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Dear Mr. Stewart:

The Commission has issued the enclosed Amendment No. 48 to Facility Operating
License No. NPF-7 for the North Anna Power Station, Unit No. 2 (NA-2). The
amendment revises the emergency diesel generator Technical Specifications
(TS) in response to your letters dated February 1 and March 13, 1985,

This amendment revises the NA-2 TS by reducing the required testing of
emergency diesel generators. The changes reduce the parameters for each
test, reduce the number of tests, and apply to both routine surveillance and
special tests.

A copy of the Safety Evaluation is also enclosed. The notice of issuance will
be included in the Commission's next monthly Federal Register notice.

Sincerely,

/S/

Leon B. Engle, Project Manager
Operating Reactors Branch #3
Division of Licensing

Enclosures:
1. Amendment No. 48 to NPF-7
2. Safety Evaluation

cc w/enclosures:
See next page
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UNITED STATES -

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

VIRGINIA ELECTRIC AND POWER COMPANY
OLD DOMINION ELECTRIC COOPERATIVE
DOCKET NO. 50-339 - e

NORTH ANNA POWER STATION, UNIT NO. 2
AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 48
License No. NPF-7

The Nuclear Regulatory Commission (the Commission) has found that:

A,

The application for amendment by Virginia Electric and Power Company,
et al., (the Ticensee) dated February 1 as supplemented March 13, 1985,
complies with the standards and requirements of the Atomic Energy Act
of 1954, as amended (the Act), and the Commission's rules and
regulations set forth in 10 CFR Chapter I;

The facility will operate in conformity with the application,
the provisions of the Act, and the rules and regulations of
the Commission;

There is reasonable assurance (i) that the activities authorized
by this amendment can be conducted without endangering the health
and safety of the public, and (11) that such activities will be
conducted in compliance with the Commission's regulations;

The issuance of this amendment will not be fnimical to the common
defense and security or to the health and safety of the public;
and

The issuance of this amendment is in accordance with 10 CFR Part
51 of the Commission's regulations and all applicable requirements
have been satisfied.
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Accordingly, the license is amended by changes to the Technical Speci-
fications as indicated in the attachment to this license amendment,

and paragraph 2.C.(2) of Facility Operating License No. NPF-7 is hereby
amended to read as follows:

(2) Technical Specifications B

The Technical Specifications contained in Appendices A and B,
as revised through Amendment No. 48, are hereby incorporated
in the license. The licensee shall operate the facility in
accordance with the Technical Specifications.

This license amendment is effective as of the date of its issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

James R, Miller, Chief
Operating Reactors Branch #3
Division of Licensing

Attachment:
Changes to the Technical
Specifications

Date of Issuance: April 25, 1985

)
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ATTACHMENT TO LICENSE AMENDMENT NO. 48
TO FACILITY OPERATING LICENSE NO. NPF-7

DOCKET NO. 50-339

Replace the following pages of the Appendix "A" Technical Specifications
with the enclosed pages as indicated. The revised Pages are identified by
amendment number and contain vertical lines indicating the area of change.
The corresponding overleaf pages are also provided to maintain document
completeness.

Pages
3/4 8-1
3/4 8-2
3/4 8-3
3/4 8-4
3/4 8-5
3/4 8-6
3/4 8-6a
3/4 8-9
3/4 8-10
B 3/4 8-1



3/4.8 ELECTRICAL POWER SYSTEMS

3/4.8.1

A.C. SOURCES

OPERATING

LIMITING CONDITION FOR OPERATION

b.

As a minimum, the following A.C. electrical power sources shall be
Two physically independent circuits between the offsite transmission
network and the onsite Class 1E distribution system, and

Two separate and independent diesel generators:

1. Each with a separate day tank containing a minimum of 750 galions
of fuel, and

2. A fuel storage system containing a minimum of 45,000 gallons of
fuel, and

3. A separate fuel transfer pump.

APPLICABILITY: MODES 1, 2, 3 and 4.

ACTION:

a.

With one offsite circuit of 3.8.1.1.a inoperable, demonstrate the
OPERABILITY of the remaining A.C. sources by performing Surveillance
Requirement 4.8.1.1.1.a within 1 hour and at least once per 8 hours
thereafter. If either EDG has not been successfully tested within
the past 24 hours, demonstrate its OPERABILITY by performing Surveil-
lance Requirement 4.8.1.1.2.a.4 separately for each such EDG within
24 hours. Restore the offsite circuit to OPERABLE status within

72 hours or be in at least HOT STANDBY within the next 6 hours and
COLD SHUTDOWN within the following 30 hours.

With one diesel generator of 3.8.1.1.b inoperable, demonstrate the
OPERABILITY of the A.C. offsite sources by performing Surveillance
Requirement 4.8.1.1.1.a within 1 hour and at least once per 8 hours
thereafter; and if the EDG became inoperable due to any cause other
than preplanned preventative maintenance or testing, demonstrate

the OPERABILITY of the remaining OPERABLE EDG by performing Surveil-
lance Requirement 4.8.1.1.2.a.4 within 24 hours*; restore the diesel
generator to OPERABLE status within 72 hours or be in at least

HOT STANDBY within the next 6 hours and in COLD SHUTDOWN within the
following 30 hours.

*This test is required to be completed regardless of when the inoperable EDG
is restored to OPERABILITY.

NORTH ANNA - UNIT 2 3/4 8-1 Amendment No. 48




ELECTRICAL POWER SYSTEMS

LIMITING CONDITION FOR OPERATION

ACTION:

cC.

(Continued)

With one offsite circuit and one diesel generator inoperable, demon-
strate the OPERABILITY of the remaining A.C. sources by performing
Surveillance Requirement 4.8.1.1.a within one hour_and at least

once per 8 hours thereafter; and if the EDG became inoperable due

to any cause other than preplanned preventative maintenance or
testing, demonstrate the OPERABILITY of the remaining OPERABLE EDG

by performing Surveillance Requirement 4.8.1.1.2.a.4 within 8 hours*;
restore one of the inoperable sources to OPERABLE status within 12
hours or be in at least HOT STANDBY within the next 6 hours and 1in
COLD SHUTDOWN within the following 30 hours. Restore the other A.C.
power source (offsite circuit or diese] generator) to OPERABLE status
in accordance with the provisions of Section 3.8.1.1 Action Statement
a or b, as appropriate with the time requirement of that Action State-
ment based on the time of initial loss of the remaining inoperable
A.C. power source. A successful test of diesel OPERABILITY per
Surveillance Requirement 4.8.1.1.2.a.4 performed under this Action
Statement for an OPERABLE diesel or a restored to OPERABLE diesel
satisfies the EDG test requirement of Action Statement a or b.

With two of the required offsite A.C. circuits inoperable, demonstrate
the OPERABILITY of two diesel generators by sequentially performing
Surveillance Requirement 4.8.1.1.2.a.4 on both diesels within 8 hours,
unless the diesel generators are already operating; restore one of the
inoperable offsite sources to OPERABLE status within 24 hours or be

in at least HOT STANDBY within the next 6 hours. Following restora-
tion of one offsite source, follow Action Statement a with the time
requirement of that Action Statement based on the time of initial

loss of the remaining inoperable offsite A.C. circuit. A successful-
test(s) of diesel OPERABILITY per Surveillance Requirement 4.8.1.1.2.a.4
performed under this Action Statement for the OPERABLE diesels satisfies
the EDG test requirement of Action Statement a.

With two of the above required diesel generators inoperable, demonstrate
the OPERABILITY of two offsite A.C. circuits by performing Surveillance
Requirement 4.8.1.1.a within one hour and at Teast once per 8 hours
thereafter; restore one of the inoperable diesel generators to OPERABLE
status within 2 hours or be in at least HOT STANDBY within the next

6 hours and in COLD SHUTDOWN within the following 30 hours. Following
restoration of one diesel generator unit, follow Action Statement b
with the time requirement of that Action Statement based on the time

of initial loss of the remaining inoperable diesel generator. A
successful test of diesel QPERABILITY per Surveillance Requirement
4.8.1.1.2.a.4 performed under this Action Statement for a restored to
OPERABLE diesel satisfies the EDG test requirement of Action State-
ment b.

*This test is required to be completed regardless of when the inoperable EDG
is restored to OPERABILITY.

NORTH ANNA - UNIT 2 3/4 8-2 Amendment No. 48




ELECTRICAL POWER SYSTEMS

SURVEILLANCE REQUIREMENTS

4.8.1.1.1 Each of the above required physically independent circuits between
the offsite transmission network and the onsite Class 1E distribution system
shall be: :

a. Determined OPERABLE at least once per 7 days by verifying correct
breaker alignment indicating power availability.

b. Demonstrated OPERABLE at least once per 18 months during shutdown
by manually transferring the onsite Class 1E power supply from the
normal circuit to the alternate circuit.

4.8.1.1.2 Each diesel generator shall be demonstrated OPERABLE:

a. In accordance with the frequency specified in Table 4.8.2 on a
STAGGERED TEST BASIS by:

1. Verifying the fuel level in the day tank.
2. Verifying the fuel level in the fuel storage tank.

3. Verifying the fuel transfer pump can be started and transfers
fuel from the storage system to the day tank.

4. Verifying the diesel generator can start** and gradually
accelerate to synchronous speed (900 rpm) with generator voltage
and frequency at 4160 * 420 volts and 60 + 1.2 Hz. Subsequently,
verifying the generator -is synchronized, gradually loaded** to
an indicated 2500-2600 kW*** and operates for at least 60 minutes.

5. Verifying the diesel generator is aligned to provide standby ~
power to the associated emergency buses.

b. At least once per 92 days by verifying that a sample of diesel fuel
from the fuel storage tank obtained as a DRAIN sample in accordance
with ASTM-D270-65, is within the acceptable limits specified in
Tagle 1 of ASTM D975-74 when checked for viscosity, water and
sediment.

c. At least once per 184 days the diesel generator shall be started**
and accelerated to at least 900 rpm in less than or equal to 10
seconds. The generator voltage and frequency shall be 4160 + 420
volts and 60 + 1.2 Hz within 10 seconds after the start signal.

**This test shall be conducted in accordance with the manufacturer's recommen-
dations regarding engine prelube and warmup procedures, and as applicable
regarding loading recommendations.

***This band is meant as guidance to avoid routine overloading of the engine.
Loads in excess of this band for special testing under direct monitoring of
the manufacturer or momentary variations due to changing bus loads shall not
invalidate the test.

