March 27, 1987

Dockets Nos. 50-325/324

Mr. E. E. Utley

Senior Executive Vice President

Power Supply and Engineering & Construction
Carolina Power & Light Company

Post Office Box 1551

Raleigh, North Carolina 27602

Dear Mr. Utley:

The Commission has issued the enclosed Amendments Nos. 104 and 134to Facility
Operating Licenses Nos. DPR-71 and DPR-62 for the Brunswick Steam Electric
Plant, Units 1 and 2. The amendments consist of changes to the Technical
Specifications in response to your submittal dated June 28, 1985, as
supplemented September 2 and 23, 1986 and February 27, 1987.

The amendments change Section 3/4.8.1 of the Technical Specifications to
reduce the number of cold fast starts, eliminate excessive surveillance
testing and extend the allowable outage time for the emergency diesel
generators. We have determined that sufficient information was not
provided to approve that portion of your June 28, 1985 application relating
to extending the allowable outage time for offsite power sources. As
requested by your letter of February 27, 1987, we will consider the
porposed change to the offsite power source outage time in a separate
action after receipt of additional justification.

A copy of the related Safety Evaluation is also enclosed. Notice of
Issuance will be included in the Commission's Bi-Weekly Federal Register Notice.

"Sincerely,
’ oa11 870327 W
?’%3402DOCK 05008%%4 Ernest D. Sylvester, Project Manager
p BWR Project Directorate #2

Division of BWR Licensing

Enclosures:

1. Amendment No. 104 to
License No. DPR-71

2. Amendment No. 134 to
License No. DPR-62

3. Safety Evaluation

cc w/enclosures:
See next page
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— UNITED STATES —
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

CAROLINA POWER & LIGHT COMPANY

DOCKET NO. 50-325

BRUNSWICK STEAM ELECTRIC PLANT, UNIT 1

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No, 104
License No, DPR-71

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

A. The application for amendment by Carolina Power & Light Company
(the licensee) dated June 28, 1985, as supplemented September 2 and
23, 1986 and February 27, 1987, 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;

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

C. 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 (ii) that such activities will be
conducted in compliance with the Commission's regulations;

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

E. 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,.

2. Accordingly, the license is amended by changes to the Technical
Specifications as indicated in the attachment to this license amendment,
and paragraph 2.C.(2) of Facility Operating License No. DPR-71 is
hereby amended to read as follows:
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(2) Technical Specifications

The Technical Specifications contained in Appendices A and B, as
revised through Amendment No. 104, are hereby incorporated in the

license. The licensee shall operate the facility in accordance
with the Technical Specifications.

3. This license amendment is effective as of the date of its issuance and
shall be implemented within 60 days of issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

Daniel R. Muller, Director
BWR Project Directorate #2
Division of BWR Licensing

Attachment:
Changes to the Technical
Specifications

Date of Issuance: March 27, 1987



ATTACHMENT TO LICENSE AMENDMENT NO. 104

FACILITY OPERATING LICENSE NO. DPR-71

DOCKET NO. 50-325

Replace the following pages of the Appendix A Technical Specifications with
the enclosed pages. The revised areas are indicated by marginal lines.

Pages

3/4 8-1
3/4 8-2
3/4 8-3
3/4 8-4
3/4 8-4

-4a (new page)



3/4.8 ELECTRICAL POWER SYSTEMS

3/4.8.1

A.C. SOURCES

OPERATION OF ONE OR BOTH UNITS

LIMITING CONDITION FOR OPERATION

3.8.1.1
OPERABLE:

a.

b.

Co

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 1lE distribution system, and

Four separate and independent diesel generators, each with:

1. A separate engine-mounted fuel tank containing a minimum of 100
gallons of fuel,

2. A separate day fuel tank containing a minimum of 22,650 gallons
of fuel, and

3. A separate fuel transfer pump.

A plant fuel storage tank containing a minimum of 74,000 gallons of
fuel.

APPLICABILITY: OPERATIONAL CONDITIONS 1, 2, and 3.

With one offsite circuit of the above required A.C. electrical power
sources not capable of supplying the Class lE distribution system:

1. Demonstrate the OPERABILITY of the remaining A.C. offsite source
by performing Surveillance Requirement 4.8.1.1.1.a within 2
hours and at least once per 12 hours thereafter;

2. Demonstrate the OPERABILITY of the diesel generators by
performing Surveillance Requirements 4.8.1.1.2.a.4 and
4.8.1,1.2.a.5 within 24 hours and at least once per 72 hours
thereafter;

3. Restore the inoperable offsite circuit to OPERABLE status within
72 hours or be in at least HOT SHUTDOWN within the next 12 hours
and in COLD SHUTDOWN within the following 24 hours.

With a diesel generator of the above required A.C. electrical power
sources inoperable¥:

ACTION:
8.
b’
*

A diesel generator shall be considered to be inoperable from the time of
failure until it satisfies the requirements of Surveillance
Requirements 4.8.1.1.2.a.4 and 4.8.1.1.2.a.5.

BRUNSWICK - UNIT 1 3/4 8-1 Amendment No., 104




ELECTRICAL POWER SYSTEMS

LIMITING CONDITION FOR OPERATION (Continued)

ACTION (Continued)

l.

With

Demonstrate the OPERABILITY of the A.C. offsite sources by
performing Surveillance Requirement 4.8.1.1.1.a within 2 hours
and at least once per 12 hours thereafter;

Demonstrate the OPERABILITY of the remaining diesel generators
by performing Surveillance Requirements 4.8.1.1.2.a.4 and
4,8,1,1.2.a.5 within 24 hours and at least once per 72 hours
thereafter;

Restore the inoperable diesel generator to OPERABLE status
within 7 days or be in at least HOT SHUTDOWN within the next 12
hours and in COLD SHUTDOWN within the following 24 hours.

one offsite circuit and one diesel generator of the above

required A.C. electrical power sources inoperable:

1.

With

Demonstrate the OPERABILITY of the remaining A.C. sources by
performing Surveillance Requirements 4.8.1.1.1.a, 4.8.1.1.2.a.4,
and 4.8.1.1.2.a.5 within 2 hours and at least once per 12 hours
thereafter;

Restore at least one of the inoperable sources to OPERABLE
status within 12 hours or be in at least HOT SHUTDOWN within the
next 12 hours and in COLD SHUTDOWN within the following 24
hours;

With the inoperable offsite A.C. power source restored,
demonstrate the OPERABILITY of the remaining A.C. power sources
as required by ACTION b; restore four diesel generators to
OPERABLE status within 7 days from time of initial loss or be in
at least HOT SHUTDOWN within the next 12 hours and in COLD
SHUTDOWN within the following 24 hours;

With the inoperable diesel generator restored, demonstrate the
OPERABILITY of the remaining A.C. power sources as required by
ACTION a; restore two offsite circuits to OPERABLE status within
72 hours from time of initial loss or be in at least HOT
SHUTDOWN within the next 12 hours and in COLD SHUTDOWN within
the following 24 hours.

two of the above required offsite A.C. circuits inoperable:

Demonstrate the OPERABILITY of four diesel generators by
performing Surveillance Requirements 4.8.1.1.2.a.4 and
4.8.1.1.2.a.5 within two hours and at least once per 12 hours
thereafter, unless the diesel generators are already operating;

BRUNSWICK - UNIT 1 3/4 8-2 Amendment No. 104




ELECTRICAL POWER SYSTEMS

LIMITING CONDITION FOR OPERATION (Continued)

ACTION (Continued)

2. Restore at least one of the inoperable offsite sources to
OPERABLE status within 24 hours or be in at least HOT SHUTDOWN
within the next 12 hours and in COLD SHUTDOWN within the
following 24 hours;

3. With one offsite source restored, demonstrate the OPERABILITY of
the remaining A.C. power sources as required by ACTION a;
restore two offsite circuits to OPERABLE status within 72 hours
from time of initial loss or be in at least HOT SHUTDOWN within
the next 12 hours and in COLD SHUTDOWN within the following 24
hours.

e. With two of the above required diesel generators inoperable:

1. Demonstrate the OPERABILITY of the remaining A.C. power sources
by performing Surveillance Requirements 4.8.1.1.l.a,
4,8.1.1.2.,a.4, and 4.8.1.1.2.a.5 within 2 hours and at least
once per 12 hours thereafter;

2. Restore at least three diesel generators to OPERABLE status
~— within 2 hours or be in at least HOT SHUTDOWN within the next 12
hours and in COLD SHUTDOWN within the following 24 hours;

3. With one diesel generator restored, demonstrate the OPERABILITY
of the remaining A.C. power sources as required by ACTION bj;
restore at least 4 diesel generators to OPERABLE status within 7
days from time of initial loss or be in at least HOT SHUTDOWN
within the next 12 hours and in COLD SHUTDOWN within the
following 24 hours.

SURVEILLANCE REQUIREMENTS

4,8,1.1.1 Each of the above required independent circuits between the offsite
transmission network and the onsite Class lE distribution system shall be:

a. Determined OPERABLE at least once per 7 days by verifying correct
breaker alignments and indicated power availability, and

b. Demonstrated OPERABLE at least once per 18 months during shutdown by

manually transferring unit power supply from the normal circuit to
the alternate circuit.

BRUNSWICK - UNIT 1 3/4 8-3 Amendment No. 33, 46, 1C.



ELECTRICAL POWER SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued)

4.,8.1.1.2 Each diesel generator shall be demonstrated OPERABLE:
a. At least once per 31 days on a STAGGERED TEST BASIS by:
1., Verifying the fuel level in the engine-mounted fuel tank,
2. Verifying the fuel level in the day fuel tank,

3. Verifying the fuel transfer pump can be started and transfers
fuel from the day tank to the engine mounted tank,

4, Verifying the diesel starts and accelerates to at least 514 rpm
in less than or equal to 10 seconds,*

5. Verifying the generator is synchronized, loaded to greater than
or equal to 1750 kw, and operates for greater than or equal to
15 minutes, and

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

b. At least once per 31 days by verifying the fuel level in the plant
fuel storage tank.

c. At least once per 32 days by verifying that a sample of diesel fuel
from the fuel storage tank, obtained in accordance with ASTM-D270-653,
is within the acceptable limits specified in Table 1 of ASTM-D975-74
when checked for viscosity, water and sediment,

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 the generator capability to reject a load equal to one
core spray pump without tripping,

* The diesel generator start (10 seconds) from ambient conditions shall be
performed at least once per 184 days in these surveillance tests. All
other engine starts for the purpose of this surveillance testing may be
preceded by a manually initiated engine prelube period and/or other warmup
procedures recommended by the manufacturer so that mechanical stress and
wear on the diesel engine is minimized.

BRUNSWICK - UNIT 1 3/4 8-4 Amendment No., 22, 48, 104



ELECTRICAL POWER SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued)

3. Simulating a loss of offsite power in conjunction with an
emergency core cooling system test signal, and:

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

b) Verifying the diesel starts from ambient condition on the
auto-start signal, energizes the emergency buses with
permanently connected loads, energizes the auto-connected
loads through the load sequence relays and operates for
greater than or equal to 5 minutes while its generator is
loaded with the emergency loads.

4, Verifying that on the emergency core cooling system test signal,
all diesel generator trips except engine overspeed, generator
differential, low lube o0il pressure, reverse power, loss of
field and phase overcurrent with voltage restraint, are
automatically bypassed.

S. Verifying the diesel generator operates for greater than or
equal to 60 minutes while loaded to greater than or equal to
3500 kw.

6. Verifying that the auto-connected loads to each diesel generator
do not exceed the 2000 hour rating of 3850 kw.

7. Verifying that the automatic load sequence relays are OPERABLE
with each load sequence time within 10% of the required value.

BRUNSWICK - UNIT 1 3/4 8-4a Amendment No. 104




UNITED STATES -
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

CAROLINA POWER & LIGHT COMPANY

DOCKET NO. 50-324

BRUNSWICK STEAM ELECTRIC PLANT, UNIT 2

AMENDMENT TO FACTLITY OPERATING LICENSE

Amendment No. 134
License No. DPR-62

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

A. The application for amendment by Carolina Power & Light Company
(the licensee) dated June 28, 1985, as supplemented September 2 and
23, 1986 and February 27, 1987, 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;

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

C. 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 (ii) that such activities will be
conducted in compliance with the Commission's regulations;

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

E. 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.

2. Accordingly, the license is amended by changes to the Technical
Specifications as indicated in the attachment to this license amendment,
and paragraph 2.C.(2) of Facility Operating License No. DPR-62 is

S hereby amended to read as follows:



(2) Technical Specifications

The Technical Specifications contained in Appendices A and B, as
revised through Amendment No. 134 are hereby incorporated in the
license. The licensee shall operate the facility in accordance
with the Technical Specifications.

3. This license amendment is effective as of the date of its issuance and
shall be implemented within 60 days of issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

Qm/ K 7//7,44%/

Daniel R, Muller, Director
BWR Project Directorate #2
Division of BWR Licensing

Attachment:
Changes to the Technical
Specifications

Date of Issuance: March 27, 1987



ATTACHMENT TO LICENSE AMENDMENT NO. 134

FACILITY OPERATING LICENSE NO. DPR-62

DOCKET NO. 50-324

Replace the following pages of the Appendix A Technical Specifications with
the enclosed pages. The revised areas are indicated by marginal lines.

Pages

3/4 8-1
3/4 8-2
3/4 8-3
3/4 8-4

8-4

3/4 a (new page)



~—

3/4,8 ELECTRICAL POWER SYSTEMS

3/4.8.1

A.C. SOURCES

OPERATION OF ONE OR BOTH UNITS

LIMITING

CONDITION FOR OPERATION

3.8.1.1
OPERABLE:

a.

bl

Ce

APPLICABI

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 lE distribution system, and

Four separate and independent diesel generators, each with:

l. A separate engine-mounted fuel tank containing a minimum of 100
gallons of fuel,

2. A separate day fuel tank containing a minimum of 22,650 gallons
of fuel, and

3. A separate fuel transfer pump.

A plant fuel storage tank containing a minimum of 74,000 gallons of
fuel.

LITY: OPERATIONAL CONDITIONS 1, 2, and 3.

