (ferrite number) or
greater, with ro individual number less than 5FN,

Mepasured Ferrite Number = “Met Lab Tech.

Prepare surface for U.,T, thickness examinations
(information only).

Note: Job Leader to confer with Maint. Eng. ¢
|  determine if steps 1l and 12 may be deleted,
| 1f U,T. measvements are not required,; then L e
N/A steps 1) and 12, Job Leader/

NDE Seryices to perform U.T. thickness examination
of the gpecond weld overlay layer,

U.,T, Thickness measurements shall be taken as follows

L B e D E

0 degree pointe

90 degree points ¥ =3 il AT LI | i 1 E-
degree point B i

0 degree points

-~

o

e

Notes:
l, Reference points A, B, and C shall be egually
ppaced across the width of weld

3 NPT e ———
overlay NDE Services

Apply third layer of weld overlay, staying within
guidelines &8s specified on attached WID sheet and NCR PS1214,
Upon ¢ompletion of third weld layer, Metallurgy Lab
Technicjan to perform ferrite content examination on
the third weld layer using a Magna Gage or Ferrite
Scope (or equivalent)., Acceptable ferrite content
shall be an average of BFN (ferrite number) or
sreater, with no individual number less than 5FN,
Me¢asured Ferrite Number - Met Lab Tech.

)



16,

17,

18,

19,

15, Ptoguro‘
.(information only}.

f4/!4'ﬂﬁ&ﬂ’ Y774
rFoer 4 oF ¢

surface for U.T7. thickness examinations

Note: Job Leader to confer with Maint. Eng. to
determine {f steps 15 and 16 may be deleted,
If U.T, measurements are not required, then .
N/A stepe 15 and 16. Job Leader/Supv

NDE Services to sortorm U.T, thickness examination
of the third weld overlay layer,

U.T. Thickness meas.rements shall be taken as follows:

A B (o D E
0 degree points -
90 degree points e TR, s e
180 degtree points :

270 degree points

Notes:
1

Reference points A, B, and C shall be equally ) )
spaced across the width of weld overlay NOF Services

If the third weld overlay layer ls considered the final
pass, then N/A ltofl 18 through 20, Prepare surface for
£inal NDE examinations and contour measurements per GE
rgquir; ;gto in NCR P91214 to be performed in steps 21,
22, an B

Apply fourth layer of weld overlay (if required) staying
within guidelines as specified on attached WID sheets.

Upon completion of fourth weld layer, Metallur y Lab
Techniclan to perform ferrite content examination on
the fourih weld layer using a Magna Gage or Ferrite
Scope (or equivalent), Acceptable ferrite content
shall be an avoraYe of 8FN (ferrite number) or
greater, with no individual number less than SFN.

Measured Ferrite Number = _ “Met Lab Tech.

Prepare surface for final NDE examinations and

contour measurements per GE requiremants in
NCR 791214, Job Teader/Supv

WI"206' RQV| 1



Take contour measurements o
at four equally spaced quad a\ts dt‘uhd overlay 0.D.
Joefore the final P.T, examination. Verify contour
readings are per NCR P91214 and regund n attached

data sheet, YT R LT

f final prepared ﬂd'ld&v
4
"

€2, NPNDE Services to perform P.T. examination ef final
overlay surface. Document results by including NDE
report within MRF package. Acceptance criterla for
P, T, exam shall te Paragraph NB-5000 of ASME
Section III, 1980 Edition with adder

23, NDE Seryices to perform U.T. thickness examination

of the fOJa{h weld overlay layer,

U.T. Thickness measurements shall e taken as follows:
| A

0 degtee points

90 deqtee points ___—~ " T ———= I S g
180 degtee points — L R T : oI
270 degree pointa Moo SR L i o SRS

Notes:
1, Reference points A, B, and C shall be equally
spaced across the width of weld overlay NDE Services

N
&

Post welding measuring pointa ghall
callbrated tool at four equally spac
{ 0, S0, 180, 270 degrees) on each s

overlay area to determine the longitudinal shrinkage
due to welding. Document the distance between each twe
corresponding measuring points:

taken

ed azimuths
{de
J

de o. the se)

Calibrated Tool I.D. ¢

0 degree points P LA
90 degree points ) -
180 degree points R L =
270 degree points ~ O Lea

. \ - -
P Py TP Job Teader/Supv



25,

26,

,lhrinka

Arrac wrgeer Ul

'}JA.,( &\ Y

-

Maintenance Engineering to document the overall
Io below. Refer to NCR P91214,

Final Shrinkage values:
‘—---.-'&-‘--—---.-.-—
: Step #3 Step 424
7 Values minue Values
0 degree points - L2 s NI -
90 degree points - T .=
180 degree points i - AN TR ey
270 degree points - = =
Perform final U,T. examination and baseline U.T.
examination in accordance with U.7T. procedure
“£-UT-103 provided by GECo. The recorded data
shall be reviewed and evaluated in accordance with
Paragraph NB=5330 of ASME Section III, 1980 Edition
with addenda thru Winter 1981 and in accordance
with Article IWB=3000 of ASME Section XI, 1980
Edition with addenda thru Winter 1981, by PECO's
U.T. rLevel II.. NOE Services

WI-206, Rev, 1



