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Dear Mr., Parris:

The Commission has issued the enclosed Amendment Nos. 75 and 72 to

Facility Licenses Nos. DPR-33 and DPR-52 for the Browns Ferry Nuclear
Plant, Units MNos. 1 and 2. These amendments are in response to your
letter of April 9, 1981 (TVA BFNP TS 156), as supplemented by letters
dated June 8, 1981, July 2, 1981; July 31, 1981; and August 17, 1981.

These( amendments change the Technical Specifications to feflect the
modifications to the electrical distribution system§\present3y being
accomplished on Browns Ferry Unit Nos. 1 and 2. The modifications,
changes to the Technical Specifications and analyses you submitted also
satisfactorily resolve - with the exception of verification testing -
the two generic issues of 1) adequacy of station electric distribution
system voltages and 2) degraded grid protection for Class 1E power
systems, These issues were raised by our generic letters to you of
June 3, 1977; August 8, 1979; and December 13, 1979; and to which you
responded by your letters of July 22, 1977; May 2, 1978; May 12, 1978;
September 4, 1979; March 14, 1980; and May 1, 1980.

These amendments are effective within 30 days of issuance.
Copies of the Safety Evaluation and Notice of Issuance are also enclosed.
Sincerely,
A
Thomas A. Ippolito, Chief

Operating Reactors Branch #2
Division of Licensing

Enclosures:

1. Amendment No. 75 to DPR-33
2. MAmendment No. 72 to DPR-52
3. Safety Evaluation

4, Notice
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- UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50- 259

BROWNS FERRY NUCLEAR PLANT, UNIT NO. 1

AMENDMENT TO FACILTIY OPERATING LICENSE

Amendment No. 75
License No. DPR-33

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

A. The application for amendment by Tennessee Valley Authority (the
licensee) dated April 9, 1981 as supplemented by letters dated
June 8, 1981, July 2, 1981, July 31, 1981 and August 17, 1981, 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;

€. -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 1license amendment and paragraph
2.C(2) of Facility License No. DPR-33 is hereby amended to read as follows:

(2) Technical Specifications

The Technical Specifications contained in Appendices A and B, as d
revised through Amendment No. 75 , are hereby incorporated in the
license. The Ticensee shall operate the facility in accordance with
the Technical Specifications. "
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3. This license amendment is effective within 30 days of issuance.

FOR THE NUCLEAR REGULATORY COMMISSION
Ll 2

Thomas A. Ippolito, Chief
Operating Reactors Branch #2
Division of Licensing
Attachment:
Changes to the Technical
Specifications

Date of Issuance: September 3, 1981
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ATTACHMENT TO LICENSE AMENDMENT NO.75

FACILITY OPERATING LICENSE NO. DPR-33

DOCKET NO. 50-259

Revise Appendix A as follows:

1. Remove the following pages and replace with identically numbered pages:

292/293
296/295
296/297
2987299
300/301

2. The underlined pages are the pages being changed; marginal lines on
"these pages indicate the revised area. The overleaf page is provided
for convenience.

3. Add the following new pages:

293a
294a
297a
297b
298a



- _LIMITING CONDITIONS FOR OPERATION

- N
" 3.9 AUXILIARY ELECTRICAL SYSTEM

Applicability

Applies to all the auxiliary
electrical power system.

Objecfive
To assure an adequate supply of

electrical power for operation of
those systems required for safety.

Specification

A. Auxiliary Electrical Eguipment

A4 reactor shall not be started
up (made critical) from the cold
condition unless four units 1
and 2 diesel generators are
operable, the requirements of
3.9.4.4 through 3.9.A.7 are met
and two of the following off-
site power sources are available
as stated with no credit taken
for the- two 500-kV Trinity
lines.

- Both 161-kV lines and common
station service transformers
provided. the second source is
from the 500kV system.

- The unit 1 unit station service
transformer TUSS1B is available.
If the unit 2 station service
transformers is the second
source, a minimum of two 500-kV
lines must be available.

- The unit 2 unit station service
transformer TUSS2B is
available, If the unit 1
station service transformers is
the second source, a minimum of
two 500kV lines must be
available.

- Both 161-kV lines, both cooling

Amendment No. 75

SURVEILLANCE R™QUIREMENTS

4.9 AUXILIARYiEiECTRICAL SYSTEM

Applicability

Applies to the periodic testing
requirements of the auxiliary
electriecal systems.

Objective

Verify the operability of the
auxiliary electrical system.

Specification

A. Auxiliary Electrical Equipment

1.-Diesel Generators

a. Each diesel generator shall
be manually started and
lozded once ezch month to
demonstrate operational
readiness. The test shall
continue for at least a one
hour period at 75% of rated
load or greater.

During the monthly
generator test, the diesel
generator starting air
compressor shall be checked
for operation and its
ability to recharge air
receivers. The operation
of the diesel fuel oil:
transfer pumps shall be
demonstrated, and the
diesel starting time to
reach rated voltage and
speed shall be logged.

b. Once per operating cycle, a
test will be conducted
simulating a loss of
offsite power and similar
conditions that would exist
with the presence of an
actual safety-injection
signal to demonstrate the
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LIMITING CONDITIONS F. OPERATION SURVEILLAN«. REQUIREMENTS

3.9 AUXILIARY ELECTRICAL SYSTEM

tower transformers, and the bus
tie board energized and capable
of supply power to the units 1

and 2 shutdown boards, provided
that the second source is from

the 500-kV system.

Both 161-kV lines, one common
station service transformer, and
one cooling tower transformer
(through the bus tie board)
provided the cooling tower
transformer is not parallel to
the common station service
transformer and provided that
the second source is from the
500-~kV system.

A reactor shall not be started
up (made critical) from the Hot
Standby Condition unless all of
the following conditions are
satisfied:

1. One of the off-site power
sources listed above is
available and capable of
supplying auxiliary power to
the shutdown boards.

2. Three units 1 and 2 diesel
generators shall be
- operable.

3. An additional source of power
consisting of one of the
following:

a. A second off-site power
source available and
capable of supplying power
‘to the shutdown boards.

b. A fourth operable units 1
and 2 diesel generator.

4, Buses and Boards Available

a. Start buses 1A and 1B are
energized.

Amendment No. 75
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4.9 AUXILIARY ELECTRICAL SYSTEM

following:

1. Deenergization of the
. emergency buses and load
shedding from the
- emergency buses,

2. The diesel starts from
ambient condition on the
auto-start signal,
energizes the emergency
buses with permanently
connected loads,
energizes the auto-
connected emergency
loads through the load.
sequencer, and operates
for greater than or
equal to five minutes .
while its generator is
loaded with the
emergency loads.

3. On diesel generator
breaker trip, the loads
are shed from the
emengency buses and the
diesel restarts on the
auto-start signal, the
emergency buses are
energized with
permanently connected
loads, the auto-
connected emergency
loads are energized
through the load
sequencer, and the
diesel operates for
greater than or eguzl to
five minutes while its
generator is loaded with
the emergency loads.