ACTION:

ae

With one offsite circuit of the above required A.C. electrical power
sources not capable of supplying the Class lE distribution system:

1. Demonstrate the OPERABILITY of the remaining A.C. offsite source
by performing Surveillance Requirement 4.8.1.1.1.a within 2
hours and at least once per 12 hours thereafter;

2. Demonstrate the OPERABILITY of the diesel generators by
performing Surveillance Requirements 4.8.1.1.2.a.4 and
4.8.1.1.2.a.5 within 24 hours and at least once per 72 hours
thereafter;

3. Restore the inoperable offsite circuit to OPERABLE status within
72 hours or be in at least HOT SHUTDOWN within the next 12 hours
and in COLD SHUTDOWN within the following 24 hours.

With a diesel generator of the above required A.C. electrical power
sources inoperable¥*:

* A die

sel generator shall be considered to be inoperable from the time of

failure until it satisfies the requirements of Surveillance

Requi

rements 4.8,1.1,2.a.4 and 4.8,1.1.2.a.5.

BRUNSWICK - UNIT 2 ‘ 3/4 8-1 Amendment No. 134




e pa—

ELECTRICAL POWER SYSTEMS

LIMITING CONDITION FOR OPERATION (Continued)

ACTION (Continued)

10

c., With

Demonstrate the OPERABILITY of the A.C. offsite sources by
performing Surveillance Requirement 4.8.1.1.1.a within 2 hours
and at least once per 12 hours thereafter;

Demonstrate the OPERABILITY of the remaining diesel generators
by performing Surveillance Requirements 4.8.1.1.2.a.4 and
4,8.1.1.2.a.5 within 24 hours and at least once per 72 hours
thereafter;

Restore the inoperable diesel generator to OPERABLE status
within 7 days or be in at least HOT SHUTDOWN within the next 12
hours and in COLD SHUTDOWN within the following 24 hours.,

one offsite circuit and one diesel generator of the above

required A.C. electrical power sources inoperable:

1.

d. With

Demonstrate the OPERABILITY of the remaining A.C. sources by
performing Surveillance Requirements 4.8.1.1.1.a, 4.8.1.1.2.a.4,
and 4.8,1.1.2.a.5 within 2 hours and at least once per 12 hours
thereafter;

Restore at least one of the inoperable sources to OPERABLE
status within 12 hours or be in at least HOT SHUTDOWN within the
next 12 hours and in COLD SHUTDOWN within the following 24
hours;

With the inoperable offsite A.C. power source restored,
demonstrate the OPERABILITY of the remaining A.C. power sources
as required by ACTION b; restore four diesel generators to
OPERABLE status within 7 days from time of initial loss or be in
at least HOT SHUTDOWN within the next 12 hours and in COLD
SHUTDOWN within the following 24 hours;

With the inoperable diesel generator restored, demonstrate the
OPERABILITY of the remaining A.C. power sources a&s required by
ACTION z; restore two offsite circuits to OPERABLE status within
72 hours from time of initial loss or be in at least HOT
SHUTDOWN within the next 12 hours and in COLD SHUTDOWN within
the following 24 hours.

two of the above required offsite A.C. circuits inoperable:

Demonstrate the OPERABILITY of four diesel generators by
performing Surveillance Requirements 4.8.1.1.2.a.4 and
4.8.1.1.2.3.5 within two hours and at least once per 12 hours
thereafter, unless the diesel generators are already operating;

BRUNSWICK - UNIT 2 3/4 8-2 Amendment No. 134




ELECTRICAL POWER SYSTEMS

LIMITING CONDITION FOR OPERATION (Continued)

ACTION {(Continued)

2. Restore at least one of the inoperable offsite sources to
OPERABLE status within 24 hours or be in at least HOT SHUTDOWN
within the next 12 hours and in COLD SHUTDOWN within the

following 24 hours;

3. With one offsite source restored, demonstrate the OPERABILITY of
the remaining A.C. power sources as required by ACTION aj;
restore two offsite circuits to OPERABLE status within 72 hours
from time of initial loss or be in at least HOT SHUTDOWN within
the next 12 hours and in COLD SHUTDOWN within the following 24
hours.,

e. With two of the above required diesel generators inoperable:

1. Demonstrate the OPERABILITY of the remaining A.C. power sources
by performing Surveillance Requirements 4.8.1.1l.l.a,
4.8.,1.1.2,a.4, and 4.8.1.1.2.a.5 within 2 hours and at least
once per 12 hours thereafter;

2, Restore at least three diesel generators to OPERABLE status
within 2 hours or be in at least HOT SHUTDOWN within the next 12
hours and in COLD SHUTDOWN within the following 24 hours;

3. With one diesel generator restored, demonstrate the OPERABILITY
of the remaining A.C. power sources as required by ACTION b;
restore at least 4 diesel generators to OPERABLE status within 7
days from time of initial loss or be in at least HOT SHUTDOWN
within the next 12 hours and in COLD SHUTDOWN within the
following 24 hours.

SURVEILLANCE REQUIREMENTS

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

a. Determined OPERABLE at least once per 7 days by verifying correct
breaker alignments and indicated power availability, and

b. Demonstrated OPERABLE at least once per 18 months during shutdown by

manually transferring unit power supply from the normal circuit to
the alternate circuit.

BRUNSWICK - UNIT 2 3/4 8-3 Amendment No. 34, 134



ELECTRICAL POWER SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued)

4,8,1.1.2 Each diesel generator shall be demonstrated OPERABLE:
a. At least once per 31 days on a STAGGERED TEST BASIS by:
1. Verifying the fuel level in the engine-mounted fuel tank,
2. Verifying the fuel level in the day fuel tank,

3. Verifying the fuel transfer pump can be started and transfers
fuel from the day tank to the engine mounted tank,

4. Verifying the diesel starts and accelerates to at least 514 rpm
in less than or equal to 10 seconds,*

5. Verifying the generator is synchronized, loaded to greater than
or equal to 1750 kw, and operates for greater than or equal to
15 minutes, and

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

b. At least once per 31 days by verifying the fuel level in the plant
fuel storage tank.

c. At least once per 92 days by verifying that a sample of diesel fuel
from the fuel storage tank, obtained in accordance with ASTM-D270-65,
is within the acceptable limits specified in Table 1 of ASTM~-D%975-74
when checked for viscosity, water and sediment,

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 the generator capability to reject a load equal to one
core spray pump without tripping,

* The diesel generator start (10 seconds) from ambient conditions shall be
performed at least once per 184 days in these surveillance tests, All
other engine starts for the purpose of this surveillance testing may be
preceded by a manually initiated engine prelube period and/or other warmup
procedures recommended by the manufacturer so that mechanlcal stress and
wear on the diesel engine is minimized.

BRUNSWICK - UNIT 2 3/4 8-4 Amendment No. 34, 134




ELECTRICAL POWER SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued)

3. Simulating a loss of offsite power in conjunction with an
emergency core cooling system test signal, and:

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

b} Verifying the diesel starts from ambient condition on the
auto-start signal, energizes the emergency buses with
permanently connected loads, energizes the auto-connected
loads through the load sequence relays and operates for
greater than or equal to 5 minutes while its generator is
loaded with the emergency loads.

4, Verifying that on the emergency core cooling system test signal,
all diesel generator trips except engine overspeed, generator
differential, low lube 0il pressure, reverse power, loss of
field and phase overcurrent with voltage restraint, are
automatically bypassed.

5. Verifying the diesel generator operates for greater than or
equal to 60 minutes while loaded to greater than or equal to
3500 kw.

6. Verifying that the auto-connected loads to each diesel generator
do not exceed the 2000 hour rating of 3850 kw.

7. Verifying that the automatic load sequence relays are OPERABLE
with each load sequence time within 10Z of the required value.

BRUNSWICK - UNIT 2 3/4 8-4a Amendment No. 134




UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

SUPPORTING AMENDMENT NO. 104 TO FACILITY OPERATING LICENSE NO. DPR-71

AND AMENDMENT NO. 134 TO FACILITY OPERATING LICENSE NO. DPR-62

CAROLINA POWER & LIGHT COMPANY

BRUNSWICK STEAM ELECTRIC PLANT, UNITS 1 AND 2

DOCKETS NOS. 50-325 AND 50-324

1.0 INTRODUCTION

The objective of diesel generator testing on a regular basis is to
ensure its operability by timely failure detection and necessary
corrective action. Such testing provides a degree of assurance of the
availability of the diesel generator (DG) during the periods between
tests. Therefore, the existing DG testing concept is that the above
assurance has to be demonstrated with more frequent testing as the
number of failures increase. Thus, we require that the DGs be tested
in accordance with Regulatory Guide 1.108 where the test interval

S— depends on the demonstrated DG performance i.e., the interval shortens
as the number of failures increase. By letter dated June 28, 1985, as
supplemented September 2 and 23, 1986 and February 27, 1987, Carolina
Power & Light Company (licensee) requested a revision to the Brunswick Steam
Electric Plant, Units 1 and 2 DG Technical Specifications (TS) to reduce
the number of fast cold starts and eliminate excessive testing. The
proposed amendment would also extend the allowed time for inoperable
DGs and offsite power sources from 72 hours to 7 days. The proposed TS
are based, in part, on the model Standard TS given in Appendix A of
Generic Letter (G.L.) 84-15 "Proposed Staff Actions to Improve and
Maintain Diesel Generator Reliability," dated July 2, 1984. The
proposed changes involving an increase in the allowable outage time
(AOT) for a single diesel generator or offsite power circuit were not
addressed by G.L. 84-15. The licensee has provided the results of a
diesel generator probabilistic risk assessment (PRA) study as
justification for the increase in diesel generator AOT.

2.0 EVALUATION
2.1 DIESEL GENERATOR TESTING

Carolina Power & Light Company has proposed a number of specific
changes to the Technical Specifications to accomplish its objective of
reducing diesel generator testing. The first specific proposal is to
separate the existing ACTION statement a. of Technical Specifications
3.8.1.1 into two new ACTION statements a. and b, The existing ACTION
statement a. requires that every diesel generator be tested within 2



2.2

hours and at least once per 12 hours thereafter, in the event an
emergency ac power source (DG) or offsite power source is declared
inoperable. CP&L has proposed that under such a condition the
remaining DGs be demonstrated operable within 24-hours by performing
Surveillance Requirements 4.8.1.1.2.a.4 and 4.8.1.1.2.a.5 (Diesel
Loading) and that the interval for the 4.8.1.1.2.a.4 surveillance test
be lengthened from 12 hours to 72 hours. This will minimize
unnecessary starting of all DGs. The staff concludes that the above
requested reduction in DG test frequency can be achieved without
affecting the overall diesel generator reliability. Also, this
Technical Specifications change is in accordance with G.L. 84-15
objectives and is, therefore, acceptable.

DG AND OFFSITE POWER SOURCE ALLOWABLE QUTAGE TIME

The CP&L analysis evaluates the changes in risk associated with the
proposed changes in the diesel generator TS. The risk measure used in
the CP&L analysis is the unavailability of the onsite emergency AC
power for decay heat removal or for a loss of coolant accident (LOCA).
The initiating events considered are a loss of offsite power event, and
a loss of offsite power event concurrent with a LOCA in one unit,

Fault trees were developed for the initiating events in order to
quantify the unavailability of the onsite emergency AC power. The
fault trees model the logical relationship of the faults that may
contribute to the unavailability of the onsite emergency AC power. The
Togical representations of the fault trees were inputted into the
computer code WAMCUT (Ref. 1) to obtain the dominant cutsets which are
the combinations of faults that cause the onsite emergency AC power to
be unavailable. The dominant cutsets together with the plant-specific
DG maintenance information serve as input to the computer code FRANTIC
111 (Ref. 2), which calculates the unavailability of onsite emergency
AC power.

For each initiating event, three cases of FRANTIC III runs were
performed. The first was the baseline case, the second was the existing
LCO case, and the last one was the proposed LCO case. The baseline
period is a 40-day interval in which all DGs are assumed to be
available. This period was estimated from the mean time between
failures of the Brunswick DGs, which was about 1000 hours, based on the
plant-specific maintenance data. The results of the FRANTIC 111
computation were used to compare the average and peak risk levels over
the baseline period with those over the existing or proposed LCO
period.

The staff engaged the services of Brookhaven National Laboratory (BNL)
to review the methodology, data, and results presented in the CP&L PRA
study. The objective of BNL's review was to assess the adequacy of the
fault tree analyses, the supporting data, and the reliability
calculations using the WAMCUT and FRANTIC III computer codes. A
Technical Evaluation Report (TER) was issued by BNL presenting the
details and results of this review (Attachment 1).
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The acceptance criterion in the CP&L analysis, addressed in NUREG/CR-3082
(Ref. 3), "Probabilistic Approaches to LCOs and Surveillance Requirements
for Standby Safety Systems," is as follows:

If the risk due to a DG AOT during an LCO is less than the
risk during a baseline (non-LCO) period, then the risk due
to the AOT is considered acceptable.

Since this is meant to constrain the DG outage duration by requiring
that the risk during the AOT be less than the risk during the baseline
period, we find the use of this acceptance criterion reasonable.

The results of the CP&L analysis indicated that for the initiating
events considered, the average or maximum risks over the LCO period of
the proposed 7-day AOT for DG are less than those over the baseline
period of 40 days.

For the initiating event of loss of offsite pgwer, the maximum risk for
the proposed DG LCO period is about 1.2 x 10 25whereas the maximum
risk for the baseline period is about 2.1 x 10 ~. For the initiating
event of loss of offsite power together with LOCA in one unit,sthe
maximum risk for the proposed DG LCO period is about 1.1 x 107, -7
whereas the maximum risk for the baseline period is about 1.1 x 10 °.

Rased on BNL's review, we find that the methodology and the data used
in the CP&L analysis are generally adequate for quantifying the risk
impacts as a result of the proposed changes in the diesel generator TS.

We note that in ACTION statements of Technical Specifications 3.8.1.1,
the licensee has requested tc extend the AOT for an inoperable offsite
circuit from 72 hours to 7-days. Since the basis and justification
for this request were not fully documented in the CP&L analysis, we
find that the request to extend the AOT for an inoperable offsite
circuit is not acceptable. At the licensee's request we will consider
this matter separately after receipt of addtional information from the
licensee.

