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ENCLOSURE

UNITED STATES OF AMERICA
NUCLEAR REGULATORYCOMMISSION

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

License Amendment Request No. 94-11

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

The proposed changes revise Technical Specification (Appendix A of the Licenses)
3/4.3.2, "Engineered Safety Features Actuation System Instrumentation." Information
on the proposed changes is provided in Attachments A, B, C, D, E, F, and G.

These changes have been reviewed and are considered not to involve a significant
hazards consideration as defined in 10 CFR 50.92 and not to 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.

Sincerely,

Gregory M. Rueger

ADPIANED. TOLEFAEE
COMM. 4 979198

Notory Pubic —Colifornio
SAN FPANCSCO COUNly

MyComm. Explros OEC 22. 1996

Subscribed and sworn to before me
this 14th day of November 1994

'ttorneys for Pacific Gas and
Electric Company
Howard V. Golub
Christ her J. Warner

Notary Public
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ATTACHMENTA

REVISION OF TECHNICALSPECIFICATION 3/4.3.2-
SLAVE RELAYTEST FREQUENCY RELAXATION

A. DESCRIPTION OF AMENDMENTREQUEST

This license amendment request (LAR) proposes to revise Technical
Specification (TS) 3/4.3.2, "Engineered Safety Features Actuation System
Instrumentation," Table 4.3-2, "Engineered Safety Features Actuation System
Instrumentation Surveillance Requirements," to revise the slave relay test
frequency from quarterly (Q) to refueling (R) for Functional Units 1.b., 2.b.,
3.a.2), 3.b.2), 3.c.1), 4.b., 5.a., and 6.b. The LARwould also remove table
notation 4 from Table 4.3-2. The associated Bases would also be appropriately
revised.

Changes to the TS and associated Bases are noted in the marked-up copy of
the applicable TS (Attachment B).

BACKGROUND

Generic Letter (GL) 93-05, "Line Item Technical Specification Improvements to
Reduce Surveillance Requirements for Testing During Power Operation," was
approved in September 1993. This GL is the result of recommendations from a
1983 NRC task group formed to investigate problems with surveillance testing
required by TS. The objective of the NRC task group was: (1) to review the
basis for test frequencies; (2) to ensure that the tests promote safety and do not
degrade equipment; and (3) to review surveillance tests for unnecessary burden
on plant personnel. The studies found that while some testing at power is
essential to verify equipment and system operability, safety can be improved,
equipment degradation decreased, and unnecessary personnel burden relaxed
by reducing the amount of testing at power. The relaxation of the slave relay
test frequency is consistent with the objectives of the NRC task group.

SSPS Overview

The solid state protection system (SSPS) is designed to actuate plant
engineered safety feature (ESF) components when it receives the appropriate
input signals. The SSPS consists of two redundant, electrically independent
trains. ESF components are arranged so that a failure of either SSPS train will
not result in the loss of a required safety function.
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ESF components are actuated by slave relays in the SSPS. The slave relays
are actuated by master relays, which are actuated by the logic circuits of the
SSPS. Each slave relay actuates multiple ESF components. Most slave relays
actuate the ESF component directly. A small number of slave relays actuate
interposing relays that actuate the ESF components.

A safeguards test cabinet (STC) is also provided to allow testing of the slave
relays. The STC consists of test switches that apply voltage to a particular slave
relay to determine operability of the relay. Each slave relay has a unique test
switch.

PG&E tests the SSPS as part of the ESF Actuation System (ESFAS)
surveillance. Several tests are performed to verify the operability of all parts of
the SSPS. An actuation logic test verifies the reactor trip and ESF logic signal
output given simulated input signals to the SSPS. A master relay test energizes
each master relay and verifies the continuity of the circuit through each slave
relay coil associated with the particular master relay. Slave relay coil continuity
is demonstrated by a reduced voltage test signal, which is sufficient to light a
test lamp, but not sufficient to cause actuation of the slave relay. Finally, a slave
relay test is performed that actuates each slave relay. Each slave relay is
actuated via a test switch in the STC that applies normal voltage to the
associated slave relay. The slave relay is then verified operable through a
continuity check or actuation of the associated components.