¢. Once a month the quantity
of diesel fuel available
shall be logged.

d. Each diesel generator shall
be given an annual
inspection in accordance
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" LIMITING CONDITIONS FOR OPERATION

e

SURVEILLANCE REQUIREMENTS

3.9 AUXTLIARY ELECTRICAL SYSTEM

b. The units 1 and 2 4-kV
shutdown boards are
energized.

¢. The 480~V ahutdown boards
associated with the unit
are energized.

d. The units 1 and 2 diesel
auxiliary boards are
energized.

4,9 AUXILIARY ELECTRICAL SYSTEM

e. Loss of voltage and degraded 2.

voltage relays operable on

N 4-kV shutdown boards A, B, C,

and D.

f. Shutdown busses 1 and 2
energized,

g. The 480V Rx. MOV Boards
D&E are energized with M-G
Sets IDN, IDA, IEN, and
IEA in service.

e 5. The 250-volt unit and
shutdown board batteries and
a battery charger for each
battery boards are operable,

6. Logic Systems

a. Common accident signal
logic system is operable.

b. 480-V load shedding logic
system is operable.

7. There shall be a minimum of
103,300 gallons of diesel
fuel in the standby diesel
generator fuel tanks.

Amendment No. 7%
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with instructions based on
the manufacturer's
recommendations.

e. Once a month a sample of
diesel fuel shall be
checked for quality. The
quality shall be within
acceptable limits specified
in Table 1 of the latest
revision to ASTM D975 and
logged.

D. C. Power System - Unit
Batteries (250-Volt) Diesel
Generator Batteries (125-Volt)
and Shutdown Board Batteries
(250-Volt)

a. Every week the specific
gravity and the voltage of
the pilot cell, and
temperature of an adjacent
cell and overall battery
voltage shall be measured
and logged.

b. Every three months the
measurement shall be made
of voltage of each cell to
neareat 0.1 volt, specific
gravity of each cell, and
temperature of every fifth
cell. These measurements
shall be logged.

¢c. A battery rated discharge
(capacity) test shall be
performed and the voltage,
time, and output current
measurements shall be
logged at intervals not to
exceed 24 hours.



LIMITING CONDITIONS FOR OPERAT:. A

SURVEILLANCE REQUIREN I8

3.9 AUXILIARY ELECTRICAL SYSTEM

Amendment No. 75
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4,9 AUXILIARY ELECTRICAL SYSTEM

3. Logic Systens

b.

Both divisions of the
common accident aignal
logle system shall be
tested every 6 montha to
demonstrate that it will
function on actuation of
the core apray system cof
each reactor to provide an
automatic start signal to
all § units 1 and 2 diesel
generators.

Once every 6 months, the
condition under which the
480-Volt losd shedding
logic system is required
shall be simulated using
pendant test switches
and/or pushbutton test
switches to demonstrate
that the load shedding
logic sysatem would initiate
load shedding signals on.
the diesel auxiliary
boards, reactor MOV boards,
and the §80-Volt shutdown
boards.

3. Undervoltage Relays

b.

(deleted)

Once every 6 months, the

conditions under which the
loss of voltage and degraded
voltage relays are required
shall be simulated with an

undervoltage on each shutdown

board to




" LIMITING CONDITICNS R OPERATION

SURVEILLA.

< REQUIREMENTS

3.9 AUXILIARY ELECTRICAL SYSTEM

B. Operation with Inoperable

Equipment

Whenever a reactor is in Startup
mode or Run mode and not in a
cold condition, the availability
of electric power shall be as
specified in 3.9.A except as
specified herein.

1. From and after the date that"
only one off-site power
source is available, reactor
operation is permissible for
seven days.

2. From and after the date that
the 4-kV bus tie board
becomes inoperable, reactor
operation is permissible
indefinitely provided one of
the required off-site power
source is not supplied from
the 161-kV system through the
bus tie board.

3. When one of the units 1 and 2
-¢iesel generator is
inoperable, continued reactor
operation is permissible
during the succeeding 7 days,
-provided that two offsite
power sources are available,
and all of the CS, RHR (LPCI
and Containment Cooling)
Systems, and the remaining
three units 1 and 2 diesel
generators are operable, If
this requirement cannot be
met, an orderly shutdown
shall be initiated and the
reactor shall be shut down
and in the cold condition
within 24 hours.

4, When one units 1 and 2 4-kV
shutdown board is inoperable,
continued reactor operation

is permissible for a period
not to exceed 5 days,

Amendment No. 75

4.9 AUXILIARY ELECTRICAL SYSTEM

B. Operation with Inoperable

1.

295

Equipment

When only one offsite power
source is inoperable, all
units 1 and 2 diesel
generators and associated
boards must be demonstrated to
be operable immediately and
daily thereafter.

N.A.

When one of the units 1 and 2
diesel generator is found to
be inoperable, all of the Cs,
RHR (LPCI and Containment
Cooling) Systems and the
remaining diesel generators
and associated boards shall be
demonstrated to be operable
immediately and daily
thereafter.

When one Y4-kV shutdown board
is found to be inoperable, all
remaining 4-kV shutdown boards
and associated diesel
generators, CS, and RHR (LPCI
and Containment Cooling)
Systems supplied by the
remaining 4-kV shutdown boards
shall be demonstrated to be
operable, immediately and
daily thereafter.

When one shutdown bus is found
to be inoperable all 1 and 2
diesel generators shall be
proven operable immediately
and daily thereafter. ’

When one units 1 and 2 Diesel
Aux. board is found to be
inoperable, the remaining
diesel Aux. board and each
unit 1 and 2 diesel generator
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LIMITING COMDITIONS FOR OPERATION

—’

SURVEILLANCE REQUIREMENTS

3.9 AUXILJARY ELECTRICAL SYSTEM

Amendment No. 7%

4.9 AUXILIARY ELECTRICAL SYSTEM

demonstrate that the
assoclated diesel generator
will start.

C. The loss of voltage and degraded
voltage relays which start the
diesel generators from the 4-kV
shutdown boards shall be cali-
brated annually for trip and
reset and the measurements
logged. These relays shall be
calibrated as specified in
Table 4.9.A.4.c.

d. L4-kV shutdown board
voltages shall be recorded
once every 12 hours.

5. 480~V RMOV boards D and E

a. Once per operating cycle
the automatic transfer
feature for U80-V RMOV
boards D and E shall be
functionally tested to
verify auto-transfer
capability.

294a



" 'LIMITING CONDITIONS FOR OPE~ TION SURVEILLANCE REQ"™ TEMENTS

R Ny

3.9 AUXILIARY ELECTRICAL SYSTEM 4.9 AUXILIARY ELECTRICAL SYSTEM
provided that two off-site shall be proven operable
power sources are available, immediately and daily
and the remaining 4-kV thereafter. o

shutdown boards and
associated diesel generators,
CS, RHR (LPCI and Containment
Cooling) Systems, and all 480-
V emergency power boards are
operable. If this
requirement cannot be met, an
orderly shutdown shall be
initiated and the reactor
shall be shut down and in the
cold condition by the end of
the fifth day.