MISCELLANEOUS

The existing ACTION statements b., c., and d. of TS 2.8.1.1 are changed to
ACTION statements c., d. and e. respectively. This is acceptable. The
1icensee has proposed the addition of Surveillance Requirements
4.8.1.1.2.a.5 (Diesel Loading) in the proposed ACTION statements c., d.
and e. We find this to be acceptable.

The licensee has proposed the deletion of the notes involving the one time
only exemption to Surveillance Requirements 4.8.1.1.2.d.3.b and
4.8.1.1.2.d.7. We find this to be acceptable. The licensee has

proposed the addition of note regarding start time pertaining to
Surveillance Requirement 4.8.1.1.2.a.4. We find this to be in

accordance with G.L. 84-15 and is therefore, acceptable.
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EVALUATION SUMMARY

The licensee has proposed changes to the Technical Specifications,
based on the Generic Letter 84-15 as well as on the CP&L diesel
generator PRA study. The staff has reviewed the licensee's
submittals and has concluded the following:

a. Extending the time requirement for performing Surveillance
Requirement 4.8.1.1.2.a.4 from within 2 hours to within 24 hours
and extending the time interval from 12 hours to 72 hours
thereafter, when a diesel generator or offsite line is out of
service, is in accordance with Generic Letter 84-15 and is,
therefore, acceptable.

b. Adding Surveillance Requirements 4.8.1.1.2.a.5 (diesel loading) to
proposed ACTION Statements a., b., c., d., and e. exceeds the
requirements of the Standard Technical Specifications and is,
therefore, acceptable.

¢c. Deleting the notes involving one time only exemption to
Surveillance Requirements 4.8.1.1.2.d.3.b and 4.8.1.1.2.d.7 is
approved.

Based on the BNL review of the CP&L submittal described in the TER
(Attachment 1), we endorse the findings of the BNL review with respect
to the extension of the AQT for the diesel generators and offsite power
source. Our conclusion is as follows:

a Extending the AOT for an inoperable diesel generator from 72 hours
to 7-days is acceptable,

b Extending the AOT for inoperable offsite circuits from 72 hours to

7-days is not acceptable, since inadequate justification was
submitted by the licensee.

ENVIRONMENTAL CONSIDERATIONS

The amendments change a requirement with respect to installation or use
of a facility component located within the restricted area as defined
in 10 CFR Part 20 and changes surveillance requirements. The staff has
determined that the amendments involve no significant increase in the
amounts, and no significant change in the types, of any effluents that
may be released offsite; and that there should be no significant
increase in individual or cumulative occupational radiation exposure.
The Commission has previously published a proposed finding that the
amendments involve no significant hazards consideration and there has
been no public comment on such finding. Accordingly, the amendments
meet 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 amendments.



5.0 CONCLUSION

We have concluded, based on the considerations discussed above, that:
(1) there is reasonable assurance that the health and safety of the
public will not be endangered by operation in the proposed manner, and
(2) such activities will be conducted in compliance with the Com-
mission's regulations, and the issuance of the amendments will not be
inimical to the common defense and security or to the health and safety
of the public.

Principal Contributors: N.Trehan and E.Chow

Dated: March 27, 1987

Attachment: BNL TER
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I. INTRODUCTION AND BACKGROUND

This report provides the findings of an evaluation performed by Brook~
haven National Laboratory (BNL) for the U.S. Nuclear Regulatory Commission.
The subject of the evaluation was a submittal? by Carolina Power and Light
(CP&L) Company requesting approval of certain changes to the Technical Speci-
fications of the Brunswick Steam Electric Plant (BSEP), Units 1 and 2. CP&L
has requested that the BSEP Technical Specification requirements be somewhat
relaxed with respect to diesel generator testing during the periods defined as
limiting conditions for operation. The underlying bases for this request
include NRC Generic Letter No. 84-15 entitled, “Proposed Staff Actions to
Ioprove and Maintain Diesel Generator Reliability,” specific diesel generator
performance at BSEP and the desire by CP&L to reduce the pressure on the main-
tenance crews to hurry with a diesel generator repair.

Generic Letter 84-15 (see Appendix A) addresses the results of diesel
generator studies which definitely point to the premature wearout of diesel
generator components due to the severe surveillance testing required by
current Technical Specifications. The letter further requests that operating
license holders assess theilr own situations to determine what might be done to
lessen the severity of diesel generator testing without compronising reactor
plant safety.

The BSEP station consists of two nuclear generating units which share
four diesel generators. The BSEP diesel generators have already experienced
what appears to be essentially a common mode failure of dowel pins. Ref. 1
states that:

"frequent testing of the diesel generators during the LCO
condition can contribute to premature failures of diesel
components due to wearout and cyclic fatigue mechanisms.
Specifically, common mode failure of one or more accessory
punp dowel pins and cap screws in the flex drive coupling
drive plate (LER 1-82-78) on all four diesels are believed
to be a result of metal fatigue of the dowel pin material
due to the excessive number of engine starts.”

Therefore, this event provides CP&L with an even greater impetus than that
provided by the generic letter for proposing neaningful changes to the BSEP
Technical Specification testing requirements.

CP&L has addressed solutions to the task of upgrading diesel generator
reliability in a comprehensive fashion that addresses three specific areas of
concern. These three areas are (1) frequency of testing, (2) severity of
testing, and (3) potentlal maintenance errors. This effort has been combined
into a proposed set of new Technical Specifications. The proposed Technical
Specifications for Unit 1 are incorporated as Appendix B {(those for Unit 2 are
jdentical). Appendix A includes the proposed set of Technical Specifications
that were part of Generic letter 84-15. Table I.l has been taken from Ref. 1
and provides an item by item list of the proposed Technical Specification
changes. The major changes include (1) the extension of the allowed outage
time (AOT) of either an offsite power circuit or a diesel generator from three
days to seven days, (2) the extension of time required to initially test the
diesel generators during a limiting condition for operation (LCO) from within
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two hours to within 24 hours, (3) the extension of time required for
subsequently testing the diesel generators during an LCO from within each
twelve hours to within each 72 hours, and (4) to require that the diesels be
rur. with a significant load during the required testing.

The present BSEP Technical Specifications are in essential agreement with
the Standard Technical Specifications in the areas discussed above. The bases
and justification provided by CP&L in applying for the proposed changes are
evaluated in Section II of this report. There is, however, one significant
difference between the proposed Technical Specifications and NRC Generic
Letter 84-~15. Current studies on diesel generators all point to the negative
effects associated with running diesel engines without load. The existing
Technical Specification testing requirements call for running the diesels
unloaded while testing during an LCO. The proposed Technical Specifications
include the requirement to load the diesel generators to at least 1750 kw for
a minimum of fifteen minutes. CP&L points out that time is required to set up
such a diesel generator test in order to assure no perturbations to the
reactor systems and that the existing Technical Specification testing
frequencies do not provide significant time margins for executing such
testing. BNL concurs with CP&L in that this new requirement to apply load is
a significant improvement over current testing procedures and that additional
time to carry out such testing is a prudent request. The significant
difference is that the generic letter suggested a minimum running time of one
hour for the loaded diesel generator. There are well founded technical bases
for this one hour running time. The one hour allows the diesel to attain and
run at its equilibrium temperatures which helps to assure complete and clean
conbustion. The CP&L reportl states that the intent would be to run for at
least two hours. It is BNL's recommendation that the required minimum running
tinme be increased to at least the one hour value recommended by NRC Generic
Letter 84-15.

Within the context and scope of the CP&L request, the "Typical Technical
Specifications” found in NRC Generic Letter 84-15 are also in essential
agreement with the Standard Technical Specifications. The major difference
would appear to be that the "84-15" set suggests that license holders could
apply for a Technical Specification change that would limit AOT on a yearly
basis and not on an individual outage basis. However, the burden for
supplying the required bases and justification is left to the license
holders. CP&L has elected not to pursue this latter concept. In reviewing
the BSEP diesel generator outage history and restoration times as shown in
Table I.2 (Table A-6 from Reference 1), it can be seen that with few
exceptions, the mean time to restore the diesel generators has been much less
than the 72 hours already allowed. There is, therefore, no compelling reason
or technical basis for CP&L to pursue this suggested alternative approach.

The CP&L proposed Technical Specification changes also include the
relaxation of allowed outage time for an offsite power circuit from the
present three days to seven days. This is consistent with the proposed
changes for the diesel generators. The CP&L analysis, however, has focused on
the diesel generator changes and does not fully address the bases and
justification for the proposed increase in the offsite power circuit AOTs.
Therefore, this aspect of the CP&L Technical Specification change request is
not included in this evaluation.
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Table I.1 .

Page No. Description
3/+4 8-1 Section 3/4 8.1 has been reformatted to more closely resemble
those pages provided in Ceneric Letter 84-15.
Former Action a has been divided into Action a, for an offsite
circuit inoperable, and Action b, for a diesel generator
inoperable.
Action a:
1. Extended time requirement for performing Surveillance
Requirement 4.8.1.1.2.a.4 (Diesel Quick-Start) from within two
hours to within 24 hours.
2. Surveillance Requirement 4,8.1.1.2.2.5 (Diesel Loading) added.
3, Surveillance Requirement 4.8.1.1.2.a.4 (Diesel Quick-Start)
interval lengthened from 12 hours to 72 hours.
4. Extended the allowed outage time for an inoperable cffsite
circuit from 72 hours to 7 days.
Action b:
1. Note added to clarify the definition of an inoperable diesel
generator.
2. Extended time requirement for performing Surveillance
Requirement 4.8.1.1.2.a.4 (Diesel Quick-Start) from within two
hours to within 24 hours.
3. Surveillance Requirement 4.8.1.1.2.3.5 (Diesel Toading) added.
4, Surveilllance Requirement 4.8.1.1.2.a2.4 (Diesel Quick-Start)
interval lengthened from 12 hours to 72 hours.
5. Extended the allowed outage time for an inoperable diesel
generator from 72 hours to 7 days.
3/4 8-2 Former Action b has been changed to Action c.

Action c:

1.

2.

Surveillance Requirement 4.8.1.1.2.a.5 (Diesel Loading) added.

Restoration of both offsite circuits and four diesel
generators to operable status required within seven days from
time of critical loss (consistent with Action a/b), previously
limited to 72 hours.
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Table 1.1 (Continued)

Page No.

Description

3/4 8-3

3/4 8-4

Former Action c¢ has been changed to Action d.

Actien d:

1.

2.

Surveillance Requirement 4.8.1.1.a.5 (Diesel Loading) added.

Restoration of second offsite circuits to operable status
lengthened from 72 hours to seven days (consistent with Action
a).

Addition of “"Cold Shutdown within the following 24 hours™ 1if
at least one of inoperable offsite sources is not operable
after going to Hot Shutdown.

Former Action d has been changed to Action e.

Action e:

1.

2.

3.

Surveillance Requirement 4,8.1.1.3.5 (Diesel Loading) added.

Addition of restoration of ome diesel generator as required by
Action b.

Restoration of fourth diesel generator to operable lengthened
from 72 hours to seven days (consistent with Action b).

Note involving one time only exemption to Surveillance Requirement
4.8.1.1.2.d.3 deleted.

Note regarding start lime added (pertaining to Surveillance
Requirement £.8.1.1.2.a.4).

Mathematical symbols < and Z'changed to phrases.

Note involving one time only exemption to Surveillance Requirement
4.8.1.1.2.d4.7 deleted.

Mathematical symbol > changed to "greater than or equal to."
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Table 1.2
Diesel Generator Restoration Time
Scheduled and Unscheduled Test and Maintenance

Mean Time to Restore

DG# 1976 1977 1978 1979 1980 1981 1982 1983 19842
1 14 55 15 18 17 8 12 14 27
2 7 25 2 17 28 7 10 16 0

c
3 9 13 21 12 21 15 14 43 37
b d
4 29 18 32 27 6 8 21 23 52

KCTES:

a: January-August.

b: Annual inspection took 117 hours and is excluded.

c: Annual inspection (46 hours), equipment modification (6 hours), and

problen with fuel injection for #1 cylinder (573 hours) are excluded.

d: Scheduled maintenance on service water supply system (427 hours),

scheduled maintenance on preaction system (244 hours), and scheduled
maintenance on Woodward potentiometer (72 hours) are excluded. These
events are assumed to have taken place under special NRC exemptions or
when both units were shutdown.
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11I. EVALUATION OF THE CP&L PROBABILISTIC RISK ANALYSIS

The following subsections provide an evaluation of each of the major
porzions of the probabilistic risk analysis provided by CP&L as the bases and
justification for their proposed Technical Specification changes for BSEP
Units 1 and 2 as discussed in Section I above.

I11.A Methodologi

CcP&L has performed certain analyses in support of their Technical Speci-
fication change request. The methods employed in the analyses include 2 rela-
tive risk method and an average annual risk comparison method. This type of
approach is one of several addressed in NUREG/CR-3082 "Probabilistic
Approaches to LCOs and Surveillance Requirements for standby Safety Systems.’
The essence of the relative risk approach is simply that 1if the risk during an
LCO can be shown to be less than some base (non-LCO) period, then the risk is
deemed acceptable. The second part of the methodology, the average annual
risk comparison, follows directly from the first and is simply a convenient
way of mapping the relative risks for each period of interest into a common
baseline (in this particular case on a yearly basis). The following reasons
were given by CP&L for choosing the relative risk method:

2

. It constrains the outage duration by requiring that the risk during the
AOT be less than the risk during a baseline period.

« Insights are more clear when assessing risk on a relative basis rather
than on an absolute magnitude basis.

« The determination of the absolute limit of the system average
unavailability is not required.

The relative risk criterion as used by CP&L in this analysis can be
defined by the following:

Ry < Ry

’

Ry = risk over the period of the outage of duration Tg.
risk over the baseline period T, assuming no outage.

]
-3
It

cP&L has defined risk for the purposes of their analysis to be the
unavailability of onsite emergency ac power given elther a loss of offsite
power transient or 2 LOCA coincident with a loss of offsite power.

BNL has reviewed the choice of the above two methods for their applica-
bility to the subject Technical Specification change request and concurs with
cP&L that these methods are applicable and relevant for the purpose. No
deficiencies were found with the application of these methods. However,
exception is taken with the following statement within the report:

"A preliminary investigation of the risk during an LCO and
during a normal standby period indicates that current
Technical Specifications may be overly restrictive and
yield significantly lower results during LCOs than during
the standby period.” .
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The problem with the above statement is that the relative risk method does not
address absolute risk (as discussed above) and therefore, cannot be used in
support of such statements. The above statement was not used as a basis for
any conclusion in the cP&L report and is simply noted here for its inconsis=
tencye.