Slave Rela Construction

The slave relays consist of two major components: the coil assembly and the
switch assembly. Detailed descriptions of the subcomponents, drawings, and
photographs of the relays are included in WCAP-14117 (nonproprietary) and
WCAP-1 3878 (proprietary).

The slave relays used at Diablo Canyon Power Plant (DCPP) are Potter 8

Brumfield MDR Model 4102 (latching) and 4103 (non-latching) slave relays. The
4102 and 4103 relays used at DCPP are of the same design, constructed of the
same material, and are functionally identical to the 4121-1 and 4103-1 relays
evaluated in WCAP-14117 and WCAP-13878. Therefore, based on a
Westinghouse review of the Model 4121-1 and 4103-1 slave relays, the
information in WCAP-14117 and WCAP-13878 is applicable to Model 4102 and
4103 slave relays.

Slave Rela 0 eration

MDR series relays are designed to operate without the aid of gravity, regardless
of the orientation of the relay. The de-energized contact state is maintained or
restored by a pair of springs. Either spring can maintain or restore the relay's
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position. When the relay coil is energized, the rotor is turned by the coil
assembly, overcoming the resistance of the return springs. Cams located along
the rotor shaft change the state of the relay contacts in the switch assembly.

Latching relays have four coils: two set coils and two reset coils. Latching
relays do not change position when the coil is de-energized. The latching
springs maintain the relay's position until the reset coil is energized, causing the
relay to return to its de-energized state. Non-latching MDR relays are similar to
latching relays; however, the springs return the relay to a de-energized state
when the coil is de-energized.

MDR series relays are either normally energized (NE) or normally de-energized
(ND). A relay is considered to be NE if its coil is energized to maintain a desired
contact position under normal plant operating conditions. A relay is considered to
be ND if its coil is de-energized during normal plant operating conditions. A
latching relay is ND. Typically, a latching relay is used to control functions
where loss of power should not cause an inadvertent reset, or where a
deliberate action is required to reset or terminate a function, such as a safety
injection (Sl).

Rela Differences

MDR relays are produced in both small and medium sizes. The design of the
small and medium relays is the same, except for the size of the coils. The
medium relay coils are larger than the small relay coils. The difference in the
coil size affects the temperature rise of the relay, and will affect the rate of
temperature-related aging of the organic materials used in the relay. The aging
assessment was performed considering the higher temperature rise of the
medium coils, and bounds the temperature rise of the small coils.

All of the TS required slave relays at DCPP are small, A.C., ND MDR series
relays. Two non-TS, small, A.C., NE MDR series relays are used in the output
relay cabinet in each train of the SSPS. One of these non-TS, NE relays
de-energizes the high voltage to the source range detectors. The other non-TS,
NE relay actuates the slave relay undervoltage alarm. The only medium MDR
relays used in association with the SSPS at DCPP are located in the STC and
provide test functions only. Neither the medium nor the NE relays at DCPP
affect the operability of any ESF equipment.

'nter

osin Rela s

A small number of the slave relays actuate interposing relays that actuate the
ESF components. The reliability assessments performed in WCAP-14117,
WCAP-13878, and WCAP-13877 do not encompass these interposing relays,
since they are neither Westinghouse AR nor Potter & Brumfield MDR series
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relays. Some interposing relays are routinely tested during power operations
during TS-required equipment testing not associated with slave relay testing.
Other interposing relays can only be tested by actuating the associated slave
relay.

JUSTIFICATION

Slave relay testing results in actuation of ESF equipment. These actuations
have caused plant transients at DCPP, such as inadvertent ESF actuations and
reactor trips. Changing the frequency of slave relay testing from quarterly to a
refueling frequency will minimize the risks associated with unnecessary ESF
actuations or reactor trips.