5. When one of the shutdown
busses is inoperable, reactor
operation is permissible for
a period of 7 days.

6. When one of the 480-V diesel
Aux. boards becomes
inoperable, reactor operation
is permissible for a period
of 5 days.

7. From and after the date that -
one of the three 250-Volt
unit batteries and/or its
associated battery board is
‘found to be inoperable for
any reason, continued reactor
operation is permissible
during the succeeding seven
days. Except for routine
surveillance testing, the NRC
shall be notified within 24
hours of the situatiocn, the
precautions to be taken
during this period, and the
plans to return the failed
component to an operable.
state.

8. From and after the date that
one of the 250-volt shutdown
board batteries and/or its
associated battery board is
found -to be inoperable for

296 -

Amendment No. 75
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LIMITING CONDITIONS FOR CPERATION

* SURVEILLANCE REQUIREMENTS

3.9 AUXILIARY ELECTRICAL SYSTEM

4.9 AUXILIARY ELECTRICAL SYSTEM

10.

1.

any reason, continued reactor
operation is permissible
during the succeeding five
days -in accordance with

3.9.B.7.

When one division of the
Logic System is: inoperable,
continued reactor operation
is permissible under this
condition for seven days,
provided the CSCS
requirements listed in
specification 3.9.B.3 are
satisfied. The NRC shall be
notified within 2% hours of
the situation, the
precautions to be taken
during this period, and the
plans to return the falled
component to an operable
state.

(deleted)

The following liuiting
conditions for operation
exists for the undervoltage
relays which start the diesel
generators on the 4-kV
shutdown boards.

’ a -

.diesel generator for a

The loss of voltage relay
channel which starts the

complete loss of voltage on
a 4-kV shutdown board may be
inoperable for 10 days pro-
vided the degraded voltage
relay channel on that shut-
down board is operable (with+
in the surveillance schedule
of 4.9.4.4.b.)

297
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LIMITINC CONDITIONS FOR OPERATxcH

SURVFILLANCE RIQUIREMN. (I8

3.9 AUXILIARY ELECTRICAL SYSTEM

b'

The degraded voltage relay
channel which starts the
diesel generator for degrad-
ed voltage on a 4-kV shutdown
board may be inoperable for
10 days provided the loss of
voltage relay channel on that
shutdown board is operable
(within the surveillance
schedule of 4.9.A.4.b).

One of the three phase-to-
phase degraded voltage relays
provided to detect & degraded
voltage on a 4-kV shutdown
board may be inoperable for
15 days provided both of the
following conditions are
satisfied.

1. The other two phase-to-
phase degraded voltage
relays on that 4-kV shut-
down board are operable
(within the surveillence
achedule of 4.9.A.4.0).

2. The loss of voltage relay
channel on that shutdowmn
board ig operazble (within
the surveillance schedule
of 4.9.A.4.b).

The degraded voltage relay
channel and the loss of
voltage relay channel on a
4-kV ghutdown board wmay be
inoperable for 5 days provid-
ed the other shutdown boards
and undervoltage relays are
operable. (Within the

N.9 AUXILIARY FLECTRICAL SYSTEM

297 a
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LIMITING CONDITIONS FOR OPER _ON

SURVEILLANCE REQUL 4ENTS

3.9 AUXILIARY ELECTRICAL SYSTEM

12.

13.

14,

15,

surveillance schedule of
“4.9.4.4.b).

When one 480-volt shutdown
board is found to be
inoperable, the reactor will
be placed in hot standby
within 12 hours and cold
shutdown within 24 hours.

If one 480-V RMOV board M-G
set is inoperable, the
reactor may remain in
operation for a period not to
exceed seven days, provided
the remaining. 480~V RMOV
board m-g sets and their
associated loads remain
operable.

If any two U480~V RMOV board M-G

sets become inoperable, the
reactor shall be placed in
the ¢0ld shutdown condition
within 24 hours.

If the requirements for
operating in the ‘conditions
specified by 3.9.B.1 through
3.9.B.14 cannot be met, an
orderly shutdown shall be
initiated and the reactor
shall be shutdown and in the
cold condition within 24
hours.

Amendment No. 75

4,9 AUXILIARY ELECTRICAL SYSTEM

29TH



LIMITING CONDITIONS FOR OPE™ "ION

—

3.9 AUXILIARY ELECTRICAL SYSTEM

C. Operation in Cold Shutdown

Whenever the reactor is

in cold shutdown condition with
irradiated fuel in the reactor,
the availability of electric
power shall be as specified in
Section 3.9.A except as specified
herein. :

1. At least two units 1 and 2
diesel generators and their
associated U-kV shutdown
boards shall be operable.

2. An additional source of poﬁer
consisting of at least one of
the following:

a. The unit 1 or 2 unit
station service
transformers energized.

b. One 161-kV transmission
line and its associated
common station service
transformer energized.

c. Either 161-kV line, one
cooling tower transformer
and the bus tie board
energized and capable of
supplying power to the
units 1 and 2 shutdown
boards energized.

d. A third cperable diesel
generator.

3. At least one 480~V shutdown
- board for each unit must be
operable.

4, One 480~V RMOV board motor-
generator (M-G) set is
required for each RMOV board

(D or E) required to support
operation of the RHR system
in accordance with 3.5.B.9.

Amendment No. 75

SURVEILLANCE REQU™ "MENTS

~——

4.9 AUXILIARY ELECTRICAL SYSTEM

298



BASES

The objective of this specification is to assure an adequate
source of electrical power to operate facilities to cool the
plant during shutdown and to ocperate the engineered
safeguards following an accident. There are three sources
of alternating current electrical energy available, namely, -
the 161-kV transmission system, the 500-kV system by way of
either or both nuclear generating units 1 and 2 unit station
service transformer B, and the diesel generators., ’

The generator breaker for units 1 and 2 can provide
non-interruptible sources of off-site power from the 500-kV
transmission system to the units 1 and 2 shutdown boards. A
source of auxiliary power can be supplied from the 161-kV
transmission system through the common station service
transformers or the cooling tower transformer by way of the
bus tie board. The 4-kV bus tie board may remain out of
service indefinitely provided one of the required off-site

power sources is not supplied from the 161-kV system through
the bus tie board. )

The minimum fuel o0il requirement of 103,300 gallons is
sufficient for seven days of full load operation of three
diesels and is conservatively based on availability of a-
replenishment supply.

The degraded voltage sensing relays provide a start signal
to the diesel generators in the event that a deteriorated
voltage condition exists on a 4-kV shutdown board. This
starting signal is independent of ‘the starting signal
generated by the complete loss of voltage relays and will
continue to function and start the diesel generators on
complete loss of voltage should the loss of voltage relays
become inoperable. The 15-day inoperable time limit
specified when one of the three phase-to-phase degraded
voltage relays is inoperable is justified based on the two

out of three permissive logic scheme provided with these
relays.

A 4-xV shutdown board is allowed to be out of operation for
a brief period to allow for maintenance and testing,
providing all remaining 4-kV shutdown boards and associated
diesel generators CS, RHR, (LPCI and Containment Cooling)
Systems supplied by the remaining 4-kV shutdown boards, and
all emergency 480-V power boards are operable.