11.B Event Sequences

In order to apply the above methodology for determining acceptable risks,
a directed probabilistic risk analysis was performed by CP&L on two basic
event sequences. (The basic parts of the probabilistic analysis are addressed
in succeeding subsections.) The two event sequences chosen for the study
wera:

« loss of offsite power for both Brunswick units, and
. loss of offsite power for both units with a LOCA in one unit.

The choilce of these two sequences is particularly appropriate in that the
latter sequence encompasses the licensing basis for the two units (i.e., the
design basis accident) and the former reflects the dominant core damage
frequency contributor in most if not all of the latest BWR PRAs and similar
analysess -8 The Brunswick units do not have their own PRA, however, it is
reasonable to expect that station blackout would provide a similarly dominant
role here as it does in other similar plants. Table I1.1 provides a listing
of a number of current PWR studies and the station blackout contributions
determined therein.

I1.C Success Criteria

The success criteria are sequence—dependent for Brunswick Units 1 and 2
because the two units share four diesel generators and different combinations
of diesel generators are required to successfully respond to 3 loss of offsite
power and a loss of offsite power concurrent with a LOCA. Table 1I1.2 lists
the functional success criteria for the two event sequences and Table I11.3
jists the corresponding diesel generator failure combinations. Appendix C
provides the corresponding tables from the CP&L repbrt1 which evolve the Table
11.3 findings.

BNL has reviewed the success criteria presented by CP&L including
detailed analyses on decay heat removal as provided in Reference 9. We have
concluded that the success criteria are appropriate for this analysis.

11.D Fault Trees

The fault trees presented in the CP&L Technical Specification change
request are simplified trees that were derived from NUREG/CR-2989 "Reliability
of Emergency AC Power Systems at Nuclear Power Plants."10 Figure 1I.1 shows
the specific fault tree developed for Brunmswick Units 1 and 2 from Reference
10. From this overall fault tree, CP&L created four simplified and specific
trees for their analysis. Two of the trees address a loss of offsite power
event and the other two address a loss of offsite power coincident with a LOCA
{n either Brunswick unit. The two trees for each category represent the
{nitial conditions for 1) mno diesel generators unavailable and 2) a single
diesel generator unavailable.
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The fault tree simplification process utilized by CP&L was essentiallw
the removal of the testing-and-maintenance-related gates irom the reference
fault tree. The service water system testing and maintenance contributions
were not included due to their low contribution. This is consistent with and
a result of the fault tree modelling approach used in Reference 10. The
diesel generator testing and maintenance contributions, although not included
in the fault trees, were included as input to the FRANTIC III analysis (see
Section II.E).

There appears to be one modellin% error which is comron to all four fault
trees. According to the CP&L report,” in order to use the alternate dc power
source for each diesel, operator action is required to manually realign the dc
power sources. This required action was not modelled. In reviewing the quan-
tified cutsets,11 provided in response to BNL's request for additional infor-~
mation, it was determined that this omission had no effect on the quantified
results, The "missing” cutsets would be of the form "“DC TRAIN X FAILURE *
HU™AN ERROR" where, DC TRAIN X FAILURE represents the loss of the normal dc
source of diesel generator X control power and the HUMAN ERROR event
represents the failure of the operator to manually realign the backup dc
control power source. Given dc train failure as 1E-4 (Table II.8) and the
operator error as 0.5 (as an example), the quantification of these cutsets is
at least two orders of magnitude below the derived event sequence results.,

Based upon the above, we conclude that there are no significant deficien-
cies with the fault tree modelling.

11.E Use of WAMCUT and FRANTIC III

CP&L used the WAMCUT computer code to solve the fault trees discussed
above and then used the FRANTIC III computer code to determine the time-
dependent unavailabilities associated with each of three cases run for each
event sequence. The three cases run for each event sequence were a baseline
case, a case representing the existing LCO conditions, and the final case
representing the proposed LCO conditions.

The baseline case was taken to be a 40 day interval in which all diesel
generators are assumed to be available. This particular interval was derived
from plant~specific data which showed an overall mean time between failures of
the Brunswick diesel generators to be about 1000 hours. Diesel generator
testing frequency during the baseline case is assumed to be once per 31 days.
For second case, the testing interval is three days (the current allowed
outage time for a single diesel generator) and this testing scheme reflects
all three available diesels being tested within two hours and once per each 12
hours thereafter. The third case reflects the requested seven day allowed
outage time with the testing scheme requiring all three available diesels to
be tested within the first 24 hours and once per each 72 hours thereafter.
Table II.4 provides a summary of these cases.

The FRANTIC II1 code was created specifically to handle system time-
dependent unavailability as a function of failure rates, testing duration
testing intervals, time to repalr, test unavailability, and so on. The input
to this code must be in terms of an unavailability polynomial and component
data reflecting the failure, testing, and maintenance characteristics noted
above. FRANTIC I1I was designed to directly accept the output of the WAMCUT
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code for the unavailability poiynomial. Table I1.5 lists the WAMCUT/FRANTIC
111 component definitions used in the analysis.

Table II1.6 provides a summaiy of the FRANTIC III input data for the three
cases representing the loss of offsite power event sequence. A similar table
(Table II.7) has been provided to show the input data for the three cases
representing the loss of offsite power plus LOCA in one unit event sequence.

In analyzing the assumptions and input data associated with the use of
the WAMCUT and FRANTIC 111 codes, BNL has determined that the nodelling and
assunptions adequately reflect the current and proposed testing schemes. The
applicability of the input data is addressed in the following portion of this
reporte.

11.F Data

The BNL review and analysis of the input data used by cp&L in support of
the subject Technical Specification change request focuses primarily on the
diesel generator wearout analysis. This is because the remainder of the data
used as input was taken directly from established and available data sources.
Table 11.8 provides a listing of the basic events, their quantification, and
the reference source.

CcPsL did perform their owm diesel generator unavailability analysis using
plant-specific data. The overall results of this effort are listed in Table
11.9 and show that each of the four Brunswick diesel generators have performed
petter than the data actually used from Table 11.8.

As discussed in Section 1, all four of the Brunswick diesel generators
have actually experienced a common failure mode that has been directly
attributed to the large number of severe-condition engine starts required by
current regulationse. Table I1I.10 provides a listing of the four diesels and
the associated number of starts to failure for each with respect to this
failure mode. This type of wearout phenomenon is usually characterized using
a Weibull distribution. Accordingly, CP&L has used the WEIPLOT computer
codel? to generate the parameters that describe the observed failures. The
results of the CP&L dowel pin wearout analysis are shown in Table 1I.1l. As
presented, these results represent the expected mean time to failure of the
dowel pins given the diesels are started every 12 hours, every three days, and
every 31 days assuming no preventive maintenance. (CP&L maintenance practices
are addressed in Section 1I1.)

Appendix A of Ref. 1 provides a detalled description of how CP&L trans-
formed their plant-specific failure data into a characteristic distribution.
The parameters of the distribution are derived to become additional input to
the FRANTIC III calculation. The CP&L-derived standby failure rate 1s a
factor of five less than that presented in Ref. 10. Although not investigated
in detail, it appears that the difference lies in the fact that CP&L excluded
certain failures from their overall analysis (see the notes to Table 1.2).

The effects of these exclusions were then addressed by CP&L with sensitivity
studies. Our evaluation of the sensitivity studies is found in Section IL.G.
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Table 1I.12 provides the results of the CP&L relative risk analysis. For
both the loss of offsite power case and the loss of offsite power with a coin-
cident LOCA in one unit case, the presented results satisfy the relative risk
acceptance criterion in that the risks derived for the proposed Technical
Specification requirements are less than those derived for the baseline
period. Table I1I.13 provides the above results expressed on an average annual
basis.

In order to more fully substantiate the validity of the above cited
results, CP&L performed two sensitivity studies on the loss of offsite power
case. The first sensitivity study 1is summarized in Table 1I.14 and shows the
sensitivity of the final results to the assumed diesel generator unavailabil-
ity., It can clearly be seen that the calculated relative risks are directly
proportional to the assumed diesel generator unavailability and in no case
does the risk calculated for the proposed case exceed the risk calculated for
the base case.

The second sensitivity study is summarized in Table 11.15 and shows the
sensitivity of the final results to the choice of Weibull scale parameter
(i.e., the assumed hourly standby failure rate). Again, the calculated risks
for the proposed case do not exceed the risks calculated for the base case.
This particular case provides some additional insights that are directly
pertinent to the Technical Specification change request. The Weibull scale
parameter is {ndicative of testing frequency within the given time period of
interest. As can be seen within the three and seven day LCO periods, there is
really no measurable sensitivity to a significant change in scale parameter.
This leads directly to the conclusion that relaxing the diesel generatorT
testing frequency during the three and seven day LCO periods does not have a
large impact on the calculated risk.
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Table II.1
Station Blackout Contribution to Core Damage
Frequency in Recent BWR Studies

Station Blackout Reference
Plant Contribution to CDF (%) Study
Peach Bottom 88 3 (ASEP)
Peach Bottom 39 4 (IPE)
Grand Gulf 98 5 (ASEP)
Limerick 40 6 (PRA)
Susquehanna 65 7 (IPE)
Shoreham >20 8 (IPE)
Table II.2

Decay Heat Removal Function Success Criteria
Immediately After Reactor Trip1

1. Main Condenser Available
OR

2. RHR System in Suppression Pool Cooling Mode
OR

3. Reactor Depressurization to Cold Shutdown Entry Conditions
AND

3A. RHR System in Shutdown Cooling Mode

OR

3B. RHR with Fuel Pool Cooling Assist and RWCU System

LOCA Mitigation

Success Criteria

1. RHR System in LPCI mode with two RHR pumps available.

2. Core Spray System with one core spray pump available.
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Table 1I.3

Diesel Generator Failure Combinationsl

DG Failures Consequences

Case 1: Loss of Offsite Power/No LOCA

1 and 2 Loss of Heat Removal Capability im Unit 1

3 and 4 Loss of Heat Removal Capability in Unit 2

Case 2: Loss of Offsite Power With LOCA in One Unit

1 and 2 Loss of Heat Removal Capability for Unit 1
OR
Power Unavailable for ECCS cooling/makeup if LOCA occurs in
Unit 1}
3 and 4 Loss of Heat Removal Capability for Unit 2
OR
Power Unavailable for ECCS cooling/makeup if LOCA occurs in
Unit 2
1 and 4 Power Unavailable for ECCS cooling/makeup if LOCA occurs in

Unit 1 or Unit 2

2 and 3 Power Unavailable for ECCS cooling/makeup if LOCA occurs in
Unit 1 or Unit 2

Table IIL.4
FRANTIC-III Test Configurations

40 Day Standby

Test Interval - 31 days staggered bases
Test Duration — Four hours (DG assumed to be loaded during test)

3 Day LCO (Baseline Case)

Test Interval - 12 hours
Test Duration - 1/2 hour (Unloaded test)
Action Time - Testing starts within two hours after LCO is initiated

7 Day LCO (Proposed Case)

Test Interval — 72 hours
Test Duration - Four hours (DG assumed to be loaded during test)
Action Time - Testing starts within 24 hours after LCO is initiated.
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Table II.5

WAMCUT/FRANTIC III Component Definitions®

Conmponent
Nane Component Definition
LOFP Loss of Offsite Power Event
LOCA ] LOCA Event in Unit 1
LOCA 2 LOCA Event in Unit 2
DG1UD DG No. 1 Unavailability
DG2UD DG No. 2 Unavailability
DG3UD DG No. 3 Unavailability
DG4UD DG No. 4 Unavailability
SWCCF SW System Common Cause Unavailability
DGCCF DG System Common Cause Unavailability
BACCF DC Power System Common Cause Unavailability
DGHEC DG Human Error Common Cause Unavailability
DC1lUD Unit 1 DC Power System Unavailability
DC2UD Unit 2 DC Power System Unavailability
SW1UD Unit 1 SW System Unavailability
SW2UD Unit 2 SW System Unavailability
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Table 11.6
FRANTIC III Input Sumnary for Case 1
Loss of Offsite Power

A. Initiating Event(s)

) Residual Unavailability
Component Name 365 Days 40 Days 7 Days 3 Days
LOFP 1.0E-2 1.1E-3 1.9E-4 8.2E-5

B. Support Systems and Common Cause Components

Component Name Residual Unavailability
SWCCF 8.0E-5
DGCCF 1.5E-4
BACCF 1.0E-5
SW1UD 2.0E-3
SW2UDb 2,0E-3
DC1UD 1.0E-4
DC2UD 1.0E-4
DGHEC 2.0E-4

C. Diesel Generator Components

40 Day Standby

Weibull Test First Time For
Component Scale Interval Interval Testing Residual

Name Parameter (Days) (Days) (Hours) Unavailability
DG1UD 1.03E~4 31 8.3E-2 4 5.0E-2
DG2UD 1.03E-4 31 7 4 5.0E-2
DG3UD 1.03E-4 31 14 4 5.0E-2
DG4UD 1.03E-4 31 21 4 5.0E-2

3 Day LCO
DG3UD 1.03E-4 e5 8.3E~2 o5 5.0E-2

7 Day LCO
DG1UD 1.03E-4 3 1 4 5.0E-2
DG2UD 1.03E~-4 3 1 4 5.0E-2
DG3UD 1.03E-4 3 1 4 5.0E-2
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Table 11.7
FRANTIC III Input for Case 2
Loss of Offsite Power with LOCA in One Unit'

A. Initiating Event(s)

Residual Unavailability

Component Name 365 Days 40 Days 7 Days 3 Days
LOFP 8.8E~2 9.6E-3 1.7E-3 7.2E-4
LocA 1 1.4E-3 1.5E-4  2.7E=5 1.2E-5
LOCA 2 1.4E-3 1.5E-4  2.7E-5 1.2E-5

B. Support Systems and Common Cause Components
Same as in Case 1, Table II.6.
C. Diesel Generator Components

Same as in Case 1, Table II.6.

