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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555-0001

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

OF THE RE UEST FO RELIEF FOR A NON-CODE REPAIR

AT DIABLO CANYON NUCLEAR POWER PLANT UNIT NO. 2

PACIFIC GAS AND ELECTRIC COMPANY

DOCKET NO. 50-323

1.0 BACKGROUND

On September 7, 1995, a small pinhole steam leak was discovered during power
operation on an instrumentation sensing line piping connection at steam
generator (SG) 2-3 of Diablo Canyon Unit 2 (DC-2). The pinhole leak is
located at the toe of the socket weld in an unisolable section of ASME Class 2

high-energy piping attached to the SG 2-3 nozzle. The piping connection
consists of 3/4" A-106 Grade B, Schedule 80 piping, with a design pressure and
temperature of 1,415 psia and 600'F. The leak cannot be isolated and Code-
repaired during power operation; a Code weld repair would therefore require a

plant shutdown to Mode 5. Based on the guidance provided in Generic Letter
(GL) 90-05, (Reference 1), Pacific Gas and Electric (PG&E) determined that a
Code weld repair during power operation would be impractical. In Reference 2,
PG&E therefore requested that, pursuant to 10 CFR 50.55a(g)(6)(i), the NRC

grant relief for a temporary non-Code repair, consisting of a structural clamp
placed around the socket weld defect, to be used until the next entry into
Node 5 of sufficient duration, but no later than the next refueling outage
scheduled to begin March 16, 1996, at which time a Code weld repair in
accordance with ASME Section XI will be performed.

2. 0 EVALUATION

2.1 Structural Inte rit
PG&E's volumetric examination of the SG nozzle and the connected piping
indicated that the minimum wall-thickness was maintained and wall degradation
was not detectable. Comprehensive nondestructive examination (NDE) of the
flaw using ultrasonic testing and other nondestructive examination techniques
was not feasible due to the temperature of the pipe, the presence of the steam
.leak, the geometry of the socket weld, and the proximity to the steam
generator. PG&E also performed visual examinations at 11 other locations of
instrumentation sensing line connections. No evidence of leakage or piping
degradation was found.

Due to the lack of a comprehensive NDE of the flaw, PG&E performed an
evaluation of various potential failure modes to provide assurance of the
structural integrity of the line apart from the socket weld and to determine
the root cause of the pinhole flaw. These potential failure modes included
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fatigue due to thermal cycling and mechanical vibration, sustained overstress,
erosion/corrosion and steam flashing.

Based on a walkdown of the line and a review of the stress calculation of
record, PG&E concluded that this socket weld connection was not susceptible to
fatigue failure from thermal cycling or mechanical vibration or from sustained
overstress. Since the fluid in this line is essentially stagnant, and since
the limited volumetric inspection results showed no wall thinning in the areas
upstream or downstream of the weld, the line was also determined not to be
susceptible to erosion/corrosion. The effects due to steam flashing were also
ruled out as a possible failure mode since the location of the weld is
continuously at main steam line pressure, precluding phase change/flashing.

PG&E stated that a visual examination of. the leak did not exhibit any
linearity in the circumferential direction that would be indicative of the
existence of a fatigue crack. Due to stress risers, such cracks typically
initiate at the root or the toe of the weld. PG&E therefore attributed the
root cause of the weld flaw to the existence of a small crevice or pitting in
the inner surface of the weld between the pipe and the nozzle, most likely
created during initial construction by a localized lack of weld penetration.
Although the secondary water chemistry is controlled to minimize the amount of
corrosion agents in SGs, some agents could accumulate in the sensing line due
to the 'stagnant flow condition and the geometry'f the connection. These
corrosion, agents have the potential of inducing corrosion in the crevice and
forming a corrosion cell, leading to progressive localized corrosion through
the weld material in the form of a pinhole to the outer surface.

The staff has reviewed this evaluation and concludes that PG&E has provided a
plausible basis for the root cause of the pinhole leak.

