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PaciTic Gas and Electric Company

January 28, 1997

PG8 E Letter DCL-97-012

245 Market Street, Room 836-N9B
San Francisco, CA 94105

illailirrgAd~lnss
Mail Code N9B
P.O. Box 770000
San Francisco, CA 94177
415/973-0600 Fax 415/973-6567

Lawrence F. Womack
Vice President
Nuclear Technical Services

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C. 20555-0001

Docket No. 50-275, OL-DPR-80
Docket No. 50-323, OL-DPR-82
Diablo Canyon Units 1 and 2
120-Da Res onse to NRC Generic Letter 96-06 "Assurance of E ui ment 0 erabilit
and Containment Inte rit Durin Desi n-Basis Accident Conditions"

Gentlemen:

Generic Letter (GL) 96-06, "Assurance of Equipment Operability and Containment
Integrity During Design-Basis Accident Conditions," was issued on September 30,
1996. PG8 E submitted a 30-day response to GL 96-06 on October 29, 1996 (DCL-96-
218). PG8 E's 120-day response to GL 96-06 is enclosed.

Sincerely,

Lawrence F. Womack

Subscribed and sworn to before me
this 28th day of January 1997

Attorneys for Pacific Gas and
Electric Company
Bruce R. Worthington
Richard F. Locke

Notary Public Richard F. Locke

cc: Steven D. Bloom
L. J. Callan
Kenneth E. Perkins
Michael D. Tschiltz
Diablo Distribution

Enclosure

ALN/2232

O. GENA JEE
Comm&on 41067ctm

Notary Publla —Calfornlo I
SAN FRANCECO COUNlY

MyComm. Expires JUL ac. trow
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PGRE Letter DCL-97-012

ENCLOSURE

120-DAY RESPONSE TO NRC GENERIC LETTER 96-06, "ASSURANCE OF
EQUIPMENT OPERABILITYAND CONTAINMENTINTEGRITYDURING DESIGN-

BASIS ACCIDENT CONDITIONS"

Re uested Actions

"Addressees are requesfed to determine:

(1) ifcontainment air cooler cooling wafer systems are susceptible to either
waterhammer or fwo-phase flow condifions during posfulated accidenf condifions;

(2) ifpiping systems that penetrate fhe containment are susceptible to fhermal
expansion of fluid so thaf overpressurization ofpiping could occur.

In addition to theindividual addressee's postulated accident conditions, fheseifems
should be reviewed with respect fo fhe scenarios referencedin the generic lefter.

With regard to waferhammer, addressees may find Volumes 1 and 2 of NUREGICR-
5220, "Diagnosis of Condensation-Induced Waferhammer," dafed October 1988,
informative and usefulin evaluafing potential waterhammer conditions.

lfsystems are found to be suscepfible to the conditions discussedin fhis generic leffer,
addressees are expecfed to assess the operabilify of affected sysfems and take
corrective action as appropriafein accordance wifh the requirements stafedin 10 CFR
Part 50 Appendix B and as required by the planf Technical Specifications. GL 91-18,
"Informafion fo Licensees Regarding Two NRC Inspection Manual Sections o'

Resolution ofDegraded and Nonconforming Condifions and on Operabi%fy, " dated
November 7, 1991, confains guidance on the review of licensee operability
determinations and licensee resolufion ofdegraded and nonconforming conditions."

Re uested Information

"Wifhin 120 days of the date of fhis generic letter, addressees are requested to submit a
written summary report sfafing actions faken in response to fhe requesfed actions noted
above, conclusions thaf were reached relative to susceptibilify for waferhammer and
fwo-phase flowin fhe containment air cooler cooling water system and
overpressurizafion ofpiping thaf penetrates containmenf, the basis for confinued
operability ofaffected sysfems and componenfs as applicable, and corrective actions
that were implemented or are planned to be implemented. Ifsysfems were found to be





susceptible to fhe conditions fhaf are discussedin this generic leffer, identify the
sysfems affected and describe fhe specific circumstancesinvolved."