To perform slave relay testing, the associated safety systems are often removed
from service. At DCPP, examples of systems that must be removed from service
for slave relay testing include the auxiliary feedwater system, portions of the Sl
system, and the containment spray system. Relaxing the surveillance interval
reduces the number of times safety systems must be removed from service and
disabled from performing their required safety function. This results in an
increase in safety system availability and a reduction in risk.

Although slave relays can be tested from the STC using circuit continuity checks
that do not cause actuation of the final ESF component, industry and DCPP
operating experience have shown that these methods are unreliable. Continuity
test circuits have failed, resulting in indeterminate slave relay tests and reactor
trips, although the failures did not disable any ESF component.

A reduction in slave relay testing will also be cost beneficial. The slave relay
tests will require less support from the maintenance and engineering
departments in both test performance and test maintenance.

The removal of table notation 4 from TS Table 4.3-2 is an administrative change
to prevent unnecessary redundancy in the TS and improve clarity.

D.

Relaxation of the surveillance frequency for specific slave relays to a refueling
frequency has been approved for DCPP Units 1 and 2 in License Amendments
87 and 86, respectively, and in the original TS for Callaway Nuclear Plant, Wolf
Creek Unit 1, and South Texas Project.

SAFETY EVALUATION

Slave relays are used to actuate ESF components upon receipt of the
appropriate signals from the SSPS logic. If a slave relay fails to actuate, ESF
equipment associated with the slave relay will not automatically actuate in
response to an accident condition.
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Similarly, ifan interposing relay fails to actuate when actuated by a slave relay,
the equipment associated with the interposing relay will not actuate. The
testability of the interposing relays is addressed in a subsequent section of this
safety evaluation.

Slave relay testing can identify slave relays failures before the slave relay is
required to perform its intended function. However, slave relay testing can result
in ESF actuations or reactor trips. Relaxing the slave relay test frequency
reduces the number of tests performed on the relays, and reduces the number of
opportunities to identify problems with slave relays. Relaxation of the slave
relay test frequency also reduces the risk of unnecessary ESF actuations or
reactor trips.

Westinghouse performed an evaluation to determine the reliability of Potter 8

Brumfield MDR Model 4103-1 and 4121-1 slave relays. For the considerations
of the evaluation, these relays are identical to the MDR Model 4102 and 4103
relays used at DCPP. This study is documented in Westinghouse topical reports
WCAP-14117 and WCAP-13878. The evaluations documented in the WCAPs
include: (1) a generic review of industry information on relay problems; (2) a
slave relay surveillance test failure study; (3) a failure modes and effects
analysis (FMEA); and (4) an aging assessment. A summary of the WCAPs is
presented below.

Generic Indust Review

A review of NRC documents, such as generic letters, information notices, Office
for Analysis and Evaluation of Operational Data reports, and technical bulletins,
associated with relays was performed to identify potential relay failure modes
and mechanisms. The identified failure modes and mechanisms were
considered for applicability to MDR series relays. The considerations for the
analysis included seismic qualification, service life, material degradation,
substandard refurbishment of relays, and excessive loading of relay contacts.
The specific documents reviewed are identified in Section 6 of WCAPs 14117
and 13878.

Slave Rela Surveillance Test Failure Stud

To identify potential relay failure modes, data regarding the failure of slave
relays were collected from the Nuclear Plant Reliability Database System and
supplemented with survey information on slave relay failures from Westinghouse
designed plants. The data collected included slave relay failures occurring after
initial criticality. The data were subdivided based on the surveillance interval
(1-month, 2- or 3-month, and 18-month). The survey data collected from
Westinghouse plants indicated that after approximately 50,000 valid slave relay
actuations and tests, only four possible failures occurred in the ND relay
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population. Of the four possible failures, one was determined to be the result of
a design deficiency that was subsequently corrected. Since only four slave relay
failures were identified, no firm statistical conclusions could be drawn from the
data. However, the data indicate a higher reliability than that assumed by
IEEE 500, "Guide to the Collection and Presentation of Electrical, Sensing
Component, and Mechanical Equipment Reliability Data for Nuclear Power
Generating Stations." The data also indicated that even slave relays used in
high-demand applications would be actuated significantly less than their design
life limitwhen installed in the SSPS.