2.2 Pro osed Non-Code Re air

PG&E has proposed a temporary repair of the weld consisting of an engineered
mechanical clamp enclosing the defective socket weld. Such repairs have been
previously approved at other plants, e.g., Beaver Valley (Reference 3). The
clamp is fabricated with strongbacks, to prevent pipe separation in the event
of a full 360 circumferential break, and is injected with thermo-setting
sealant to seal off the leakage. This clamp is designed and installed
consistent with the guidance in GL 90-05 for Class 2 piping non-Code repairs.
The design of the clamp is based on the system design temperature and pressure
and on the assumption of a complete through-wall 360'ircumferential flaw, in
accordance with a requirement in GL 90-05. It has also been designed in
accordance with the design requirements of ASME Code Case N-523 (Reference 4).
The staff has completed its review of this Code case and has identified some
deficiencies, and has therefore not endorsed this case. However, PG&E has
stated that the maximum stress in the clamp assembly is below 2/3 of the
material yield stress at design temperature. The staff finds this, along with
the other details of the design, to be acceptable.

A stress evaluation of the piping configuration with the additional mass of
the engineered mechanical clamp and associated strongbacks was performed. The
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evaluation considered all design basis loading conditions and load
combinations, including deadweight, pressure, thermal, and seismic. PG&E

demonstrated that the calculated stresses were within ASHE Class 2 Code
allowables.

PG&E has also performed a system interactions and hazards review, considering
pipe whip, jet impingement/fluid spray, and flooding. The review included a
walkdown of the area to identify any safety-related components that could be
affected. This review was based on the postulation of a full

360'ircumferentialbreak at the leak location. PG&E stated that this review
demonstrated that there would not be any adverse effects due to pipe whip, and
that no safety-related components are located in the zone of influence of the
jet impingement/fluid spray. The existing flooding analysis for the area was
also not affected, since the consequences of a break of the 3/4" line is
enveloped by those due to postulated breaks in previously analyzed steam and
feedwater lines. On this basis, PG&E concluded that the installation of the
engineered mechanical clamp (1) does not increase the probability of
occurrence, or the consequences of an accident or malfunction of equipment
important. to safety, as previously evaluated in the UFSAR, (2) there is no
possibility for an accident or malfunction of a different type than previously
evaluated in the UFSAR, and (3) there will be no reduction in the margin of
safety as defined in the basis for the technical specification. The staff
finds this acceptable.

PG&E committed to install the temporary non-Code repair under procedures
designed to preclude excessive loading on the piping and committed to provide
adequate precautions to minimize hazards to plant personnel. Due to the high
radiation level at this location, augmented inspection consisting of
observation of the non-Code repair by remote camera will be performed as part
of the normal plant operation on a daily basis. Leakage monitoring will
continue to be provided by containment leakage collection monitoring required
by the plant technical specifications at least once per 12 hours. The staff
finds this acceptable.

3.0 CONCLUSION

PG&E has demonstrated that compliance with the ASHE Section XI Code"
requirement for repair of a pinhole leak in the SG 2-3 instrumentation line
piping connection would result in a hardship or unusual difficulty without a
compensating increase in the level of quality and safety. In addition, PG&E's
evaluation of the piping condition appears reasonable, and the staff agrees
that a temporary repair in the form of an engineered clamp is appropriate and
acceptable. The staff authorizes the relief, pursuant to 10 CFR
50.55a(a)(3)(ii), until the next entry into Hode 5 of sufficient duration to
perform a Code repair, but no later than the next scheduled refueling outage,
scheduled to begin Harch 16, 1996. The staff also finds that the temporary
non-Code repair proposed and implemented by PG&E provides an acceptable level
of quality and safety until a Code repair can be performed.

The staff's conclusion was provided verbally to PG&E on September 21, 1995.
The non-Code repair was implemented on September 25, 1995.
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