Re uired Res onse

"Within 30 days of fhe date of this generic letter, addressees are required fo submit a
written responseindicating: (1) whefher or nof fhe requested acfions willbe complefed,
(2) whefher or not fhe requestedinformafI'on willbe submitfed and (3) whether or not
the requesfed information willbe submitted within fhe requested time period.
Addressees who choose nof fo complete fhe requesfed actions, or choose nof fo submit
the requested information, or are unable to satisfy the requesfed complefion date, must
describein fheir response any alfernative course ofaction thafis proposed to be taken,
including the basis for establishing the acceptabilify of the proposed alternative course
of action and the basis for continued operability of affected systems and componenfs as
applicable."

RESPONSE

PG&E performed the following reviews relative to GL 96-06.

Waterhammer or Two-Phase Flow

At Diablo Canyon, containment fan cooler units (CFCUs) are cooled by the component
cooling water system (CCWS), which is a closed-loop system. Heat from the CCWS is
then transferred to the ultimate heat sink by the auxiliary saltwater system (ASWS),
which is an open-loop system. PG&E evaluated the CCWS and ASWS potential
susceptibility to either waterhammer or two-phase flow.

(a) CCWS

The CCWS provides a heat sink for the CFCUs and other components during
normal and accident conditions.

As discussed in Licensee Event Report 1-96-005-01 (DCL-96-159, dated July 31,
1996), and in PG&E's 30-day response to GL 96-06, the CCWS was found to be
vulnerable to flashing (i.e., boiling) and subsequent waterhammer following a
loss-of-coolant accident. PG&E installed a nitrogen pressurization system on the
CCWS for Units 1 and 2 to mitigate the possibility of flashing and subsequent
waterha mme r.

The CCWS was reviewed again in response to the issues raised in GL 96-06.
This review identified the potential for a small amount of cavitation during normal
operation downstream of the valves where CCWS flow exits the CFCUs.
However, this review also concluded that post-accident conditions would not
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result in significant enough additional cavitation to increase the pressure drop
over the valve such that CCWS flow balance, and thus operability, might be
affected. Therefore, two-phase flowwas determined to not be a concern for the
ability of the CCWS to fulfillits design basis functions.

PG&E's review also identified several piping sections that could be isolated and
trap water under post-accident conditions and that are supplied with relief valves.
In accordance with the discussion of relief valves in GL 96-06, PG8 E assessed
the impact of relief valve leakage, postulating a failure of the relief valve to fully
reseat following actuation. Only one valve, relief valve RV-52 in the CCWS, was
identified to have the potential for this type of leakage. PG8 E evaluation
concluded that the leakage would be of such small volume that sufficient time
would be available for the operators to identify and isolate the source of the
leakage without impacting CCWS or containment sump operability.

Therefore, other than installation of the nitrogen pressurization system, no other
actions were required to be taken for the CCWS.

(b) ASWS

The ASWS piping is located outside of containment, but nonetheless was
reviewed for waterhammer and two-phase flow since it provides the heat sink for
the CCWS.

The ASWS water temperature is relatively low and the flow is high. PGRE had
experienced waterhammer on the ASWS in the 1980s due to column separation,
but this issue was resolved with the installation of vacuum breakers. PGRE's
review in response to GL 96-06 determined that the ASWS was not susceptible to
waterhammer in post-accident conditions.

The ASWS was also reviewed for the potential for cavitation, in this case where
ASWS flow exits the CCWS heat exchangers. This review identified the potential
for a small amount of cavitation during normal operation. However, this review
also concluded that post-accident conditions would not be significant enough to
increase the pressure drop over the valve such that ASWS flow, and thus
operability, might be affected. Therefore, two-phase flowwas determined to not
be a concern for the ability of the ASWS to fulfillits design basis functions.

Therefore, no actions were required to be taken for the ASWS.
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Containment Penetrations and Isolated Pi in

PG&E performed a comprehensive review to identify all containment mechanical piping
and tubing penetrations and isolated piping segments inside containment.

