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UNITED STATES OF AMERICA
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)
PACIFIC GAS AND ELECTRIC COMPANY )

)
Di abl o Canyon Power Pl ant )
Unit 1 )

)

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

License Amendment Request
No. 88-07

Pursuant to 10 CFR 50.90, Pacific Gas and Electric Company (PG&E) hereby
applies to amend its Diablo Canyon Power Plant (DCPP) Facility Operating
License No. DPR-80.

The proposed change amends the Units 1 and 2 Technical Specifications
(Appendix A of the Licenses) regarding Technical Specification 4.3.1.1, Table
4.3-1, Item 23, Seismic Trip.

Information on the proposed change is provided in Attachments A through C.

This change has been reviewed and is considered not to involve a significant
hazards consideration as defined in 10 CFR 50.92 or an unrevi ewed
environmental question. Further, there is reasonable assurance that the
health and safety of the public will not be endangered by the proposed change.
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Attachment A

TECHNICAL SPECIFICATION 4.3.1.1, TABLE 4.3-1,
ITEM 23, SEISMIC TRIP

A. INTRODUCTION

This license amendment is requested to avoid reactor trips and
unnecessary plant transients and to temporarily delay performance of
surveillance testing while at power. Reduction of reactor trips and
plant transients is recognized by the NRC (NUREG-1275, Vol. 1, July 1987;
NUREG-1272 AEOD/S701, May 1987; NUREG-1145, Vol. 3, June 1987; and NUREG
AEOD/P602, August 1986) as having significant impact upon safe
operation. Further, the NRC also supports the reduction of testing at
power as a safety improvement (NUREG/BR-0110, June 1988). The Unit 1

seismic trip system is identical to the Unit 2 system which has
experienced two automatic reactor trips during performance of seismic
trip system surveillance testing. PGhE believes the potential for a
similar reactor trip on Unit 1 during performance of this test at power
constitutes a safety concern in that the reactor protection system could
be challenged and result in a reactor trip. Since this LAR meets the
high priority review criteria of resolving a safety concern and
preventing plant shutdown, PGhE requests a high NRC priority for review
of the proposed license amendment.

PGSE has evaluated the current design and recognizes that certain
improvements of the seismic trip system design are needed with regard to
testing during power operation. PGhE is completing a system upgrade
design change for Unit 2 to provide for input relay coil continui ty alarm
and contact status monitoring. This upgrade will be installed during the
present refueling outage and installation is estimated to require at
least eight days. Over 300 wiring terminations and significant QC effort
are required to install the monitoring devices on the coils and contacts
of 18 relays.

The trip system upgrade cannot be implemented at power. The existing
seismic trip system design where one channel of sensors feeds two trains
does not provide reliable on-line testabili ty at power to preclude a
reactor trip. Also, the existing hardware does not provide for component
replacement or system modifications, such as the addition of logic status
indication at power without disabling the system by blocking relay
contacts or lifting leads (see FSAR Update, Figure 7.2-7, for the logic
design) (Attachment C). Accordingly, PGhE is requesting that the
requirement to perform the Unit 1 seismic trip actuating device test be
deferred unti 1 the next Unit 1 refueling outage. However, PGLE has
committed to test the seismic trip system during a forced outage of
sufficient duration (minimum of 24 hours) if the test has not been
performed in the last six months.

The status monitoring upgrade does not provide for system testability
features that would preclude the potential for reactor trips. Therefore,
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PG&E is proceeding with further evaluation of the DCPP Units 1 and 2
seismic trip system to determine additional actions necessary to reduce
the potential for reactor trips. This evaluation will include further
revi ew of the requirement for semiannual testing at power, an allowed
out-of-service time for the trip system to allow for maintenance, and
potential system upgrades to provide design features for reliable on-line
testing and component maintenance. This evaluation may result in PG&E

submitting future LARs to establish appropriate surveillance test
intervals and allowed out-of-service durations to perform maintenance.