Table I1.8
WAMCUT Component Inputs for Reduced Fault Tree Models

Component Name Unavailability Source Reference
LOFP (Note 1) 13
LOCAL (Note 1) 14
LOCAZ2 (Note 1) 14
DG1UD 5.0E-2 15
DG2UD 5.0E-2 15
DG3UD 5.0E-2 15
DG4UD 5.0E-2 15
SWCCF 8.0E-5 10
DGCCF 1.5E-4 10
BACCF 1.0E-5 10
DGHEC 2.0E-4 10
DCIUD 1.0E-4 10
DC2UD 1.0E-4 10
SW1UD 2,0E-3 , 10
SW2UD 2.0E-3 10

Note 1: For initiating events such as Loss of Offsite Power or a Loss of
Coolant Accident, the probability of the event occurring was
determined by determining the fraction of time applicable to the
given period of interest and multiplying the yearly value
accordingly.
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Table 11.9
Average Diesel Generator Unavailability Through 1984}

Average Unavailability

DG# for 8-Year Period
1 1.8-2

2 l.1-2

3 2.3-2

4 1.6-2

Table II.10
BSEP Dowel Pin Failure Data!l

Diesel Number of
Generator Diesel Starts
Number to Failure
1 1230
2 1659
3 1492
4 1494

Table II.11
DG Dowel Pin Wearout Analysis Results!

Weibull Slope Standard Characteristic
Testing or Shape MTTF Deviation Life Correlation
Interval Parameter (Days) (Days) - (Days) Coefficient
12 hours 8.6 681 94 720 .90
3 days 7.7 4382 670 4661 .96

31 days 7.7 45286 6226 48164 .96
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Table 11,12

Relative Risk Analysis Results*!

Avg/Max Risk

Avg/Max Risk

Avg/Max Risk

Over The Over The Over The
Period of The Period of The Period of The
Initiating Plant 3-Day LCO 7-Day LCO 40-Day LCO
Event Risk (Current) (Proposed) (Baseline)
Loss of Off- AC Power Unavail- 4,38E-6/ 1.067E-5/ 1.37E-5/
site Power able for Decay 4,43E-6 1.19E-5 2.14E-5
(Case 1) Heat Removal in
Unit 1 or Unit 2
Loss of Off- AC Power Unavail- 1.84E-9/ 1.03E-8/ 7.07E-8/
site Power able for Decay 1.86E-9 1.1E-8 1.086E~7

With LOCA in
One Unit
(Case 2: FSAR
Design Basis)

Heat Removal or
For LOCA Mitiga-
tion

*Risk values are relative and do not reflect such things as recovery actions.

Table II.13

Average Annual Risk Analysis Results* !

Average Annual

Average Annual

Risk With Risk With
Initiating Plant 3-Day LCO 7-Day LCO
Event Risk (Current) (Proposed)
Loss of Off- AC Power Unavailable For 1.5E~4 1.9E-4
site Power Decay Heat Removal in
(Case 1) Unit 1 or Unit 2
Loss of Off- AC Power Unavailable For 7.4E-6 9,.2E-6

site Power
With LOCA in
Cne Unit
{Case 2: FSAR
Design Basis)

Decay Heat Removal or For

LOCA Mitigation

*Risk values are relative and do not reflect

such things as

recovery actions.
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Table 1I.14
Sensitivity Analysis Results
DG Unavailability!

DG

Unavailability

Avg/Hax Risk
Over The
Period of The
3-Day LCO

Avg/Max Risk
Qver The
Period of The
7-Day LCO

Avg/Max Risk
Over The

Period of The

40~Day Standby

200E-2

4.0E-2

5.0E-2

6.0E—2

800E—2

1.76E-6/1.81E-6
3.49E~6/3,54E-6
4.38E-6/4.43E-6
5.28E-6/5.33E-6

7013E‘6/7.18E—6

Acng_6/Sc31E’6

8061E-6/9035E-6

1-067E-5/1014E’5

1.28E-5/1035E—5

1.7E-5/1.78E-5

5.8E-6/1.11E-5

1.07E-5/1.76E-5
1,37E-5/2.14E-5
1,72E-5/2.56E-5

2053E-S/3051E-5

Table I1.15

Sensitivity to DG Weibull Scale Parameter

1

DG
Weibull Scale
Parameter

Avg/Max Risk
Over The
Period of The
3-Day LCO

Avg/Max Risk
Over The
Period of The
7-Day LCO

Avg/Max Risk
Over The

Period of The

40~-Day Standby

1-03E_4

200E_4

4.0E-4

6 L] OE-A

4+38E-6/4.43E-6
4.43E-6/4.53E-6
4.52E-6/4.72E~-6

4,62E-6/4.92E-6

10067E-5/1016E-5
1'13E-5/1.27E-5
1.25E-5/1.54E-5

1. 38E-5/1081E"‘5

1.37E-5/2.14E-5

2.39E~5/4.,37E-5

" 5.17E~5/1.,07E-4

8.64E-5/IU8SE-4

Note:
actions.

Risk values are relative and do not reflect such things as recovery
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111. SUMMARY AND CONCLUSIONS

The purpose of this section of the report is to summarize and integrate
the individual findings from each of the subsections of Section II and to
provide BNL's overall conclusions with respect to the CP&L Technical
Specification change request. To that end, this section will:

o summarize -the adequacy of the assumptions, analyses, results, and
conclusions of the CP&L study,

« provide an assessment as to whether the proposed Technical
Specifications actually reflect the Technical Specification changes
derived from the results of the CP&L study,

« summarize the benefits and risks of implementing the proposed Technical
Specification changes, and

« provide BNL's overall conclusions based upon the results of this
review.

In integrating the findings of the individual analyses documented in
Section II, none of the discrepancies found would have had any significant
effect on the results and conclusions as presented by CP&L.

We find that the proposed Technical Specification changes are indeed,
wizh two exceptions, supported by the results of the CP&L analysis and are
additionally bolstered by the results of the BNL review which included a

detailed review of the BSEP diesel generator overall maintenance program.
The first exception, as discussed in Section I, is the minimum time

A

requirement for testing the diesel gemerators under load during an LCO. The
CP&L request to change the Technical Specifications to require that the
diesels be loaded during the testing is an irrefutable positive step. This 1is
strongly encouraged by many NRC reports and especially, in this context, NRC
Ceneric Letter 84-15 and it has a well founded and accepted technical basis.
However, BNL does recommend that the minimum required length of the test be
one hour, in accordance with Generic Letter 84-15, and not the 15 minutes
proposed in the CP&L Technical Specification change request. With respect to
the request for an increased surveillance testing interval, our conclusions
documented in Section I1I.G show that for the specifics of the BSEP diesel
generators, the relaxation of calculated risk was not sensitive to the
surveillance testing intervals in both the three-day LCO and the seven-day LCO

CasesS.

The second exception, as also discussed in Section I, relates to the
request to extend the AOT for an offsite power circuit from three days to

seven days.

The bases and justification to support this portion of the

Technical Specification change request were not fully documented in the CP&L
analysis and therefore no conclusions are offered in this report on that

subject.

The requested change in allowed outage time for the diesel generators
from three days to seven days provides only an incremental increase in risk.
The bases for this conclusion are found in Tables III.l and I1I1.2. Table
I1I1I.1 has been taken from Reference 1 and provides a listing of the BSEP die-
sel generator maintenance procedures and experience-based durations. It is
noted that none of the procedures exceed the present 72 hours allowed outage

time limit.,

Table III.2, again taken from Reference 1, shows the yearly cumu-
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lative duration of downtime for each of the four diesel generators.

Therefore, based upon the actual BSEP experience to date, the additional four
davs of requested allowed outage time would not be expected to be used on any
frequent basis. CP&L has noted that the increased time would take the
pressure off their maintenance crews in that they would not feel hurried. BNL
concurs with this conclusion that pressure on the maintenance personnel would
be reduced and, in addition, does not contemplate that the maintenance
activities will become measurably longer than now being experienced. This
latter aspect is seen as a risk improvement.

The basic benefits associated with adopting the proposed Technical
Specifications changes are (1) less wear and tear on the diesel generators,
(2) considerably enhanced operating flexibility for BSEP management, and (3) a
less stressful work environment for BSEP maintenance personnel. The major
risk associated with the proposed changes is the potential of operating with a
diesel unavailable at any given time for up to seven days as opposed to the
current three days.

In conclusion, we have found the technical merits of the proposed
Technical Specification changes to be sound and well founded. We have found
the relative risk approach to be an appropriate method of analysis and we
concur with the results of that analysis in that the proposed changes pose
less risk than that associated with the normal baseline period (i.e., the
relative risk criterion has been met). In addition, based upon our review of
the diesel generator maintenance program, 1 Ye have seen that CP&L has taken !
steps in an attempt to remove the dowel pin failure mode by requiring specific
inspections on a 600:100 start basis (which is less than one half the number
of observed starts required for that failure mode).

Therefore, based upon our review documented herein, we recommend the
approval of the CP&L Technical Specification change request subject to the
resolution of our comment on the minimum required duration of diesel generator
testing (proposed Technical Specification Item 4,8.,1.1.2.a.5) and the extended
AOT for the offsite power circuits (proposed Action a Section 3/4.8.1).
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Table III.1

No. of Hours No. of No. of 12
Procedure to Complete Maintenance  Hour Shifts
Kumber Description Frequency Work Personnel Per Day
PT-12.3.1 Emergency 18 mo. 60 10 2
Diesel
Inspection
MI-10-503C Dowel Pin Every 600% 70 10 2
Inspection 100 Starts
PT-12.3.58 DG- No.l 54 mo. 60 10 2
Inspection
PT-12.3.5b DG. No.2 54 mo. 60 10 2
Inspection
PT_1203¢SC DG. N003 54 MmO. 60 10 2
Inspection
Inspection
MI-10-503D DG Exhaust As required 12 6 1
Inspection on schedule
Table II1I.2
Diesel Generator Unscheduled Downtime!
Mean Time to Restore
DG# 1976 1977 1978 1979 1980 1981 1982 1983 1984%*
1 27 - 11 1 105 24 2 31 31
2 20 29 - - 4 - 6 12 68
3 - 35 - 32 32 - 52 105 -
4 - 1 - - - 50 77 24 168

*January-August.
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R UNITED STATES
e, (B % NUCLEAR REGULATORY COMMISSION
A - -~ . WASHINGTON, D. C. 20555
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‘ﬁﬁai?:/;; _ July 2, 1984
'tti‘v

TO.ALL LICENSEES OF OPERATING REACTORS, APPLICANTS FOR AN OPERATING
LICZNSE, AND HOLDERS OF CONSTRUCTION PERMITS

Gentlenen:

SUBZEZCT: PROPOSED STAFF ACTIONS TO IMPROVE AND MAINTAIN
DIESEL GENERATOR RELIABILITY (Generic Letter 84-15)

As part of the proposed technical evaluation of Unresolved Safety Issue (UST)
A-44, Station Blackout, the staff is considering new requirements thzt would
reduce the risk of core damage from station blackout events. The reliability
of diesel generztors has been identified as being one of the main factors
affecting the risk from station blackout. Thus, attaining and maintaining high
reliability of diesel generators is a necessary input to the resolution of USI
A-44 ) ' ’

Plants licensed since 1978 have been required to meet the reliability goals

of Regulatory Guyide 1.108 for their diesel generators. Howeéver, the staff has
determined thaf%many operating plants do not have reliability goals in place
for their diesel generators. Considering the critical role diesel generators
play in mitigating various transients and postulated events following a loss
of offsite power, the staff has determined that there is an important need to

assure that the reliability of diesel generators at operating plants is

“maintained at an acceptable level. The staff has determined that the risk

frcm station blackout is such that early actions to improve diesel generator
-reliability would have a significant safety benefit. Toward this objective,

. we kave developed the following approach to assess and enhance, where necessary,

the reliability of diesel generators at all.operating plants.

~The items covered by this Tetter fall into thé following three areas:

1. Reduction in Number of Cold Fast Start.Survei11ance Tests for

Diesel Generators —

This item is directed towards reducing the number of cold fast start
surveillance tests for diesel generators which the staff has determined
results in premature diesel engine degradation. The details releting to
this subject are provided in Enclosure 1. Licensees are requested to
describe their current programs to avoid cold fast start surveillance
testing or their intended actions to reduce cold fast start surveillance
testing for diesel generators.

2. Diesel Generator Reliability Data

This item requests licensees to furnish the current reliability of

each diesel generator at their plant(s), based on surveillance test data.
Licensees are requested to provide the information requested in
Enciosure 2.

8407020206
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3. Diesel Generator Reliability

Licensees are requested to describe their program, if any, for attaining
and maintaining a reliability goal for their diesel generators. An example
of a performance Technical Specification to support a desired diesel
generator teliability goal has been provided by the staff in Enclosure 3.
Licensees are requested to comment on, and compare their existingsprograms
or any proposed program with the example performance specification.

Accordingly, pursuant to 10 CFR 50.54(f), operating reactor licensees are
requested to furnish, under oath or affirmation, no later than 90 days from
the date of this letter, the information requested in Items 1 through 3 above.
Applicants for operating licenses and holders of construction permits are not
required to respond.

Licensees may request an extension of time for submittals of the required
information. Such a request must set forth a proposed schedule and justification
for the delay. Such a request shall be directed to the Director, Division of
Licensing, NRR. Any such request must be submitted no later than 45 days
from the date of this letter.

-~
This request for information has been approved by the Office of Management
and Budget under Clearance Number 3150-0011, which expires April 30, 1985.