FMEA

An FMEA of the MDR series relays was performed. The FMEA considered the
design and design history of the relays, and included input from Potter &
Brumfield design and manufacturing engineers. The FMEAwas performed
based on guidance in IEEE 352-1987, "IEEE Guide for General Principles of
Reliability Analysis of Nuclear Power Generating Station Safety Systems."
Based on the results of the FMEA, an aging assessment was performed to
determine the effect of thermal aging and out-gassing on slave relay reliability.
The details of the FMEA are included in Sections 3 and 7 of WCAPs 14117 and
'I 3898.

A in Assessment

Premature failures of MDR series relays have been caused by continuous
energization of the coils. The continuous energization of the coils causes
increased coil temperature that results in accelerated degradation of
components used in MDR series relays, particularly those manufactured prior to
May 1990. The temperature rise expected in medium NE relays is between
25'C and 65'C. The temperature rise of the medium MDR series relays bounds
the temperature rise of the small MDR series relay with lower wattage coils. The
temperature rise is dependent on ambient temperature, coil wattage, and the
voltage applied to the coil. Failures of MDR series relays have been most
evident in NE DC coil relay applications. Accelerated degradation due to coil
temperature rise has not been identified in the ND A.C. MDR series relays in use
at DCPP.

Following identification of the temperature induced degradation of NE MDR
series relays, material changes were made to both small and medium MDR
series relays that reduced the degradation of NE slave relays by eliminating
material from the relay which, when heated, out-gassed and produced corrosive
products such as chlorine, chlorides, and hydrochloric acid. Additionally,
material in the slave relays susceptible to chloride-induced corrosion, such as
brass, was eliminated from the relays. These material changes have been
incorporated in all MDR series relays manufactured after May 1990.
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To identify the materials most susceptible to temperature accelerated aging and
most likely to out-gas, a thermogravimetric analysis was performed. The
thermogravimetric analysis is based on material performance data, and
considers the effect of temperature changes on the material. The
thermogravimetric analysis included the temperature sensitive organic materials
used in the construction of MDR series relays. The materials identified as likely
out-gassers and likely to degrade and cause relay degradation are neoprene
rubber, polyvinyl chloride (PVC) and phenolidpolyester resin. Also considered
are the materials which replaced neoprene and PVC in recent vintages of the
MDR relays; polyetherimide and teflon, respectively. The other organic
materials in the MDR relays are not susceptible to temperature accelerated
aging. As such, there is little likelihood of significant out-gassing of corrosive
compounds, such as hydrochloric acid, from materials such as diallyl phthalate
or melamine. A detailed evaluation of the thermogravimetric analysis for the
MDR series relay components is included in Section 8 of WCAPs 14117 and
13878.

DCPP Experience with Aging

Of the 160 MDR series slave relays used in the SSPS at DCPP, only eight non-
= TS slave relays are NE (two per train). These 8 NE slave relays, plus an
additional 18 NE relays in various safety-related systems, were replaced in
response to IN 92-04, "Potter 8 Brumfield Model MDR Rotary Relay Failures," in
1992 and 1993 with relays manufactured after May 1990. Relays manufactured
prior to May 1990 were determined to be unacceptable for use as NE relays. At
the time the relays were replaced, they had not spuriously actuated or failed. Of
the 26 NE relays at DCPP, 16 had A.C. coils and 10 had D.C. coils. The D.C.
coil relays are not used in the SSPS.