B. DESCRIPTION OF AMENDMENT REQUEST

This license amendment request (LAR) proposes an exemption to Technical
Specification Surveillance Requirement 4.3. 1. 1, Table 4.3-1, Item 23,
Seismic Trip, that would change the present surveillance requirement for
the Unit 1 seismic trip actuating device operational test from a
semiannual frequency to test performance no later than the next refueling
outage (targeted for October 1989).

The proposed change to the Technical Specifications of Operating License
No. DPR-80 is noted in the marked-up copy of the applicable Technical
Specification (Attachment B).

C. BACKGROUND

The following is a bri ef summary of the history of events that led to
installation of the reactor seismic trip system in the Diablo Canyon
reactor protection scheme.

June 1977 At an ACRS Subcommittee meeting, PG&E was requested to
consider implementation of a seismic trip to provide
added assurance that safe shutdown would occur in the
event of an earthquake. The ACRS Subcommittee
Chai rman inquired whether PG&E had considered the
advantages and disadvantages of a seismic trip. The
ACRS request was based upon its belief that since the
plant was being requalified to a higher seismic ground
motion, a possibility existed that a critical
component may not be seismically qualified to the
higher level. While no specific examples were
identified, the ACRS felt that a seismic trip would
provide an additional margin of safety. In addition,"
the ACRS noted that the international regulatory
agencies were requiring a seismic trip system for
certain plants located in Japan. While PG&E initially
opposed the addition of a seismic trip system, PG&E

eventually committed to install such a system to
resolve schedule uncertainties.

February 1978 PG&E submitted a letter to the NRC Staff committing to
installation of an automat) c seismic trip system.
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Hay 1978

November 1978

1981

1982 — 1984

In SSER-7, the NRC Staff indicated they did not
consider the seismic trip system a requirement for the
reactor protection system.

The NRC Staff reviewed the design of the seismic trip
system and found it acceptable in SSER-8.

Unit 1 Technical Specifications were issued which
included the seismic trip in the reactor protection
system trip features.

A design verification program was performed by PGhE
and reviewed and approved by the NRC. This program
included a review of (1) the seismic, structural, and
mechanical aspects of safety-related structures,
systems, and components, and (2) design of safety
systems and the performance of safety analyses. The
review concluded that (1) the design of Diablo Canyon
conforms with the criteria of the license application,
and (2) there are no substantial safety hazards which
exist.

1985 — 1988 The Diablo Canyon Long Term Seismic Program was
performed and it was concluded that the seismic design
and existing seismic margins at Diablo Canyon are
adequate. This program is currently being reviewed by
the NRC Staff.

Thus, PGLE has performed several extensive seismic verification programs
after complying with the ACRS request to install a seismic trip. These
comprehensive programs over the past six years regarding the adequacy of
the design basis and compliance with the seismic license criteria provide
added assurance that all critical components are seismically qualified to
license criteria. Consequently, the need for the seismic trip, as
perceived by the ACRS in 1977, is no longer applicable.

i mi Tri m r n

The seismic trip system logic scheme is shown in FSAR Update, Figure
7.2-7 (Attachment C). The seismic trip system is comprised of three
seismic trigger modules anchored at 120 degree intervals on the
containment slab of each unit. The triaxial accelerometers within the
modules allow the sensing of acceleration in three directions and supply
the seismic trip information. Signals from each of the nine
accelerometers feed into two trains, A and B. If outputs greater than
0.35g in the same direction are produced by two out of three
accelerometer sensors, a reactor trip is generated. The reactor trip
signal bypasses the Solid State Protection System (SSPS) to directly trip
the respective train's reactor trip breaker shunt coil. FSAR Update,
Section 7.2.2.3.6, states "the seismic trip operates independently of,
and will not degrade the integrity of, the reactor protection system."
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Honitoring of the nine input relays for power failures is accomplished
through monitoring of a single relay in each of the three seismic sensor
packages. A failure of any one of these three of nine relays is alarmed
in the control room. This particular monitoring scheme did not prevent
two Unit 2 reactor trips because of undetected component failures that
were present in the unmonitored instrumentation channel when the other
channel was tested, thus making up the coincidence logic required for a
reactor trip. These events were reported in Licensee Event Reports (LER)
2-88-002, dated Harch 28, 1988, and LER 2-88-010, dated October 3, 1988.
The failed components in both cases would not have prevented a reactor
trip had an actual seismic event of the prescribed magnitude occurred.

