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Pacific Gas and
Electric Company

March 12, 1999

PGKE Letter DCL-99-042

Lawrence F. Womack
Vice President
Nuclear Technical Services

Diab1o Canyon Power Plant
PO. Box 56
Avila Beach, CA 93424

805.545.6000

U.S. Nuclear Regulatory Commission
ATlN: Document Control Desk
Washington, DC 20555- 0001

Docket No. 50-275, OL-DPR-80
Docket No. 50-323, OL-DPR-82
Diablo Canyon Units 1 and 2
Su lement to License Amendment Re uest 97-05 "Revision of Technical
S ecification 3/4.7.3.1n

Dear Commissioners and Staff:
'I,

On May 22, 1997, PG8 E submitted License Amendment Request (LAR) 97-05, in
PG8E letter DCL 97-074. This LAR proposed to add new Technical Specifications
(TS) for the new component cooling water (CCW) surge tank pressurization system.
The CCW surge tank pressurization system was installed in both units in March
1997, to address concerns regarding potential flashing of the CCW system water
during transfer of the vital busses to the emergency diesel generators following a
loss-of-coolant accident.

On November 20, 1998, during a discussion between PG8 E and the NRC staff, the
NRC indicated that the addition of TS to control the CCW surge tank pressurization
system were not necessary; however, the NRC indicated that they would continue to
review the LAR to determine if the installation of the system constituted an
unreviewed safety question. PGRE agreed to withdraw the proposed TS changes.
Consequently, per this letter, PG8 E requests that the TS changes proposed in LAR
97-05 be withdrawn, and Attachments C, D, and E of DCL 97-074 be deleted.

On December 3, 1998, the NRC asked several additional questions regarding the
CCW surge tank pressurization system to aid in completing its review of the LAR.
On January 28, 1999, PG8 E discussed these questions with the NRC staff. Based
on the results of the discussion, the requested information is provided in Attachment
B of this letter.

Sincerely,

Lawrence F. Womack

9903250064 9903i2
PDR ADQCK 08000R78
P PDR
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PG8 E Letter DCL-99-042

cc: Edgar Bailey, DHS
Steven D. Bloom
Ellis W. Merschoff
David L. Proulx
Diablo Distribution

Attachments
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Attachment A

PGRE Letter DCL-99-042

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

Diablo Canyon Power Plant
Units 1 and 2

)
In the Matter of )
PACIFIC GAS AND ELECTRIC COMPANY)

)
)
)

Docket No. 50-275
Facility Operating License
No. DPR-80

Docket No. 50-323
Facility Operating License
No. DPR-82

AFFIDAVIT

Lawrence F. Womack, of lawful age, first being duly sworn upon oath says that
he is Vice President - Nuclear Technical Services of Pacific Gas and Electric
Company; that he is familiar with the content thereof; that he has executed LAR
97-05 supplement, dated March 12, 1999, on behalf of said company with full
power and authority to do so; and that the facts stated therein are true and
correct to the best of his knowledge, information, and belief.

Lawrence F. Womack
Vice President
Nuclear Technical Services

Subscribed and sworn to before me this 12th day of March, 1999.
County of San Luis Obispo
State of California

Notary Public

CHUCr, mCreV
Commission ¹ 1204640

Notary public - Catilomla
San Luis Obispo CountV

~ Comm Eyes Dcc122M2
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Attachment B

PG&E Letter DCL-99-042

Responses to NRC Questions Regarding
CCW Surge Tank Pressurization System

NRC Question 1:

What scenarios (component failure, tornado missile) can lead to rapid
depressunzafion and off-gassing, and whatis the effect on CCW operation?

PG8 E Response:

In Attachment B of PG&E letter DCL-98-096, dated July 9, 1998, "Supplement to
License Amendment Request 97-05, Revision of Technical Specification
3/4.7.3.1," the results of a failure modes and effects analysis (FMEA) on the
component cooling water (CCW) surge tank pressurization system and
components is documented. The FMEA considered high and moderate energy
line breaks, seismic interaction, and internally and externally generated tornado
missiles.

