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NUCLEAR REGULATORY COMMISSION

)
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)
PACIFIC GAS AND ELECTRIC COMPANY )

)
Di abl o Canyon Power Pl ant )
Uni ts 1 and 2 )

)

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

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

License Amendment Request
No. 88-04

Pursuant to 10 CFR 50.90, Pacific Gas and Electric Company (PGIIIE) hereby
applies to amend its Diablo Canyon Power Plant (DCPP) Facility Operating
License Nos. DPR-80 and DPR-82 (Licenses).

The proposed changes amend the Technical Specifications (Appendix A of the
Licenses) as regards Technical Specifications 2.2.1, 3.3.1 and associated
Bases.

Information on the proposed changes is provided in Attachments A and B.

These changes have been reviewed and are considered not to involve a

significant hazards consideration as defined in 10 CFR 50.92 or require an
environmental assessment in accordance with 10 CFR 51.22(b). Further, there
is reasonable assurance that the health and safety of the public will not be
endangered by the proposed changes.
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Attachment A

TECHNICAL SPECIFICATIONS 2.2.1, 3.1.1 AND ASSOCIATED BASES

DELETION OF REACTOR TRIP ON TURBINE TRIP BELOH 50 PERCENT POHER

. A. DESCRIPTION OF AMENDMENT REQUEST

This license amendment request (LAR) proposes to revise Technical
Specifications 2.2.1, 3.3.1 and associated Bases to change the current
reactor trip on turbine trip initiated when the thermal power is greater
than 10 percent to an initiation value where the thermal power is greater
than 50 percent.

Changes to the Technical Specifications of Operating License Nos. DPR-80
and DPR-82 are noted in the marked-up copy of the applicable Technical
Specifications (Attachment B).

B. BACKGROUND

1.0 Introduction

The basic design for Hestinghouse PHRs includes a reactor trip
following a turbine trip whenever the plant is above some nominal
power. This reactor trip is provided to sense a mismatch between
turbine load and reactor power, thereby minimizing the resultant
thermal transient. The reactor trip on turbine trip is an
anticipatory trip and no credit is taken for this trip in the FSAR

Update Chapter 15 accident analysis. NRC evaluations of the trip
function are provided in SSER 10 (August 1980, page II.K-12) and in
NRC Inspection Report 50-323/84-26 (November 24, 1984, pages 3 and
4). A turbine trip is sensed by a decrease in turbine auto-stop oil
pressure or by a limit switch on the full closure of the turbine stop
valves. To facilitate startups and controlled shutdowns, this trip
must be defeated at some nominal thermal power level. The proposed
change raises the thermal level at which the trip is reinstated from
the present value of 10 percent to 50 percent.

2.0 Discussion of Hardware Modification

The modification to permit a turbine trip without a reactor trip
below 50 percent thermal power is accomplished in the Solid State
Protection System (SSPS) by replacing the existing reactor trip
following turbine trip interlock P-7 with interlock P-9. One of the
P-7 outputs is replaced with a P-9 output in the logic card rack. On

the logic test panel, test switches are rewired to provide for the
semi-automatic tests. Also, a signal is provided from new bistables
in the Nuclear Instrumentation System as a power input to the P-9
permissive in the SSPS.

C. JUSTIFICATION

This license amendment request is submitted as part of PGhE's Trip
Reduction Program discussed in a previous submittal to the NRC (PGLE
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Letter DCL-87-136, dated June 15, 1987). Reducing the number of reactor
trips will reduce the number of unnecessary thermal transients to the
plant. A study was prepared by Westinghouse (Reference 1) for the
Westinghouse Owners Group concerning reactor trips generated by the
turbine-generator and its control systems. This report evaluated the
available data and focused attention on those areas, which if corrected,
would reduce reactor trips. One area of the study focused on equipment
modification and recommended that the P-9 permissive be added to permit
turbine trip without reactor trip at higher power levels to reduce
unnecessary reactor trips.

This change will permit continued reactor operation following a turbine
trip, provided that the reactor thermal power is no greater than 50
percent. This will enable continued plant operation and restart of the
turbine for trips that are readily correctable or allow commencement of an
orderly reactor shutdown.