PG&E committed in LER 2-88-010 to modify the seismic trip instrumentation
to provide for trip channel and logic status indication. Hhi le such a
modification provides the logic status indication of the instrumentation,it does not provide a system for reliable on-line testabi lity and
component maintenance. The existing seismic trip system design where one
channel of sensors feeds two trains does not provide on-line testabi lity
at power to preclude a reactor trip. Also, the existing hardware does
not provide for component replacement or system modifications, such as
addition of the logic status indication at power. Accordingly, PGhE is
requesting that the requirement to perform the Unit 1 seismic trip
actuating device test be deferred until the next Unit 1 refueling outage.

PGhE is proceeding with further evaluation of the DCPP Units 1 and 2
seismic trip system to determine additional actions necessary to preclude
reactor trips. This evaluation will include further review of the
requirement for semiannual trip actuating device testing at power, an
allowed out-of-service time for the trip system to allow for maintenance,
and potential system upgrades to provide design features for reliable
on-line testing and component maintenance. This evaluation may result in
PGhE submitting future LARs to establish appropriate surveillance test
intervals and allowed out-of-service durations to perform maintenance.

D. JUSTIFICATION

r h mi R r Tri

Technical Specification Bases 2.2.1, Seismic Trip, states in part that:

"The Seismic trip is provided to automatically shutdown the reactor in
the event of a seismic occurrence which corresponds in magnitude to the
Double Design Earthquake (DDE). No credit was taken for operation of the
Seismic trip in the safety analysis; however, its functional capability
at the specified trip settings is required to enhance the overall
reliability of the Reactor Trip System."

The seismic trip performs no explicit safety function and is not
specifically required for the mitigation of the consequences of any
accidents analyzed in Chapter 15 of the FSAR Update. DCPP is designed
and licensed to withstand Hosgri and DDE seismic events without relying
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on the seismic trip. PGLE's recent design verification and reevaluation
programs confirmed the seismic design adequacy of DCPP.

i r h imi T m rv ill in

The seismic trip system as described above provides a direct reactor trip
from the reactor trip breakers and reactor trip bypass breakers shunt
trip coils. The seismic trip sensors are provided with internal
batteries to assure operation in the event the power source is lost. The
initial trip actuating device test frequency was selected to coincide
with the vendor recommended semiannual battery check. The power source
is vital instrument power installed in accordance with Class lE
requirements with each of the three sensors powered from a separate
protection set. With this power distribution scheme, the battery backup
would be relied upon only if a protection set power supply were
inoperable, a condition administratively controlled. In the event that
none of the internal batteries were operable, two of three protection set
power supplies would be required to be unavailable to render the seismic
trip inoperable. This condition is prohibited by Technical
Specifications.

There are no regulatory requirements or industry standards which require
a seismic trip of the reactor. Accordingly, there is no Standardized
Technical Specification that specifi es a seismic trip. The manufacturer
recommends calibration of the instrumentation every 18 months and backup
battery power supply checks every six months. During development of the
Diablo Canyon Technical Specifications and surveillance test procedures,
the same semiannual testing frequency for the batteries was selected for
the trip actuating device operational test, instead of performing the
actuating device test when the calibration is performed every 18 months.

