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This report describes the Oyster Creek 1R outage
inepection, evaluation and repair activities related
to the BWR Intergranular Stress Currosion Cracking
(1GSCC) issue. We examined 92 butt wolde within the
scope of the GFU 13R Inspection Plan [3). An addi~
tional 40 butt welds were examiied as a result of
1G80C detection within the shutdown cooling and Core
Spra; Systems. All four of the auncon‘orming weld-
ments within the Shutdown Cooling Syestem and the Core
Spray System were repaired with full structural weld
ove laye. Two nonconforming weldments from prior
outages within the Recirculation System were
dispositioned "use-as~is."
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1.0 INTRODUCTION

1.4 Purpcee

This report describes the 14SCC augnented inspection program and
results of examinations performed during the Cycle 13R outage.
Described are the examination methods, personnel qualifications,
extent of examinations and resultes.

Thie program i# in response to Generic Lettar 88-01(1) and provides
assurance that Oyster Creek 18 not experiencing a major 1GSCC
problem.

i.2 gcope

The systems examined and their weld categories were in compliance
with the GPUN examination plan ae depicted in Tables 1 -~ 14(3).
A total of 92 butt welds were examined within the initial scope.
5% additional 40 butt welds were examined as & result of 1G8CC
detection., Of thess, four indications were found; one was in the
shutdown cooling system and three were in the core spray systom,
The wold examination expansion criteria applied (e provided wi' in
Section §.3 of the GPUN Examination Plan [3),

2.0 JOSCC EXAMINATION AND RESULTS
2.1 Examination Methods

Manual and automated UT examination procedures were alified at
the EFRI NDE Center, These procedures rely on the 45 ree shear
wave examination as the primary detection technigue.

Geometric considerations of the weld bead width related to base
material thickness in some cases reguired the use of manual 60
degree shear wave as a supplemental detection examination., Sizing
after verification of 1GSCC was performed by manual UT, Various
EPRI-taught and industry-accepted technigues were utilized. The
eguipment utilized for the automated UT detection examination wae
the GE~SMART syatem, The ALARA I &canner (track and arm) with UT
Transducer Skewing capabilities allowed accurate location
determination by use of X, ¥ and 2 coordinates.

The OD and ID clad safe ends were initially examined using the GE~
SMART system. Refracted longitudinal waves were used rather than
45° shear waves because of the need to enhance the tip-~diffracted
and reflection signale from flawe extending through the ID cladding
i*to the base metal. A corner trap signal could be ocbescured by the
clad interface. The procvess was qualified on & mockup which
duplicated the as-built configuration based on our recorde.

The data acquisition system was the Ultra Image 11I. The data
output from this system wae a floppy disc, video cassette recording
of the "A" scan, and computer printout of essential variables
supplemented by hand written calibration and data sheets.

Examination of structural weld overlays wae performed using manual

UT technigues and weve demonstrated to be effective in detecti'g
1GSCC in the overlay and in the outer 28% of the criginal pipe wal. .
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were liquid penetrant examined. The measurements tc confirm
minimum design thickness included the first layer that contained
an average ferrity number of 7.5 or higher with no single reading
less than §. Pollowing completion of the overlay welding, each was
ultrasonically examined using the current, EPRI-taught, industry-
accepted methods as baseline examinstions.

Use-As-1s

The indications in Recirculation System Welde NG-~D~18 and NG-C-9A
were re-eveluated for continued nervice assuming as~IHS1'd residual
stress patterns. The resultes showed that both were acceptable for
continued service without repair when evaluated to the criteria of
IWB~3640 of ASME Code (1989 Edition) Section X[, Tables IWB-~13641-5
and & and NUREG-0313 Rev. 2(2).

4.0 REFERENCES

1'
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Table 1

IGSCC INDICATIONS

m

SYSTEM PIPE DIA. WELD NO. LOCATION INDICATION DESCRIPTION
Recirculation | 26.0" NG-C-9A . 11E Examination (Elbow to pipe coenfiguration)

nw Elev 12° IGSCC indication #1 started at L-14.8", is 2.2°
iong, and ie 18% thru wall. The indication ie on
the elbow side of the weld. (Circ.)
12R Examination
IGSCC indication #1 starts at L-14.25", is 3.5"
long, and is 24% thru wall. The indication ie c.
the elbow side of the weld. (Circ.)
13F Examivation
IGSCC indication #1 starte at L-14.80", is 3.00"
long, and is 29% thru walli. The indication ies on
the up stream side of the weld. (Circ.)
IGSCC indication #2 starte at L-15.80", is 2.63%
long, and is 10% thru wall. The indication is on
the up stream side of the weld. (Axial)
IGSCC indication #3 starts at L-14.00", ie 0.49"
iong, and ie I0% thru wall. The indication is on
the up stream eide of the weid. (Mxial)