NORTH ANNA - UNIT 2 3/4 8-3 Amendment No. 48




ELECTRICAL POWER SYSTEMS

SURVEILLANCE REQUIREMENTS

4.8.1.1.2 (Continued)

The generator shall be manually synchronized to its appropriate
emergency bus, loaded to an indicated 2500-2600*** kW in less than
or equal to 60 seconds, and operate for at least 60 minutes. The
diesel generator shall be started for this test by using one of
the following signals on a STAGGERED TEST BASIS:

a) Simulated loss of offsite power by itself.

b) Simulated loss of offsite power in conjunction with an ESF
actuation test signal.

c) An ESF actuation test signal by itself.

This test, if it is performed so it coincides with the testing
required by Surveillance Requirement 4.8.1.1.2.a.4, may also serve
to concurrently meet those requirements as well.

d. At least once per 18 months during shutdown by:

1. Subjecting the diesel to an inspection in accordance with
procedures prepared in conjunction with its manufacturer's
recommendations for this class of standby service.

2. Verifying that, on rejection of a load of greater than or equal
to 610 kW the voltage and frequency are maintained with 4160 +
420 volts and 60 + 1.2 Hz.

3. Verifying that the load sequencing timers are OPERABLE with times
within the tolerances shown in Table 4.8.1.

4. Simulating a loss of offsite power by itself, and: -

a) Verifying de-energization of the emergency busses and Joad
shedding from the emergency busses.

b) Verifying the diesel starts** on the auto-start signal,
energizes the emergency busses with permanently connected
loads within 10 seconds, energizes the auto-connected shut-
down loads through the sequencing timers and operates for
greater than or equal to 5 minutes while its generator is
loaded with the shutdown loads. After energization of these
Toads, the steady state voltage and frequency shall be
maintained at 4160 + 420 volts and 60 + 1.2 Hz.

**This test shall be conducted in accordance with the manufacturer's recommen-

dation§ regarding engine prelube and warmup procedures, and as applicable
regarding loading recommendations.

***This bénd is meant as guidance to avoid routine overloading of the engine.
Loads in excess of this band for special testing under direct monitoring of

the manufacturer or momentary variations due to changing bus Toads shald not
invalidate the test.

NORTH ANNA - UNIT 2 3/4 8-4 Amendment No. 42, 48




ELECTRICAL POWER SYSTEMS

SURVEILLANCE REQUIREMENTS

4.8.1.1.2 (Continued)

5. Verifying that on an ESF actuation test signal (without loss of
power) the diesel generator starts** on the auto-start signal
and operates on standby for greater than or equal to 5 minutes.

actuation test signal, and

a) Verifying de-energization of the emergency busses and load
shedding from the emergency busses.

b) Verifying the diesel starts** on the auto-start signal,
energizes the emergency busses with permanently connected
loads within 10 seconds, energizes the auto-connected
emergency (accident) loads through the sequencing timers
and operates for greater than or equal to 5 minutes and
maintains the steady state voltage and frequency at 4160 +
420 volts and 60 + 1.2 Hz.

c¢) Verifying that all diesel generator trips, except engine
overspeed, generator differential and breaker overcurrent
are automatically bypassed upon loss of voltage on the
emergency bus and/or a safety injection actuation signal.

7. Verifying the diesel generator operates** for at least 24 hours.
During the first 2 hours of this test, the diesel generator shall
be loaded to an indicated target value of 2950 kW (between 2900-
3000 kW)*** and during the remaining 22 hours of this test, the
diesel generator shall be loaded to an indicated 2500-2600 kW***,
Within 5 minutes after completing this 24-hour test, perform -
Surveillance Requirement 4.8.1.1.2.d.4.

8. Verifying that the auto-connected loads to each diesel generator
do not exceed the 2000 hour rating of 3000 kW.

9. Verifying the diesel generator's capability to:

a) Synchronize with the offsite power source while the generator
is loaded with its emergency loads upon a simulated restora-
tion of offsite power,

b) Transfer its loads to the offsite power source, and

c¢) Proceed through its shutdown sequence.

**This test shall be conducted in accordance with the manufacturer's recommen-
dations regarding engine prelube and warmup procedures, and as applicable
regarding loading recommendations.

***This band is meant as guidance to avoid routine overloading of the engine.
Loads in excess of this band for special testing under direct monitoring of
the manufacturer or momentary variations due to changing bus loads shall not
invalidate the test.

NORTH ANNA - UNIT 2 3/4 8-5 Amendment No. #2, 48




ELECTRICAL POWER SYSTEMS

SURVEILLANCE REQUIREMENTS

4.8.1.1.2 (Continued)

10. Verifying that the following diesel generator lockout features
prevent diesel generator starting only when required:

a) Remote Local Selection Switch .
b) Emergency Stop Switch
e. At least once per 10 years or after any modifications which could
affect diesel generator interdependence by starting** both diesel
generators simultaneously, during shutdown, and verifying that both
diesel generators accelerate to at least 900 rpm in less than or
equal to 10 seconds.

4.8.1.1.3 Each diesel generator 125-volt battery bank and charger shall be
demonstrated OPERABLE:

a. At least once per 7 days by verifying that:

1. The electrolyte level of each pilot cell is between the minimum
and maximum level indication marks,

2. The pilot cell specific gravity, corrected to 77°F and full
electrolyte level, is greater than or equal to 1.200,

3. The pilot cell voltage is greater than or equal to 2.08 volts,
and

4. The overall battery voltage is greater than or equal to 125
volts.

b. At least once per 92 days by verifying that:

1. The voltage of each connected cell is greater than or equal to
2.08 volts under float charge and has not decreased more than
0.05 volts from the value observed during the previous test,

2. The specific gravity, corrected to 77°F and full electrolyte
level, of each connected cell is greater than or equal to
1.200 and has not decreased more than 0.08 from the value
observed during the previous test, and

3. The electrolyte level of each connected cell is between the
minimum and maximum Tevel indication marks.

**This test shall be conducted in accordance with the manufacturer's recommen-
dations regarding engine prelube and warmup procedures, and as applicable
regarding loading recommendations.

NORTH ANNA - UNIT 2 3/4 8-6 Amendment No. 48



ELECTRICAL POWER SYSTEMS

SURVEILLANCE REQUIREMENTS

4.8.1.1.3 (Continued)
c. At least once per 18 months by verifying that:

1. The cells, cell plates and battery racks show novisual indication
of physical damage or abnormal deterioration.

2. The cell-to-cell and terminal connections are clean, tight and
coated with anti-corrosion material.

3. The resistance of each cell-to-cell and terminal connection is
less than or equal to 0.01 ohms.

4. The battery charger will supply at least ten amperes at 125 volts
for at least 4 hours.

d. At least once per 60 months, during shutdown, by verifying that the

battery capacity is at least 80% of the manufacturer's rating when
subjected to a performance discharge test.

NORTH ANNA - UNIT 2 3/4 8-6a Amendment No. #7,48



TABLE 4.8-2
DIESEL GENERATOR TEST SCHEDULE

Number of Failures

Number of Failures in in Last 100 Vvalid

Last 20 Valid Tests* Tests* Test Frequency
<] <4 Once—per 31 days
> 2% >5 Once per 7 days

*Criteria for determining number of failures and number of valid tests shall
be in accordance with Regulatory Position C.2.e of Regulatory Guide 1.108,
but determined on a per diesel generator basis.

For the purposes of determining the required test frequency, the previous
test failure count may be reduced to zero if a complete diesel overhaul

to like-new conditions is completed, provided that the overhaul including
appropriate post-maintenance operation and testing, is specifically approved
by the manufacturer and if acceptable reliability has been demonstrated. The
reliability criterion shall be the successful completion of 14 consecutive
tests in a single series. Ten of these tests shall be in accordance with
Surveillance Requirement 4.8.1.1.2.a.4; four tests, in accordance with
Surveillance Requirement 4.8.1.1.2.c. If this criterion is not satisfied
during the first series of tests, any alternate criterion to be used to
transvalue the failure count to zero requires NRC approval. =

**The associated test frequency shall be maintained until seven consecutive

failure free demands have been performed and the number of failures in the
last 20 valid demands has been reduced to one.

NORTH ANNA - UNIT 2 3/4 8-9 Amendment No. 48




ELECTRICAL POWER SYSTEMS

SHUTDOWN
LIMITING CONDITION FOR OPERATION

3.8.1.2 As a minimum, the following A.C. electrical power sources shall be
OPERABLE:

a. One circuit between the offsite transmission network and the onsite
Class 1E distribution system, and

b. One diesel generator with:
1. A day tank containing a minimum volume of 750 gallons of fuel,

2. A fuel storage system containing a minimum volume of 45,000
gallons of fuel, and

3. A fuel transfer pump.
APPLICABILITY: MODES 5 and 6

ACTION:

With less than the above minimum required A.C. electrical power sources
OPERABLE, suspend all operations involving CORE ALTERATIONS or positive
reactivity changes until the minimum required A.C. electrical power sources
are restored to OPERABLE status.

SURVEILLANCE REQUIREMENTS

4.8.1.2 The above required A.C. electrical power sources shall be demon-
strated OPERABLE by the performance of each of the Surveillance Requirements
of 4.8.1.1.1., 4.8.1.1.2, 4.8.1.1.3 and 4.8.1.1.4.

NORTH ANNA - UNIT 2 3/4 8-10 Amendment No. 48



3/4.8 ELECTRICAL POWER SYSTEMS

BASES

3/4.8.1 and 3/4.8.2 A.C. and D.C. POWER SOURCES AND DISTRIBUTION

The OPERABILITY of the A.C. and D.C. power sources and associated distribu-
tion systems during operation ensures that sufficient power will be available
to supply the safety related equipment required for 1) the safe shutdown of the
facility and 2) the mitigation and control of accident conditions-within the
facility. The minimum specified independent and redundant A.C. and D. C. power
sources and distribution systems satisfy the requirements of General Design
Criteria 17 of Appendix "A" to 10 CFR 50.

The ACTION requirements specified for the levels of degradation of the
power sources provide restriction upon continued facility operation commensurate
with the level of degradation. The OPERABILITY of the power sources are consis-
tent with the initial condition assumptions of the accident analyses and are -
based upon maintaining at least one of each of the onsite A.C. and D.C. power
sources and associated distribution systems OPERABLE during accident conditions
coincident with an assumed loss of offsite power and single failure of the
other onsite A.C. source.

The OPERABILITY of the minimum specified A.C. and D.C. power sources and
associated distribution systems during shutdown and refueling ensures that
1) the facility can be maintained in the shutdown or refueling condition for
extended time periods and 2) sufficient instrumentation and control capability
is available for monitoring and maintaining the facility status.