The FMEA demonstrates that the surge tank will not experience a failure that
would result in the system being incapable of performing its intended function
(maintaining system pressure during an event that results in high containment
temperature). However, the analyses indicate that events can occur that will
result in depressurization of the tank; however, these events are not required to
be assumed to occur concurrent with an event that would cause high containment
temperature.

The effect of rapid depressurization of the CCW surge tank pressurization system
was evaluated. Rapid depressurization will cause a small amount of nitrogen to
come out of solution (approximately 3 percent by volume). As described in the
response to Question 3, the surge tank provides enough static head to prevent
nitrogen from coming out of solution in the CCW pumps (CCWPs) and lower
sections of the system. In those locations where nitrogen would come out of
solution, the heat transfer capabilities of the CCW system (CCWS) are not
expected to be impacted.

NRC Question 2:

Are any changes warranfedin minimum and maximum surge tank levels fo
account for a higher leak rafe?
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PG8 E Letter DCL-99-042

PG8E Response:

PG8 E did not assume a higher CCWS leak rate after installation of the
pressurization system. The originally-licensed, nonmechanistic leak rate of 200
gallon per minute (gpm) for 20 minutes has continued to be assumed.
Consequently, no change in the minimum surge tank level setpoints was
required.

Ifa higher leak rate assumption was required to be assumed, the two CCW surge
tank level control valves can be recalibrated to maintain a higher level in the
surge tank, narrowing the normal operating band. However, the high level alarm
would not be changed since the corresponding level limitassures that the surge
tank will not become water solid as a result of the worst case CCWS insurge.

NRC Question 3:

Are the CCWPs continuously vented such that nitrogen gas willnot accumulate?

PG8 E Response:

The CCWPs are not continuously vented because nitrogen gas will not
accumulate in them. The CCWPs are not susceptible to nitrogen accumulation
due to the elevation difference between the surge tank and the pumps.-

The maximum concentration of nitrogen in the CCWS is established by the gas
pressure at the free surface of the CCW surge tank. The maximum concentration
of nitrogen at the free surface, assuming 25 pounds per square inch gauge (psig)
N, pressure (maximum) with CCW temperature at 60 F is 21.4 cc N, I kg H,O.
The water at the free surface is "saturated" with nitrogen. Ifthe nitrogen pressure
in the surge tank is lowered, nitrogen gas will come out of solution and .

conversely, ifthe pressure is raised, more nitrogen willgo into solution. However,
ifCCWS pressure increases (as it does due to elevation changes between the
surge tank and the pumps) there will be no increase in nitrogen concentration.

The surge tank free surface is normally at approximately the 171'levation. The
CCW surge tank surge lines are routed through the plant, connecting to the
system return headers at the 80'levation. The CCWP suction piping is at the
74'levation. The elevation change provides 42 pounds per square inch (psi)
pressure at the pump suction. The nitrogen gas pressure provides a nominal 20
psi pressure for a total of 62 psig at the pump suction. This does not include
frictional losses between the surge tank and CCWP suction.

As the static pressure in the CCWS increases (due to elevation change), the
CCW fluid can accommodate more nitrogen in solution. However, the
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concentration does not increase since there is no source of nitrogen in excess of
the tank's free surface concentration. At no point in the CCWS is the static
pressure less than the surge tank'free surface pressure which means that
nitrogen will not come out of solution anywhere other than the surge tank. The
CCWPs are installed at one of the lowest points in the system, where the static
pressure is maximum and consequently at a point in the system with the least
chance of nitrogen accumulation.

NRC uestion 4:

Have overpressurization events been adequately addressed?