There are eight 250-volt d-c battery systems each of which
consists of a battery, battery charger, and distribution
equipment. Three of these systems provide power for unit

Amendment No. 75 299
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Table 4.9.A.4.c

Relay location

VOLTAGE RELAY SETPOINTS/DIESEL GENERATOR START

Trip Level Sctting

Remarks

4-kV Shutdown Boards

Trip Setpoint:

Allowable Values:

Trip Range:
Reset Setpoint:

Allowvable Values:

Reset Range:

0 volts with a 1.5-second time
Uelay

+ .1 second

1.4 to 1.6 seconds

2870~V

+ 2% of 2870-v

2813-V to 2927-v

Start diesel genera-
tors on loss of off-
site power.

4-kV Shutdown Boards

Trip Setpoint:
Allowable Values:

Reset Setpoint:

Undervoltagpe

3920
3900-3940

Reset at < 1,5% above trip value

Second level under-

voltage sensing re-

lays - start diesel

generator on degrad-
ed voltage.

1.
2.
~
(te]
joe]
[A)
3.

4~kV Shutdown Boards
(Timers shown for
4~kV shutdown board
A. 4-kV shutdown
boards B, C, and D,
similiar, except for
change of suffix)

Timer

2-211-1A
2-211-2A
2-211-3A
2-211-4A

Setpoint Critical Time
(seconds) (seconds)
0.27 + 5% 0.3
4.00 + 5% N/A
7.43 + 5% 8.2
1.36 + 5% 1.5

Auxiliary timers for
second level under-
voltage sensing
relays.

The setpoirnt ranges
specified assure that
the operating times
will be below the
critical times speci-
fied. These ranges
are based on timer
repeatability of + 5%
as specified by the
manufacturer,




3.9 BASES (con't)

control functions, operative power for unit motor loads, and
alternative drive power for a 115-volt a-c unit preferred
motor-generator set. One 250-volt d-c¢ system provides power
for common plant and transmission system control functions,
drive power for a 115-volt a-c plant preferred motor-
generator set, and emergency drive power for certain unit
large motor loads. The four remaining systems deliver
controcl power to the 4160-volt shutdown boards.

Each 250-Volt d-c shutdown board control power supply can receive

power from its own battery, battery charger, or from a spare charger.

The chargers are powered from normal plant auxiliary power or from the

standby diesel-driven generator system. Zero resistance short circuits

between the control power supply and the shutdown board are cleared by
- fuses located in the respective control power supply. Each power
supply is located in the reactor building near- the shutdown board it
supplies. Each battery is located in its own independently ventilated
battery room.

The 250-volt d=-c system is so arranged, and the batteries sized

such, that the loss of any one unit battery will not prevent the safe
shutdown and cooldown of all three units in the event of the loss of
offsite power and a design basis accident in any one unit. Loss of
control power to any engineered safeguards control circuit is annunciated
in the main control room of the unit affected. The loss of one

250-Volt shutdown board battery affects normal control power dnly

for the 4160-Volt shutdown board which is~supplies. The station battery
supplies loads that are not essential for safe shutdown and cooldowm

of the nuclear system. This battery was not considered in the

accident load calculations.

There are two 480-V ac Reactor Motor-Operated Valve (RMOV) Boards that
contain motor-generator (M-G) sets in their feeder lines. These

480~V ac RMOV- boards have an automatic transfer from their normal to
alternate power source (480-V ac shutdown boards). The M-G sets

act as electrical isolators to prevent a fault from propagating between
electrical divisions due to an automatic transfer. The 480~V ac RMOV boards
involved provide motive power to valves associated with the LPCI mode

of the RHR system. Having an M-G set out of service reduces the assurance
that full RHR (LPCI) capacity will be available when required. Since
sufficient equipment is available to maintain the minimum complement
required for RHR (LPCI) operation, a 7-day servicing period is

justified. Having two M-G sets out of service can considerably

reduce equipment availability. Therefore, the affected unit shall

be placed in cold shutdown within 24 hours.

Amendment No. 75 o 300



h.,9 RASES

The monthly tests of the diescl generators are primari{ly to check for
{3tlurcs and deterioration in the system since last use. The diesels will
be loaded to at least 7% percent of rated power vhile engine and generater
temperatures sre stabil{zed (aboul one hour). The minimum 75 percent load
vill prevent soot formation in the cylinders and- injection nozzles. Opera-
tien up to an equilibrium temperature ensures that therc {s no overheat
problem. The tests also provide an ensine and generator operating history
to he comparcd with subsequent engine-penerator test data to tdenstfy and
to correct any mechanical or electrical deficiency before {t can result in
s syscem faflure,

The test during refueling outages is more comprehensive, {ncluding proce-
dures that arc mast effectively conducted at that time. These include
sutomatic actuation and functional capabtility tests to verify chat the
generators can start and be recady to assume load (n 10 scconds. The annual
tnapection will detect any s{gns of wear long before failure.

Battery matatenance wlth regard to the floating charge, equilizinp charge,
snd elvctrolyte level will be based on the manufacturer’'s {nstruction and
snoand malntenance practices., In addition, written records will be main-
tatued of the battery performance. The plant batteries will deteriorate
with time but precipitous faflure {3 unlikely. The type of surveillance
" colled for in this specification is that which has been demonstrated through

expericnce to provide an indication of a cell becoming frregular or unser-
viceahle lonp before it becomes a failure,

The cqualizing charge, se tecommended by the uinufncturer, is vital to main-
tatning the Amperc-hour capacity of the bettery, and will be applied as
recommended.

—

The tceetlne of the lopmic svatems will verify the abilicy of the logic svaters
to brine the auxi{llary mlectrical system to running standby readiness wvith
the peesence of an acetdrent signal (rom aay reactor or an undervoltane mignal
on the 4-kV shutdown boards.

1 periodic simulation of accident signals in conjunction with diesel zene-
ratar voltane avatlabie signals will confirm the at-{lity of the 4R0-volt load
ahodding logtc system to sequentially shed and resiarc 430-volt loads {f an

acctdont sienal were prusent and diesel generator voltage wvare the only
source of electrical power.

KEFERENCES
I. ormal Auxlliary Tower System (BFNP FSAR subsection 8.4)

2. Standby A.C. Power Supply>and Discribution (BFNI' FSAR gubsection 3.5)

3. 25V0-volt N.C. Pover Supply and Distribution (BFNP FSAR subsection 8.6)

- 301
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
s WASHINGTON, D. C. 20555

TENNESSEE VALLEY AUTHORITY

DOCKET NO. 50-25Q

BROWNS FERRY NUCLEAR PLANT, UNIT NO. 2

AMENDMENT TO FACILTIY OPERATING LICENSE

Amendment No. 72
License No. DPR-52

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

A. The application for amendment by Tennessee Valley Authority (the
Ticensee) dated April 2, 1981 as supplemented by letters dated
June 8, 1981, July 2, 1981, July 31, 1981 and August 17, 1981, complies
with the standards and requirements of the Atomic Energy Act of 1954,
as amended (the Act), and the Commission's rules and reguiations
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 publicy 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. According1y,~the license is amended by changes to the Technical Speciffcatﬁons
as indicated in the attachment to this license amendment and paragraph
2.C(2) of Facility License No. DPR-52 is hereby amended to read as follows:

(2) Technical Specifications

The Technical Specifications contained in Appendices A and B, as
revised through Amendment No. 72, are hereby incorporated in the
license. The licensee shall operate the facility in accordance with
the Technical Specifications. ‘



-2 -

3. This license amendment is effective within 30 days of issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

Thomas A. ppo11to, Chief
Operating Reactors Branch #2
Division of Licensing

Attachment:
Changes to the Technical
Specifications

Date of Issuance: September 3, 1981



ATTACHMENT TO LICENSE AMENDMENT NO. 72

FACILITY OPERATING LICENSE NO. DPR-52

DOCKET NO. 50-260

Revise Appendix A as follows:

1. Remove the following pages and replace with identically numbered pages:

291/292
293/284
295/296
297/298
299/300*
301/302

2.." The.underlined pages are the pages being changed; marginal 1ines on these
pages indicate the revised area. The overleaf page is provided for
- convenience.

