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PGandE Letter No.: DCL-85-285

Mr. John B.'artin, Regional Administrator
U. S. Nuclear Regulatory Commission, Region V
1450 Maria Lane, Suite 210
Walnut Creek, CA 94596-5368

Re: Docket No.'0-275, OL-DPR-80
Docket No. 50-323, OL-DPR-82
Diablo Canyon Units 1 and 2
RHR System Weld Crack

Dear Mr. Martin:

In response to NRC Inspection Report IEIR 50-275 85-, PGandE's letter
DCL-85-247, dated July 19, 1985, stated that the issue of an RHR system weld
crack would be addressed in a written report by the end of August 1985.

The enclosed report provides the results of PGandE's evaluation of the
construction and operational implications of an RHR system weld crack. The
evaluation of available data supports the conclusion that three weld leakages
found are isolated occurrences and are not indicative of a generic design or
construction concern.

Kindly acknowledge receipt of this material on the enclosed copy of this
letter and return it in the enclosed addressed envelope.

Sincerely,

J. Shiffer~

~

Encl osure

cc: L. Chandler
R. T. Dodds
G. W. Knighton
B. Norton
H. E. Schierling
CPUC
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hI'GandE Letter No.: DCL-85-285

ENCLOSURE

A REPORT ON

IMPLICATIONS OF AN RHR SYSTEM MELD CRACK

A June 7, 1985, NRC Inspection Report requested PGandE to evaluate the generic
implications of a leaking socket weld identified by the NRC in the residual
heat removal (RHR) system and to establish why the system walkdown inspection
effort at Diablo Canyon Power Plant (DCPP) did not find this weld and another
leaking weld also found by an NRC inspector (Ref. IEIR Report 50-275/84-32).
The evaluation has been completed and the data confirms that a generic concern
does not exist with either the welded connections or the leak minimization
program at DCPP.

Constructi on Impl icati ons

There have been three socket weld leaks associated with safety-related
austenitic stainless steel piping systems at DCPP:

o Leak 1 - RHR vent line, Unit 2
o Leak 2 - Accumulator l-l drain line, Unit 1

o Leak 3 - Charging pump relief valve (RV) line, Unit 1

Leak 1 was an RHR system field weld in a 3/4-inch socket weld in a vent line
to the RHR injection line for the reactor coolant system (RCS) hot legs 1 and
2. The leak was caused by a crack within the weld metal and was detected by
the presence of a small deposit of boric acid crystals. Metallurgical
investigation indicated that the crack resulted from mechanical stress,
probably the result of an inadequate fitup gap in the socket weld assembly
coohined with cooling shrinkage strain. The defect was very small, localized,
and may not have been at the surface in the construction phase, and hence it
would not have been detected during the hydrostatic test. The defective weld
has been replaced.

Leak 2, in a 1-inch socket weld, was the result of overlapping lack of fusion
on the root pass and cover pass. To substantiate that the defect was an
isolated case, all socket welds on accumulator drain lines were inspected and
found to be acceptable. As in the case of the RHR system leak, detection was
facilitated by the presence of a very small deposit of boric acid crystals.
The defective weld has been replaced.

Leak 3 was located at the 3/4-inch socket welded pipe-to-flange connection on
the inlet side of valve 1-8116, which is attached to the reciprocating
charging pump 1-3 discharge line. Based on metallurgical analysis, the leak
was caused by a weld metal crack which is believed to have resulted from pump
pulsation-induced fatigue. This piping system was modified with the addition
of pulsation damping and suction stabilization. The leak probably existed
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prior to system modifications but was discovered after this modification,
which eliminated most of the hydraulic pulsation in this piping and recurrence
is not anticipated. The defective weld has been replaced.

Operational Implications and Conclusion

The RHR system weld (Leak 1) is located in the region of piping included
within the scope of Surveillance Test Procedure (STP) M-86D, "RHR Pump 2

Subsystem Leak Reduction." The leak was of such a minor nature that it was
detected only by the presence of small deposits of boric acid crystals. The
NRC inspector identified the leaking weld prior to implementation of the plant
walkdowns which were to be conducted per STP M-86D prior to initial
criticality. The leak would have been detected at that time. The technical
specifications require an operable RHR pump and flow path alignment into the
cold legs. The vent line is downstream of valve 8716A and 8716B and located
on line 985 (RHR injection into hot legs 1 and 2). Leakage through the vent
connection can be isolated by closing these valves while maintaining a flow
path to the cold legs. If the weld had failed prior to performing STP M-86D
for the first time, there would not have been a radiation release and public
safety would not have been compr omised.

The accumulator drain line leak (Leak 2) is not located in a readily
accessible and traveled area and also is not in the scope of STP M 86 which is
exclusively for systems outside containment.'he leak was of such a minor
nature that it was detected only by the presence of small deposits of boric
acid crystals. Should a leak of any significance have occurred in the
accumulator vent line (Sl-1833), it would have been imnediately detected by a

loss of tank pressure and rising sump level. Check valves in the accumulator
discharge line (Sl-1294) would protect the reactor coolant system from
depressurization. Proper action would be taken in accordance with the DCPP

Technical Specifications and the health and safety of the public would be
assur ed.

Vibrations in reciprocating pump systems caused by pulsations exciting
acoustic and mechanical resonances are well known and probably were the cause
of the high cycle fatigue cracking (Leak 3) described previously for the
socket weld at RV 1-8116. The source of the occurrence has been eliminated by
the addition of pulsation damping and suction stabilization which minimizes
these excitations. This modification should eliminate any future
fatigue-related leaks caused by pulsation in this piping. Additionally, plant

ersonnel are visually monitoring the connection for any new signs of
eakage. A gross leak through the RV inlet line would be readily detected by

a drop in pump discharge pressur'e and the discharge check valve would prevent
a backflow through the charging line. The centrifugal charging pumps would be
available to maintain normal charging flow. Thus, the health and safety of
the public would not be compromised.

There are several thousand socket welds of various sizes in the piping systems
in Units 1 and 2. Of these, only three leaks were detected after the
completion of the construction phase. One of these leaks was found by plant
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personnel and two of these leaks were found by an HRC inspector, one of which
would have been found by plant personnel when STP M-86D was performed. The
mechanism responsible for leakage was different for all three welds (i.e.,
lack of fusion, fatigue, and shrinkage cracking). Based upon the diversity of
cause of the leakage and the miniscule number of leaks observed out of the
total population of pipe welds, it can be concluded that these occurrences are
isolated events and are not indicative of a generic design or construction
concern.

The leak minimization program provides adequate assurance that system leakages
will be detected before they can adversely affect the public health and safety.

IA
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