PG8 E Response:

Mechanical Calculation M-353 analyzes the CCWS worst case over pressure
scenarios. Each scenario was reviewed as a part of the design process for the
nitrogen pressurization system. The review concluded that the original CCWS
analysis result is still bounding. Specifically, the initial analysis assumes that the
surge tank vent valve (RCV-16) is shut while the surge tank relief valve lifts at
10 percent accumulation. An additional pressure is added to account for the
water column that exists between the normal liquid level and the relief valve inlet.
This analysis establishes that the worst case pressure scenario results in a 33.9
psig pressure in the surge tank. This bounds the nitrogen pressurization
system's maximum nominal pressure of 25 psig.

NRC Question 5:

Whatis FMEA ofcomponents?

PG8 E Response:

The components installed in the pressurization system are considered to be
passive during the first minutes" of a design basis accident (DBA). That is, they
function,to maintain system boundary integrity only, and are not relied upon to
repositio'n to maintain boundary integrity or control pressure. There is no
mechanistic cause for regulator actuation. Post-LOCA irisurge and possible back
pressure regulator actuation can only happen when the CCWPs are in operation.
Ifthe CCWPs continue to operate, there is no need for surge tank pressurization.
Combinations of nonmechanistic failures have been listed and analyzed below:

'1.5 seconds for transfer directly to diesel, 72.5 seconds for double sequencing.
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PCV-2022
Open
Closed
Open
Closed
Open
Closed
Open
Closed

PCV-2020A/B
Open
Open
Closed
Closed
Open
Open
Closed
Closed

PCV-2021A/B
Open
Open
Open
Open
Closed
Closed
Closed
Closed

Normal
Note 1

Note 2
Note 3
Note 5
Note 7
Note 8
Note 9
Note 11

Accident
Note 1

Note 2
Note 4
Note 6
Note10

'ote13
Note 10
Note 12

Note 1. Surge tank remains pressurized because the capacity of Pressure
Control Valve (PCS-2020NB is greater than PCV-2022. Relief Valve
(RVj-2030 protects upstream piping and RV-45 protects the surge tank
from over pressurization. Class I nitrogen supply is quickly exhausted
through RV-2030.

Note 2. Surge tank remains pressurized. RV-45 protects surge tank from over
pressure and RV-2030 protects the piping upstream of PCV-2020NB.
Accident insurge plus full supply flow does not exceed RV-45's capacity.

Note 3 Surge tank depressurizes. Enter 12 hour action statement when we get
the surge tank low pressure alarm - no postulated accident during
allowed outage time. RV-2030 protect piping upstream of
PCV-2020NB.

Note 4. Surge tank depressurized. No requirement for pressurization system
after the first minutes of an accident. No mechanistic cause of regulator
failure during the first minutes of the accident because of Class I

installation and no insurge.

Note 5. Surge tank remains pressurized for at least 3 minutes with maximum
tank leakage. At low pressure alarm, enter 12 hour action statement.
No assumed accident while in action statement. RV-2030 protects
piping upstream of PCV-2020A/B from over pressure.

Note 6. Surge tank remains pressurized for at least 3 minutes with maximum
tank leakage. No requirement for pressurized surge tank after first
minutes of DBA. RV-2030 protects piping upstream of PCV-2020A/B
from over pressure.

Note 7. Surge tank remains pressurized, PCV-2020NB capacity is greater than
PCV-2022. RV-45 protects surge tank from over pressure.
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Note 8. Surge tank remains pressurized. Full supply flow does not exceed
RV-45's capacity.

Note 9. Surge tank depressurized. Enter 12 hour action statement at the surge
tank low pressure alarm.

Note 10. Surge tank depressurized. There is no mechanistic cause for the
backpressure regulator to fail open (no insurge during the first minutes
of DBA).

Note 11. These failures are consistent with failures assumed in the design.
Surge tank remains pressurized for a minimum of 3 minutes with
maximum tank leakage. Low pressure alarm is actuated and 12 hour
action statement is entered.

Note 12. These failures are consistent with failures assumed in the design.
Surge tank remains pressurized for a minimum of 3 minutes with
maximum tank leakage. No requirement for pressurization system after
first minutes of DBA.