3. Add the following new pages:

293a
2943
297a
297b ’
298a

*The only change on pagé 300 is a relocation, verbatim, of information formerly
on page 299,



162

*FITETT SIQPACTTY FIITXD 30T PP
S3IZ3IN0S TYTIFIPT SATISEOTRTI 223TIRU TETsads pur 'S23In0s (ISRpEIy
uox; s3wx¥a] sTYT AImssE 21 ST wojlEITyisads Syl jo sayinafzs )

szsve gy pe¥ (0 E'L

. . : ) c23rT2d0sddr BESIP USTISITENTD

.
Ul F¥ BWOIIOE YSMS IATI 81 IIBPLIITT AT 3J3nbss Swil O3 ¥TII wWEI; 4T
ueTEEIERacs IYI ‘EIBYIC 3¢ PILUSST] NI W] BIEIQO ATG WO RFTN=TD YD VSO

-rsleju] TPUOTITPPY AU¥ PUT £323633 ydne 0 sIsFQ 353 ud -pusjaray e ostt
TESSUYSES 83YsT 3O § wOIISPS S $3¥vQ W] uO UCh EFEMED NI Wi FALFTusN]
35 TTRYP E3INIAT;J¥ UG PICFITII FITTIIME BaATIDTIIPNI O sa3:jrucnd &3

LS $320d5y CIUBTUCITAUT YD O3 PIEITIL EII8FA SAjI2e337F¥S I3 ensvw3d
35UPal0;29C € ,UDIIVIE IYI PIVAIAS O LOTIFIESO) LT P sacuatyT 2y 25;
pr¥z ays FpIACAE BIUALIITADIA IDUTTTIAAING 6L CwILINTG;S $N035TI T2
S3nbJ] BYI U ETTIISIFE BATIOVOIPEL O IEEITIL fuw TUTARD 30T EOG WV

£377033U0S K1238828 32y FIlEEA rmcased pury pIRLIY w4l IPLEIASEN 3n%
g Ty puUT Y'§°9 ucy1IE>3 733945 2spun UIA3Y fauswasFnbal SsuvilISAsnE ML

b
B £%

SRAEEREEREE

i ‘USTITTOE] PIFTITUT YITHA S3SIjuSE A3]AT30F0TpEl U] ETIIS TR
a3 Lg pasuss g pInoa Lijagsoworpel 313npead usiesyy 3 s2asuIPLOY BYS €3
saul 338 UTER Syl YIAUIYL 3933833 Y3 Mol pIiodsuril A} plnea s3onpe3é

UGS ‘IUIPIIOT ue Jugang CIPSTIPULD UTER PY3J VO] K3IJATIDV jo 2#¥3a(a3
Iy3 3IWT O3 §3 BT EENC EDGITA [FITVIYIIE ays Sugpsrjor} jo 3soland a2

.
N

SmRg BRODEA (FOIUFNIIN RIS Jou kel B ¢




LIMITING CONDITIONS 1 _ OPERATION

SURVEILLAN.__ REQUIREMENTS

3.9 AUXILIARY ELECTRICAL SYSTEM

Applicability

Applies to all the auxiliary
electrical power system.

Objective

To

assure an adequate supply of

electrical power for operation of
those systems required for safety.

Specification

A.C

Auxiliary Electrical Equipment

A reactor shall not be started
up (made critical) from the cold
condition unless four units 1
and 2 diesel generators are
operable, the requirements of
3.9.4.4 through 3.9.A.7 are met
and two of the following off-
site power sources are available
as stated with no eredit taken
for the two 500-kV Trinity
lines.

Both 161-kV lines and common
station service transformers
provided the second source is
from the 500kV system.

The unit 1 unit station service
transformer TUSS1B is available.
If the unit 2 station service
transformers is the second
source, a minimum of two 500-kV
lines must be available.

The unit 2 unit station service
transformer TUSSZB is
available. If the unit 1
station service transformers is
the second source, a minimum of
two 500kV lines must be
available.

Both 161-kV lines, both cooling

Amendment No. 72 -

4.9 AUXILIARY ELECTRICAL SYSTEM

Applicability

Applies to the periodic testing
requirements of the auxiliary
electrical systems.

Ob jective

Verify the operability of the
auxiliary electrical system.

Specification

A. Auxiliary Electrical Equipment

1. Diesel Generators

a. Each diesel generator shall
be manually started and
loaded once each month to
demonstrate operational
readiness. The test shall
continue for at least a one
hour period at 75% of rated

. load or greater.

During the monthly
generator test, the diesel
generator starting air
compressor shall be checked
for operation and its
ability to recharge air
receivers., The.operation
of the diesel fuel oil
transfer pumps shall be
demonstrated, and the
diesel starting time to
reach rated voltage and
speed shall be logged.

b. Once per operating cyecle, a
test will be conducted
simulating a loss of
offsite power and similar
conditions that would exist
with the presence of an
actual safety-injection
signal to demonstrate the

292




LIMITING CONDITIONS FOR OPEF =ON SURVEILLANCE REQU. MENTS

3.9 AUXILIARY ELECTRICAL SYSTEM

4.9 AUXILIARY ELECTRICAL SYSTEM

tower transformers, and the bus
tie board energized and capable
of supply power to the units 1

and 2 shutdown boards, provided
that the second source is from

the 500-kV system.

Both 161-kV lines, one common
station service transformer, and
one cooling tower transformer
(through the bus tie board)
provided the cooling tower
transformer is not parallel to
the common station service
transformer and provided that
the second source is from the
500-kV system.

A reactor shall not be started
up (made critical) from the Hot
Standby Condition unless all of
the following conditions are
satisfied:

7. One of the off-site power
sources listed above is
available and capable of
supplying auxiliary power to
the shutdown boards.

2. Three units 1 and 2 diesel
generators shall be
operable.

3. An additional source of power
consisting of one of the
following:

a. A second off-site power
source available and
capable of supplying power
to the shutdown boards.

b. A fourth operable units 1
and 2 diesel generator,

4. Buses and Boards Available

a. Start buses 1A and 1B are
energized.