A review of DCPP licensee event reports (LERs) for 1985 to 1987
demonstrates that this change would have a positive impact on plant
availability. During the time frame from 1985 to 1987 for both units,
there were eight turbine trips which resulted in reactor trips when power
levels were less than 50 percent but greater than 10 percent power. For
Unit 2, only the time frame of Harch 13, 1986 (beginning of commercial
operation of Unit 2) through 1987 was considered. Had the P-9 interlock
been installed, these reactor trips occurring because of the P-7 interlock
may have been prevented.

A license amendment for a similar change was issued for Beaver Valley
Power Station Units 1 and 2 on January 26, 1983, and Byron Units 1 and 2
on December 8, 1987 (the 10 percent permissive was replaced by a 30
percent permissive for Byron). A similar LAR was submitted for Salem
Units 1 and 2 on July 2, 1987, and noticed in the Federal Register on
October 21, 1987. A survey of pressurized water reactor plants showed
that ll power plants were licensed for reactor trip on turbine trip for
thermal power at 50 percent or greater.

D. SAFETY EVALUATION

An evaluation of the effects of deleting the reactor trip on turbine trip
below 50 percent power has been performed by Westinghouse for DCPP Units 1

and 2 (Reference 2). The evaluation considered all applicable accident
analyses contai ned in the FSAR Update and also included a best estimate
analysis to show that the pressurizer pressure will not reach'he PORV

setpoint. Thus, the probability of a stuck-open pressurizer power
operated relief valve (PORV) is not increased by the proposed change. The
Westinghouse evaluations are summarized below:

1.0 Evaluation of the Effect on FSAR Update Analysis of Deleting Reactor
Trip on Turbine Trip Below 50 Percent Power.

It was determined that in order to implement a new system that
eliminates the reactor trip on turbine trip with thermal power below
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50 percent, an evaluation was needed of the loss of load transient
initiated from a nominal 50 percent power coincident with a loss of
flow event 30 seconds after the turbine trip. The results of the
evaluation, presented below, demonstrate that the consequences of a
loss of load event below 50 percent power without a subsequent
reactor trip are bounded by (1) the results of the FSAR Update Loss
of Load/Turbine Trip events with respect to consideration of peak
pressure and (2) by the results of the FSAR Update Complete Loss of
Flow event with respect to minimum departure from nucleate boi ling
ratio (DNBR). The conclusion is that the elimination of the reactor
trip on turbirie trip occurring with thermal power below 50 percent
does not have an adverse impact on plant safety.

ndA i n 0 ri i n

1.1.1 Loss of External Electrical Load and/or Turbine Trip (FSAR
Update Section 15.2.7):

A major loss of load on a unit can result from loss of external
electrical load due to some system disturbance or from a turbine
trip. For the loss of external load without a subsequent
turbine trip, no direct reactor trip signal would be generated.
If a load decrease from less than 50 percent of thermal power
occurs, the control rods will insert and account for a step
change of 10 percent thermal power and the turbine. steam dump
system will operate and control up to 40 percent of the
remaining load decrease. Load rejection capabilities from 50
percent thermal power for both Units 1 and 2 were demonstrated
as part of the startup test program. These test results are
documented in Supplement 1 to the Unit 1 Startup Report, dated
April 29, 1985 (PGLE Letter DCL-85-174) and in the Unit 2

Startup Report, dated Hay 20, 1986 (PG&E Letter DCL-86-141). In
the event that a safety limit is approached, protection would be
provided by the high pressurizer pressure, low-low steam
generator water level, and overtemperature delta-T reactor trips.

For a turbine trip event, the reactor would be tripped directly
(unless below approximately 50 percent power) from a signal
derived from the turbine auto stop emergency trip fluid pressure
and turbine stop valves. The turbine stop valves close rapidly
(typically 0.1 seconds) on loss of trip fluid pressure. Upon
initiation of stop valve closure,- steam flow to the turbine
stops abruptly. Sensors on the stop valves detect the turbine
trip. Steam dump is initiated by a difference in Tave and
Tref Tref is generated off of turbine impulse pressure.
The loss of steam flow results in an almost immediate rise in
secondary system temperature and pressure with a resultant
primary system transient.