Note 13. Surge tank remains pressurized for at least 3 minutes with maximum
tank leakage.'o requirement for pressurized surge tank after first
minutes of DBA.

Under all conditions, loss of one of the supply sources (Class I N„Class II N„
Instrument Air), due to system breach, does not result in a loss of surge tank
pressure because check valves in the associated lines prevent back flow..

Failure of RV-45 to liftand reseat is not considered a credible failure because the
licensing and design basis for Diablo Canyon Power Plant (DCPP) does not
specifically require the application of the single failure criterion for relief valves
either for fail-to-open or fail-to-reclose unless speciTically stated to the contrary in
the Final Safety Analysis Report, Safety Evaluation Reports and its Supplements,
or other licensing and design basis documents.

Failure modes of original CCW equipment have not changed as a result of
pressurization system installation'(see Question 17 for analysis of motor and air
operated valves).

NRC uestion 6:

Whatis the bounding high pressure scenario for the CCW system,'hatis the
potentialimpact on'fhe system, and howis this mitigated?
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PG&E Response:

All the analyses for maximum CCWS pressure conditions assume that the surge
tank vent valve (RCV-16) is closed and the surge tank relief valve (RV-45) is
lifting at 10 percent accumulation. An additional static head is included to
account for the water column above the normal liquid level to the inlet of the
surge tank relief valve. The total pressure per Calculation M-353 is 33.9 psig.
There are no credible system transients or inleakage events that exceed the
capacity of RV-45 (Calculations M-914 and M-209). These analyses considered
separately inleakages from the reactor coolant pump thermal barriers, residual
heat removal (RHR) heat exchangers, letdown and excess letdown heat
exchangers, seal water heat exchanger and post loss of coolant accident (LOCA)
insurge.

This analysis was reviewed as part of the design process that installed the
nitrogen pressurization system. It was determined that the impact on the CCWS
maximum pressure condition is bounded by the initial analysis.

NRC Question 7:

Whatis the bounding lowpressure scenario for fhe CCW system, whaf is the
potential impact on the system, and how is this mitigated?

PG&E Response:

The bounding low pressure scenario is a 200 gpm out leakage event. For
conservatism, the normal and backup supply of nitrogen to the pressurization
system is assumed to be unavailable.

The analysis shows that after the postulated 200 gpm leak for 20 minutes, a slight
vacuum of 13.2 pounds per square inch absolute (psia) exists at the surge tank
free surface. The impact of this reduced pressure is reduced net positive suction
head (NPSH) on the CCWPs. However, the reduced NPSH willstill support a
worst case CCWP operation at 14,000 gpm per pump at a fluid temperature of
250'F. This is sufficient flow for both emergency and normal operations.

The CCW surge tank is designed to withstand a total vacuum (0 psia).

NRC Question 8:

Whaf are combined temperature and pressure effect on degas scenario
(submittal only considers fhese separately)?
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PG8 E Response:

The worst case pressure scenario for the CCWS is a complete and rapid loss of
the nitrogen pressurization system. This event would occur with a breach of the
lines in the pressurization system (passive failure), or simultaneous failures of the
back pressure and supply regulators (passive components during the injection
phase). The impact of this scenario is worst in the highest components of the
system where static pressure is lowest. The containment fan cooler units
(CFCUs) whose highest elevation is 161', approximately 10'elow the free
surface of the surge tank are the most impacted.

The worst case temperature scenario is the CFCU outlet temperature during the
injection phase of a LOCA. Here the CCW exit temperatures from the CFCUs are
the highest that the system experiences, approximately 239 F.

Consistent with the DCPP licensing basis, the worst case temperature and worst
case pressure scenario.do not occur simultaneously (no postulated passive
failure during the first 24 hours of a DBA). However, to be conservative and
ensure that the limiting case has been bound by analysis, the simultaneous worst
case pressure and temperature degas scenarios have been considered
concurrently in a refined analysis.