Amendment No. 72
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following:

1. Deenergization of the
emergency buses and load
shedding from the
emergency buses.

2. The diesel starts from
ambient c¢ondition on the
auto-start signal,
energizes the emergency
buses with permanently -
connected loads,
energizes the auto-
connected emergency
loads through the load
sequencer, and operates
for greater than or
equal to five minutes
while its generator is
loaded with the
emergency loads.

3. On diesel generator
breaker trip, the loads
are. shed from the
emergency buses and the
diesel restarts on the
auto-start signal, the
emergency buses are
energized with
permanently connected
loads, the auto-
connected emergency
loads are energized
through the load
sequencer, and the
diesel operates for
greater than or equal to
five minutes while its
generator is loaded with
the emergency loads.

¢. Once a month the quantity
of diesel fuel available
shall be logged.

d. Each diesel generator shall
be given an annual
inspettion in accordance




LIMITING CONDITIONS FOR OPERATION SURVEILLANC:  QUIREMENTS

-

3.9 AUXILIARY ELECTRICAL SYSTEM 4.9 AUXILIARY : .ECTRICAL SYSTEM

3. Logic Systems

a. Both divisions of the
common accident signal
logic system shall be
tested every 6 months to

demonstrate that it will
function on actuation of
the core spray system of
each reactor to provide an
automatic start signal to
all 4 units 1 and 2 diesel
generators.

b. Once every 6 months, the
condition under which the.
480-Volt load shedding
logic system is required
shall be simulated using
pendant test switches
and/or pushbuttcen test
switches to demonstrate
that the lcad shedding
logic system would initiate
load shedding signals on
the diesel auxiliary
boards, reactor MOV boards,
and the 480-Volt shutdown
boards.

4, Undervoltage Relays

a. (deleted)

b. Once every 6 months, the
conditions under which the
loss of voltage and degraded
voltage relays are required
shall be simulated with an
undervoltage on each shutdown
board to

294
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LLIMITING CONDITICNS FOR OPERAfT@N

SURVEILLANCE REQUIREMENT3

3.9 AUXILIARY ELECTRICAL SYSTEM

b. The units 1 and 2 4-kV
shutdown boards are

energized.

The 480~V shutdown boards
associated with the unit
are energized.

The units 1 and 2 diesel
auxiliary boards are
energized.

. Loss of voltage and degraded
voltage relays operable on
4-kV shutdown boards. A, B,
C, and D,

‘Shutdown busses 1 and 2
energlzed.

The 250-volt unit and
shutdown board batteries and
a battery charger for each
battery boards are operable.

Logic Systems

a. Common accident signal
logic system is operable.

b. 48C-V load shedding logic
system is operadble.

There shall be a minimum of
103,300 gallons of diesel
fuel in the standby diesel
generator fuel tanks.

Amendment No. 72

4.9 AUXILIARY ELECTRICAL SYSTEM

293a

with instructions baned on
the manufacturer'sa
recommendations.

Once a month a sample of
diesel fuel shall be
checked for quality. The
quality shall be within
acceptable limits specified
in Table 1 of the latest
revision to ASTM D975 and
logged.

D. C. Power System - Unit
Batteries (250-Volt) Diesel
Generator Batteries (125-Volt)
and Shutdown Board Batteries
(250-Volt)

a. Every week the specific
gravity and the voltage of
the pilot cell, and
temperature of an adjacent
cell and overall battery
voltage shall be measured
and logged.

Every three months the
measurements shall be made
of voltage of each cell to
nearest 0.1 volt, specific
gravity of each cell, and
temperature of every fifth
cell. These measurements
shall be logged.

A battery rated discharge
(capacity) test shall be
performed and the voltage,
time, and output current
measurements shall be
logged at intervals not to
exceed 24 hours.



LIMITING CONDITIONS FOR OPER&?TCN

SURVEILLANCE REQUIREMENTS

3.9 AUXIILIARY ELECTRICAL SYSTEM

Amendment No. 72

4.9 AUXILIARY FLECTRICAL SYSTEM

294 a

demonstrate that the
associated diesel generator
will start.

The loss of voltage and de—
graded voltage relays which
start the diesel generators
from the 4-kV shutdown boards
shall be calibrated amnually '
for trip and reset and the
measurements logged. These
relays shall be calibrated as
specified in Table 4.9.A.4.c.

4.xV shutdown board
voltages shall be recorded
once every 12 hours.




LIMITING CONDITICNS FOR OPER~.<ON

SURVEILLANCE REQUIRcMENTS

3.9 AUXILIARY ELECTRICAL SYSTEM

B.

Operation with Inoperable

Equipment

Whenever a reactor -is in Startup
mode or Run mode and not in a
cold condition, the availability
of electric power shall be as
specified in 3.9.A except as
specified herein.

1.

From and after the date that °

only one off-site power
source is available, reactor
operation is permissible for
seven days.

From and after the date that
the U-kV bus tie board
becomes inoperable, reactor
operation is permissible
indefinitely provided one of
the required off-site power
source is not supplied from
the 161-kV system through the
bus tie board. )

When one of the units 1 and 2
diesel generator is
inoperable, continued reactor
operation is permissible
during the succeeding 7 days,
provided that two offsite
power sources are available,
and all of the CS, RHR (LPCI
and Containment Cooling)
Systems, and the remaining
three units 1 and 2 diesel
generators are operable.
this requirement cannot be
met, an orderly shutdown
shall be initiated and the
reactor shall be shut down
and in the cold condition
within 24 hours.

If

When one units 1 and 2 4-kV
shutdown board is inoperable,
continued reactor operation
is permissible for a period
not to exceed 5 days,

Amendment No. 72

4.9 AUXILIARY ELECTRICAL SYSTEM

B. Operation with Inoperable

1.

295

Eguipment

When only one offsite power
source is inoperable, all
units 1 and 2 diesel
generators and associated
boards must be demonstrated to
be operable immediately and
daily thereafter.

N.A.

When one of the units 1 and 2
diesel generator is found to
be inoperable, all of the CS,
RHR (LPCI and Containment
Cooling) Systems and the
remaining diesel generators
and associated boards shall be
demonstrated to be operable
immediately and daily

. thereafter.

When one 4-kV shutdown board
is found to be inoperable, all
remaining 4-kV shutdown boards
and associated diesel
generators, CS, and RHR (LPCI
and Containment Cooling)
Systems supplied by the
remaining 4-kV shutdown boards
shall be demonstrated to be
operable, immediately and
daily thereafter.

When one shutdown bus is found
to be inoperable all 1 and 2
diesel generators shall be
proven operable immediately
and daily thereafter.

When one units 1 and 2 Diesel
Aux. board is found to be
inoperable, the remaining
diesel Aux. board and each
unit 1 and 2 diesel generator




LIMITING CONDITIONS F._ . OPERATION

SURVEILLANt _REQUIREMENTS

3.9 AUXILIARY ELECTRICAL SYSTEM

provided that two off-site
power sources are available,
and the remaining 4-kV
shutdown boards and
associated diesel generators,
CS, RHR (LPCI and Containment
Cooling) Systems, and all 480-
V emergency power boards are
operable., If this
requirement cannot be met, an
orderly shutdown shall be
initiated and the reactor
shall be shut down and in the
cold condition by the end of
the fifth day.