The automatic steam dump system will normally control the excess
steam pressure increase. Reactor coolant temperatures and
pressures do not significantly increase if the steam dump system
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and pressurizer pressure control system are functioning
properly. If the turbine condenser is not available, the excess
steam generation wi 11 be dumped to the atmosphere and main
feedwater flow will be lost. For this situation, feedwater flow
wi ll be maintained by the Auxiliary Feedwater System to ensure
adequate residual and decay heat removal capability.

In" the event that the steam dump fails to open following a loss
of load or turbine trip, the steam generator pressure and
reactor coolant temperature will increase rapidly. The
pressurizer safety valves and steam generator safety valves are,
however, sized to protect the RCS and steam generators against
overpressure conditions for all load losses without assuming the
operation of (1) the steam dump system, (2) pressurizer spray,
(3) pressurizer or steam generator PORVs, (4) automatic rod
cluster control assembly control or (5) direct reactor trip on
turbine trip.
The steam generator safety valve capacity is sized to remove the
steam flow at Engineered Safety Feature Rating (105 percent of
steam flow at rated power) from the steam generator without
exceeding 110 percent of the steam system design pressure. The
pressurizer safety valve capacity is sized based on a complete
loss of heat sink with the plant initially operating at the
maximum calculated turbine load along with operation of the
steam generator safety valves. The pressurizer safety valves
are then able to relieve sufficient steam to maintain the RCS

pressure within 110 percent of the RCS design pressure.

1.1.2 Loss of Forced Reactor Coolant Flow (FSAR Update
Section 15.3.4)

Normal power for the reactor coolant pumps is supplied through
busses from a transformer connected to the generator. When a
generator trip occurs, the busses are automatically transferred
to a transformer supplied from external power lines and the
pumps will continue to supply coolant flow to the core.

Following any turbine trip where there are no electrical faults
that require tripping of the generator from the PG&E system, the
generator remains connected to the system for 30 seconds
(turbine-generator motoring). The turbine-generator motoring
feature is provided so that full reactor coolant flow is
maintained to remove reactor core heat. After 30 seconds,
reactor coolant pump power supply is transferred to an offsite
supply.

In deleting the reactor trip on turbine trip function below 50
percent power, two scenarios must be addressed concerning loss
of reactor coolant flow after a turbine trip. The first
scenario is the failure of the 30 second turbine-generator
motoring time delay. When the 30 second time delay fails, the
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generator trips and a fast bus transfer to offsite power will
ensure reactor coolant flow. The second scenario is the failure
of the reactor coolant power supply to transfer to an offsite
supply 30 seconds after the turbine trip. This fai lure of power
supply transfer results in loss of forced reactor coolant flow
after 30 seconds. The immediate effect of the loss of coolant
flow is a more rapid increase in the coolant temperature
compared to the increased coolant temperature as a result of the
turbine trip by itself. Complete loss of forced reactor coolant
flow would then result in a reactor trip from either reactor
coolant pump (RCP) breaker position, RCP bus underfrequency, RCP

power supply undervoltage or low reactor coolant loop flow.

1.2 Ev 1 i n f ff n n n

The basic design philosophy for Westinghouse PHRs has included a
reactor trip following a turbine trip whenever the plant is above
some nominal power level (about 10 percent). Since reactor trip on
turbine trip is not required for safety, the trip function is
anticipatory only. Following the FSAR loss of load (turbine trip)
event, the reactor is tripped on a Reactor Protection System function
(i.e., high pressurizer pressure, overtemperature delta-T, or low-low
steam generator water level).

A turbine trip represents a load rejection transient if a reactor
trip does not occur. Typically, four cases are analyzed for a loss of
load (turbine trip) event. The four cases are minimum and maximum
moderator reactivity feedback, each considered with and without
pressurizer pressure control.