Sincgfe?y;

Original signed by
Derrell G. Eisenmt

Darrell G. Eisenhut, Director
Division of Licensing

Enclosures: DISTRIBUTION
. 1. Reduction in Number of Cold Central File
S Fast Starts for Diesel ORAB Rdg
- - Generators T CPatel
' 2. Diesel Generator Reljability JZwolinski
- Data GHolahan
3. Diesel Generator Reijability FMiragli:
DEisenhiut

PHungerbuhler (BT578)

N
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EMCLOSURE 1

REDUCTION IN NUMBER OF COLD FAST START
SURVETLLANCE TESTS FOR DIESEL GENERATORS

Fast Start Testina

The staff has for sometime had under review and assessment methods of diesel
generator testing. The staff has determined that many licensees use a method

of testing which does not take into consideration those manufacturer recommended
preparatory actions such as prelubrication of a1l moving parts and warmup
procedures which are necessary to reduce engine wear, extend life and improve
availability. The existing Standard Technical Specifications require fast starts
“from ambient conditions for all surveillance testing which in many engine designs
and operating practices subject the diesel engine to undue wear and stress on
engine parts. Concerns were expressed by ACRS regarding the imposition of severe
mechanical stress and wear on the diesel engine due to frequent cold fast starts.
Nuclear Industry related groups (INPO and American Nuclear Insurer) have also
expressed concern based on operating experience that cold fast start testing
results in incremental dearadation of diesel engines and that, if proper
procedures covering warmup prelubrication, loading/unloading etc., were taken,

an improvement in relijability and availability would be gained. Similar views
have beea idgntified by the nuclear power industry and the regulatory authority
in Sweden. The authority in Sweden has taken corrective actions to reduce the
frequency of fast starts.

It is the staff's technical judgement that an overall improvement in diesel
engine reliability and availability can be gained by performing diesel generator
starts for surveillance testine using engine prelube and other manufacturer
recommended procedures to reduce engine stress and wear. The staff has also
determined that the demonstration of a fast start test capability for emergency
diesel generators from ambient conditions cannot be totally eliminated because
the design basis for the plant, i.e., large LOCA coincident with loss of
offsite power, requires such a capability.

In view of the above, the staff has concluded that the frequency of fast start
tests from ambient conditions of diesel generators should bhe reduced. An example
of an acceptable Technical Specification to accomplish this goal is provided in
the attachment to this enclosure. Licensees are requested to describe their
Current programs to avoid cold fast starts or their intended action to reduce

the number of cold fast start surveillance tests from ambient conditions for
diesel generators. Licensees are encouraged to submit changes to their Technical
Specification to accomplish a reduction in the number of such fast starts,

Other Testing

Also, the staff is concerned regarding a number of additicral diesel generator
tests that are currently being required by Technical Specifications for some of
the earlier licensed operating plants. For example, when subsvstems of the
emergency core cooling system on some plants are declared inoperable, the diesel
generators are requirec¢ to be tested. The staff has concluded that excessive
testing results in degradation of diesel engines. In order to make those few
plants consistent with the majority of the plants, it is the staff's position
that the requirements for testing diesel generaters while emergency core cooling
equipment is inoperable, be deleted from the Technical Specifications for such
plants, The affected licensees are encouraged to propose Technical Specifications
to make such changec<. :
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ATTAHCHHAINT TC ENCLOSURE 1

TYPICAL TECHNICAL SPECIFICATION

SURVEILLANCE REQUIREMENTS

4,8.1.1.1 Each-or the above required 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, indicated power availability, and

b. Demonstrated OPERABLE at least once per 18 months during
shutdown by transferring (mapually and automatically) unit
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 4.8-1 on a
STAGGERED TEST BASIS by:

1. Vémeying the fuel level in the day and engine-mounted fuel
tank, ~ °

"~y
.

Verifying the fuel level {B the fuel storage tank,

3. Verifying the fuel transfer pump starts and transfers fuel
from the storage system to the day and engine-mounted tank,

4. Verifying the diesel starts from ambient condition and
- accelerates 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. The diesel generator shall be started
for this test by using one of the following signals:

a) Manual

b) Simulated loss of offsite power by itself.

*The diesel generator start (10 sec} from ambient conditions shall be
performed at least once per 184 days in these surveillance tests. All
other engine starts for the purpose of this surveillance testing may be
preceded by an engine prelube period and/or other warmup procedures
recommended by the manufacturer so that mechanical stress and wear on
the diesel engine is minimized.

NOTE: Bars in the margin show changes made to the Standard Technical
Specifications.
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SURVEILLANCE REQUIREMENTS (Continued)

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

d) An ESF actuation test signal by itself.

5. Verifying the generator is synchronized, loaded to greater
than or equal to (continuous rating) in less than or equal to
( ) seconds,* and operates with a load greater than or equal
to {continuous rating) for at least 60 minutes,

6. Verifying the diesel generator is aligned to provide standby
power to the associated emergency busses.

b. At least once per 31 days and after each operation of the diesel
where the period of operation was greater than or equal to 1 hour
bv.checking for and removing accumulated water from the day and
engind-mounted fuel tanks. :

c. At least once per 92 days and from new fuel oil prior to additional
to the storage tanks by verifying that a sample obtained in
accordance with ASTM-D270-1975 has a water and sediment content of
less than or equal to .05 volume percent and a kinematic viscosity
@ 40°C of greater than or equal to 1.9 but less than or equal to
4.1 when tested in accordance with ASTM-D975-77, and an impurity
level of less than 2 mg. of insolubles per 100 ml. when tested in

- accordance with ASTM-D-2274-76.

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

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

2. Verifying the generator capability to reject a load of
_greater than or equal to (largest single emergency load) kw
while maintaining voltage at (4160) + (420) volts and
frequency at (60) = (1.2) Hz (less than or equal to 75% of
the difference between nominal speed and the overspeed trip
setpoint, or 15% above nominal whichever is less).

3. Verifying the generator capability to reject a load of
(continuous rating) kw without tripping. The generator
voltage shal) not exceed (4784) volts during and following the
load rejection.

*See Tootnote on previous page



ENCLOSURE 2

DIESEL GENERATCR RELIARILITY DATA

Tre reliability of diesel generators has been identified as one of the main
factors affectina the risk of core damage from station blackout. Thus,
attainment and continued maintenance of high reliability for diesel cenerators
is necessary to the resolution of US] A-44. To assist the staff in assessing
the current reliability of diesel generators at operatino plants, licensees
are recuested to report the reliability of each diesel generator at their plant.
for its last 20 and 100 demands. This should include the number of failures in
the last 20 and 100 valid demands indicating the time history for these failures.
Licensees are requested to indicate whether they maintain a record which itemizes
the demands and failures experienced hy each diesel generator unit, in the
manner outlined in Reguldtory Guide 1.108 position C.3.a, for each diesel
generator unit. Licensees should also indicate whether a yearly data report
is maintaired for each diesel generator's reliability. The criteria fer
determining the reliability of diesel generators is as follows:
-— - ‘ )

a. Valid demands and failures are to be determined in accordance

with the recommendations of Regulatory.Guide 1.108 position c.2.e.

b.  The reliability of each diesel generator will-be calculated
based on the number of failures in the last 100 valid demands.



ENCLOSURE 3

NDIESEL GENERATOR RELTARILITY

ir the staff's ongonina program to resolve USI A-44, Station Blackout,

éiesel generator reliabilitv is ore of the factors used to determine the length
cf time a plant should be able to cope with a station blackout. If all other
factors are constant, the higher reliability of the diesel generator will result
in the Yower probability cf a total loss of AC power. Maintaining diesel
generators at or above specific reliability levels is assumed in the development
of the resolution of USI A-44. The reliable operation of diesel generators
should be assured by a reliability program designed to monitor, improve (if
necessary), and maintain reliability at a specified level.

In view of the above, licensees are requested to describe their diesel generator
reliahility improvement prooram, if any, for attaining and maintaining a
reliability goal. The program description should address the surveillance and
testing the licersee performs to demonstrate the selected diesel generator
reliability. A1l licensees have received the staff's previous letter trans-
ritting the findings of NUREG/CR-0660, "Enhancement of Onsite Emergency Diesel
Generator Relispility, February 1979" identifyina areas where diesel -generator
operational problems were occurring in general. Licensees should consider the
recommendations of NUREG/CR-0660 in their reliability program. The staff has
ceveloped an example for a diesel generator performance Technical Specification
to support the maintenance of diesel generator reliability at a specified
level. The proposed performance specification encompasses certain aspects of
the existing requirements for surveillance testing of diesel generators
stipulated in Regulatory Guide 1.108 and the qualitative recommendations of
NUREG/CR-0660. This performance specification is presented, as an example, in
the attachment to this enclosure. Licensees are requested to comment on
and/or compare their program with the performance specification and provide

commeqts for staff consideration in finalizing surveillance testing requirements
for diesel generators. :
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ATTACHMENT TO ENCLOSURE 3

EXAMPLE OF DIESEL GENERATOR PERFORMANCE
TECHNICAL SPECIFICATION

Background

Review of LER data gathered as part of the staff's study of USI A-44, Station
Blackout, indicates the median value of diesel generator reliability at operating
plants to be 0.98/demand with about 75% of diesel generators currently in

service having a reliability of 0.95/demand or greater. The following is an
elaboration of the example performance Technical Specification proposed to
maintain reliability levels in this range:

-Relijability Program

1. Reliability Goals

The staff's proposed resolution of USI A-44 currently under
development would provide guidance for plants to maintain diesel
generator reliability at or above specified levels (0.95 being

the minimum desired level). In order to assure that this level

is achieved and maintained, a surveillance test program is

necessary. \Based on surveillance testing, should a diesel generator's
reliability fall below a specified level, certain actions should

be taken as presented in the next section. -

2. Reliability Level Remedial Actions -

The reliability of each diesel generator is based on the number
of failures in the last 100 valid demands, with appropriate
remedial actions as follows. Note that "P" is defined as the
probability of failure per demand per diesel.

PLANT GROUP RELTABILITY | ACTION

A (1-P)>.95 Continue surveillance testing
at 31 day interval. Increase
surveillance testina per Tahle
4.8.1 of Appendix A if the

failures in the last 20 tests

were > 2.

B .95> (1-P)>0.90 Increase surveillance testing
- per Table 4.8.1 of Appendix A
and take action per Table 4.8.2
of Appendix A.

c (1-p) £ .90 Disqualify DG. Requalify
DG in accordance with Table
4.8.2 Appendix A.

The diesel generator would remain inoperable from the time of the last failure
through the period required for corrective action and until the first subsequent
valid successful test is completed.



{a)

Surveillance Test Frequency

In order to meet the timeliness goal, a normal test frequency is
established and a criterion for increasing the test frequency is
necessarv to-determine whether a major degradation in reliability
is indicated.

a. Normal plant surveillance - each diesel generator unit
should be tested at a frequency which is in accordance
with the manufacturer's recommendations, but in no case
should the time between tests be greater than 31 days.

b. Accelerated plant surveillance - whenever a diesel generator
unit has experienced two or more failures in the last
twenty demands, the maximum time between tests should be
reduced to seven days. This test frequency should be
maintained until seven consecutive failure-free demands have
heen performed and the number of failures in the last 20
demands has been reduced to one or less. Two failures in 20
demands is a failure rate of 0.1, or the threshold of acceptable
diesel generator performance, and hence may be an early
indirgtion of degradation of the reliability of a diesel
generator. However, when considered in the 1ight of a long
history of tests, two failures in the last 20 demands may
only be a statistically probable distribution of two random
events. Increasing the test frequency will allow for a more
timely accumulation of additional test data upon which to base
Judgment of the reliability of the unit.

Remedial Action Criteria

If the number of failures in the last twenty valid tests is three or
more or in the last 100 valid tests is six or more, the licensee should
within 14 days prepare and maintain a report describing the reliability
improvement program at the facility which includes, but is not limited
to; 1) the implementation of NUREG/CR-0660 recommendations, and 2)
perform a reliabilty assessment of the offsite and onsite power system.
{See Table 4.8.2 of Appendix A for details regarding action required).

Requalification Criteria

If the number of failures in the last twenty valid tests is five or
more, or in the last 100 valid tests is 11 or more, the affected unit
would be disqualified from nuclear service and subjected to a requal-
ification program. A requalification program would be a series of 14
successful consecutive tests without a failure. The licensee would
perform seven consecutive successful demands without a failure within
30 days of the diesel generator being restored to operable status and
14 consecutive demands without a failure within 75 days of the diesel
generator being restored to operable status. Refer to Attachment 2

to Table 4.8-2 of Appendix A for criteria. Two attempts would be allowed
to achieve the acceptable test series. During requalification testing,
a diesel generator unit would not be tested more freouently than once in
any 24-hour interval,
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Failure to Reaualify a Diesel Generator

If the diesel generator i rot requalified as defined above, the unit
would he declared inoperable and the action statement in the plant
Technical Specification for one diesel generator inoperable should

be followed immeciately.

Diesel Generator Inoperability Limits

The staff has determined that the allowable out-of-service period for a
diesel generator should be in excess of the current 72 hour Technical
Specification 1imit, while at the same time placing a yearly limit upon
the total cumulative time that a plant mav operate with one of the diesel
generators inoperable. By placing an individual limit on maximum inoperable
time for a diesel generator and a cumulative 1imit of inoperability of the
onsite power system, a framework is established within which flexibility
is provided to allow a licensee to best optimize planned and unplanned
service of diesel qenerators at a plant. This would limit plant risk

from station blackout at the same time allowing flexibility for any given
outage, Licensees may propose a total cumulative outage time for diesel
generators in the Techrical Specification alona with the basis for the
outage tyme chosen, :

Valid Demands and Fajlures

Valid demands and failures used in the above paraaraphs should be
determined in accordance with the recormendations of Regulatory
Guide 1.108, position C.2.e.

Reliability Recerds

A record should be maintained in accordance with the recommendations
of Regulatory Guide 1.108 position C.2.a for each diesel generator
unit at a site which itemizes the demands and failures experienced
by the diesel generator unit. (See also Attachment 1 to Table 4.8.2
of Appendix A), :
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APPENDIX A

TYPICAL TECHNICAL SPECIFICATIONS

3/4.8 ELECTRICAL POWER SYSTEMS

3/4.8.1 A.C. SOURCES

QPERATING

LIMITING CONDITION FOR
OPERATION

3.8.1.1 As a minimum, the fo11oWing A.C. electrical power sources shall
be OPERABLE: : '

3. Two physically independent circuits between the offsite

transmission network and the onsite Class 1E distribution
system, and

b. Two separate and independent diesel generators, each with:

1.‘V‘Separate day and engine-mounted fuel tanks containing
a mininum volume of gallons of fuel,

2. A separate fuel storage systeh'containing a minimum
volume of galloms of fuel, and

3. A separate fuel.transfer pump.
APPLICABILITY: MODES 1, 2, 3, and 4.
ACTION:

a. With an offsite circuit of the above required A.C, electrical
power sources inoperable, demonstrate the OPERABILITY of the
remaining A.C. offsite source by performing Surveillance
Requirement 4,8,1.1.1.a within 1 hour and at least once per 8
hours thereafter; and Surveillance Requirement 4.8.1.1.2.2.4
within 24 hours; restore at least two offsite circuits and two
diesel generators 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.