When one of the shutdown
busses is inoperable, reactor
operation is permissible for
a period of 7 days.

When one of the 480-V diesel
Aux. boards becomes
inoperable, reactor operation
is permissible for a period
of 5 days.

From and after the date that
cne of the three 250-Volt
unit batteries and/or its
associated battery board is
found to be inoperable for
any reason, continued reactor
operation is permissible
during the succeeding seven
days. Except for routine
surveillance testing, the NRC
shall be notified within 24
hours of the situation, the
precautions to be taken
during this period, and the
plans to return the failed
component to an operable
state.

From and after the date that
one of the 250-volt shutdown
board batteries and/or its
associated battery board is
found to be inoperable for

Amendment No. 72

4.9 AUXILIARY ELECTRICAL SYSTEM

shall be proven operable
immediately and dail
thereafter. .
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LIMITING CONDITIONS FOR OPERA:-oON * _ SURVEILLANCE REQUIREFENTS

3.9 AUXILIARY ELECTRICAL SYSTEM 4.9 AUXILIARY ELECTRICAL SYSTEM

any reason, continued reactor
operation is permiasible
during the suocceeding five
days in asccordance with
3.9.8.7. =

9. When one division of the
Logic Syatem is inoperable,
continued reactor operation

" is permissidble under this
condition for seven days,
provided the CSCS
requirements listed in
aspecification 3.9.B.3 are
satisfied. The NRC shall be
notified within 28 hours of
the situation, the
precautions to be taken
during thias period, and the
plans to return the failed
corponent to an operable
state. :

10. %deleted)

e The following limiting condi-

tions for operation exists for
the undervoltage relays which
start the diesel generators on
the 4-kV shutdowm boards.

a. The loss of voltage relay
channel which starts the
diesel generator for & com-
plete loss of voltage on a
4-kV shutdown board may be
inoperable for 10 days pro-
vided the degraded voltage
relay channel on

297
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LIMITING CONDITIONS FC{ JPERATION SURVEILLANCE iIQUIREMENTS

3.9 AUXILIARY ELECTRICAL SYSTEM L 4.9 AUXILIARY ELECTRICAL SYSTEM

C. Operation in Cecld Shutdown

Whenever the reactor is

in cold shutdown condition with
irradiated fuel in the reactor,
the availability of electric
power shall be as specified in
Section 3.9.A except as specified
herein.

1. At least two units 1 and 2
diesel generators and their
associated 4-kV shutdown
boards shall be operable.

2. An additional source of power
. consisting of at least one of
the following:

a. The unit 1 or 2 unit
station service
transformers energized.

b. One 161-kV transmission
line and its associated
common station service
transformer energized.

¢. Either 161-kV 1llne, one
cocling tower transformer
and the bus tie board
energized and capable of
supplying power to the
units 1 and 2 shutdown
boards energized.

d. A third operable diesel
generator.,

3. At least one 480-V shutdown
board for each unit must be
operable,

298
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LIMITING CONDITICNS FOR OPZRATICH +  SURVEILLANCE EEQUIREEQNTS

3.9 AUXILIARY ELECTRICAL SYSTEM 4,9 AUXTILIARY ELECTRICAL SYSTEM

that shutdown board is oper-
gble (within the surveiilanc
schedule of 4.9.A.4.b).

b. The degraded voltage relay
channel which starts the
diesel generator for degrad- .
ed voltage on & 4-kV shut- :
down board may be inoperable
for 10 days provided the los
of voltage relay channel on
that shutdown board is oper-
able (within the surveillanc
schedule of 4.9.A.4.b).

¢. One of the three phase-to-

- phase degraded voltage relayﬂ
provided to detect a degraded
voltage on a 4-kV shutdown
board may be inoperable for
15 days provided both of the
following conditions are
satisfied.

1. The other two phase~to-
phase degraded voltage
relays on that 4-kV shut-
dowm board are operable
(within the surveillance
schedule of 4.9.A.4.b).

o

. The loss of voltage relay
channel on that shutdown
board is operable (within
the surveillance schedule
of 4.9.A.4.b).

The degraded voltage relay
channel and the loss of
voltage relay channel on a
4-kV shutdown board may be
inoperable for 5 days pro-
vided the other

2578

Amendment No. 73



LIMITING CONDITIONS FOR QOPL .TION SURVEILLANCE REQUL-AEMENTS

3.9 AUXILIARY ELECTRICAL SYSTEM 4.9 AUXILIARY ELECTRICAL SYSTEM

shutdown boards and
undervoltage relays are
operable. (Within the
surveillance schedule of
4.,9.4.4,b).

12. When one 480-volt shutdown
board is found to be
inoperable, the reactor will
be placed in hot standby
within 12 hours and cold
shutdown within 24 hours.

13. If the requirements for
operating in the conditions
specified by 3.9.B.1 through
3.9.B.12 cannot be met, an
orderly shutdown shall be
initiated and the reactor
shall be shutdown and in the
cold condition within 24
hours.

297 b
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Table 4.9.A.4.c

Relay Location

VOLTAGE RELAY SETPOINTS/DIESEL GENERATOR START.

Trip Level Setting

Remarks

.
0 volts with a 1.5-second time

similiar, except- for
change of suffix)

2-211-4A

l. 4-kV Shutdown Boards Trip Setpoint: Start diesel genera-
.delay tors on loss of off-
Allowable Values: + .1 second site power.
Trip Range: 1.4 to 1.6 seconds
Reset Setpoint: 2870~y
Allowable Values: + 2% of 2870-v
Reset Range: 2813~V to 2927-V
Undervoltage
2. 4-kV Shutdown Boards Trip Setpoint: 3920 Second level'under—
voltage sensing re-
Allowable Values:  3900-3940 lays - start diesel
generator on degrad-
Reset Setpoint: Reset, at i,leZ above trip value ed voltage.
Setpoint Critical Time
Timer (seconds) (scconds)
.3. 4~kV Shutdown Boards 2-211-1A 0.27 + 5% 4 0.3 Auxiliary timers for
(Timers shown for 4.0 g . second level under-
-211- .00 + 5% N
4-kV shutdown board 2-211-24 - /A voltage sensing
A.  4-kV shutdown 2-211-3A 7.43 + 5% 8.2 relays.
boards B, C, and D, 1.36 + 5% 1.5 The setpoint ranges

specified assure that
the operating times
will be below the
critical times speci-
fied. These ranges
are based on timer
repeatability of + 5%
as specified by the
manufacturer,

pu—
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3.9 BASES , e . ~

The objective of this specification is to assure an adequate
source of electrical power to operate facilities to cool the
plant during shutdown and to operate the engineered
safeguards following an accident. There are three sources.
of alternating current electrical energy available, namely,
the 161-kV transmission system, the 500-kV system by way of
either or both nuclear generating units 1 and 2 unit station
service transformer B, and the diesel generators.

The generator breaker for units 1 and 2 can provide
non-interruptible sources of off-site power from the 500-kV

" transmission system to the units 1 and 2 shutdown boards. &
source of auxiliary power can be supplied from the 161-kV.
transmission system through the common station service
transformers or the cooling tower transformer by way of the
bus tie board. The 4-kV bus tie board may remain out of
service indefinitely provided one of the required off-site
power sources is not supplied from the 161-kV system through
the bus tie board.