The components that malfunctioned during surveillance testing on Unit 2
and subsequently caused reactor trips were relays manufactured by MIDTEX
Relay, Inc. A vendor representative reported that the most likely
failure is an open coil failure which does not energize the relay on
demand. The input relays at DCPP are continuously energized and are
deenergized to actuate a reactor trip signal input. An input relay
failure has an extremely high probability of failing to the trip
position. Considering the duty cycles and environment the relays are
sub)ected to in the application used at DCPP, it is highly likely that
the relay would fail to the trip position should a coil failure occur.

Diablo Canyon has a comprehensive emergency procedure that provides
guidance to operators for responding to seismic events. Emergency
Procedure (EP) M-4, "Earthquake," has the operators manually trip the
reactor during a ma)or earthquake if the seismic trip system has not
automatically shutdown the unit.

r il ik v

The following is an evaluation of the risk significance of increasing the
surveillance test interval of the seismic trip system from once per 6
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months to up to once per 18 months. This evaluation demonstrates that
the request to defer operational testing of the seismic trip devices
until the next scheduled refueling outage will not increase the risk of
core damage and will, in fact, reduce the overall plant risk.

In the Diablo Canyon Probabi listic Risk Assessment, fai lure of reactor
trip during a seismic event was modeled. Although no credit was given
for reactor trip by the seismic trip device, conditions were assumed to
exist which would lead to a demand for reactor trip. This is a
reasonable assumption since if any equipment required for operation of
the plant fails during the seismic event, the reactor protection system
(RPS) wi 11 initiate a reactor trip. If no such equipment has failed,
then there is no reason for a reactor trip. In fact, it is safer to
leave the unit running, than to induce an unnecessary plant transient.
Examples of equipment failure which would result in a reactor trip are:
loss of feedwater, failure of condensate system, loss of 500 kV offsite
power (upon fai lure to survive a load rejection), turbine trip on thrust
bearing wear/failure trip or turbine vibration followed by operator
action to trip the turbine (for Unit 1 Reactor Trip on Turbine Trip above
10'L power), or operator action to trip the unit in response to the
seismic event.

The dominant scenarios identified in the seismic point estimate
quantification were reviewed to identify failures of reactor trip. The
total seismic core melt frequency from sequences involving fai lure of
reactor trip is approximately 2.7E-06. Of this, approximately 98K
involves sequences in which operator action is required to trip the
reactor because of failure of support systems to the reactor trip system
(i.e., loss of power to the reactor trip shunt coils). For these
sequences, the seismic trip system does not provide any increase in
reactor trip reliability since the shunt trip coils are not available.

For the remaining sequences in which support systems are available, the
seismic trip system could potentially increase the reactor trip system
reliability compared to the current PRA model (which does not take credit
for the seismic trip system). The total core melt frequency for these
sequences is approximately 4.5E-8; the main contribution (approximately
90'L) comes from the higher earthquake levels (above 1.5g spectral
acceleration). At these earthquake levels, a large percentage of
postulated reactor trip failure comes from seismic failure of the control
rods (control rod binding) due to displacement of reactor internals or
binding of reactor trip switchgear. Very little of the unreliability is
due to failure of the reactor trip signal. Currently, no credit is given
for boration of the RCS for such scenarios; if this were modeled, the
core melt frequency involving fai lure of reactor trip would be even lower
than 4.5E-8.

Thus, of the total core melt frequency, the seismic trip system can
provide, as a maximum, a benefit of approximately 4.5E-8 reduction in the
core melt frequency. In other words, complete elimination of the seismic
trip system would result in a maximum increase in core melt frequency of
4.5E-8, or approximately 0.02'L of the total core melt frequency. As it
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is only proposed to increase the surveillance test interval until the
next available Unit 1 outage, but no later than the next scheduled
refueling outage in October 1989, and not to remove the seismic trip
system, the increase in risk associated with this change would be much
less than the value stated above.