NOTE: The modified Standard Technical Specification is intended as an
example of changes due to the reduction in number of fast starts
and diesel generator reliability improvement program surveillance
requirements. Bars in the margin show changes for those portions
of technical specifications associated with these two items. It
is necessary for licensees to incorporate these changes into
existing plant technical specification upon implementation of
these two items.
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{Continued)

'With a@ diesel generator of the above required A.C. electrical
power sources 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 Surveillance Requirement 4.8.1.1.2.a.4 within
24 hours; restore diesel generators to OPERABLE status within
(A**) days*** or be in at least HOT STANDBY within the next 6
hours and in COLD SHUTDOWN within the following 30 hours. At
the number of failures for the inoperable diesel indicated in
Table 4.8-2 perform the Additional Reliability Actions
prescribed in Table 4.8-2 and its attachments.

With one offsite circuit and one diesel generator of the above
required A.C. electrical power sources inoperable, demonstrate
the OPERABILITY of the remaining A.C. offsite source by

performing Surveillance Requirement 4.8.1.1.1.a within 1 hour

-and at least once per 8 hours thereafter and Surveillance

Reéduirement 4.8.1.1.2.2.4 within 8 hours; restore at least one
of the inoperable sources to OPERABLE status within 12 hours
or be in at least HOT STANDBY within the next 6 hours and in
COLD SHUTDOWN within the following 30 hours. With the diesel
generator restored to OPERABLE status, follow Action Statement
a. With the offsite circuit restored to OPERABLE status,
follow Action Statement b,

*A diesel generator shall be considered to be inoperable from the time
of failure until it satisfies the requirements of Surveillance
Requirement 4.8.1.1.2.4 ELECTRIC POWER SYSTEMS

**The maximum time that an individual diesel generator may be
inoperable (A) shall be established by the licensee based on the
manufacturer's recommendations.and previous maintenance and repair
experience. Every reasonable effort shall be made to restore
individual diesel generators to operable status within that time
period (A).  Every reasonable effort shall be interpreted to mean

that diagnosis and repairs are to begin immediately and are to
continue uninterrupted until the diesel generator is declared
operable or an orderly retreat to cold shutdown is initiated.

***The maximum total cumulative time that the diesel generators of the
onsite emergency AC power system may be in the INOPERABLE status in a
given year shall be proposed by the licensee,
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(Continued)

With two of the above required offsite A.C. circuits
inoperable, demonstrate the OPERABILITY of two diesel
generators by performing Surveillance Requirement
4,8,1.1.2.a.4 within 8 hours unless the diesel

generators are already operating; restore at least one of
the inoperable offsite sources to OPERABLE status within 24
hours or be in at least HOT STANDBY within the next 6 hours.
With only one offsite source restored, follow Actior
Statement a. '

With two of the above required diesel generators inoperable,
demonstrate the OPERABILITY of two offsite A.C. circuits by
performing Surveillance Requirement 4.8.1.1.1.a within 1 hour
and at least once per 8 hours thereafter; restore at least one
of the inoperable diesel generators to OPERABLE status within
2 hours or be in at least HOT STANDRY within the next 6 hours
and in COLD SHUTDOWN within the following 30 hours. With one

3-gzese1 generator unit restored, follow Action Statement b and

a.
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SURVEILLANCE REQUIREMENTS

4.8.1.1.1 Each of the above required 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 alignments, indicated power availability,
and

b. Demonstrated OPERABLE at least once per 18 months during
shutdown by transferring (manually and automatically) unit
power supply from the normal circuit to the alternate circuit.

4.8.1.1.24‘Each diesel generator shall be demonstrated OPERABLE:

a. In accordance with the frequency specified in Table 4.8-1 on a
STAGGERED TEST BASIS by:

1. Verifying the fuel level in the'day and engine-mounted fuel
tank,

2. Verifying the fuel level in the fuel storage tank,

3. Verifying the fuel transfer pump starts and transfers fuel
from the storage system to the day and engine-mounted tank,

4. Verifying the diesel starts from ambient condition and
accelerates 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. The diesel generator shal)
be started for this test by using one of the following
signals:

a) Manual
b) Simulated loss of offsite power by itself.

*The diesel generator start (10 sec) from ambient conditions shall be
performed at least once per 184 days in these surveillance tests. All
other engine starts for the purpose of this surveillance testing may be
preceded by an engine prelube period and/or other warmup procedures
recommended by the manufacturer so that mechanical stress and wear on
the diesel engine is minimized.
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SURVEILLANCE REQUIREMENTS (Contined)

¢) Simulated loss of offsite power in conjunction with an
ESF actuation test signal,

d} An ESF actuation test signal by itself.

5. Verifying the generator is synchronized, loaded to greater
than or equal to (continuous rating) in less than or equal
to ( ) seconds,* and operates with a load greater than or
equal to (continuous rating) for at least 60 minutes,

6. Verifying.the diesel generator is aligned to provide
standby power to the associated emergency busses.

At least once per 31 days and after each operation of the
ﬂig§e1 where the period of operation was greater than or
equél to 1 hour by checking for and removing accumulated
water from the day and engine-mounted fuel tanks.

At least once per 92 days and from new fuel oil prior to
addition to the storage tanks by verifying that a sample
obtained in accordance with ASTM-D270-1975 has a water and
sediment content of less than or equal to .05 volume percent
and a kinematic viscosity @ 40°C of greater than or equal to
1.9 but less than or equal to 4.1 when tested in accordance
with ASTM-D975-77, and an impurity level of less than 2 mg.
of insolubles per 100 ml. when tested in accordance with
ASTM-D2274-70. _

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 the generator capability to reject a load of
greater than or equal to {largest single emergency load) kw
while maintaining voltage at (4160) ¢ (420) volts and
frequency at (60) + (1.2) Hz (less than or equal to 75% of
the difference between nominal speed and the overspeed trip
setpoint, or 15% above nominal whichever is less).

3. Verifying the generator capability to reject a load of
(continuous rating) kw without tripping. The generator
voltage shall not exceed (4784) volts during and following
the load rejection,

*See footnote on page 4
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SURVEILLANCE REQUIREMENTS (Continued)

Simulating a loss of offsite power by itself, and

a) Verifying de-enefgizéffbh of the emergéncy 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 shutdown.loads through the load
sequencer and operates.for greater than or equal to 5
minutes while its generator is loaded with the shutdown
Toads. After energization, the steady state voltage
and frequency of the emergency busses shall be
maintained at (4160) + (420) volts and (60) + (1.2) Hz
during this test. '

Verifying that on an ESF actuation test signal, without
loss of offsite power, the diesel generator starts on the
auto-start signal and operates on standby for greater than
or equal to 5 minutes. The gengrator voltage and frequency
shall be (4160) '+ (420) volts and (60) = (1.2) Hz within
(10) seconds after the auto-start signal; the steady state
generator voltage and frequency shall be maintained within
these 1imits during this test,

Simulating a loss of offsite power in conjunction with an
ESF actuation test signal, and

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

b) Verifying the diesel starts on the auto-start signal,
energizes the emergency busses with permanently
connected Toads within (10) seconds, energizes the
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SURVEILLANCE REQUIREMENTS {Continued)

10.

auto-connected emergency (accident) loads through the
load sequencer and operates for greater than or equal
to 5 minutes while its generator is loaded with the
emergency loads, After energization, the steady state
voltage and frequency of the emergency busses shall be
maintained at (4160) + (420) volts and (60) = (1.2) Kz
during this test, .

¢) Verifying that all automatic diesel generator trips,
except engine overspeed and generator differential,
are automatically bypassed upon loss of voltage on the
emergency bus concurrent with a safety injection
actuation signal.

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 greater than or equal to (2-
hour rating) kw and during the remaining 22 hours of this
test, the diesel generator shall. be loaded to greater than
or equal-to (continuous rating) kw. The generator voltage
and frequency shall be (2160) = (420) and (60) = (1.2) Hz
within (10) seconds after the start signal; the steady
state generator voltage and frequency shall be maintained

within these limits during this test. Within 5 minutes

after completing this 24-hour test, perform Surveillance
Requirement 4.8.1.1,2.d.7.b.

Verifying that the auto-connected loads to each diesel
generator do not exceed the 2000-hour rating of _ kw,

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 restoration of offsite power,

b) Transfer its loads to the offsite power source, and
c) Be restored to its standby status.

Verifying that with the diesel generator operating in a
test mode, connected to its bus, a simulated safety
injection signal overrides the test mode by (1) returning
the diesel generator to standby operation and (2)
automatically energizing the emergency loads with offsite
power,
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ELECTRIC POWER SYSTEMS

Table 4.8.1
DIESEL GENERATOR TEST SCHEDULE

Number of Failure in
Last 20 Valid Tests* Test Frequency

= At least once per 31 days

Sz 2 At least 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, Revison 1, August 1977, where the number of tests and
failures is determined on a per diesel generator basis. For the
purposes of this test schedule, only valid tests conducted after

the OL issuance date shall be included in the computation of the
"last 20 valid tests."

*This test frequency shall be maintained until seven consecutive
failure free demands have been performed and the number of

{ai1ures in the last 20 valid demands has been reduced to one or
ess.,
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ATTACHMENT 2 TO TABLE 4.8-2
DIESEL GENERATOR REQUALTFICATION PROGFAM

(1) Perform seven consecutive successful demands without a failure
within 30 days of diesel generator being restored to operable
status and fourteen consecutive successful demands without a
failure within 75 days of diesel generator of being restored to
operable status.

(2) 1If a failure occurs during the first seven tests in the
requalification test program, perform seven successful demands
without an additional failure within 30 days of diesel generator
of being restored to operable status. and fourteer consecutive
successful demands without a failure within 75 deys of being
restored to operable status.

(3) 1f a failure occurs during the second seven tests {tests 8 through
14) of (1) above, perform fourteen consecutive successful demands
witdout, an additional failure within 75 days of the failure which
occurred during the requalification testing.

(4) Following the second failure during the requalification test
program, be in at least HOT STANDBY within. the next 6 hours
and COLD SHUTDOWN within the following 30 hours.

(5) During requalification testing the diesel generator should not
be tested more frequently than at 24-hour intervals.

After a diesel generator has been successfully requalified, subsequent
repeated requalification tests will not be required for that diesel
generator under the following conditions:

(a) The number of failures in the last 20 valid demands is less than

(b) The number of failures in the last 100 valid demands is less than
11. .

(c) 1In the event that following successful requalification of a diesel
generator, the number of failures is still in excess of the
remedial action criteria (a and/or b above) the following exceptior
will be allowed until the diesel generator is no longer in
violation of the remedial action criteria (a and/or b above).

Requalification testing will not be required provided that after each
valid demand the number of failures in the last 20 and/or 100 valid
demands has not increased. Once the diesel generator is no Tonger

in violation of the remedial action criteria above the provisions of
those criteria alone will prevail.




APPENDIX B: Proposed Technical Specifications for Brunswick-1

Diesel Generator Operability
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3/4.,8 ELECTRICAL PCWER SYSTEMS

3/&.8;1 A.C. SOURCES

QPERATION OF ONE OR BOTH UNITS

LIMITING CONDITICN FOR OPERATION

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

a. Two physically independent circuits between the offsite transmission
network and the onsite Class 1lE distribution system, and

b. Four separate and independent diesel generators, each with:

1. A separate engine-mounted fuel tank containing a minimum of 100
gallons of fuel, -

2. A separate day fuel tank containing a minimum of 22,650 gallons
of fuel, and

3. A separate fuel transfer pump.

c. A plant fuel storage tank containing a minimum of 74,000 gallons of
fuel.

APPLICABILITY: OPERATIONAL CONDITIONS 1, 2, and 3.

ACTION:

a, With an offsite circult of the above required A.C. electrical power
sources inoperable, demonstrate the OPERABILITY of the remaining A.C.
offsite sources by performing Surveillance Requirement 4.8.1.l.1.a
withian 2 hours and at least once ver 12 hours thereafter; and
denonstrate the OPERABILITY of the aiesei generators by performing
Surveillance Requirements 4.8.1.1.2.a.4 and 4.8.1.1.2.a.5 within
24 hours and at least once per 72 hours thereafter; restore the
inoperable offsite circuit to OPERABLE status within 7 days or be in

at least HOT SHUTDOWN within the next 12 hours and in COLD SHUTDOWN
within the following 24 hours.

b, With a diesel generator of the above required A.C. electrical power
sources inoperable,* demonstrate the OPERABILITY of the A.C. offsite
sources by performing Surveillance Requirement 4.8.1.1.1.3 within
2 hours and at least once per 12 hours thereafter; and demonstrate
the OPERABILITY of the remaining diesel generators by performing
Surveillance Requirements 4.8.1.1.2.a.4 and 4.8.1,1.2.2.5 within
24 hours and at least once per 72 hours thereafter; restore the
inoperable diesel generator to OPERABLE status within 7 days or be in

at least HOT SHUTDOWN within the next 12 hours and in COLD SHUTDOWN
within the following 24 hours.

* A diesel generator shall be considered to be inoperabdle from the time
of faflure until it satisfies the requirements of Surveillance
Requirenent 4,8.1.1.2.
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ELECTRICAL POWER SYSTEMS

LIMITING CONDITION FOR OPERATION (Continued)

ACTION (Continued)

N—
Ce
d.
e L

With one offsite circuit and one diesel generator of the above
required A.C. electrical power sources inoperable, demonstrate the
OPFRABILITY of the remaining A.C. offsite source and diesel
generators by performing Surveillance Requirements 4.8.1.1.1.4a,
4.8.1.1.2,2.6, and 4.8.1.1.2.a.5 within 2 hours and at least once per
12 hours thereafter; restore at least one of the inoperable sources
to OPERABLE status within 12 hours or be in at least HOT SHUTDOWN
within the next 12 hours and in COLD SHUTDOWN within the following

24 hours. With one A.C. power source restored, demonstrate the
OPERABILITY of the remaining A.C. power sources as required in ACTION
a or ACTION b as applicable; restore two offsite circuits and four
diesel generators to OPERABLE status within 7 days from the time of
initial loss or be in HOT SHUTDOWN within the next 12 hours and in
COLD SEUTDOWN within the following 24 hours.

