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1.0 INTRODUCTION

The NRC statt has reviewed Georgia Power Company's (the licensee's) submittals
dated April 30 end June ¢9, 1990, regerding the inspection results, flaw
evaluations and overlay repairs to support the continued operation of Hatch
Unit 1 n its present configuration for an 18-month fuel cycle. During the
Spring 1990 Hatch Unit 1 refueling outage, 127 welds in the recirculation,
residue) heat removal (RHR) and reactor water clean-up (RWCU) piping systems
were ultrasonically examined,

The results of the inspection showed that new flaw indicetions were found in
seven 28-inch recirculation welds. In addition, new flaws and growth of
existing flaws were reported in five unrepaired 28-inch recirculation welds,
Standard weld overlays were applied Lo those 12 flawes welds.

2.0 DISCUSSION

Inspection

A tota) of 1¢7 welds in the recirculation, RHR and RWCU piping systems were
inspectec during this refueling outage which included 34 previously overlay
repeired welds, nine unrepaired welds and seven non-safety related RWCU welds
outside the primary containment, The sampling for the non-sefety related RWCU
piping 1s about 10%. The origina)l sample size required an inspection of 83
welds which was expanded to 127 welds after flaw-like indications were found in
the original and expanded samples. The NRC staff concludes that the scope of
the IGSCC inspection meets the staff requirements and the guicelines in Gereric
Letter 88-01. The staff also concludes that the limited sample expansion of
Cetegory C welds (welds mitigated by induction heating stress improvement
(IHSI) process) is acceptable because all the welds with configuration similar
to the welds found flawed during this outa?e were inspected and other Category
C welds not inspected in this outage were inspected either in 1988 or 1987

outages.
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The 1icensee indiceted that during this outege ultrasonic examination was
performed with both shear and refracted longitudinal wave technigues using

& combination of manual and mechanized dote recording. New flaw indicetions
were found in seven 28«inch recircuiation welds (2BA-7, 28A-8, Z2BA-14, 28B-9,
¢8B-13, 28B-14 and 28B-15)., These are Category C welds mitigated with IMSI.

The worst cracking was reported in weid 18B-15, intermittently crackeo i
Circumferential direction with & maximum through-wal) depth of approximately
68%, Five 26-inch Category F welds (2BA-2, 2BA-4, 2BA-6, 20B-6 and 28B-12) ir
the recirculation piping system were reported to have new flaws and growth of
existing flaws., Category F welds are flawed welds with no weld overlay repair,
Al the 12 flawed welds mentioned above were weld overlay repaired during

this outage. Examination uof the remaining four Category F welds did not show
significant changes in flaw sizes from previous examinations. The licensee
reviewed the previous ultrasonic testing (UT) data of two Category C welds
(c6B-9 end 28B-15), which were found flawed during this outage. Weld 28B-9 was
inspected in the 1988 outage and weld 28B-15 wes last inspected in 1987. Heavy
root geometry type signals were reported in the previous UT deta. The licensee
ingiceted that these signals could have been evaluated as 165CC-11ke indications.
As a result of this finding, the licensee reviewed the previous UT data of al)
Lategory C welds not inspected during this outage and did not find any suspicious
ingications that required further examination.

Flaw Eva luation

Flaw indications were found in some weld overlays. Most of these indications
were characlerizeu a5 lack of fusion between weld beads. One boat sample was
taken from weld 28A-2. The result of the metallurgical examination of the boat
sample has shown that the UT indications were actually porosity in the first
layer of the weld overlay., Structural integrity Associates, Inc. (SIA)
performed the fiaw evaluation for the licensee. A1) the flaws in the overlays
were evaluvated as acceptable in accordance with the requirements of ASME Code.
The staff concludes that the flaw evaluetions are acceptable.

weld Overlay Repair

During this cutage, 12 28-inch recirculation welds we e overlay repaired

with stancard overlay design. SIA performed the overlay design for the licensee,
The designed overlay thickness took the credit of the first Tayer of the weld
overlay. One sided weld overlay was designed for si» pipe or elbow to

valve welds., The as~built thickness and length of each overlay repair were

reported to meet the minimun designed dimensions. Prior to this outage, 34

welds were weld overlay repaired with 30 welds in the recirculation system and four
welds in RHR system. SIA has evaluated the weld overlay induced shrinkage

stresses in the recirculation piping systems. The largest shrinkage stress on

unf lawed welds was reported to be 13.26 ksi on a C riser weld 12BR-C-1. The
shrinkage stresses &t the three unrepaired recirculation riser welds varied fron
1.87 ks1 to 6.4 ksi, A1l weld overlay induced shrinkage stresses were reported

to be within the ASME Code allouwable. SIA reevaluated the flaws in three
unrepaired welds using the revised shrinkage stresses and taking the credit of

[HS1.  The results of the reevaluation have shown that cracks in these unrepaired
welds will not grow.
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The NRC staff finds that SIA's overlay design took the credit of the first layer
which conteined ferrite content less than 7.5 FN. This is not consistent with
the guidelines in Generic Letter B8-01, which require & minimum ferrite content
of 7.5 FN to ensure eoequate IGSCC resistance in the overlay., SIA reported
that low ferrite content (6 to 7.5 FN) was measured in the first layer of sone
cverlays deposited with heat #XTE941 of Type 30EL stainless steel material,
These {lycrs were accepted 1n the overlay design because heat #XT594] contained
only 0.019 weight % cerbon., SIA justified the acceptance of these low ferrite
content layers by considering a trade-off benefit in IGSCC resistance hetween
carbon and ferrite content, which was demonstrated in the studies performed by
flectric Power Resesrch Institute and Genera) Electric Compeny. These studies
have shown that the 1GSCC resistance 1n austenitic stainless steel castings
containing 0,02 weight % carbon and §.5% ferrite 1s equivalent to the castings
contatining 0,035 weight & carbon and 7.5 FN. The staff does not a?roe completely
with S1A's justification because SIA did not discuss the base metal diluticen
effect which has the potential of increasing the carbon content in the first
layer of the overlay. The staff notes thet the upper bound of the carbon
content in the base metal such as type 304 stainless steel can be as high as
0.08%. If the carbon content in the base meta! 15 high, the corresponding
dilution effect will alse be large. Because of the dilution effect concern as
discusseu above, the staff concludes that SIA's standard cverlay design may not
be conservetive in accepting these initial layers with Tow ferrite content,

The Vicensee should provide further justification based on ihe actusl carbon
content of the actua) piping spocl. If adequate justificetion cannot be
proviced, the licensee should reevaluate the effective thickness of each
affected overlay &nd upgrade the affected overlay &s necessary during the next
refueling cutage.

3.0 Conclusiorn

Based on our review of the licensce's submittals, the staff concliudes that the
licensee has adecuately adorcssed 16SCC in stainless steel piping with respect

to inspections anc repairs performed during the Spring 1990 Match Unit 1 refueling
outage, and that these activities were performed in accordance with the guidelines
in Generic Letter §6-01, with the exception that those overiay repairs having

low ferrite content in the first layer are nct acceptable as standarc design
overlays., These affected overlays should be reevaivated based on actua)l carbon
content, If adequate justification cannot be made to support the existing design,
the overlays should be upgraded, as necessary, during the next refueling outage.
In adaition, the staff also concludes that Hatch Unit 1 can be safely operatec

for an 18-month fuel cycle in 1ts present configuration,