It is also worthwhile to note that there is risk associated with testing
the seismic trip system during full power operation. Diablo Canyon
Unit 2 has already experienced two reactor trips as a result of testing
the seismic trip system during operation. These inadvertent reactor
trips cause an increase in the potential risk of core damage. The Diablo
Canyon PRA results, reported in Chapter 6 of the Long Term Seismic
Program Final Report, showed a core melt frequency of 1.6E-5 due to
reactor trip initiating events. The initiating event frequency for
reactor trip events was 1.5 per year. Increasing this by 2 for the two
reactor trip events which resulted from testing of the seismic trip
system causes an increase of approximately 2.1E-5 in the core damage
frequency (assuming two additional reactor trips per year). This is
approximately a 10'L increase in the total core melt frequency. This
additional risk due to testing during operation more than offsets the
risk associated with increasing the surveillance test interval to once
per 18 months.

In conclusion, a review of the Diablo Canyon PRA seismic and nonseismic
results indicates that the overall risk of core damage at DCPP will not
be increased by increasing the surveillance test interval of the seismic
trip system. In fact, the overall plant risk would be reduced by
eliminating the potential for inadvertent reactor trip during testing.

E. SAFETY EVALUATION

Technical Specification Bases 2.2.1 concludes that the seismic trip
function enhances the overall reliability of the reactor trip system.
However, it is not specifically required for mitigating the consequences
of accidents analyzed in Chapter 15 of the FSAR Update. The DCPP PRA
evaluation concludes that the risk of core damage is not increased by
decreased surveillance testing of the seismic trip function, and that
overall plant safety would be enhanced due to a decrease in the
probability of reactor trips.

Based on the history and bases of the seismic reactor trip system, PGhE
believes there is reasonable assurance that the extension of the test
from january 1989, the next scheduled test date, until no later than the
next Unit 1 refueling outage, targeted for October 1989, will not
adversely affect the health and safety of the public.

F. NO SIGNIFICANT HAZARDS EVALUATION

PG&E has evaluated the hazard considerations involved with the proposed
amendment, focusing on the three standards set forth in 10 CFR 50.92(c)
as quoted below:
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The Commission may make final determination, pursuant to the
procedures in 50.91, that a proposed amendment to an operating
license for a facility licensed under 50.21(b) or 50.22 or for a
testing facility involves no significant hazards consideration, 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 three categories of the
significant hazards consideration standards.

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

Operation of the seismic trip is not required or assumed to mitigate
the consequences of any accident in the FSAR Update safety analyses.
Further, increasing the surveillance interval of the trip actuating
device operational test will not affect the integrity of the reactor
protection system. The seismic trip equipment history demonstrates
that equipment failures would have resulted in the seismic trip
system performing its intended function. Because the current design
does not permit reliable on-line testing at power, two challenges to
the reactor protection system have occurred during testing.
Therefore, the proposed exemption change to increase the surveillance
interval of the seismic reactor trip actuating device operational
test until the next refueling outage does not increase the
probabi lity or consequences of any accident previously evaluated.

2.

3.

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

There is no physical alteration to any plant system, nor is there a
change in the method by which any safety related system performs its
function. Therefore, the proposed change does not create the
possibility of a new or different kind of accident from any accident
previously evaluated.

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

The proposed change would potentially reduce the number of reactor
trips due to surveillance testing and, therefore, would result in an
increase in plant safety. Since the seismic reactor trip is not
assumed to function for any of the Chapter 15 FSAR Update accident
analyses, there is no affect on the margin of safety as defined in
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those analyses. Therefore, the proposed amendment does not involve a
significant reduction in a margin of safety.

G. NO SIGNIFICANT HAZARDS CONSIDERATION DETERMINATION

In conclusion, based on the above evaluation, PG&E submits 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.

H. ENVIRONMENTAL EVALUATION

PGhE has. evaluated the proposed change and determined that the change
does 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 change meets the eligibility criterion for
categorical exclusion set forth in 10 CFR 51.22(c)(9). Therefore,
pursuant to 10 CFR 51.22(b), an environmental assessment of the proposed
change is not required.
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