The Surveillance Requirements for demonstrating the OPERABILITY of the
diesel generators are in accordance with the recommendations of Regulatory
Guides 1.9 "Selection of Diesel Generator Set Capacity for Standby Power
Supplies", March 10, 1971, and 1.108 "Periodic Testing of Diesel Generator
Units Used as 0ns1te Electric Power Systems at Nuclear Power Plants", Revision 1
August 1977 as modified by Amendment No. 48 issuea April 25, 1985.

Containment electrical penetrations and penetration conductors are pro-
tected by either de-energizing circuits not required during reactor operation
or be demonstrating the OPERABILITY of primary and backup overcurrent protec-
tion circuit breakers during periodic surveillance.

The surveillance frequency applicable to molded case circuit breakers
and/or fuses provides assurance of breaker and/or fuse reliability by testing
at least one representative sample of each manufacturers brand of circuit
breaker and/or fuse. Each manufacturer's molded case circuit breakers and/or
fuses are grouped into representative samples which are then tested on a
rotating basis to ensure that all breakers and/or fuses are tested. If a wide

NORTH ANNA - UNIT 2 B 3/4 8-1 Amendment No. 48



3/4.8 ELECTRICAL POWER SYSTEMS

BASES

3/4.8.1 and 3/4.8.2 A.C. and D.C. POWER SQURCES AND DISTRIBUTION (Continued)

variety exists within any manufacturer's brand of molded case circuit breakers
and/or fuses, it is necessary to divide that manufacturer's.breakers and/or
fuses into groups and treat each group as a separate type of breaker or fuse
for surveillance purposes.

The OPERABILITY of the motor-operated valves thermal overload protection
and/or bypass devices ensures that these devices will not prevent safety-related
valves from performing their function. The Surveillance Requirements for
demonstrating the OPERABILITY of these devices are in accordance with Regulatory
Guide 1.106, "Thermal Overload Protection for Electric Motors on Motor-Operated
Valves," Revision 1, March 1977.

NORTH ANNA - UNIT 2 B 3/4 8-2
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SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION
RELATED TO AMENDMENT NO. 48 TO
FACILITY OPERATING LICENSE NO. NPE-7 © T
VIRGINIA ELECTRIC AND POWER COMPANY
OLD DOMINION ELECTRIC COOPERATIVE
NORTH ANNA POWER STATION, UNIT NO, 2
DOCKET NO. 50-339

1. INTRODUCTION

By letter dated February 1, 1985, the Virginia Electric and Power Company (VEPCO
the licensee for the North Anna Unit 2 nuclear power station, requested a change
to the plant Technical Specifications to reduce the required testing of the
emergency diesel generators (EDGs ). During December 1984 and January 1985, the
plant had experienced two failures of each EDG. In one case (December 9, 1984),
both EDGs became inoperable at the same time and a forced plant shutdown was

Subsequent to the February 1, 1985 submittal, the licensee experienced an

engine failure of one of the Unit 1 EDGs, and another major engine failure of
one of the Unit 2 EDGs. Because repairs of this Unit 2 EDG failure could not be
completed within the 72-hour 1imit, Unit 2 had to be shut down. On March 23,
1985, the North Anna Station experienced an actual partial loss of offsite power
event that affected some safety buses on Unit 1 and some on Unit 2. In this
event, the EDGs successfully started automatically and powered the safety buses.

In addition to the Ticensee's submittal dated February 1, 1985, our evaluation
included information gained from a meeting with the licensee in Bethesda,
Maryland on February 8, 1985, a visit to the plant on February 13, 1985, and
the licensee’'s supplementary submittal dated March 13, 1985,

2. BACKGROUND

2.1.1 General Description

The North Anna Nuclear Power Station is a two nuclear unit station with a
total of four EDGs. Two EDGs are fully dedicated to each nuclear plant, with
one EDG assigned to each of the redundant electrical power divisions of each
nuclear plant. There is no sharing of EDGs between the nuclear plants at the

& 850425
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-2 -

Engine Division of Colt Industries. The EDGs are powered by model 38TD8-1/8,
12-cylinder, opposed-piston, turbocharged engines. These EDGs are rated for
continuous duty at 2750 kW, for 2000 hours/year at 3000 kW, and for 30 minutes

at 3300 kW. The plant design basis accident loads are conservatively calculated
to be Tess than 3000 kW. As shown in Figure 1, the general design is characterized
by a pair of pistons in each cylinder, operating in opposite directions and with

a common combustion space formed by the pistons. Therefore there are no cylinder
heads, and there are no intake valves and no exhaust valves. Pressurized, clean
air enters the cylinder, via ports encircling the top of the cylinder liner,

when the upper piston is in a8 position to uncover these ports. Following the
ignition of the compressed air-fuel mixture, the downward motion of the 1ower
piston uncovers the exhaust ports which encircle the bottom of the cylinder liner.
The turbocharger, driven by the exhaust gas, provides fresh, compressed, cooled
air directly into the engine intake manifold. The extra power provided via the
turbocharger raises the power output a considerable degree.

Each EDG is equipped with lube 011 keep-warm system, a prelube system, and a
Tube o1 booster for the upper crankshaft lube oil 1ine. In the keep-warm
system, an electric heater and thermostat keep the lube oi1 at 130-135°F to
maintain a desired viscosity. The keep-warm circulating pump sends the
warmed lube 011 through the lower crankshaft line, maintaining lubrication of
the bearings in the lower portion of the engine, and back to the o1l sump.
Due to the possibility of getting 0i1 into the firing chamber of these
opposed-piston engines, the keep-warm system is carefully adjusted so as not
to circulate lube 011 to the upper crankshaft line.

In the prelube system, a separate dc-powered lube ofl pump is started automatically
(for manual EDG starts) and run for two minutes prior to the actual starting of-
the engine. The prelube system provides lube 0il to both the lower and upper
crankshaft lines. For all test starts of an EDG at North Anna, the prelube system
is used prior to the actual diesel start, i.e. for those simulated engineered
safety feature (ESF) actuation/loss-of-power tests where prelube is not activated
automatically, the prelube system is started manually prior to actually simulating
the need for an émergency auto start. In the case of actual emergency starts,

the diesel starts immediately and is not delayed in order to provide prelube,

The lube 011 booster system includes a two-galion supply in an accumulator that
has a piston operated by engine starting air. As the engine first begins to
rotate, the 2 gallons of lube oi1 js fed immediately to the bearings along the
upper crankshaft line. This booster 011 to the upper crankshaft Tine supplements
the prelube system. (At another nuclear station, the practice of prelubing prior
to each test start was discontinued when the booster system was added; at North
Anna, prelubing was not discontinued. Therefore, the engine failures at the
other station do not appear to be directly related to the failures being
experienced at North Anna).

The term "fast, cold start" has developed as Jargon in reference to the
Technical Specifications to start within 10 seconds from ambient conditions.
These ambient conditions are not necessarily "cold" In one sense, but the
internal engine temperatures are obviously far below the operating conditions
of the combustion process. For plants in general, if a lTicensee elects to
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provide a keep-warm system for either the jacket coolant system or the lube o1l
system or both, such a system may become part of the "ambient conditions" if
the system is also considered vital in determining the operability status of
the EDG. Most licensees, we understand, have elected to add such modifications
to the EDGs. If however, the licensee is not willing to accept the loss of
operability of the EDG when such keep-warm systems are not operating properly
and to perform necessary repair actions, such keep-warm systems should not be
allowed in determining what the ambient conditions should be for the required
test starts. For North Anna Unit 2 specifically, the keep-warm system was

part of the original licensing basfs and is required for EDG operability,

The concept of “"fast loading” during EDG testing may also deserve some
explanation. If the tota) loads of the safety bus were applied immediately
as a single block load onto the EDG, it would surely trip, Therefore, the
loads are divided into a number of smaller loads and, during an accident
situation, these smaller loads are applied in a pre-determined sequence. At
intervals of about 5-seconds, another set of loads is added onto the EDG.
After a total of 20-60 seconds, the sequencing of the lToads would be
complete. During monthly testing, the EDG is paralleled to the grid and the
Toad is increased more-or-less continuously by the control room operator. If
the load is increased to full load in 60 seconds, this ramp increase would
approximate the sequenced Toading that would occur in a similar time during
an accident situation. Therefore, the present Technical Specifications
require that the monthly test of the EDG include an increase to full load in
60 seconds. The test loading has been referred to as "fast loading." The
fast loading could be contrasted with a "staircase" loading wherein the load
is increased slowly over a few minutes to the first plateau; after several
minutes, the load is again slowly increased to the next plateau. After 3-5
plateaus, the EDG would have been "staircased” to full load.

2.2 North Anna EDG Failure Experience >

At North Anna, the two EDGs for Unit 2 are designated "2H" and "2J", based on

the designation of the electrical bus that the EDG provides power to. The "2H"
EDG had previously experienced some spurious trips (see Reference 4, LER 84-11).
On December 7, 1984, the "2H" EDG was taken out-of-service in order to perform
troubleshooting and maintenance in order to prevent an actual failure. Due to

one EDG being out-of-service, the plant Technical Specifications Action Statement
requires that the other EDG be test started within 1 hour and every 8 hours
thereafter. During one of these Action Statement test starts, the "2J" EDG tripped
and was declared to be inoperable. The maintenance of "2H" was immediately
halted; the "2H" EDG was test started (successfully) and placed on the 8-hour
test cycle, since the "2g" EDG was inoperable. During one of these Action
Statement test starts on December 9, 1984, the "2H" EDG tripped and was declared
to be inoperable. Because both EDGs were inoperable at this point, the Technical
Specifications required the plant to be shut down. Following maintenance actions,
assisted by the EDG manufacturer, the second of the EDGs was returned to service
on December 11, 1984, The details of the repairs may be found in Reference 6

(LER 84-11 Revision 1). The plant was brought back on 1ine on December 16, 1984,
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On January 13, 1985, the "2J" EDG suffered another test failure, due to high
crankcase pressure. Excessive wear was found on the rings of one piston; the
piston and associated rings were replaced. At this point, the total number of
EDG failures for the nuclear unit had reached the point that the Technical
Specifications require both EDGs to be tested every 3 days. At this time,

one EDG is being fast cold tested every day and a half.

On February 4, 1984, the North Anna Unit 1 EDG "1H" was declared inoperable
because it had suffered an engine failure. The seals of the number 3 cylinder
Tiner were leaking cooling and engine damage resulted.