The result of this analysis shows that the original approximation of 3 percent by
volume that comes out of solution at the worst case temperature (described in
PG8E Letter DCL-97-151 dated August 28, 1997, "Response to NRC Staffs
Concerns Regarding Installation of the Component Cooling Water Surge Tank
Pressurization System - Diablo Canyon Power Plant, Units 1 and 2)," was
conservative and bounds the combined worst case temperature and pressure
degas scenario.

NRC Question 9:

Abatis the effect of out-leakage event with surge tank level starting at low level
alarm setpoint? IWhy did the analysis assume level initiallyat high alarm
setpoint; this seems to be non-conservative?I

PG8E Response:

The licensing basis impact evaluation (LBIE) sent with PG8E Letter DCL-97-108,
dated June 12, 1997, "10 CFR 50.59 Safety Evaluation for Installation of the

. Component Cooling Water Surge Tank Pressurization System," referenced
Calculation M-175, Revision 2, which addresses this question. Calculation M-175
was revised as part of the pressurization system design evaluation.

7
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M-175, Revision 2, states that "post-leakage surge tank pressure will be
'minimized by using the smallest initial free volume and the maximum
post-leakage free volume."

The analysis assumed that the initial gas volume in the surge tank is based on
the highest liquid level, minimizing the gas volume. A smaller gas volume results
in lower postleakage surge tank pressure.

The liquid volume in the tank is assumed to correspond to the tank's lowest level.
A lower postleakage liquid level results in a lower NPSH for the CCWPs and
hence is most conservative for this analysis.

To be even more conservative, the calculation assumed that the nitrogen supply
system is unavailable during the out-leakage, so that no nitrogen (or air) make-up
is available.

The analysis shows that after the postulated 200 gpm leak for 20 minutes, a slight
vacuum of 13.2 psia exists at the surge tank free surface. The impact of this
reduced pressure is reduced NPSH on the CCWPs. However, the reduced
NPSH will still support a worst case CCWP operation at 14,000 gpm per pump at
a fluid temperature of 250 F..This is sufficient flow for both emergency and
normal operations.

NRC Question 10:

Whaf are the consequences ofa passive failure after 24 hours?

PG&E Response:

A passive failure of the pressurization system has the worst case effect of
depressurizing the CCW surge tank. The CCW surge tank was originally
designed and installed to be open to atmosphere. All pressurization tubing and
components tap into the surge tank above the liquid level meaning that a
pressurization system breach results only in gas leakage, but no fluid leakage.

Twenty-four hours after a LOCA coincident with a loss of offsite power (LOOP),
the heat load on the CFCUs from containment is not sufficient to raise the fluid in
the CFCU coils above saturation conditions with an unpressurized surge tank.
The CFCUs represent the worst case position for loss of pressure in the CCWS
due to their elevation (140'levation of containment) and the heat input to CCW
from the fans.
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As stated in Question 1, the affect of rapid depressurization (and release of about
"3 percent by volume of N,) is not expected to impact CCWP operation, heat

exchanger capability, or valve operability.

NRC Question 11:

Contrary to whatis statedin the licensee's LBIE, single active failures of
components must be considered (regulators, level control valves, etc.). Also, any
vulnerabilities due to loss ofinstrument air or loss ofelectrical power must be
assessed. Even though the function of the pressurization system may be
passive, the licensee must confirm that an active failure willnot compromise
performance of the CCWS.

PG8 E Response:

The intent of the statement in the LBIE was that no single active failures are
considered for the equipment installed as part of the nitrogen pressurization
system. The pressurization system components are considered passive and only
relied upon to maintain system boundary integrity during a DBA. The
pressurization system is comprised of tubing, relief valves, regulators, manual
valves, instruments, and pressurized cylinders. The relief valves and regulators
are disc and spring, or diaphragm and spring devices that respond to preset
system pressure. The instruments do not have a safety function. The remaining
original system components are still vulnerable to single active failures consistent
with the DCPP license. No additional single failures have been identified in the
original equipment that result from the pressurization system installation.