An evaluation was then performed to determine if the containment penetration piping or
tubing sections might be susceptible to overpressurization during accident conditions.
This review also included a review of the potential for overpressurization of piping
segments in containment that could be isolated due to valve closure. If a given piping
or tubing section met one or more of the following criteria, then that particular section
was excluded from further review:

(a) an overpressurization relief device was installed in the piping between the
containment isolation valves, or the tubing contained an expansion bellows

(b) the trapped fluid was a gas (i.e., nitrogen, air, steam)

(c) a check valve was installed inside containment and a relief path for the fluid
through the check valve was available

(d) the trapped fluid was already at a higher temperature than postulated post-
accident containment temperatures

(e) a given system had fluid flow both before and during post-accident conditions

Following this initial review, 12 containment penetrations (8 piping segments and
4 tubing segments) and 3 segments inside containment (two tubing and one piping)
required further review. The 12 containment penetration segments contain piping or
tubing where fluid would be trapped between two closed containment isolation valves,
such that the containment penetration could subsequently be overpressurized following
a design basis accident. The 3 piping and tubing segments inside containment could
trap fluid between the inside containment isolation valve and an additional valve or
valves upstream of the containment isolation valve. For this further review, the loss-of-
coolant accident (LOCA) was considered to be the enveloping condition since all other
conditions are either at a lower temperature or are events that would not have sufficient
duration for heat transfer to cause a higher pressure.

To assess operability, the penetration piping and piping segments were evaluated to
determine the resulting pressure, associated pipe stresses and strains, and isolation
valve functionality. The structural integrity of the containment penetration flued heads
was also evaluated (the limiting loads for the design of the penetrations are the
bending moments, which are unchanged by the increase in internal pressure). For this
evaluation, PGRE conservatively assumed that the isolation valves initiallyhave zero
leakage, which would develop an overpressure condition, and that subsequently the
valves would not leak simultaneously; therefore, at no time would a flowpath from
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inside to outside containment be established. Any leaked fluid was assumed to be the
fluid that resided in the piping prior to containment isolation since the piping or tubing
pressure would be higher than the post-accident containment pressure.

As discussed below, PG8 E's review concluded that 14 of the 15 configurations were
within the limits of ASME Code Section III, Appendix F. Appendix F was used as a
criterion in accordance with the guidance provided in GL 91-1 8. The fifteenth
configuration (Item 1 below) also was within Appendix F limits, assuming that the
associated diaphragm valve leaks. PG&E also determined that one configuration was
reportable, in that post-accident operation of the post-accident sampling system
(PASS) could not be demonstrated for that particular penetration (Penetration 59).

(1) There were two penetrations that had manually-operated diaphragm valves,
penetrations 46 and 47. Assuming no leakage, piping stresses for containment
penetrations 46 and 47 would still be within Appendix F limits and, therefore, the
penetrations remain operable. For penetration 52, which has an air-operated
diaphragm valve inside containment that is not part of the containment boundary,
a PG8 E calculation demonstrated that the upper bound pressure at which the
rubber diaphragm will liftand allow fluid to pass by the seat is approximately
560 psig, thus limiting the pipe pressure to a value well below Appendix F limits
of 4440 psig; therefore, the piping is considered to remain operable. PG8 E also
verified that any fluid thus passed would be appropriately routed such that
licensing and design basis commitments were maintained. Though not assumed
above, should the diaphragm valves for penetrations 46 and 47 leak, PG8 E
likewise verified that the liquid would be appropriately routed.

(2) There were four penetrations (one with piping, three with tubing) and one piping
segment with air-operated globe valves. Assuming no leakage, piping pressures
for these penetrations would still be within Appendix F limits and, therefore, the
penetrations remain operable. (However, PG8 E could not conclusively
demonstrate that the valves associated with penetration 59 would be capable of
post-accident operation, as discussed below for systems required to be operable
in a post-accident condition.) It should be noted that experience shows that air-
operated globe valves will develop leaks at either the body-to-bonnet joint or the
packing, or through the seat at no greater than twice their rated pressure, which
is significantly lower than the pressure assuming no leakage. The pressurization
due to ambient changes would occur slowly enough that the containment
isolation capability of the valve would not be impaired and the affected joint would
adequately reseal following relief of the pressure. The small amount of fluid that
would leak out is pre-accident fluid and, therefore, would not contain any post-
accident source, and the joint would reseal in time to prevent any post-accident
source from exiting containment.