On March 15, 1985, the North Anna Unit 2 EDG "2J" suffered an engine failure

in conjunction with a high crankcase pressure trip during testing. A large
number of parts were replaced (cylinders, pistons, insert bushings, and lower
rod bearings). Because the repair actions and subsequent testing could not

be completed within the 72-hour Technical Specification requirement, Unit 2 was
shutdown on March 18, 1985. The plant was restarted the next day.

2.3 Regulatory Background

On a generic basis, the NRC has been and continues to be interested in achieving
and maintaining a high reliability level for EDGs. In 1975, an NRC technical
report (then as part of the U.S. Atomic Energy Commission, Reference 10) evaluated
EDG failure experiences reported during the period of 1959-1973. During this
period, EDG testing was conducted on a monthly basis and during refuelings.

This report concluded that one specific problem dominated the failure experiences
and identified it as the starting of the engine. This experience spawned the
general perception that iF the EBG could start, it would Tikely continue on to
accept load and operate in a reliable manner. Other contributing failures included
the engine governor.

In 1977, Revision 1 to Regulatory Guide 1.108 "Periodic Testing of Diesel -
Generator Units Used as Onsite Electric Power Systems at Nuclear Power Plants"
was issued, This revision of Regulatory Guide 1.108 was an effort to improve
the routine testing schedule by relating the testing frequency to the number

of failures being experfenced. At that time, the optimal test interval was
believed to be between 31 days and 3 days. With the emphasis on EDG starts,
Regulatory Guide 1.108 indicates that EDGs be "fast, cold" started on test
intervals that ranged from 31-3 days in 4 steps. Under Regulatory Guide 1.108,
if the total number of failures for 100 tests of all EDGs for the plant was
greater than 1, the frequency of start tests was Increased for 2ll the EDGs for

Subsequent reviews of EDG fajilure experience (for the 3-year period of
1976-1978) indicated that engine starting was no longer the dominant failure
mechanism. Apparently industry efforts in this area were becoming effective.
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In July 1982, the first EDG failure occurred that was clearly fdentified as
being caused by testing. One of the Nordberg 3500 kW EDGs at the Brunswick
Nuclear Station had failed. The licensee reported that the metallurgical
examination determined the failure cause to be fatigue due to excessive
starts. Inspection of the other EDGs revealed that two of the three also had
indications of similar fatigue. This reactor operating experience confirmed
concerns expressed earlier that excessive tests would be detrimental.

In September 1982, a staff summary of EDG experience presented to the ACRS
suggested that: (a) routine test starts on a 3-day frequency should be
eliminaged; (b).testing should be focused on 1dentify1ng_unreliab1e EDGs, and

In 1983, as part of jts investigation into Station Blackout, the NRC published
NUREG/CR-2989, “Reliability of Emergency Onsite AC Power Systems at Nuclear
Power Plants." This study, based upon data for 1976-1980, concluded that the
industry_gverage EDG fgilure rate is 2.5 x 10 per demand (with a range of
0.8 x 107 to 10 x 10 ), i.e., an average reliability of 0.975. Major
contributors to this failure rate are: 71§ EDG being out-of-service (due to
testing or maintenance) at about 0.6 x 107°, (2) human-eEror-re1ated and
hardware-related common mode failures at about 0.2 x 10- » and,(3) service
water system (EDG cooling) unavailabilities at about 0.4 x 10~ . The study
found that, while the average time to repair an EDG is 20 hours, it varies quite
widely. No one cause of EDG failures was dominant. The causes varied widely,
led by control and logic problems (14.7%), and followed closely by governor
(12.3%), coolin water (11.9%), output breaker and sequencer (10.3%?, air
start problems ?9.1%), and several other causes,

This same report shows that between 1976 Qnd 1980, North Anna Unit 1 had an
apparent fail-to-start rate of 1.05 x 107¢ (based upon a reported two failures
in 191 tests). During this period, these EDGs were unavailable (due to test
and maintenance) at a rate of 1.3 x 107¢,

NUREG/CR-2989 also recommended several actions that could be taken to improve
EDG reliabilities. These varied from having the governor overhauled on a
periodic basis, review of repeat failures to determine root causes, use of
corrosion inhibitors in jacket water coolants and upgrading EDG-related
procedures, to the installation of an additional EDG.

In December 1983, the NRC issued Generic Letter 83-41, which requested
licensees to provide information related to the potential detrimental effects
of "fast, cold" test starts. The licensee's response dated January 18, 1984
stated that: "A review of the maintenance records for the Unit 2 diesels showed
no detrimental effects due to fast cold starts." The response also stated that
design changes had been implemented which alleviated problems assocfated with
fast cold starts,
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In July 1984, the NRC issyed Generic Letter 84-15 which described changes in
staff requirements to improve EDG reliability. This NRC action requested that
licensees take actions to reduce "fast, cold" test starts, including encouraging
them to propose Technical Specification changes. The generic letter also
described a reliability-goal-oriented EDG program developed by the staff and
requested licensees to provide comments on this program. The North Anna licensee
provided a partial response to the generic letter in their-letter of September 28,
1984, This response did not request a Technical Specification change related to
fast cold starts, but instead described the EDG lube 011 keep-warm system, prelube
system, and lube 0i1 booster, North Anna provided a supplemental response to

this generic letter on February 28, 1985 which provided the requested data on

EDG test failures in the last 100 starts, and provided the licensee's comments

on the staff's proposed EDG reliability performance specification. The data
indicate that, in the 3-month period between December 5, 1984 and February 27,
1985, the "2H" EDG experienced three test/engine failures and the "2J9" EDG
experienced two test/engine failures. The comments provided basically

reflected the information included in the February 1, 1985 submittal (which is

the subject of this evaluation).

3. EVALUATION

With assistance from the EDG manufacturer (Fairbanks Morse Engine Division of
Colt Industries), the Ticensee launched an investigation of EDG failures that
have occurred recently. Based upon the preliminary findings of this investi-
gation (as reported in the February 1, 1985 submittal), the licensee identified
several factors of the plant Technical Specifications as "significant contributors"
to the engine failures. The factors identified are: (1) the fast start
(10-second), (2) the fast loading (60-second), and (3) the frequency of such
tests. The licensee believes that such stringent tests induce severe thermal
transients within the engine and that, when repeated very frequently lead to
the types of failures that have been experienced. The licensee has stated that.
the EDG manufacturer concurs, N

Accordingly, the licensee has Proposed a set of changes that would accomplish
the following general objectives. First, for routine testing and Action
Statement tests, fast starts (10-second) and fast loadings (60-second) would
be deleted, except for once per 6 months and during the 18-month (refue1ing)
tests. Second, the accelerated frequency for routine tests (based upon
accumulated number of test failures) would be changed to reduce the amount of
accelerated testing by basing such testing on a reliability goal of 0.95 per
EDG. Third, an additional incentive would be added to encourage major engine
overhauls. Fourth, for Action Statement tests, the number of EDG tests would
be reduced. _

The March 13, 1985 supplemental submittal states that the root cause(s) of the
engine failures have not yet been identified. Further, electrical overloading
is 1dentified as a potential cause. The submittal indicates that Technical
Specification language such as "greater than or equal to kw" forces the
operators to operate the EDGs slightly above the specified value to ensure
compliance. Further, the licensee has recognized that instrumentation
inaccuracies and meter reading errors can contribute sfgnificantly to
Tnadvertent overload conditions,
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The licensee has therefore proposed also to reduce the specified load value
to ensure that operations at the upper limit of the uncertainty value do not
result in exceeding the engine ratings and to specify a non-open-ended operating

band for such tests.

program that includes not only the involvement of the EDG manufacturer, but also

a direct interchange with the Japan Atomic Power Company. This interchange will
include review of the Technical Specifications, test procedures, and other
maintenance information associated with the exemplary EDG reliability experienced
by the Japanese. After sufficient information and experience is acquired, the
licensee intends to propose additional Technical Specification changes to increase
the reliability of the EDGs for both nuclear plants at the North Anna Station.

The licensee has proposed a large number of specific changes to the Technical
Specifications to accomplish his objective of reducing EDG testing. In the
submittals, the licensee discusses the changes in the order they occur in the
Technical Specifications. For convenience, we have re-sorted these changes
into an order that facilitates ease of understanding and review. Similarly,
this evaluation report is structured as follows:

Section Page
3.1 General Considerations 9
3.1,1 Manufacturer's recommendation S
3.1.2 Failure causes (experience at Unit 2 vs Unit 1) 9
3.1.3 Relation to Generic Letter 84-15 12
3.1.4 Reliability Improvement Program 12 .
3.2 Routine EDG Tests 13
3.2.1 How each test is conducted 13
3.2.1.1 est starts and Toading 13
3.2.1.2 Full-load tests vs Accident loads 15
3.2.1.3 Observation of "slow start" 18
3.2.2 How often routine tests are conducted 19
3.2.2.1 €11ability goals and accelerated testing 19
3.2.2.2 Incentive for engine overhaul 20
3.3 Special EDG Tests (Action Statements) 21
3.3.1 In1tial test 22
3.3.2 Followup tests 23
3.3.3 Specific Action Statements 24

In each section, we discuss the present requirements, the licensee's proposed
changes and its basis, our evaluation thereof, and our conclusion for the
specific item, :



3.1 General Considerations

The licensee's technical argument for the case that the required testing is a
“significant contributor" to EDG failures seems to be based upon two general
points: first, the advice of the EDG manufacturer; second, the contrast
between the engine damaging failures at Unit 2 and the experience at Unit 1,
with the only jdentified difference being the testing requirements.

3.1.1 Manufacturer's Recommendation

In recent years, we have had technical discussions specifically with Colt
Industries on how testing relates to long-term EDG reliability and nuclear
plant safety. We agree that any fast start, fast loading, and operating an EDG -
at or above its 100% rated value may have an adverse affect on EDG reliability
in the long term. Such operations may cause normal maintenance to be needed
sooner than originally scheduled or, if the engine is not properly maintained,
may lead to premature failures. However, testing of this nature on some
frequency is necessary to demonstrate that the EDG continues to be able to
perform as originally specified and as assumed in the accident analysis of

the plant's FSAR, Furthermore, we believe that Colt Industries has come to
agree with the staff that, when the plant offsite or onsite electrical system
is in a degraded state, the immediate concern for nuclear safety must take
priority over Tonger term equipment reliability considerations and therefore
special testing of the EDGs is appropriate.