The 26 NE MDR series relays were disassembled and inspected. The 16 NE
A.C. coil relays (rated at 115-118 VAC) had little or no off-gas deposits after
approximately 10 years of continuous energization. However, the 10 NE D.C.
coil relays (rated at 48 VDC and 140 VDC) indicated slight to heavy out-gas
deposits. Due to the out-gas deposits, some of the 140 VDC coil relays were
close to failure. Since the replaced relays were NE and subject to accelerated
degradation due to internal heating, it was concluded that the condition of the
NE relays would bound the remaining ND MDR series relay population. These
findings are consistent with the conclusions in WCAPs 14117 and 13878
regarding accelerated degradation of NE MDR series relays.

Conclusion of Aging Assessment

MDR series relays used as ND SSPS slave relays will not experience
temperature-induced, age-related degradation sufficient to result in failure within
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the 40-year plant life. Degradation of critical components requires substantial
time. Additionally, degradation of a relay between surveillances would result in
no perceptible change in relay performance. Degradation of non-critical
components, such as the neoprene rubber lead wire grommet, will result in

perceptible changes to both appearance and material characteristics; however,
no adverse impact to relay performance or reliabilitywould occur.

Due to materials used in MDR series relays manufactured prior to May 1990,
relays manufactured prior to May 1990 are not suitable for use as NE relays.
MDR series relays manufactured after May 1990 and used as normally
energized (NE) SSPS slave relays may experience temperature-induced, age-
related degradation that could result in failure within the 40-year plant life.
DCPP will conservatively implement a program to replace the eight NE relays in
the SSPS within 30 years after installation as recommended in WCAPs 14117
and 13878.

MDR series SSPS slave relays that are energized continuously during refueling
outages should be replaced periodically, dependent upon the temperature rise
and ambient conditions associated with the particular slave relay. Based on the
information in WCAPs 14117 and 13898, at least a 10-year service life can be
expected for those relays energized continuously during a refueling outage.
However, DCPP has no slave relays that are continuously energized during a
refueling outage.

For most materials used in the various manufacturing vintages of MDR series
relays, degradation of the material and the associated component will have no
impact on the reliability of the relays. For those components that could affect the
reliability of the relay, calculations documented in WCAPs 14117 and 13878
demonstrate that age-related degradation of the materials occurs slowly. Based
on the results of the aging assessment, the probability of a relay malfunctioning
or the reliability of slave relays decreasing as a result of a refueling interval test
frequency (e.g., 18 to 24 months) is low.

Inter osin Rela Reliabilit

Since interposing relays can affect the ultimate function of the slave relay to start
the required equipment, interposing relay reliability must be comparable to that
of the associated slave relay. All of the slave relays and their actuated devices
were evaluated for the presence of interposing relays. The majority of DCPP
slave relays directly actuate ESF equipment, although some slave relays actuate
a combination of equipment both directly and via interposing relays.

The functions with interposing relays in their actuation paths may be divided into
two groups.
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The first group consists of interposing relays tested routinely at power as the
result of TS-required testing, performed at least quarterly, to verify equipment
operability. This group consists of emergency diesel generator start circuitry
relays, control room ventilation and auxiliary building ventilation realignment
relays, steam generator blowdown isolation valve actuation relays, and radwaste
isolation valve actuation relays. Slave relay testing on a refueling frequency
(i.e., 18 to 24 months) is adequate to confirm reliability and continuing
operability of the slave relays, based on the results of WCAP-14117 and
WCAP-13878. Reliability of the interposing relays is adequately tested by the
other TS-required tests to verify equipment operability.

The second group consists of ESF functions where the interposing relays are
not tested at power during other equipment testing due to current circuit design.
This group consists of load sequencing timers for ESF pumps and fans (Agastat
ETR series timers), motor-operated valve thermal overload bypass relays
(Cutler-Hammer D26MRD704A1), and the turbine-driven auxiliary feedwater
pump steam supply valve FCV-95 auxiliary relays (Cutler-Hammer 040RR11A1).
The interposing relays used in these circuits have been very reliable, but do not
meet the criteria presented in WCAP-1 3877, WCAP-13878, or WCAP-14117 for
relaxation of the test frequency since they are not Westinghouse AR or Potter &
Brumfield MDR relays. Although relaxation of the surveillance interval for the
associated slave relays is justified by WCAP-13878, WCAP-13900, and
WCAP-14117, the interposing relays cannot be tested without testing the slave
relays. Therefore, quarterly testing of the associated slave relays will be
administratively controlled until an alternate method of testing the interposing
relays is developed. Changes to the testing frequency will be made in
accordance with 10 CFR 50.59.