The level control valves for the CCWS surge tank are normally closed and fail
closed on loss of instrument air. They have no active function during an accident;
consequently, no active failure is postulated for these valves.

All motor operated and air operated valves with active safety functions have been
analyzed-for impact due to increased CCW surge tank pressure. See Question
17 for a detailed discussion.

The pressurization system does not impact a CCWP's ability to perform its safety
function. Calculation M-175 analyzes the new scenario for system outleakage
and resultant surge tank vacuum. The CCWPs will not become vapor bound
during normal operation and rapid degassification as described in Question 3.

The normal source of nitrogen pressure (and alternate instrument air pressure) is
design Class II and not postulated to be available during a DBA. Failure of these
sources of pressure were previously considered.
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The Class I source of nitrogen was installed to prevent challenging plant
"operability (on loss of normal nitrogen source). To be conservative, none of the

compressed gas sources are assumed available during a DBA.

Single failures in the electrical systems supplying the CCWS have been
considered. Installation of the nitrogen pressurization system does not impact
that analysis. The pressurization system uses electricity for instrumentation only;
none of which is credited for postaccident operation.

NRC Question 12:

Whyisn't the backpressure regulator sized to accommodate the insurge due to
LOCA heatinput; isn't this more limiting than normal level fluctuations? Is the
backpressure regulator designed forboth liquid and gas service?

PG8 E Response:

The backpressure regulator is not expected to relieve any pressure during the
first few minutes of a DBA. During the first few minutes, the CCWPs are
deenergized and no heat is being transferred to the CCWS and hence, no
insurge. Note, that heat is being transferred into the fluid in the CFCUs, but it is
expected that the amount of thermal expansion due to that heat transfer is not
sufficient to actuate the backpressure regulator.

The maximum post-LOCA insurge rate was calculated in Calculation M-209. This
analysis shows a maximum instantaneous insurge of 0.832 standard cubic feet
per minute (SCFM). The backpressure regulator has a capacity of 0.748 SCFM.
The CCW surge tank relief valve is capable of 2424 SCFM in case the surge tank
pressure exceeds 30 psig.

Th'ere is a narrow margin between the surge tank relief valve setpoint (30 + 2
psig) and the minimum pressure required to maintain the fluid in the CFCUs
subcooled during the accident (17 psig). Currently the span between the back
pressure regulator's shut-off and the supply regulator's highest outlet pressure is
less than 1 psig. This accounts for setting tolerance and control point deviations.
A backpressure regulator with a higher capacity would have a wider operating
band and would'cause the shut-off point and maximum supply pressure to
overlap. See Attachment C for a pictorial representation.

The backpressure regulator is designed for gas service only. Calculation M-209
shows that with a post-LOCA insurge, the surge tank under worst case conditions
will not go solid, and that the backpressure regulator will not be required to pass
water.

10
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NRC Question 13:

Confirm adequacy ofRV-45 capacity. RCP thermal barrier leakage; maximum
insurge; failed open regulator; failed open control valve; combination of these?

PG&E Response:

The maximum reactor coolant system (RCS) inleakage to the CCWS has been
determined in Calculation M-914. This analysis shows that a maximum insurge
rate of 258.6 gpm will result from a double-ended tube break in an RHR heat
exchanger.

The maximum calculated instantaneous surge tank insurge occurs post-LOCA
and is bounded by 373.4 gpm. This insurge happens early in the accident
(before 24 hours) when the CCWS heat load is highest. Combining the worst
case RCS inleakage (or any other RCS inleakage) with the maximum insurge
would not be consistent with the DCPP licensing basis.

Other credible single failures during nonaccident operation include a failed open
nitrogen supply regulator (25 SCFM) and a failed closed back pressure regulator.
Note that the CCWS make-up valves are air-to-open, fail closed. Since the
make-up valves are level-controlled, it is not credible that they will open as a
result of RCS inleakage and associated surge tank level increase.

The capacity of RV-45 is 483 gpm at 70 F and 2424 SCFM at 10 percent
accumulation. Consistent with the DCPP licensing basis, this relief valve is not
postulated to have an active failure.