Specifically for North Anna, the licensee states that the manufacturer has
stated that the types of wear patterns found on the engine components is the
result of either engine overload or excessive fast cold starts,

There is, however, some uncertainty as to specifically which engine components =
are most adversely affected by fast, cold test starts and fast loadings. There
is also some uncertainty regarding the manufacturer's review of the wear patterns
experienced at North Anna., We conclude, therefore, that the manufacturer's
advice appears to be based primarily on general experience and may have 1imited
applicability to the specific situation at North Anna.

3.1.2  Failure Causes (Experience at Unit 2 vs. Unit 1)

The second part of the licensee's basis for the request for relief from the
Technical Specifications testing of EDGs is the contrast between the failures
at North Anna Unit 2 and those at Unit 1. North Anna Unit 1 was Ticensed to
operate in November 1977, with Technical Specifications that were standard

at that time. The Technical Specifications therefore did not reflect the
testing requirements of Regulatory Guide 1.108. The requirements for Unit 1
routine tests are basically that each EDG is "fast, cold" started on a monthly
basis and loaded to >60% of rated output. The Technical Specifications do
not include a rapid loading rate and do not require an accelerated test
frequency based upon test failures experienced. (It is interesting to note
that the Unit 1 EDGs have been tested nonetheless at the full-load rated load
of 2750 kW in virtually every test),
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The licensee states in the February 1, 1985 submittal that the Unit 1 EDGs have
"not experienced similar fajlures." In another part of the submittal, the
licensee states the Unit 1 EDGs have "experienced no failures to date."

However, information provided previously by the 1icensee and reported in
Reference 10 indicates that between 1976 and 1980 there were two failures of

the EDGs at Unit 1 to start during required tests. On February 4, 1985, the
Unit 1 EDG "1H" was found to have suffered significant engine damage, apparently
due to cooling water getting into the number 3 firing cylinder.

During a meeting with the staff in Bethesda on February 8, 1985, the licensee
provided clarification regarding the history for the Unit 1 EDGs. During the
period of November 1977 to April 1980, the "1H" EDG experienced 10 trips.

Three of these occurred in 1979 and seven during February and March of 1980.
Based upon the 1980 test trips, the licensee increased the setpoint for the
high crankcase pressure trip. In August 1984 the "1H" EDG was inadvertently
overloaded to about 3600 kW for about a half hour (i.e., 31% over the 2750 kW
rating and 9% over the 30 minute rating). Subsequent to this event, the engine
was inspected with assistance from the manufacturer; however, on February 4,
1985, the same EDG ("1H") suffered significant engine damage. Between November
1977 and February 8, 1985, the other Unit 1 EDG ("13") had only one test
failure. This failure (November 14, 1984) involved the spurious tripping of
the EDG output breaker and not a trip of the EDG itself. During this meeting,
the licensee also clarified the language of the February 1, 1985 submittal.

The intent was that up to that time, while there had been “test failures,"”
there had been no "engine failures," as had become the case for the Unit 2
EDGs, where internal engine components were replaced,

During our February 8, 1985 meeting, the licensee stated that the EDG
manufacturer had informed him that high crankcase pressure trips (on the Unit

2 EDGs) could be caused by less than optimal performance of the crankcase
eductor system, which uses air from the turbocharger blower. The licensee has -
not fully investigated this yet.

The licensee's February 1, 1985 submittal indicates that the only difference
between the Unit 1 EDG experience and the Unit 2 experience is the Technical
Specifications testing requirements. Therefore, by deduction the licensee
claims that the testing is a "significant contributor" to the December 1984 -
January 1985 EDG failures.

This argument is attractive by virtue of its simplicity and relationship to
ongoing generic NRC activities to reduce the severity of test starts. However,
as discussed below, we are not convinced that the testing requirements are

a primary contributor to the Unit 2 EDG failures,

In an attempt to assess the impact that the required testing may have had, we
have considered the nature of the corrective actions taken after the October,
November, and December 1984 failures. On October 19, 1984, "2H" EDG tripped

on indicated high jacket coolant temperature; the temperature switch was
re-calibrated. On October 20, 1984, the "2H" EDG tripped on high crankcase
pressure; a leaking air start valve gasket was replaced. On October 22, 1984,
the "2H" EDG tripped after 11 hours, again on high crankcase pressure; the Tube
011 strainer was cleaned, and "2H" successfully completed a 24 hour full-load
test run. On November 2, 1984, the "2H" tripped again on high crankcase
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pressure; after the crankcase air ejector was cleaned, the EDG tested
satisfactorily. The licensee reported that none of these four failures were
considered to be "valid" test failures (because both high jacket coolant
temperature and high crankcase pressure trips are bypassed for any actual
emergency start) and that all were due to spurious instrumentation problems.

On December 3, 1984, the “"2H" failed to start within the required time due to a
problem with the air start distributor. Also, the crankcase pressure switch

was found to trip randomly at various points and was replaced. The licensee
then reported that this malfunctioning pressure switch could explain the earlier
EDG trips. On December 9, 1984, "2y tripped again on high crankcase pressure;
the Number 10 lower piston rings were found to be shattered. Shattered rings
suggest an original problem with the rings, which allowed some blow by and

thus generating an abnormal crankcase pressure. Even though it did occur on

the sixth Action Statement test within 48 hours, shattered rings does not seem
to suggest fast start or fast loading rates as 1ikely causes. Also on December -
9, 1984, the "2J" EDG tripped on high crankcase pressure. The number 2 and
number 3 upper pistons were found to be leaking and the number 11 liner seal

was leaking. Such faflures do not suggest "excessive fast cold test starts”

as the cause.

During our visit to the North Anna Station on February 13, 1985, we examined
the parts that had been removed from EDG "1H" subsequent to the February 4,
1985 engine failure and photographs were made. The Ticensee stated that the

's analysis of the failure had not been completed. In our
technical judgement, the most 1ikely cause of the failure does not appear to

be related to fast cold test starts, but rather appears to have been

inadequate or degraded lubrication. It appears that the cylinder water

Jacket seal failed, causing dilution of the lube oil. Consequently, the
pistons and cylinder liner became overheated and scored; there was excessive
wear on the piston pin bushings and the main bearings. Finally, due to

thermal stresses, the cylinder 1iner cracked in several places. In a telephone
conference on March 26, 1985, the 1icensee said that the manufacturer has said -
orally that the recent failure of EDG "1H" is most Tikely related to the
inadvertent overload of this engine in August 1984,

In the supplemental submittal of March 13, 1985, the licensee states that the
conclusions of the previous submittal remain unchanged, and that the root
cause(s) of the engine failure have not yet been identified and that
electrical overloading is now considered to be a potential cause.

We remain unconvinced that the primary contributor to these type failures is
test starts., It seems to us that the primary cause may be yet to be
identified. The number and types of different weaknesses found on the Unit 2
EDGs (i.e., temperature switch out of calibration, dirty lube ofl strainer,
dirty crankcase air ejector, afr start distributor “problem") may suggest the
need for more stringent maintenance. The repeated failures at North Anna
wherein cooling water has entered the firing cylinger suggests that the
cylinder liner to the water Jacket 0-rings may be failing. This EDG vendor
has recommended to another nuclear licensee that these seals be changed from
Buna-N to a high temperature Viton material, which has been successful in
reducing seal damage due to overheating and overloads. We understand that
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the same change has been suggested to the North Anna licensee, but that most

of the North Anna EDG 0-rings are still Buna-N. Also we believe that, as

shown in the Ticensee's supplemental submittal of March 13, 1985, when potential
inaccuracies and meter reading errors are added to the reported test power levels,
significant inadvertent engine overioads may have occurred. Therefore, we
believe that the primary cause of the engine failures could be any of the three
items above, or a combination, or some {tems yet to be identified.

3.1.3  Relation to Generic Letter 84-15

The relationship between the changes proposed by the licensee at this time and
NRC Generic Letter 84-15 needs to be made clear, Generic Letter 84-15 has
three distinct parts, the first and third of which are relevant. The first
part encouraged licensees to reduce fast cold test starts; the second asked
for data regarding the present reliability of each EDG; the third asked for
comments on staff-proposed new testing requirements. As they relate to Generic
Letter 84-15, the changes proposed by the licensee can be grouped into three
categories. The first category of the licensee's proposed changes is
essentially identical to the first part of the generic letter. The second
category of the licensee's proposed changes is some of the features from the
staff's proposed new requirements described in the third part of the generic
Tetter. The third category of the licensee's Proposed changes are not related
to the generic letter.

The NRC has an ongoing generic action that relates to improving EDG reliability
(GI B-56). In fact, Generic Letter 84-15 s one of the elements of this
action. The staff has not yet completed its review and determined the optimal
changes that should be made to the Technical Specifications on a generic basis.
Since this matter is still under review, the staff response to a request for
Technical Specification changes at this time typically would be to defer the
request pending the complietion of the generic action. However, if the plant- _
specific situation is unique and warrants prompt treatment, plant-specific -
action can be taken. We believe this to be the case for North Anna. When the
decisions on the generic action are made and are being implemented on all
plants, any final optimization changes can be made for North Anna at that time,

3.1.4, Reliability Improvement Program

In our review, we considered the question of the potential adverse effect of
reducing the test frequency in the situation where failures are occurring.

If the tests are conducted less frequently, latent failures may not be

detected for a longer time. Also, considering the nature of typical repair
actions, the root causes may not be identified. Although not fully developed,
the Ticensee has proposed that a reliability improvement program will be
implemented upon approval of the requested Technical Specification changes with
the following major elements:

. Performance Monitoring Surveillance
Discrete Frequency Spectra Analysis
Evaluation of Past and Present Practices
Slow Start Testing Training

Japanese Experience

Nuclear Guidelines for EDG Operation
Maintenance Training

NOY Y B PD —
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We note particularly that these elements include trend analyses of key
performance parameters, that lube 011 will be analyzed quarterly, and that
the services of an independent consultant have been acquired to determine the
root causes of past failures. We have concluded that any potential adverse
effect of reduced testing will be offset by the licensee's reliability
improvement program.

3.2 Routine Test Starts

Routine surveillance tests can be considered to be those tests conducted
periodically when all redundant Systems or equipment (in this case, the EDGs )
are believed to be operable. The purposes of routine tests are: (1) to confirm
that the equipment remains operable or to detect previously unknown failures,
and (2) to gather additional statistical data to improve our confidence in the
value we believe to be the intrinsic reliability of the equipment, or to refine
this value. Routine tests would also encompass accelerated testing required
because of failures that have occurred previously. Routine tests are contrasted
to special tests performed because the plant is in a degraded state.

The proposed changes to the routine tests may be divided into two groups. The
first group deals with how (the method by which) each test start of an EDG is
to be conducted. The second group deals with how often such a test start is
to be conducted.