Wi h Pr riz r Pr r n r 1

The analyses performed without pressure control, both minimum and
maximum reactivity feedback cases, will result in a reactor trip on
high pressurizer pressure within approximately 6 to 7 seconds if the
event is initiated from full power, and within about 12 to 17 seconds
if the event is initiated from 50 percent power. The power and
temperature conditions that exist at full power are more DNBR

limiting than at partial powers with respect to the minimum DNBR

reached during the transient (in fact, the DNBR will increase
throughout the transient). The pressurizer safety valve setpoint
will be reached for both the full and partial power cases, which
assume no pressure control with the pressurizer PORVs or sprays.
However, the event ini tiated from partial power will turn around
faster due to the lower initial power and temperatures in addition to
the lower amount of stored energy in the fuel. For both the full
power and partial power cases, the reactor trip occurs long before
any fast bus transfer is attempted. Thus, the loss of flow which may
occur due to the fast bus transfer failure after the 30 seconds of
turbine-generator motoring wi 11 have no affect on the transient for
either the full or partial power cases. Therefore, the FSAR Update
analysis for the full power loss of load (turbine trip) event without
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pressurizer pressure control bounds any partial power loss of load
event without pressure control.

i hPr r rP r nr
A reactor trip for partial power, minimum and maximum moderator
reactivity feedback cases with pressurizer pressure control, may not
occur until an undervoltage or low flow trip setpoint is reached
after the failure of the fast bus transfer 30 seconds into the
event. The combination of power, temperature, and pressure
conditions which exist at the time of the loss of flow for the
partial power cases are less severe with respect to minimum DNBR than
those conditions which exist for the FSAR Update for a complete loss
of flow event. The primary DNB benefit is due to the lower initial
power level at the time of the loss of flow.

The minimum feedback case will gradually rise from the 50 percent
power level but stay below approximately 70 percent until the reactor
trip occurs on the reactor coolant pump undervoltage or low flow
(this is assuming that a reactor trip due to turbine trip does not
occur as would be expected when power rises above 50 percent). The
reactor coolant average temperature increases for the partial power
loss of load (turbine trip) event. However, the RCS average
temperature will not increase enough to offset the large DNB benefit
from the reduction in initial power level.

The power transient for the maximum reactivity feedback case will
steadily decrease from the initial power level due to the heatup and
moderator feedback effect. The RCS average temperature for this case
will increase, but not above the nominal full power RCS average
temperature, so the resultant minimum DNBR will be greater than the
minimum DNBR for the loss of flow event addressed in the FSAR Update.

Therefore, the event addressed in the FSAR Update based on complete
loss of flow from full power bounds the partial power cases with
respect to the minimum DNBR reached during the transient.

Hith pressurizer PORVs and sprays available for pressure cohtrol, the
RCS pressure increases to the PORV setpoint for both the full and
partial power cases. After reactor trip, the pressure will decrease
throughout the remainder of the transient. The cases without
pressure control are always more limiting with respect to the peak
pressures and, as stated above, the full power loss of load (turbine
trip) event addressed in the FSAR Update bounds any partial power
event with respect to peak pressure.

3 CwsllUUIM

This evaluation demonstrates that the consequences of a loss of load
(turbi ne trip) event below 50 percent power without a subsequent
reactor trip are bounded by the analysis presented in the FSAR Update
for loss of load/turbine trip events with respect to the peak
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pressure considerations, and by the information provided in the FSAR

Update for a complete loss of flow event with respect to the minimum
DNBR. Therefore, the proposed modifications to eliminate the reactor
trip on turbine trip with thermal power below 50 percent does not
adversely impact plant safety.

There are uncertainties associated with protection setpoints and
permissives. The uncertainty associated with the P-9 power range
permissive is less than 9 percent. The effect of this uncertainty
has been considered in the evaluation by assuming a reactor trip at
59 percent power. Thus, the licensing evaluation supports a
Technical Specification value of 50 percent power including
uncertainties, for P-9.