Combining the worst case RCS inleakage (258.6 gpm) with the worst case
system failures (back pressure regulator failed closed, supply regulator failed
open at 25 SCFM or 187 gpm) results in a total of 445 gpm. This is below
RV-45's capacity.

NRC Question 14:

What are cnteria formaximum and minimum surge tank level and pressure;
basis?

PG&E Response:

The CCW surge tank high pressure limit is 30 psig and is based on ensuring that
all the piping and components comprising the CCW system are maintained below
their maximum design pressures. The surge tank itself is designed to withstand
150 psig at 300'F and a vacuum of 0 psia.

11



I

tI

4



Attachment B
'G8E Letter DCL-99-042

"The CCW surge tank low pressure limit is 17 psig and is based on maintaining
the CCW inventory in the CFCU coils subcooled after a concurrent LOCA and
LOOP.

The CCW surge tank high level limit is 27 inches above normal liquid level and is
based on engineering judgment to allow for reasonable surges and swells before

~ alerting the operator to possible in-leakage. Above 27 inches there is a chance
that the surge tank willgo solid (no available gas space) during a post-DBA surge
tank insurge.

CCW surge tank low level limit is 4000 gallons and based on providing adequate
NPSH for the CCWPs after withstanding a 200 gpm leak for 20 minutes.

NRC Question 15:

Ifthe CCW system was originally designed to accommodate 30 psig surge tank
pressure (RV-45 setpoint), why was replacement of Unit 1 CCWpump lube oil
coolers required?

PG8 E Response:

In September 1994, the possibility of overpressurizing the CCWP lube oil cooler
shell sides was identified. This occurred before identification of the CFCU water
hammer issue that resulted in installation of the pressurization system.

The evaluation noted that with high pressure radioactive inleakage to the CCWS,
RCV-16 (surge tank vent isolation valve) would close and the system pressure
would increase until RV-45 lifted. The static head at the lube oil cooler plus the
postulated additional pressure of RV-45 (surge tank relief valve) exceeded the
design pressure of the lube oil coolers before the CCWS was to be pressurized
with nitrogen.

The lube oil cooler end bonnet replacement occurred simultaneously but
independently of the pressurization system installation.

NRC Question 16:

What are the pressure effects on the current leakage criteria of 200 gpm for20
minutes (licensee must demonstrate that the pressure effects are insignificant
such that the criteria. should remain unchanged, or establish new criteria)?

12
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PG&E Response:

The CCW design basis leakage rate is defined as a nonmechanistic leak of 200
gpm. The CCWS surge tank volume provides operators with 20 minutes to locate
and stop the leak, or align the CCWS into separate trains. No basis or detailed
evaluation for the maximum leak rate of 200 gpm exists. Since the 200 gpm
value had not been calculated, it was not previously considered to be dependent
upon parameters such as crack size, system pressure or leak location. Design
Change Package (DCP) M-49284 and DCP M-50284 treated this nonmechanistic
leak rate in this manner.

The NRC has requested that PG&E evaluate the impact of the increased CCWS
pressure on the CCW leak rate and time allowed for operator response. The
following method was used to determine this new leak rate / response time:

1. Determine a reasonable leak location and corresponding CCW system
pressure with an unpressurized surge tank. The system pressure minus
atmospheric pressure at this location is the delta-P to be considered across
the postulated break.

2. Add 25 psi due to installation of the pressurization system to the above
delta-P, and estimate the new leak rate, assuming that the break behaves as
a square-edged orifice, and leak rate is proportional to the square root of
delta-P.

3. The new operator response time would be 20 minutes X (200 gpm/new leak
rate).

As discussed with the NRC, postulation of a leak location at the discharge of the
CCW pumps is a reasonable assumption. Considering the normal CCW system
operating configuration, consisting of two CCW pumps operating with one CCW
heat exchanger in service in Mode 1 (Power Operation), the new leak rate is
estimated to be 222 gpm at the CCW pump discharge, based on the above
approach. (Calculation M-1017 Balance 19 is a good model for CCW normal
operation).