Recirculation | 26.0 NG-D-18 “D* Loop 1ZR Examipation {(Pipe to pipe ronfiguration)
DW Elev 30" IGSCC indication #1 started at L-55.0", is 1.2°

long, and is 14% thru wall. The indication ic on
the up stream side of the weld. (Circ )

IGSCC indication #2 starts at L-78.00", ies 2.2"
long, and ie 1J% “hru wall. The indication is on
the up stream side of the weld. (Circ.)

i3F Examitation

IGSCC indication #1 starts at L-65.40", is 3.00
long, and ies 17% thru wall. The indication is on
the up stream side of the weld. ({Ciic.)

IGSCC indication #2 starts at L-78.50", is 0.60"

iong and is 13% thru wall. The indication is on the

up stream side of the weld. (Circ.}
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Table 1

IGSCC IRDICATIONS

LOCATION

ANDICATION DESCRIPTION

Recirculation

26.0

NG-D-18

“D" Loop
DW Eler 30

IGSCC indication #3 starte at L-68.40, is 0.3°°
iong, and ie 8% thru wall. The indication is on the
| up estream side of the weld. {(Axial)

IGSCC indication #4 starte at L-70.00", is 0.30"
long and is 8% thru wall. The indication is on the
up stream side of the weld. (Axial)

Shut Down
Cooling

14.0"

DW Elev 40°

13R Examination (Elbow to pipe configuratiom)
IGSCC indication #1 starte at L-1.70", ie 5.207
long, and 29% thru wall. The indication is on the
| up stream side of the weid. {Circ.)

IGSCC indication #2 starts at L-8.00", is 1.807
long, and 468 thru wall. The indication is on the
up stream eide of the weld. (Circ.)

IGSCC indication #3 starte at L-3.25", ie 0.50"
iong, and S51% thru wall. The indication ‘s on the
up stream side of the weld. (Axial)

IGSCC indication #4 starts at L-8.45", ie 0.40"
long, and 35% thru wall. The indication is on the
| up stream side of the weld. (Axial)

IGSCC indication #5 starte at L-8.65", ie 0.35"
iong, and 40% thru wall. The indication is on the
up stream side of che weld. ({(Axial)

IGSCC indication #6 starts at L-9.25%, is 0.3%5"
long, and 40% thru wall. The indication ie on the
| up etream side of the weld. (Axial)

IGSCC indication #7 starts at L-9.75", is 0.20"
iong, and 29% thru vali. The indication is on the

up stream side of the weld. (Axial)
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Table 1

IGSCC INDICATIONS

LOCATION

INDICATION DESCRIPTION

Core Spray

8.0"

NZ-3-43

DW Elev 73°

13R Examination (Elbow to pipe configuratiom)

IGSCC indication +1 starte at 11.60%, ie 0.30" lomng,
and im 22% thru walli. The indication ie on the down
stream side of the weld. (Axial)

IGSCC indication #2 scarts at 12.90%, is 0.30" lomg,
and ie 18% thru wall. The indication is on the down
stream side of the weld. (Axial)

IGSCC indication #3 starte at 14.807, is 0.40" long,
and is 318 thru wall. The indication is on the down
stream side of the weld. (Axial)

IGSCC indication #4 starts at 15.20%, ie 0.40" long,
and ie 22% thru wall. The indication is on the down
stream side of the .eld. ({(Axial)

IGSCC indication #5 starte st 16.60%, is 0.30" jong,
and is 31% thru wall. The indication ie on the down
stream side of the weid. (Axial}

IGSCC indication #6 starte at 0.20°, is 0.48" long,
and is 40% “hru wall. The indication is on the down
stream side of the weld. (Axial)

Core Spray

8.o"

NI-3-s34

DW Elev 73"

| 138 Exsmination (Pipe to reducer configuration)

IGSCC indication #1 starte at 0.70, is 0.80% long,
and ie 19% thru wall. The indication ie on the up
stream side of the weld. (Circ.)