(3) There were four containment piping penetrations with air-operated ball valves.
Assuming no leakage, pressures and/or stresses for these penetrations would
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still be within Appendix F limits and, therefore, the penetrations remain operable.
In addition, the bolts holding the ball valves together most likely would begin to
stretch such that, at the point where bolt pre-load is exceeded, the valves would
leak, which would be lower than the pressure assuming no leakage. The small
amount of fluid that would leak out is pre-accident fluid and, therefore, would not
contain any post-accident source, and the valves would reseal in such time to
prevent any post-accident source from exiting containment.

(4) One containment penetration has solenoid valves, which are unidirectional valves
that only seal tight in the direction of normal flow. Therefore, it was assumed that
any fluid trapped between the valves would self-relieve towards the containment.
Even assuming the inboard valve did not relieve pressure, evaluation shows that
pressures are within Appendix F allowables.

(5) There are two tubing segments that are individually used to take frequent
samples of RCS fluid during normal operation. After each sample, the tubing
isolation valves are closed (while the fluid is hot); therefore, the degree of
overpressurization is expected to be greatly reduced, if it occurs at all. However,
even assuming the penetrations are full of water at normal containment ambient
temperature, and assuming no valve leakage, post-accident pressures will remain
within Appendix F allowables.

Therefore, PGB E's review concluded that the containment integrity function would not
be impaired and that Appendix F limits were not exceeded. With the exception of one
penetration, all the piping systems were also not required to be operable in post-
accident conditions.

Penetration 59 contains tubing used to provide reactor coolant system (RCS) hot leg
samples to the PASS, and this function is required in a post-accident condition. While
the valves associated with this tubing are expected to maintain containment integrity,
PGB E could not conclusively demonstrate that the valves would be capable of post-
accident operation. Therefore, PGB E determined that the PASS was potentially
inoperable, in that post-accident ability to take RCS samples potentially could not be
ensured. A report was made to the NRC in accordance with the Diablo Canyon Unit 1

license conditions on January 10, 1997. PGB E subsequently restored PASS
operability by providing continuous flow in the tubing during normal operation; the
temperature of the fluid in the tubing will be hotter than the postulated post-accident
containment temperature and, therefore, will not undergo pressurization.

Conclusions

PGB E's review of the issues raised in GL 96-06 determined that only the CCWS was
potentially vulnerable to waterhammer, and PG&E installed a nitrogen pressurization
system to resolve the potential waterhammer. This review also determined that both
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the CCWS and ASWS had the potential for cavitation; however, both systems were
shown to be able to meet their design basis functions.

PG&E review determined that several containment penetrations were potentially
vulnerable to overpressurization. However, all penetrations would continue to maintain
their integrity during and after design basis accidents and, therefore, maintain their
ability to perform their containment isolation function.

However, PG&E determined that the portion of the PASS that provides RCS hot leg
and pressurizer liquid space samples could not conclusively be demonstrated to be
capable of post-accident operation. Therefore, PG&E determined that the system was
potentially inoperable. PG&E subsequently restored system operability by providing
continuous flow in the tubing during normal operation; the temperature of the fluid in
the tubing will be hotter than the postulated post-accident containment temperature
and, therefore, will not undergo pressurization.

Lon -Term Actions

At this time, all systems are considered operable. No further actions are required for
waterhammer or two-phase flow considerations. Regarding overpressurization of
containment penetrations, PG&E is investigating various options for long-term
resolution. PG&E will submit an update to this response to the NRC by March 31,
1997, to provide the NRC with any proposed long-term actions.
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