Removal of Table Notation 4

The removal of table notation 4 is'an administrative change. The slave relays
addressed by this table notation are within the scope of WCAPs 14117 and
13878.

Conclusions

The slave relay reliability study verified that slave relays are highly reliable. The
aging assessment concludes that the degradation of ND and NE relays is
sufficiently slow that a refueling frequency surveillance interval will adequately
identify slave relay failures.

Finally, the interposing slave relays for the emergency diesel generator start
circuitry, control room ventilation and auxiliary building ventilation realignments,
steam generator blowdown isolation valves, and radwaste isolation valves were
evaluated. It is concluded that the required testing performed for the equipment
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associated with the interposing relays will identify failures if the slave relays are
tested on a refueling frequency. The other identified slave relays with
interposing relays that are not tested during other required equipment testing will
continue to be tested on a quarterly frequency.

Based on the above evaluation, PG8 E believes that there is reasonable
assurance that the health and safety of the public will not be effected by the
proposed changes.

NO SIGNIFICANTHAZARDS EVALUATION

PG8 E has evaluated the no significant hazards 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
proceduresin paragraph 50.91, that a proposed amendment to an
operating license for a facilitylicensed under paragraph 50.21(b) or
paragraph 50.22 or a testing facilityinvolves no significant hazards
considerations, ifoperation of the faci%'ty 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 possibi%ty 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.

1. Does the changeinvolve a significantincreasein the probability or
consequences ofan accident previously evaluated?

The results of WCAPs 14117 and 13878 demonstrate that slave relays
are highly reliable. The WCAPs also provide guidance to assure that
slave relays remain highly reliable. The aging assessment concludes that
the age/temperature-related degradation of all ND relays, and NE relays
produced after May 1990, is sufficiently slow such that a refueling
frequency surveillance interval will not significantly increase the
probability of slave relay failures. Finally, the evaluation of the
interposing slave relays in the emergency diesel generator start circuitry,
control room ventilation and auxiliary building ventilation realignments,
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steam generator blowdown isolation and radwaste isolation systems has
concluded that based on the tests of the interposing relays performed
during other equipment testing, reasonable assurance is provided that
failures will be identified if the associated slave relays are tested on a
refueling frequency.

The removal of table notation 4 from TS Table 4.3-2 is an administrative
change that eliminates unnecessary redundancy from the TS and does
not affect plant operation.

Therefore, the proposed changes do not involve a significant increase in
the probability or consequences of an accident previously evaluated.

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

The proposed changes do not alter the performance of the ESFAS
mitigation systems assumed in the plant safety analysis. Changing the
interval for periodically verifying ESFAS slave relays (assuring
equipment operability) will not create any new accident initiators or
scenarios.

Therefore, the proposed changes do not create the possibility of a new
or different kind of accident from any accident previously evaluated for
DCPP.

3. Does the changeinvolve a significant reductionin a margin ofsafety?

The proposed changes do not affect the total ESFAS response assumed
in the safety analysis since the reliability of the slave relays will not be
significantly affected by the increased surveillance frequency

Therefore, the proposed changes do not involve a significant reduction
in a.margin of safety.

F. NO SIGNIFICANTHAZARDS CONSIDERATION DETERMINATION

Based on the above safety evaluation, PGRE concludes that the changes
proposed by this LAR satisfy the no significant hazards consideration
standards of 10 CFR 50.92(c) and, accordingly, a no significant hazards finding
is justified.
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G. ENVIRONMENTALEVALUATION

PG8E has evaluated the proposed changes and determined 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 eligibilitycriteria 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 changes is not required.
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