IGSCOC indication #2 starts at 25.207, is 2.40" long,
and ie 42% thru wall. The indication is on the down

stream side of the weld. (Circ.)

c13/014




R R R R s B

Table 1

IGSCC INDICATIONS

SYSTEM PIPE DIA. WELD NO. LOCATION INDICATION DESCRIPTION
Core Spray a.o0" NI-31-44 DW Elev 73" ! IGSCC indication #3 rtarts at 0.70", is 0.44" long,
{Cont. } and ie 57% thru wall. The indication is on the down

stream side of the weld. (Axial)

IGSCC indication #4 starts at 6.10", is 0.68" long.
and ie 54% thru wall. The indication ie on the down
etream side of the weid. (Axial)

IGSCC indication #5 starte at 7.40°, is 0.45" long,
and ie 42% thru wall. The indication is on the down
gstream side of the weld. (Axial)

IGSCC indication #6 starts 2t 8.60", ies 0.48" long,
and is 31% thru wall. The indication is on the down
stream side of the weld. (Axial)

IGSCC indication #7 starte at 14.02", ie ©.49" lomng,
and is 318 thru wall. The indication is on the down
gtream aide of the weld. (Axial)

IGSCC indication #8 estarte at 18.007, is 0.40° lomg,
and ie 25% thru wall. The indication
etream side of the weld. ({(Axial)}

is

IGSCC indication #9 st “~ts at 19.00", is 0.48" long,
and is 31% thru wall. .ae indicatioe is

stream side of the weld. (Axial)

IGSCOC indication #10 starts at 20.50", is 0.232%
iong, and is 38% thru wall. The indication is on
the down stream side of the weld. (Axial)

IGSCC indication #11 starts at 21.30, ie 0.52°
long, and is 35% thru wall. The indication ies on
the down stream side of the weld. {Axial)
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IGSCC indication #12 starts st 10.80", is 0.407
long, and is 238 thru walli. The indication is on
the up stream side of the weld. (Axial)



— —

PIFE DIA.

TR-0P4
Rev. 1

Page i1 of 13

Table 1

IGSCC INDICATIONS

INDICATION DESCRIPTION

a.0"

NZ-3-44
{Cont.}

DW Elev 73"

IGSCC indication #13 starts at 11.90", is 0.72"
long, and is 34% thru wall. The indication ie on

| the up stream side of the weld. (Axial)

IGSCC indication #14 starte at 12.70%, is 0.20°
long, and is 36% thru wall. The indicstion is on
the up stream side of the weld. (Axial)

IGSCC indication #15 starts at 15.20, ie 0.40%
iong, and is 46% thru wall. The indication is on
the up stream side of the weld. {Axialj

IGSCC indication #16 starte at 16.20", ies O0.427
long, and ie 25% thru wall. The indication is omn
the up stream side of the weld. {(Axial)

IGSCC indication #17 starts at 16.90", ie 0.40"
long, and ie 21% thru wall. The indication is on
the up stream side of the weld. (Axial)

IGSCC indication #18 starte at 17.307, ie 0.39°
long, and is 31% thru wall. The indicstion is on
the up stream side of the weld. (Axial)

IGSCC indication #19 starte at 17.30, ies 0.41"
iong, and ie 34% thru wall. The indication is on

the up stream side of the weld. (A«ial)

IGSCC indication #20 starte at 18.20, ie 0.60"
long, and is 21% thru walli. The indication is om
the up stream side of the weld. iAxial)

IGSCC indication #2721 starte at 18.80%, is 0.39°
long, and is 29% thru wall. The indicetion ie on
the up stream side of the weid. ({(Axial)

IGSCC indication #22 starte at 19.60", is 0.40"
long, and (s 40% thru walli. Th» indication is on
“he up stream side of the weld. (Axial)
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IGSCC INDICATIONS

INDICATION DESCRIPTION
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13R Examination (Pipe to reducer configurationm)
IGSCC indication #1 starte at 22.50", is 1.00" long,
and is 21% thru wall. The indication is on the down
stream side of the weld. (Circ.)

IGSCC indication #2 starts at 1.55", is 0.32" lomng,
and is 21% thru wall. The indication is on the down
stream side of the weld. (Axial)

IGSCC indication #3 starte at 2.85", is 0.35" lomng,
and is 318 thru wall. The indicetion is on the down
stream side of the weld. (Axial)

IGSCC indication #4 starts et 25.40", ies 0.30% long,
and is S2% thru wall. The indication is on the down
stream side of the weld. (Axial)

IGSCC indication #5 starts at 26.50", is 0.25" lomg,
and is 42% thru wali. The indication ies on the down
stream side cf the weld. Axial




Table 2

CIRCUMFERENTIALLY FLAWED OVERLAY REPAIRED WELDS

PIPE AND FLAW GEOMETRIC DETAILS

NOTES :

) 0.D. = Outeide diameter

r tp = Pipe wall thickness

3. to = Total weld overlay repasir thickness
4. t = tp + to

5. L = Evaluation flaw length
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