4.8.2 is specified); 4.8.1.1.2.3.4 (wherein a 10-second engine acceleration

is specified); 4.8.1.1.2.a.5 (wherein a 60-second Toading to full rated load

is specified along with a 60-minute full-load run); and Table 4.8.2 and
associated notes ?wherein an accelerated test frequency is specified, based
upon the total number of EDG test failures in the previous 100 tests, on a -
per-nuclear-unit basis). -

3.2.1 How Each Test Is To Be Conducted

3.2.1.1 Test Starts and Loading

The licensee has proposed that these specifications be revised to provide that
each test start be preceded by “prelubrication and any other starting warmup
procedure recommended by the EDG manufacturer." The 1icensee has stated that

the current practice at North Anna is to either automatically or manually prelube
the EDG prior to every planned test start. The current Technical Specifications
do not prohibit such prelubrication, etc. However, the 1icensee has proposed to
state the practice as an explicit statement in Section 4.8.1.1.2.a.4. We concur
with this approach. However, we believe that the statement is applicable to all
planned test starts, including those that are part of the 18-month surveillance
tests (Section 4.8.1.1.2.d).

Some may be concerned that, in order to simulate accident conditions more
closely, at least the 18-month tests should be conducted without any precondi-
tioning. In our experience reviewing reactor operating events on a daily basis,
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It has been suggested that the rate at which a complete loss of offsite power
occurs at a nuclear plant averages out to be on the order of 0.1 per year,
Losses of power to a single bus and ESF actuations that cause EDG starts seems
to be even more frequent. During a recent 12-month period at North Anna, the
EDGs were fast cold started on two occasions due to ESF actuations. We believe
that "test credit” should be given for these events as demonstrating that the
EDGs can start without any preconditioning. Therefore, we believe that the
preconditioning statement should be a footnote that is made applicable to all
planned test starts at North Anna.

The Ticensee has proposed to delete the requirement in Section 4.8.1.1.2.a.4
that every routine test start be a fast (10-second) start (i.e., acceleration
to full engine speed, and generator voltage and frequency). The licensee is
developing procedures, in consultation with the manufacturer, that would have

manual increase of the speed setting to the full 900 rpm over a period of 1
to 2 minutes. As a practical matter, the actual conduct of the test is
expected to require the EDG to continue at full speed but not loaded for
several minutes (e.g., 15 minutes). During this time the internal engine
temperature begins to equilibriate.

The licensee has also proposed to delete the requirement that every test
loading be at a rate such that full Toad is reached within 60 seconds after
synchronization to the bus. The Ticensee proposes to replace the "fast load"
requirement with a test Toading rate of about 10 minutes, in accordance with
the manufacturer's recommendation for routine tests.

To supplement these more gradual accelerations and loadings, the licensee has
proposed a new section (4.8.1.1.2,a.6) which requires that a fast (10-second)

of automatic EDG start signals has been put with the fast start tests every 6
months. The design is such that a simulated auto start signal and a "slow"
start are incompatible.

The original intent of the fast cold start specification was to simulate the
fast start of Toss-of-power/accident conditions. The manufacturer has
recommended slowing the engine acceleration time anytime the EDG is routinely
operated, in order to reduce unnecessary wear and to minimize the thermal
transients within the engine. The NRC Generic Letter 84-15 included as a
proposed new requirement that "fast cold" starts be conducted only every 6
months rather than a monthly test. We agree that the primary purpose of
routine (monthly) testing should be to implement the manufacturer's recommended
testing and to verify starting and load handling capability, rather than to
simulate the design basis accident conditions. We beljeve that it is not
necessary to define the specifics of this test, but it is sufficient to
regulate at the level of requiring only that the manufacturer's recommendations
be followed in this case. 1In view of these considerations, we find this
portion of the licensee's proposal to be acceptable. :
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The licensee has also proposed to combine Section 4.8.1.1.2.a.5 (the 1-hour
load run) into Section 4.8.1.1.2.a.4 (the start test). The purpose of this
change is to acknowledge that EDG operation at no-load or light-loads (less
than 25%) has been shown to be detrimental. The manufacturer has recommended
that every EDG start be followed by at least 60 minutes at at least 60% 1oad.
The effect of this change is to disallow surveillance test starts without a
subsequent power run. We find this portion of the licensee's proposal to be
acceptable.

Although not an explicit part of the proposed Technical Specifications, the
Ticensee has stated that, as part of this periodic power run, engine performance
data will be collected after temperature stabilization and the data will be
trended across similar tests. The licensee states that the manufacturer has
stated that this method is the best type of trend analysis to detect problems,
Further, routine testing without fast starts will still be adequate to establish
trends in starting times which would be indicative of the need to initiate
preventative maintenance. We concur with the concept of trend analysis of
critical parameters as a too] to indicate the need for maintenance.

3.2.1.2 Full-Load Tests and Accident Loads

The licensee has proposed to change the required full load values for the
"monthly" and 18-month tests. The present Technical Specifications specify
the EDG load for the monthly test to be "greater than or equal to 2750 kW."
Every 18 months, a 24-hour load run is required, the first 2 hours of which
are at the 110% value and the next 22 hours are at the 100% (continuous duty)
load value; specifically, at "greater than or equal to 3025 kW" and "greater
than or equal to 2750 ki." The licensee proposes that the required load for
the monthly test be "2500-2600 kW" and that the required ]oads for the
18-month load run be "2800-2900 kW" and "2500-2600 kw," respectively, N

The Ticensee believes that the open-ended language "greater than or equal to"
has the potential for routine overloading of the EDGs. Specifying an upper
limit would eliminate this potential. The licensee believes, moreover, that
instrumentation inaccuracies and meter reading errors introduce an uncertainty
of +200 kW. The Ticensee states that if the tests are conducted at levels
above 2750 kW and the uncertainty is adverse, the time until the next routine
maintenance is needed would actually be reduced but this change would not be
realized by operations or maintenance personnel. On this basis, the licensee
proposed a non-open-ended operating §and that is reduced by an amount approxi-

The rounding off is intended to be consistent with the markings on the kW output
meter, the smallest divisions of which are 100 kW increments. Therefore, the
"greater than or equal to 2750 kW" would be replaced by "2500-2600 kW" and

the “greater than or equal to 3025 kW" would be replaced by "2800-2900 k."
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In our review of this proposed change, we have reconsidered the general matter
of the magnitude of the electrical loads that could occur during the design
basis accident as compared to the electrica] loads specified for periodic
tests. During the accident situation, the initial electrical loads may be
large byt typically are required only for a short time - a_few seconds or

few minutes, Further, in a typical load profile, the loads decrease signifi-
cantly after the first hour, During nlant licensing, we have found an EDG
sizing to be acceptable if the short-term 2-hour rating of the EDG is greater
than the initial peak accident loads and if the Tong-term 2000-hour rating of
the EDG is greater than the long-term accident loads.

- From a hardware viewpoint, EDGs in general have multiple Joad ratings, based
On an anticipated annual maingenance schedule. The 100 "nameplate,” or

maintenance. The 2000-hour rating generally indicates that the EDG can be
operated at this higher Joad for up to 2000 hours during the year (i.e., about
one quarter of the time) without having to perform routine maintenance unti]
the end of the year. The 2-hour rating generally indicates that the EDG can
be operated at this even higher load for any 2 hours out of 24 hours

without having to perform maintenance on a special schedule. '

Specifical]y for North Anna Unit 2, the FSAR reports that the greatest predicted
accident load is calculated to be 2938 kW. The EDGs are each rated as follows:

8000 hours 2750 kW
2000 hours 3000 kW
168 hours 3100 kW
4 hours 3150 kW
4+ hour 3300 kW ~

It should be noted that while the accident loads are greater than the continuous
duty (8000 hours) rating, they are less than both the short-term 4-hour rating and
the 2000-hour rating.

performance degradation prior to a failure. We believe that the monthly test
should exercise the EDG, confirm its operability, and detect degradation or a
failure before a second EDG failure ig Tikely to occur. During the 18-month
testing, the test Toads envelope the calculated accident loads. It is our
position that it {s not necessary or desirable to envelope the design basis
accident loads, which might occur once in 10,000 years, by a test that is
repeated 12 times each year. We have determined that simulation, or enveloping,
the accident 1oads every 18 months ig sufficient.
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It is interesting to note in passing that in Japan the design basis accident
loads ?n the EDGs are simulated similarly on a refueling basis (4.e., 12-18
months),

In view of the general considerations discussed above, we conclude that the
monthly EDG tests should avoid exceeding the continuous duty rating. We concur
with the licensee that, in view of past enforcement actions, the open-ended
"greater than or equal to" load requirement Creates a situation wherein operators
will tend to operate the EDGs at a load for which the meter indicates a value
greater than the specified value, Therefore, we agree with the Ticensee that a
non-open-ended load would be more appropriate. Further, for human factors
engineering reasons, we agree that an operating band equal to the smallest meter
graduation (100 kW) is appropriate for North Anna.

Since the exact value of the Toad during the monthly test is not critical and
since'overloading has been identified as a possible cause of the engine fai]grgs

uncertainties. The licensee has presented an analysis of the instrument
inaccuracies and potential meter reading errors. The analysis includes consider-
ation of a 1.5% allocation for potential inaccuracy in the turns ratio of each
of the voltage and current sensors, 0.3% inaccuracy in the kW transducer, 1.5%
(kw) meter fnaccuracy, 1.0% allocation for to calibration drift, and 0.62

( +25 kW) for errors in reading the meter due to parallax affects. When these
factors are accumulated, the overall uncertainty is 5.23% or +220 kW, The
licensee has rounded this value to 1200 kW. We note that the™1.5% allotment for
possible deviation in the voltage sensor and another 1.5% for the current sensor
are estimated values because the turns ratios have not been measured. It seems
that, once this determination s made and this offset is incorporated into the
calibration process for the instrument channel, this inaccuracy is in effect
nulled out and no longer a factor. Inaccuracy in the power level measurement
is an obvious source of potential overload. Therefore, it appears that, while
the output meter may have been calibrated, the licensee has not taken much
initiative to avoid this source of overload. We conclude that, unfortunately,
the present uncertainties at North Anna are not trivial., Corrective actions to
reduce this uncertainty are desirable, but have not been proposed and are
beyond the scope of this review, Considering the magnitude of these uncertan-
ties, an operating band of an indicated 2500-2600 kW is acceptable for the
monthly test and the Tonger portion of the 18-month load run.