2.0 Best Estimate of Primary Pressure Response

NUREG 0737, Section II.K.3.10, requires that a change to the setpoint
of the reactor trip on turbine trip not be made until it has been
shown that the probability of a small break LOCA resulting from a
stuck-open PORV is substantially unaffected by the modification.
Presented below is a best estimate analytical study showing that no
additional pressurizer PORV challenges are expected following
modifications to eliminate direct reactor trips on turbine trips when
thermal power is below 50 percent.

2.1 mTrnin R n

A best estimate analytical study was performed to determine the
transient plant response to a turbine trip without a reactor trip
from 50 percent power. The analysis was performed using the LOFTRAN

computer code model (Reference 3) of the Diablo Canyon Units. This
computer model simulates the overall thermal/hydraulic/nuclear
response of the NSSS as well as the various control and protection
systems. Since the objective of this study was primarily to
determine the pressurizer peak pressure following the initiation of
the transient, the following assumptions were made that contribute to
a conservatively high prediction of pressurizer pressure:

(1) Beginning-of-Life (BOL) reactivity parameters were used to
provide the minimum moderator reactivity feedback, and
consequently, the minimum decrease in nuclear power as a result
of the initial increase in RCS temperature during the
transient. A moderator temperature coefficient of 0 hk/k/'F
was used, which is considered conservative for BOL operation at
50 percent power with xenon buildup and control bank D partially
inserted (HTC would actually be slightly negative for these
conditions).

(2) Transients were initiated from 52 percent power (2 percent
calorimetric error in the conservative direction) rather the
proposed 50 percent P-9 permissive setpoint. Transients
initiated from a lower power level would be less severe with
respect to peak pressurizer pressure.
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(3) The pressurizer model in LOFTRAN is conservative with respect to
predicting peak pressurizer pressures. This is because the
pressurizer pressure calculation model in LOFTRAN is
i sentropic. Comparison studies have shown that such models
overpredict pressurizer pressure during pressure-increase
transients.

For normal plant operation with all normal control systems assumed
operational, the calculated pressurizer peak pressure does not reach
the point of pressurizer PORV activation (PORV setpoint for the
Diablo Canyon Units is 2350 psia). Results also indicate that the
steam generator PORV does not open during this transient.

22 il r H A 1

For normal plant operation with all normal control systems assumed
operational, this transient does not result in opening the
pressurizer PORVs. However, the NRC has suggested that a turbine
trip without a reactor trip with turbine power below 50 percent
should not result in increased challenges to the pressurizer PORVs,
even in the event of "degraded" control system performance. A
sensitivity study was therefore performed to determine the effect of
certain control system failures on the potential for pressurizer PORV

challenges.

There are three main control systems that act during this transient:
the steam dump system, the pressurizer spray system, and the rod
control system. The steam dump system consists of 25 valves arranged
into 4 banks. A single credible failure was assumed to be the
fai lure of a bank of steam dump valves to open on demand following
the turbine trip. In the pressurizer spray system, the type of
failure assumed was a complete fai lure to receive any spray flow
(due, for example, to a failure of the control actuating signal).
For the rod control system, no control rod motion was assumed. This
could occur if the control rods are in manual control during the
transient, or there is a failure of the control actuating signal.

The results of the fai lure mode sensitivity study showed that for
normal system operation and for any single failure that was
considered, neither pressurizer nor steam generator PORVs opened. In
fact, it takes a combination of multiple control system failures to
result in opening of pressurizer or steam generator PORVs.

2. 3 ClÃCJIII

The following conclusions are based on the best estimate analysis
results:

(1) For normal plant operation with all normal control systems
assumed operational, modifications to permit a turbine trip
without actuating a direct reactor trip with thermal power below
50 percent will not result in opening the pressurizer PORVs.
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(2) For any single control system failure considered, the proposed
modification also will not result in opening the pressurizer
PORVs. Multiple control system failures are required in order
to cause pressurizer PORV opening.

Based upon the information provided above, PGhE believes there is
reasonable assurance that the health and safety of the public will not be
endangered by changing the reactor trip on turbine trip from a thermal
power greater than 10 percent to a thermal power greater than 50 percent.