Considering this new leak rate, an operator response time of approximately 18
minutes would be determined, based on this approach, ifthe leak rate were to be
considered as mechanistically derived. This is a small change in operator action
time and is not considered significant. Due to the minimal pressure effects, the
criteria of a 200 gpm nonmechanistic leak will remain unchanged.
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NRC Question 17:

Explain the dip evaluation of valves.

PG8 E Response:

This question was withdrawn per telecon with Steve Bloom and Jim Tatum,
January 28, 1999. The answer is included, however, because it supports other
NRC questions.

Airand motor operated valves (AOV and MOV) are designed and installed to
open or close with certain maximum differential pressures across the discs.

PG8E evaluated the impact of elevating the CCW system pressure by a nominal
20 psig (17 - 25 psig) on the operation of AOVs and MOVs in the system. This
evaluation was documented in the subject DCPs (DCP and M-049284 M-050284)
and the LBIE for those DCPs which referenced Calculations M-320 (U1) and
M-573 (U2). Each of these documents were submitted to the NRC with PG&E
Letter DCL-98-096 on July 9, 1998.

The evaluation in the LBIEs, DCPs, and calculations states that the AOVs and
MOVs in the CCWS are not affected by increasing the surge tank pressure since
upstream and downstream pressures rise equally (d/p remains constant). A few
exceptions were noted in the above evaluations. These valves connect the
CCWS to other systems (makeup water valves LCV-69, LCV-70) and CCWS
containment isolation valves (FCV-357, FCV-750, FCV-749, FCV-363, FCV-356
and FCV-361)

The makeup valves'aximum differential pressure was evaluated previously and
considered the maximum makeup water system pressure minus the lowest
CCWS pressure. Adding more pressure to the CCWS actually lowered the d/p
that the LCV-69 and LVC-70 must operate against.

The containment isolation valves (CIV) maximum upstream pressure was based
on the liftsetpoint for associated relief valves. For example, the section of CCW
pipe that serves the RCP lube oil coolers is isolated by containment isolation
valves FCV-356, FCV-363 and FCV-749. To prevent overpressurization of these
lines due to thermal expansion when isolated, RV-51 is installed and lifts at 150
psig. To be conservative, the pressure on the component side of the CIVs is
taken to be the liftpressure of RV-51 or 150 psig. This is above the normal
system pressure of nitrogen pressurizing CCWS. The system side of the CIVs is
exposed to CCWS pressure which is now higher than before, and hence, the
valves'aximum d/p is lower as a result of the pressurization system
modification.
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" Stem ejection forces were also analyzed for the nonbutterfly type valves in the
system.and found to be bounded by previous analysis.

NRC Question 18:

Calculation M-998 uses a surge tank liquid level of $ 71'". Does this bound the
minimum surge tank level for Unit 2, a/so?

PG8 E Response:

Both units'urge tanks lowest low level controllers have a design minimum level
of 171'".
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CCW Surge Tank Pressure Control System Tolerances
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8.0 DISCUSSION

Based on the tables in section 7.0, the following diagram is provided to demonstrate the
pressure control scheme for the CCW surge tank

NOTE: AAF: Acceptable As Found and AAL:Acceptable As Left

RV<5 reliefpressure 30 psig (desired) [10.12]

RV-4 reliefpressure 2S psig High pressure alarm at 2S psig, PS450B [10.10 & 10.11]

AALlower limit
[10.12]

25.6 psig
s&.0 psip Connot poim

PCV-2022

20.67 psig

22 pslg
Tight shut offpoint (desired

2L4 psig Tight shut offpoint (lower limit)

20.0 psip —Control poim
PCV-2020A &PCV-2020B

19.33 psig
1S.O psio

Low pressure alarm (PS-SSOA), [10.S & 10.9]

17 psig
CCW surge tank minimum required pressure
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