~

However, for the first 2 hours of the 18-month load run, we cannot accept the
proposed band of 2800-2900 kW. The 18-month test is not a frequent test, and
special calibrated equipment could be used if the Ticensee believes it is vital
not to exceed 3025 kW. The primary consideration is that the specified load
must envelope the design basis accident loads of 2938 kW. We would find an
operating band of an indicated 2900-3000 kW to be acceptable. At the worse
case, 1f the indicated Toad were to be 3000 kW and if the Ticensee's value of
uncertainty of 200 kW were to be actually adverse, the true load would be

3200 kW. If one interpolates the ratings on these EDGs, 3200 kW is at or
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below an equivalent 2-hour rating. In view of our understanding of the
ratings, we find that even at worse case an indicated range of 2900-3000 kW
does not appear to be intolerable or unjustified. At the other hand, when
the indicated load is 2900 kW, the actual Toad could be as Tow as 2700 kW,
which is below the accident loads. However, it is most likely that the
uncertainties will not be all in efther direction and to someextent will
cancel each other. In view of the potential hazard of engine overloading, we
conclude that the range of 2900-3000 kW is a better choice than any other
similar band. However, we are requiring that the target value of 2950 kW be
specified. Therefore, we conclude that a relaxation from “greater than or
equal to 3025 kW" to the indicated band of "2900-3000 kW" is acceptable.

3.2.1.3 Observation of Slow Start"

As part of our review of this proposed change, we visited the North Anna Station
on February 13, 1985 to observe the performance of a required "fast cold" test
start, and to observe the performance of the more gradual test start and load-
ing being proposed. During the "slow start" test, we noted a few potential
problem areas which we asked the licensee to address and improve as appropriate:

1. EDG inoperability during the test.
2. Critical engine speeds during the acceleration phase.
3. Electrical Toading sequence.

There has been considerable effort over the years to assure that the EDGs
remain operable during testing; i.e. able to respond to automatic or manual
emergency start signals. To conduct the "slow start,” the control of the EDG
is switched to "local, manual® which makes the EDG inoperable. This action
is taken prior to reducing the engine governor setting to 450 rpm. After the

the test procedure will be revised to alert operations personnel of the
inoperability. We require that: (a) the licensee confirm that the inoperability
is identified in the control room in accordance with Regulatory Guide 1.47,

(b) the test procedure be reviewed and revised as necessary to minimize the .
duration of the inoperability, and (c) operating procedures be revised to
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The licensee has investigated the question of critical engine speeds between
450-900 rpm. Based upon information from the manufacturer, the licensee
reports that this is not a significant problem,

The demonstration test performed for the NRC on February 13, 1985 did not
agree with the EDG manufacturer's recommendation regarding the sequential
increases in EDG loading. The licensee did not address this item in the
March 13, 1985 supplemental submittal. We require that the loading sequence
be revised to agree with the manufacturer's recommendation,

3.2.2  How Often Routine Test Starts Are Conducted

3.2.2.1 Reliability Goals and Accelerated Testing

The licensee's proposals in this area relate to Table 4.8-2 which specifies
how routine testing should be accelerated based upon test failure experience.
This present table originated from Regulatory Guide 1.108, Revision 1.

The licensee's proposal is to continue along the same general approach as
Regulatory Guide 1.108, but to add certain upgrades based upon recent EDG
experience,

The first specific proposal is to change the reliability goal from a
per-nuclear-unit basis to a per-EDG basis. The primary purpose is to avoid

test starting all EDGs due to the failures experienced on one EDG that has brought
the plant total into a range which requires significantly accelerated testing.

We concur with this purpose. Having agreed to shift from a per plant basis to

a per EDG basis, an appropriate value must then be selected. The revised
reliability goal is proposed at 0.95/EDG. The proposed staff requirements
described in Generic Letter 84-15 include a reliability goal of 0.95/EDG. -
This portion of the 1icensee's proposal is acceptable. N

Along the line of the 0.95/EDG goal, the accelerated testing freguency table
has been revised such that when an EDG has experienced five or more failures
in the past 100 tests, the testing schedule would be advanced from monthly
to weekly. The intermediate step of bi-weekly testing is omitted and the
3-day test interval is deleted. These changes are acceptable.

Previously the EDG manufacturer had stated that testing on a 31-day interval
was too infrequent. The reason given at that time was the need to turn over
the machine periodically to assure that 0il film was maintained on critical
parts. The licensee states that the manufacturer has now revised his position
and concurs in 31-day testing. We understand this revised position is based
upon the modification that added the lube o1l keep warm and prelube systems.
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The Ticensee has also proposed to expand the accelerated test frequency table

to provide that accelerated engine testing (weekly) may be required based aiso
on the number of failures of that engine in the last 20 starts. If two failures
have occurred in the last 20 starts, this could be a point indication of a
failure rate of 0.1 (or 0.90 reliability). To enter accelerated testing at this
point would provide a better sensitivity to the possibility of abrupt EDG
degradation and provide a timely response. Increasing the test-frequency would
provide a faster accumulation of test data upon which to judge the reliability
of the EDG. This additional data can be used to distinguish betwegn failures

are indicative of an abrupt decline in the actual reliability. The weekly test
schedule would be continued until two conditions have been satisfied. First,
seven consecutive successful tests have been accumulated. Second, the failures
in the most recent 20 tests have been reduced to one. Seven successful tests
indicate a reliability of at least 0.90/demand but at only the 50% confidence

0.90/demand Tevel. Furthermore, the Proposed staff requirements described in
Generic Letter 84-15 include accelerating the test frequency based upon two
EDG failures in the last 20 tests. In view of these various considerations,
this portion of the Ticensee's proposal is acceptable.

3.2.2.2 Incentive for Engine Overhaul

corrective action on the EDG. If the licensee performs a thorough and compre-
hensive complete overhay] of the EDG that is approved by the EDG manufacturer,
the EDG would be rebuilt to like-new conditions. Following such an overhaul,
the EDG would become operable after it successfully passed the appropriate
surveillance tests one time. However, in return for the overhaul, the utility .
would receive the benefit of wiping the slate clean of all previous failures on"
that EDG if an acceptable reliability can be demonstrated. With "no previous
failures” in the past 20 or 100 tests, the EDG would re-enter the test schedule
at the monthly test frequency. Accelerated testing (weekly) would not become
required until either 2 failures in 20 tests or § failures in 100 tests

occur. In contast, when one considers how long it could take to work back up
the table after having a serfes of failures (i.e., many months and possibly
years), the magnitude of this incentive becomes more obvious. An engine over-
haul would focus on the fnternal components and therefore not necessarily address
the statistically most prevalent failures. Nonetheless, this overhaul is con-
sidered worthwhile., 1In that major repair action for an EDG that has experienced
excessive failures has long been the goal, this concept is acceptable.

The question that remains 1s how does one demonstrate that the rebuilt EDG
actually has an improved and acceptable reliability. The licensee has proposed
that the reliability criterion be the successful completion of 14 consecutive
tests, at least 4 of which would be “fast cold" starts. Statistically, the
probability that an EDG with an actual reliability of less than 0.90/demand

will satisfy this 14-test criterion is no greater than 20% and decreases rapidly
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with the actual reliability. The probability that an EDG with an actual
reliability of less than 0.95 will satisfy the 14-test criterion is 42% or less.
Said in the converse, if the rebuilt EDG passes the 14-test criterion, the
statistics say that the probability that the actual reliability of the EDG is
0.95 or better is about 50% and that the probability that the actual reliability
is 0.90 or better is about 90%. We, therefore, find the proposed l4-test
criterion to be acceptable. One should be carefy) however about repeated
attempts to satisfy the 14-test criterion. In such a case the statistical
situation changes. If an EDG passes the criterion on a second attempt, the
probability that the actual reliability is 0.95 would be reduced to only about

In addition to the ost-overhaul test starts and 1-hour Toad runs

(T.S. 4.8.1.1.2.a.4 » we would like to see a full-load test run for a
significant duration be a part of the required reliability demonstration.

The Ticensee has stated that both break-in load runs and full-load runs will
be included (via the manufacturer's requirements); however, the duration
would be case-dependent and related to the degree to which major parts were
replaced. For example, following the replacement of a couple of pistons in
December 1984 (which was not even a complete overhaul), the manufacturer
required a 12-hour fuli-load run of this EDG. Therefore, based upon this
information and a desire to provide for an appropriate degree of flexibility,
we find the condition that each overhaul, including post-maintenance testing,
be specifically approved by the manufacturer to be acceptable.

3.3 Special EDG Tests (Action Statements)

When plant systems are in a degraded mode (i.e., certain equipment is temporarily
inoperable), continued operation for a 1imited period of time may be acceptables
provided that certain additional or compensatory measures are performed. When
the plant is in such a degraded mode, the routine surveillance program is not
sufficient. For such situations, the Action Statements of the plant Technical
Specifications specify the time 1imit for continued plant operation and the
required special actions. Often the special actions are intentionally specified
to be the additional instances of the same type of actions that are performed
also as part of the routine surveillance program. Because of this close
relationship, Action Statement special actions are sometimes confused with
routine surveillance actions. Although they may be the same as routine actions,
they are selected and performed (maybe on a special frequency) for quite
different reasons. It is important to retain the distinction between routine
tests and special tests conducted as part of an Action Statement. Further, as
mentioned earlier, when some plant system is in a degraded mode, the immediate
and more important concern for nuclear safety takes priority over any consider-
ation of equipment reliability decrements that may occur in the longer term.
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The present Technical Specifications provide Action Statements for the electric
power systems (7.S. 3/4.8.1) to cover the following degraded conditions: (a)
loss of either one offsite power circuit or one onsite power source (an EDG),
(b) Toss of both an offsite circuit and an onsite source, (c) loss of both

of the two required offsite circuits, and (d) loss of both onsite sources. In
general the specified special actions are: (1) for offsite power,' verify proper
breaker alignment and indication of power availability, and (2) for the onsite
sources (EDGs), performing a "fast, cold" test start of every operable EDG.
These actions are specified by reference to the corresponding routine surveil-
lance test requirement. Both of these special actions are required to be
conducted initially within the first hour and then every 8 hours thereafter.

The allowed time to restore the equipment to operable status (i.e., recover from
the degradation condition) ranges from 72 hours to 2 hours depending upon the
severity of the situation. If either the special actions are not performed or -
the degraded condition is not recovered within the allowed time, the Action
Statements required that the plant be shutdown.