E. NO SIGNIFICANT HA2ARDS EVALUATION

PG&E has evaluated the no significant hazard considerations involved with
the proposed amendment, focusing on the three standards set forth in 10
CFR 50.92(c), as quoted below:

The Commission may make a final determination, pursuant to the procedures
in paragraph 50.91, that a proposed amendment to an operating license for
a facility licensed under paragraph 50.21(b) or paragraph 50.22 or a
testing facility involves no 'significant hazards considerations, if
operation of the facility in accordance with the proposed amendment would
not:

(1) Involve a significant increase in the probability or
consequences of an accident previously evaluated; or

(2) Create the possibility of a new or different kind of accident
from any accident previously evaluated; or

(3) Involve a significant reduction in a margin of safety.

The following evaluation is provided for the no significant hazards
consideration standards.

l. Does the change involve a significant increase in the probability or
consequences of an accident previously evaluated?

The Hestinghouse evaluation provided in Reference 2 and
summarized above demonstrates that the consequences of a loss of load
(turbine trip) below 50 percent power without a subsequent reactor
trip are bounded by the analyses presented in the FSAR Update.
Specifically, calculated peak pressure is within the FSAR Update
value for the Loss of Load/Turbine Trip event and calculated minimum
DNBR is within the FSAR Update value for the Complete Loss of Flow
event. Hestinghouse also performed a best estimate analysis to
determine if the PORVs would be challenged to relieve pressure
following a turbine trip without a direct reactor trip at 50 percent
power. Analysis results show that RCS pressure will not reach the

,,pressurizer or steam generator PORV setpoints, even with a single
failure in the control system. Actuation of RCS PORVs would
therefore not be expected, eliminating the possibility of a
stuck-open PORV..
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The reactor trip upon turbine trip is an anticipatory trip and no
credit is taken for this trip in the FSAR Update Chapter 15 accident
analysis. The loss of load (turbine trip) accident analysis assumes
that a reactor trip would be initiated from the reactor protection
system. As a result, revising the setpoint for enabling this
anticipatory trip will have no impact on the accident analysis.
Therefore, the proposed change does not involve a significant
increase in the probability or consequences of an accident previously
evaluated.

2. Does the change create the possibility or a new or different kind of
accident from any accident previously evaluated?

Increasing the power level at which a reactor trip is actuated on
turbine trip does not introduce a significant change to the plant
design bases. Pressurizer and steam generator safety valves are
designed to prevent the steam system and reactor coolant system from
exceeding 100 percent of design pressure in the event that a control
grade system should fail during a load rejection. As discussed in
Item 1 above, the reactor trip on turbine trip is an anticipatory
trip for which no credit is taken in the accident analysis for the
plant.

Therefore, this change does not create the possibility or a new or
different kind of accident from any accident previously evaluated.

3. Does the change involve a significant reduction in a margin of safety?

Load rejection from 50 percent power without a direct reactor trip is
within the design and operating limits of the plant and has been
shown to be bounded by the present FSAR Update safety analysis.
Margins of safety with respect to peak pressure and minimum DNBR are
preserved by the reactor protection system, pressurizer safety
valves, and steam generator safety valves, none of which are affected
by the proposed changes. Therefore, there is no significant
reduction in a margin of safety.

F. NO SIGNIFICANT HAZARDS CONSIDERATION DETERMINATION

Based on the above safety evaluation, PG&E concludes that the activities
associated with this LAR satisfy the no significant hazards consideration
standards of 10 CFR 50.92(c) and, accordingly, a no significant hazards
consideration finding is justified.

G. ENVIRONMENTAL EVALUATION

PGhE has evaluated the proposed changes and determined that the changes do
not involve (i) a significant hazards consideration, (ii) a significant
change in the types or significant increase in the amounts of any
effluents that may be released offsite, or (iii) a significant increase in
individual or cumulative occupational radiation exposure. Accordingly,
the proposed changes meet the eligibility criterion for categorical
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.exclusion set forth in 10 CFR 51.22(c)(9). Therefore, pursuant to 10 CFR

51.22(b), an environmental assessment of the proposed changes is not
required.
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