With two of the above required offsite A.C. circuits inoperable,
demonstrate the OPERABILITY of four diesel generators by performing
Surveillance Requirements 4.8.1,1.2.a.4 and 4.8.1.1.2.a.5 within

2 hours and at least once per 12 hours thereafter unless the diesel
generators are already operatingj restore at least one of the
inoperable offsite sources to OPERABLE status wvithin 24 hours or be
in at least HOT SHUTDOWN within the next 12 -hours and in COLD
SHUTDOWN within the following 24 hours. With one offsite source
restored, demonstrate the OPERABILITY of the rezaining A.C. power
sources as required by ACTION aj restore two offsite circuits to
OPERABLE status within 7 days from time of initial loss or be in at
least HOT SHUTDOWN within the next 12 hours and in COLD SHUTDOWN
within the following 24 hours.

With two of the above required diesel generators inoperable,
demonstrate the OPERABILITY of the offsite A.C. circuits and the
remaining diesel generators by performing Surveillance Requirements
4.8.1.1.1.a, 4.8.1.1.2.a.4 and 4.8.1.1.2.a.5 within 2 hours and at
least once per 12 hours thereafter; restore at least three diesel
generators to OPERABLE status within 2 hours or be in at least HOT
SHUTDOWN within the next 12 hours and in COLD SEUIDOWN within the
following 24 hours. With one diesel generator restored, demonstrate
the OPERABILITY of the remaining A.C. power sources as required by
ACTION b; restore four diesel generators to OPIRABLE stactus within
7 days from time of initial loss or be in at least HOT SHUTDOWN
within the next 12 hours and in COLD SHUTDOWN within the following
24 hours.

BRUNSWICK - UNIT 1 3/4 8-2 Amendment No.
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ELECTRICAL POWER SYSTEMS

SURVETLLANCE REQUIREMENTS

4.8.1.1.1 Each of the above required 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 alignments and indicated power availability, and

b. Demonstrated OPERABLE at least once per 18 months during shutdown by
manually transferring unit power supply from the normal circuit to
the alternate circuit,

4.8.1.1.2 Each diesel generator shall be demonstrated OPERABLE:
a. At least once per 31 days on a STAGGERED TEST BASIS by:
1. Verifying the fuel level in the engine-mounted fuel tank,
2. Verifying the fuel level in the day fuel tank,

3. Verifying the fuel transfer pump can be started and transfers
fuel from the day tank to the engine mounted tank,

4, Verifying the diesel starts and accelerates to at least 514 Tpm
in less than or equal to 10 seconds,* :

5. Verifying the generator is synchronized, loaded to greater than
or equal to 1750 kw, and operates for greater than or equal to
15 minutes, and

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

b. At least once per 31 days by verifying the fuel level in the plant
fuel storage tank. '

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

* The diesel generator start (10 seconds) from ambient conditions shall be
performed at least once per 184 days in these surveillance tests. ALl
other engine starts for the purpose of this surveillance testing may be
preceded by a manually initiated engine prelube period and/or other warmup
procedures recommended by the manufacturer so that mechanical stress and
wear on the diesel engine is minimized.
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ELECTRICAL POWER SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued)

d. At

1.

2.

3.

6.

7.

least once per 18 months during shutdown by:

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

Verifying the generator capability to reject a load equal to one
core spray pump without tripping,

Simulating a loss of offsite power in conjunction with an
emergency core cooling system test signal, and:

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

b) Verifying the diesel starts from ambient condition on the
auto-start signal, energizes the emergency buses with
permanently coanected loads, energizes the auto-connected
loads through the load sequence relays and operates for
greater than or equal to 5 minutes while its generator is
loaded with the emergency loads.

Verifying that on the emergency core cooling system test signal,

all diesel generator trips except engine overspeed, generator
differential, low lube oil pressure, reverse power, loss of
field and phase overcurrent with voltage restraint, are
automa%tically bypassed.

Verifying the diesel generator operates for greater than or
equal to 60 minutes while loaded to greater than or equal to
3500 kw.

Verifying that the auto-connected loads to each diesel generator
do not exceed the 2000 hour rating of 3850 kw.

Verifying that the automatic load sequence relays are OPERABLE
with each load sequence time within 10% of the required value.

BRUNSWICK ~ UNIT 1 3/4 8-4 Amendzent No.
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Table C.1

RER SYSTEM AND SUPPORT SYSTEM

SUCCESS CRITERIA

RE? - LPCI Moce

Flow |

Beat Transler
Puzp Seal Cooling
RHR Fcez Cooling

RER - Shutdown Cooling

Flew
Heat Transfer
v=p Seal Cocling

RER Rooz Cooling

RH? - with Fuel Pool Cooling Assist

'Y

Flcw

Heat Transfer

Puzp Seal Cooling
RHER Room Cooling

RHR - Suspression Pool Cooling

Flow

Heat Transfer
Puzp Seal Cooling
RHR Rooa Cooling

RER Service Water#

Flow

SUCCESS CRITERIA

Full Flow froz two RHR puxzps.
Not Required.
Not Required.
One C&oler.
Full Flow frecx one
One heat exchanger in cperation:
Not Regquired.

One Cdoler. -

Full Flow froz one RHR puzp.

Both fuel pocl heat exchangers in
opearatioen.

Not Reguired.

One Cooler.

Full Flow froz one RHR puzp.
One heat exhanger in operation.
Regquired.

One Cooler.

Full Flow froz one puzp to an
active heat exchanger.



Service Water

Flow

Lube wWater

* Fer Decay Heat

Removal Function Only.

Full Flow frea two puxmps =t
one or botn headers.

Full flow froca on® lube water
punp.
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Table C.2
Case 1: Lecss of Off-Site Pewer iz Both Units
BSZ? Diesel Generator Failure Criteria Evaluaticn
DG
Failure
Cembinations Ccnsequences
1 %2 e Loss of Unit 1 RHR Loop A. & B.
: MOV's
¢ Loss of Unit 1 Room Coclers & & B
3& 4 ' @ Loss of Unit 2 RHR Loop A & B
f MOV's
e Loss ¢f Unit 2 Roca Coolers A & 8

T8 3 @ Lcss of Unit 1 RHR Loop A MOV's
(Unis 1 RHR Locp B available
with two RHR Puzps)

e Losz= of Unit 1 Reem Cooler A
{(Unit 1 Rocm Cooler B availabley
e Loss of Unit 2 Roca Cooler A _
{Unit 2 Rocm Cooler B availabie)
e Loss of Unit 2 RHR Loop A MOV's
{Unit 2 RHR Loop B available
with two RHR pu=zrs)
2& 3 e Loss of Unit 1 RER Loep B MOV's
. {Unit 1 RHER Loop A availzbdie
with cne RHR puzp)
e Loss of Unit 1 Rooa Cooler B
(Unis 1 Room Cooler A availadle)
. ® Loss of Unit 2 Room Cooler A
(Unisz 2 Room Ccelzar B available)
e Loss of Unit 2 RER Locp A MOV's
(Unic 2 RER Lcep 3 availabdle
_ with one RHR puzp)

1& 4 ’ o Loss of Unit 1 RHR Loop A MOV's
(Unie 1 RHR Loop B available
with one RER puzp)

e Loss of Unit 1 Roca Cooler A
{Unis 1 Room Cooler 2 available)

o Loss of Unit 2 Roca Cooler 5
(Unis 2 Roca Codler A availabdle)

e Loss of Unit 2 RER Loop B MOV's
(Uni< 2 RHR Lcop A available
with one RHR puzp)

24 4 e Loss of Unit 1 RHER Loop 3 MOV's

(Unis 1 RHR Loop A available wit}
two 34R pumps)
e Loss of Unit 1 Roca Cooler B



(Unit 1 Recm Cocler A zvailable;
e Loss of Unit 2 Reca Ceoler B
(Unit 2 Rocm Cocler A available)
; e Loss of Unit 2 EH2 Loop B MOV's
(Unit 2 RHR Loop A available with
two RER pumps)

NCTES:

This evaluation is based on a complete loss of off-site power to the
plant and successful starting and lcading of the diesel generators. A
review of the decavy heat removal system study for BSE? (Reference 13)
indicates that for a complete loss of off-site power eveni, each =SIr
Unit must nave at least cne RHR loop wita one RHER puzp availaole fer
sugcressicn poci ceoilng ana Wwita HCIC or Hrul avai.do:e ICr neagisy
Vesse. inventory maxkeup immediately after a reactsr trig. Th

availability ci the orli and HLIL Systex=s Will gepena cn acequate DC
pcwer supplies during the loss of off-site power conditicn. This can ce
acccmolisned by successful diesel starting and loading , or adeguate
station battery capacity. For this study it was assuced that adequate
DC power supplies were available for at least three hours after a loss of
offsite power event. The UG failure cczbinations that reac 2 a-loss oo
decay heat removal capadbility in either Unit are given below:

1 and 2

or
3 anc U



Table C.3

Case 2: Loss of Off-Site Power in Both Units

And LOCA in One Unit

BSZP Diesel Generator Failure Criteria Evaluztion

hole]
Failure
Cezbinaticn(s)

1 & 2

(V1]
Re
F=4

Consecuences

Loss of Unit 2 RHR Loop A & B
LPCI MOv.

Loss or Unit 1 RHER Loop A & B
Cooling MOV's.

Loss of Unit 1 Rocz Coolers A
& E.

Loss of Unit 1 Core Spray
Loops A & B

Loss of Unit 1 RHEFR Loop A & B

LPCI MOV.

Loss of Unit 2 RHR Loop A ¢ B

Cocling MOV's. . T
Loss of Unit 2 Roo= Coolers A
& B.

‘Less of Unrit 2 Core Spray

Loops A & B.

Loss of Urnit 1 RKR Loop A LFCI
MOV.

Loss of Unit 1 RER Lleer A
Cooling MOV's (Unit 1 RHR Lecop
B available with two RKER pu=:s
for cooling or LPCI.)

Loss of Unit 1 Core Spray Loct
& (Unit 1 Core Spray Loop =
availadle.)

Loss of Unit 1 Roez Cooler A
(Unit 1 Rooz  Cooler B
available.)

Loss of Unit 2 Roca Cooler
(Unit 1 Roea  Cooler B
available.)

Loss of Unit 2 RHR Loop A LPCI
MOv.

Loss of Unit 2 RHR Loop A
cooling MOV's (Unit 2 RHR Loop
B available with two RHR puzrs
for ¢ooling LPCI.)

Loss of Unit 2 Core Spray Loop
A (Unit 2 Core Spgray Llocy B
availadle,)

3



~

DG
Fallure
Co=bination(s)

2% 3

1& 4

C-6

Consequences
At b

Loss of Unit 1 RER Loop A LFCI
MOV (Unit 1 RER Loop B
available with one pucp for
LPCI.)

Loss of Unit 1 RER Leop B
Cooling MOV's (Unit 1 RHR Loop
A available with one RHR puzp
for cooling.)

Loss of Unit 1 Core Spray Locp
B (Unit 1 Core Spray Loop A
availadble.)

Loss of Unit 1 Rooz Cooler E
(Unit 1 Rocz  Cocler A
available.)

Loss of Unit 2 Rocm Cooler A
(Unit 2 Rocz  Cooler B
available.)

Loss of Unit 2 RHR Llcop B LPCI
MOV (Unit 2 RHR Loop A
available with one puzp feor
LPCI.)

Loss of Unit 2 REE Loop 4

' cooling MOV's (Unit 2 RHR Locp

B available -with one RHR--
pump.)
Loss of Unit 2 Core Spray Loop

A (Unit 2 Core Spray Loop B

available.)

Less of Unit 1 RER Loop B LFCI
MOV (Unit 1 RHR Lloop A
availadble with one pucp fer
LPCI.) o

Loss of Unit 1 RER Loop A
MOV's (Unit 1 RBR Loop B
available with one RHR puzp
for coolirng.)

Loss of Unit 1 Core Spray Loop
A (Unit 1 Core Spray Loor B
available.) .

Loss of Unit 1 Room Cooler A
(Unit 1 Roca  Cooler B
available.)

Loss of Unit 2 Room Cooler 3
(Unit”™ 2 Room Cooler A
available.)

Loss of Unit 2 RHR Loop A LPCI
MOV (Unit 2 RHR Loop B
available with one puzp for
LPCI.)

-Loss of Unit 2 BRHR Loop B

MOV's (Unit 2 RHR Loop A
available with one RHR puzp
for cooling.)



i

c-7
poled
Faillure
Cembination{s) Consecuences
1 & 4 {Cont.) e Lloss of Unit 2 Core Spray Locp
B (Unit 2 Core Spray Loop 4
availabdble.)
2 & 4 e Loss of Unit 1 RHR Llecy B
LPCI.
® loss of Unit 1 RER Loop B
Cooling MOV's (Unit 1 RHR Llocp
A available with two RHR pusps
for cooling or LPCI.)
e Loss of Unit 1 Core Spray lcey
B (Unit 1 Core Spray Llccp A
available.)
e Loss of Unit 1 Roozm Cosler I
(Unit 1 Rocz  Cooler A
availadle.) )
e loss of Unit 2 Rocz Cooler B
(Unit 2 Rocz  Cooler A
availabdle,)
e loss of Unit 2 RHR Lcop B LFCI
MOV.
e Loss of Unit 2 RER Loop B
Cooling MOV's (Unit 2 RHR Loop
A available with two RER puxmps
for cooling or LPCI.)
e Loss of Unit 2 Core Spray Lecp
B (Unit 2 Core Sgray Loop A
available.)
NOTES

This evaluation s tased on a coccplete loss of offsite pecwer to the plant and
LOCA event in oze Unit. This is the FSAR design basis for the plant and
requires two RET puzps and one c¢cre spray Ppuzp for the Unit with the LCCA
event, and one PER puzp for safe shutdown of the other Unit., ©Based on this
evaluation, diesel generator failure cozbinations that did not meet the above
success criteria were designated as failures for the case. These DG Failure
Cozbinations are listed below. '

1 ané 2
3 and &
1 and 4
2 and 3