In general, the technical changes proposed by the licensee can be characterized
as: (1) The tests of the EDG would become pre-conditioned starts instead of
fast cold starts and would include a l-hour full-load run. This change is a
consequence of specifying the test via a reference to the routine test, which
s proposed to be revised as discussed earlier; (2) The time for the initial
test of the EDGs would be increased to either 24 hours or 8 hours depending
upon the severity of the degraded condition; (3) There would be no repeat
testing of the EDGs. The Ticensee proposes no change regarding the special
actions related to the offsite power circuits and no change to the period
allowed for recovery from the degraded condition.

3.3.1 Initial EDG Test

In evaluating the proposed changes, the purposes of the original actions must -
be reviewed. The purpose of the initial test of the EDGs is twofold: to
determine if the cause of the initial EDG fajlure (degradation) has also
affected redundant equipment, possibly via some common mode failure mechanism;
and to provide additional assurance that they remain operable and hence would
be available if needed due to a further degradation of plant conditions.

These test start requirements were developed at that point when it was
perceived that if the EDG could start, it would most Tikely be able to accept
load and operate satisfactorily. The test was envisioned as operating the
manual start switch on the main control board and verifying 10 seconds later
that the EDG has come up to proper speed, frequency, and voltage -- operations
that could be accomplished easily in far less than 1 hour.

Since then, greater emphasis has been placed upon evaluating reactor operating
experiences, increasing attention on human factors considerations regarding
operator actions, and improving EDG reliabilities. As a result our beliefs
regarding the optimal EDG test requirements during Action Statements have
become refined. Especially since the accident at Three Mile Island, greater
attention has been given to the more 1ikely plant abnormalities. There is a
heightened awareness that, for a large plant, an abnormal event tends to
develop or unfold over several minutes or even a period of hours.
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There is an increased consideration for the operator actions during plant
abnormalities. Operator capabilities (instrumentation) to diagnose and

track plant conditions have been increased and priority of operator actions

has been given further attention. Actions to assure adequate reactor core
cooling may continue over hours and have priority over the testing of redundant
equipment. Operator actions that could distract the operator, or require his
time to be spent on lower priority actions, or have the potential to
unnecessarily generate doubts or operator confusion need to be minimized.

More specifically related to the EDGs, the potential adverse effects of no-1oad
(or only lightly loaded) conditions have become more fully appreciated. With
this comes the point that EDG test starts should be followed by a period of
heavily-loaded operation (i.e., loaded to greater than 50-60% of full load).
For the situation of one EDG failure, the redundant EDG should be inspected
prior to a test start to detect any external conditions that would indicate
that starting the EDG might cause further degradation or damage. Further, we
are convinced that in general, fast cold starts have been detrimental and,

in the worst case, could cause loss of the EDG when it may be needed most.

When these considerations are integrated, we find that the original purposes
of the special EDG testing during Action Statements can be fulfilled without
fast, cold starts on such a rapid basis. Therefore, as a general matter, the
type of changes proposed for Action Statements are acceptable (the specific
changes are discussed below).

The practice at nuclear plants is that, when the equipment that had been
temporarily inoperable becomes restored to operable status, the degraded plant
condition is terminated. Uncompleted and subsequent Action Statement require-
ments become non-applicable when the Action Statement is exited. In this
practice, when an EDG is restored to operable status prior to conducting the
inftial test of the redundant EDG (i.e., in less than 8 or 24 hours), this N
test would not be required. If the EDG became inoperable for reasons other
than preplanned preventative maintenance or testing, the determination of
whether the failure affected the redundant EDG remains important regardless

of how soon the first EDG is restored. The licensee agrees and says it intends
to conduct this initial test. Therefore, appropriate text has been added to
indicate this action explicitly.

3.3.2  Followup EDG Tests

The licensee's proposal does not include any followup EDG tests subsequent to
the initial tests. In a 72-hour period, an initial test (within 1 hour)

and a followup test every 8 hours thereafter would lead to a total of nine EDG
tests. The licensee believes this number of tests 1is excessive.

We tend to agree with the licensee that some relief in this area is appropriate.
The real question becomes: how often should an EDG test be conducted to have
reasonable assurance that a new failure does not render the EDG inoperable,

when a plant system 1is already degraded. Our belief is that the optimal value
might be every 3 days. If every 3 days were used, no repeat tests

would be required in a 72-hour period after the initial test at the 24-hour mark.
Followup EDG tests on a 3-day basis would become applicable only if the Action
Statement recovery period were to be extended.
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3.3.3 Specific Action Statements

Regarding the specific changes to the Action Statements of the Technical
Specifications, the licensee has separated the first Action Statement into
two statements (this change forces the re-numbering of the Action Statements).
The first Action Statement deals with the loss of efther an offsite power
circuit or an onsite EDG. The present Technical Specifications require that
all EDGs be tested initially within the first hour and every 8 hours thereafter,
regardless of how recently they may have been previously tested. 1In that the
loss of an offsite source does not directly imply a failure of the EDGs, the
Action Statement tests for these two cases should be different. The proposal
is that, when an offsite circuit 1s Tost, the EDG would be tested on a special
basis only if the most recent routine test of the EDG had not been within the
previous 7 days. If such a test had been successful this recently, the

little additional assurances to be gatned by another test may not be worthwhile.
Further, since the test would involve operating the EDG in parallel with a
degraded system, the possibility of losing the EDG during such testing is
increased. The EDGs are designed and intended to be standby power sources.
Therefore, the negative implications of such tests are not trivial. On
balance, we belfeve that, when a part of the offsite power system is lost,
the EDGs do become more important and they should be tested 1f they have

not been tested in the previous 24-hours, A period of 24-hours after the
offsite power loss would be provided in which to conduct these EDG tests. If
the offsite power is restored before the 24 hour period expires, the EDG test
would not be necessary.

When an EDG is inoperable, the redundant EDG would be test started and loaded

in accordance with the manufacturer's recommendations within 24 hours. In view
of the general considerations discussed above, this portion of the licensee's -
proposal is acceptable. :

When both an offsite power circuit and an onsite EDG are inoperable, the proposal
is to initially test the other EDG within 8 hours. Since the allowable outage
period for this Action Statement is only 12 hours, followup EDG tests are not
applicable. The most Tikely actual situation is not that these would both be
lost simultaneously but rather sequentially. As part of the equipment is
restored, the plant returns to an earlier Action Statement. The licensee has
added explicit language to highlight this transfer back to an earlier Action
Statement (here, and as part of later Action Statements).

The transfer statement also prevents having to retest an EDG just because a new
Action Statement is entered if the EDG has already been tested as part of this
Action Statement. The transfer statement also clarifies the starting time for
the requirements of the Action Statement being entered. This language provides
desirable clarifications. These specific portions of the licensee's proposal
are acceptable.
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When two offsite power circuits are inoperable, the proposal is that, if the
EDGs are not already operating as a result of the power loss, they would be
tested within 8 hours. In view of the considerations discussed above,

this specific portion of the licensee's proposal is acceptable.

The licensee has proposed no changes to the last Action Statement which deals
with the loss of both EDGs.

4. SUMMARY

The Ticensee has proposed general reductions in the testing requirements for
the onsite emergency diesel generators (EDGs) in the plant Technical
Specifications. These changes involve both routine surveillance testing and
special testing due to degraded plant conditions. These changes would reduce
the severity of each EDG test start and reduce the number of test starts.
These changes continue along the same general direction of existing regulatory
guidance (e.g., Regulatory Guide 1.108 and Generic Letter 84-15) plus a few
new proposals, and are viewed as a further optimization in the process of
improving and maintaining EDG reliability.

These changes are plant-specific actions being taken at this time rather than
waiting for inclusion in the NRC generic actions currently ongoing. The
primary basis for this action is that, in addition to the belief that "fast,
cold" test starts are generally detrimental, significant engine failures

have occurred at this plant and testing requirements may have aggravated the
causes of these failures. In our evaluation of this matter as stated above,
we have concluded that there is an adequate basis for reducing the testing
requirements at this time.

We believe that any potential adverse affect of reducing testing (that might
reveal EDG weaknesses) at a time when significant failures are occurring

will be offset by the reliability improvement program being implemented by

the licensee. We find acceptable the licensee's proposal that EDG monthly

tests be conducted with the more gradual engfne acceleration and loading rate
recommended by the EDG manufacturer, and at a lower indicated full-load value.
However, as discussed earlier, improvements in the conduct of these "slow
starts” are required. Further, we find acceptable the licensee's proposal to
schedule accelerated routine EDG tests based upon the reliability goal of
0.95/EDG. The incentive for a major engine overhaul is also acceptable. During
the 18-month EDG load run, we require that the first two hours be at an indicated
Toad of 2900-3000 kW (vs. the 2800-2900 kW proposed by the licensee) to provide
reasonable assurance that the FSAR accident loads of 2938 kW are enveloped. We
find acceptable the proposed reductions in EDG testing during Action Statements
with one exception. In the case that one of the offsite power circuits is lost
and an EDG that has not been tested within the previous 24 hours, (vs. the 7 days
proposed by the licensee) it must be tested in the next 24 hours.

As discussed earlier, certain minor clarifications to better convey the intent
of the proposed Technical Specifications are necessary. The exact changes are
therefore shown in Enclosure 1. We have discussed these clarifications with

the licensee and he agrees with them. Based upon the information provided by
the licensee and in view of the considerations discussed above, we conclude that
the enclosed changes are acceptable.
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ENVIRONMENTAL CONSIDERATION

This amendment involves a change in the installation or use of a facility
component located within the restricted area as defined in 10 CFR Part 20.
The staff has determined that the amendment involves no significant increase
in the amounts, and no significant change in the types, of any effluents
that may be released offsite, and that there is no significant_increase

in individual or cumulative occupational radiation exposure. The

Commission has previously pubiished a proposed finding that the amendment
involves no significant hazards consideration and there has been no public
comment on such finding. Accordingly, the amendment meets the eligibility
criteria for categorical exclusion set forth in 10 CFR §51.22(c)(9?

Pursuant to 10 CFR §51.22(b), no environmental impact statement or environmental
assessment need be prepared in connection with the issuance of the amendment.

CONCLUSION

We have concluded, based on the considerations discussed above, that (1)
this amendment will not, (a) significantly increase the probability or
consequences of accidents previously evaluated, (b) create the possibility
of a new or different accident from any previously evaluated or (c)
significantly reduce a margin of safety, and, therefore, this amendment does
not involve significant hazards considerations; (2) there is reasonable
assurance that the health and safety of the public will not be endangered by
operation in the proposed manner, and (3) such activities will be conducted
in compliance with the Commission's regulations, and the issuance of this
amendment will not be inimical to the common defense and security or to the
health and safety of the public.

Date: April 25, 1985

Principal Contributor: ' z
J. T. Beard
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