The minimum fuel o0il requirement of 103,300 gallons is
sufficient for seven days of full load operation of three
diesels and is conservatively based on availability of a
replenishment supply.

The degraded voltage sensing relays provide a start signal
to tHe diesel generators in the event that a deteriorated
voltage condition exists on a 4-kV shutdown board. This
starting signal is independent of the starting signal
generated by the complete loss of voltage relays and will
continue to function and start the diesel generators on
complete loss of voltage should the loss of voltage relays
become inoperable. The 15-day inoperable time limit
specified when one of the three phase~to-phase degraded )
voltage relays is inoperable is justified based on the two
out of three permissive logic scheme provided with these
relays. " :

A 4-kV shutdown board is allowed to be out of operation for
a.brief period to allow for maintenance and testing,
providing all remaining 4-kV shutdown boards and associated
diesel generators CS, RHR, (LPCI and Containment Ccoling)
Systems supplied by the remaining 4-kV shutdown boards, and
all emergency 480-V power boards are operable.

There are eight 250—vdlt d-c battery systems each of which
consists of a battery, battery charger, and distribution
equipment. Three of these systems provide power for unit

299
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BASES (con'

control functions, operative power for unit motor loads, and
alternative drive power for a 115-volt a-c unit preferred 4
motor-generator set. One 250-volt d-c¢ system provides power
for common plant and transmission system control functions,
drive power for a 115-volt a-c¢ plant preferred motor-
generator set, and emergency drive power for certain unit
large motor loads. The four remaining systems deliver
control power to the 4160-volt shutdown boards.

Each 250-Volt d-c shutdown board control power supply can receive
power from its own battery, battery charger, or from a spare charger.
The chargers are powered from normal plant auxiliary power or from the
standby diesel-driven generator system. Zero resistance short circuits
between the control power supply and the shutdown board are cleared by
fuses located in the respective control power supply. Each power
supply is located in the reactor building near the shutdown board it
supplies. Each battery is located in its own independently ventilated
battery room.

The 250-volt d-c system is so arranged, and the batteries sized

such, that the loss of any one unit battery will not prevent the safe
shutdown and cooldown of all three units in the event of the loss of
offsite power and a design basis accident in any one unit. Loss of
control power to any engineered safeguards control circuit is annunciated
in the main control room of the unit affected. The loss of one

250-Volt shutdown board battery affects normal control power only

for the 4160-Volt shutdown board which is supplies. The station battery
supplies loads that are not essential for safe shutdown and cooldown

of the nuclear system. This battery was not considered in the

accident load calculations.

300
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‘the monthly tests of the diesel generators are primarily to check

for failurea and deterioration in the system since last use. The
diesels will be loaded to at least 75 percent of rated powver while
engine and generator temperatures are stabilized (about one hour) .

The minimum 75 percent load will prevent soot formation in the cylinders
and injection nozzles. Operation up to an equilihrium temperature
ensures that there is no overheat problem. The test also provides

an engine and generator operating history to be compared with subsequent
engine-generator test data to identify and to correct any mechanical

or electrical deficiency before it can result in a system failure.

The test during refueling outages is more comprehensive, including
procedures that are most effectively conducted at that time. These
include automatic actuatiom and functional capability tests to vorify
that the genevators can start and be ready to assume load in 10
gseconde. The annual inspection will detect any signs of wear long
before failure. The diesel generators arte shared by units 1 and 2.
Therefore, the capability for the units 1 and 2 diesel generators

to accept the emergency 1oade will be performed during the unit 1
operating cycle using the unit 1 loads.

Battery maintenance with regard to the floating charge, equalizing
charge, and electrolyte ievel will be based on the manufacturer's
instruction and sound maintenance .practices. In addition, written
records will be maintained of the battery performance. The plant
batteries will deterilorate with time but precipitous failure is
unlikely. The type of surveillance called for in this specification
is that which has been demonstrated through experience'to provide
an indicatiom of a cell becoming irregilar or unserviceable long
before it becomes a failure.

The equalizing chafge, as recommended by the manufacturer, is vital
to maintaining the Ampere-hour capacity of the battery, and will
be applied as recommended.

The testing of the logic systems will verify the ability of the logic
systems to bring the auxiliary electrical system tO running standby
rcadiness with the presence of an accident signal frem any reactar
or an undervoltage signal on the 4-kV shutdown boards.

The periodic simulation of accident signals in conjunction with diesel
gencrator veltage available signals will confirm the ability of the
4R0-volt load shedding logic system to sequentially shed and restart
480-volt loads if an accident signal were present and diesel generator
voltage were the only source of electrical power.

REFERENCES
1. Normal Auxiliary Pover System (BFNP FSAR subsection 8.4)

2. Standby A. C. Power Supply and Distribution (BFNP FSAR subsection 8.5)

3. 250-volt D. C. Power Supply and Distribution (BFNP FSAR subsection 8.6
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LIMITING CONDITIONS TOR OPFRATION
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SURVEILL ANCE REQUIREMZNTS

10

CORE ALTERATIONS

Applicability

Applies to the fuel handling
and core reactivity limications,

Objective

To ensure that core reactivity
{s within the capability of

the control rods and to prevent
eriticality during refueling.

Specification

A'

Refueling Interlocks

1. The resctor rode switch
shall be locked in the
"Refuel” position during
core alterations znd the
refueling interlocks
shall be operable except
&8 specified (n 3.10.A.5
zand 3.10.A.6 below.

2. TFuel shall not be loaded
{into the reactor core
unless all conirol rods
ave fully inserted,

02

4,10

—

CCRE ALTEIRATIONS

Avplicabiliry

Applies to the periodic testing’
of those interlocks and instru-
rentation used during refueling
and core zliteraticns. -

Objective

To verify the operability of
instrumentation and interlocks
used in refueling and core
alterations.

Specification

A, Refueling,lﬁterlbcks

1. Prior to any fuel hand-
ling with the head off
the reactor vessel, the
refueling interlocks
shall be functicnally
tested. They shall be
tested at weekly inter-
vals thereafter until no
longer required. They
shall also be tested fol-
lowing any tepair work
associated with the inter-
locks.

(%)
-

Pricr to performing con-
trol rod or centrol reod
drive maintenance cn con-
trol cells without
removing fuel sssemblies,
it shall be demansirated
that the core ¢an be

made suberitical bdy a
margin of 0,38 percent 5k
at any time during the
msintensnce with the
strongest operable contrel
rod fully wvithdrawn and
8ll other operable rods
fully inserted. Alterna-
tively {f the remaining
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SAFETY EVALUATION BY THE OFFICE OF NUCLEAR.REACTOR REGULATION
SUPPORTING AMENDMENT NO. 75 TO FACILITY OPERATING LICENSE Nd. DPR-33

AMENDMENT NO. 72 TO FACILITY OPERATING LICENSE NO. DPR-52

TENNESSEE VALLEY AUTHORITY *

BROWNS FERRY NUCLEAR PLANT, UNITS NOS. 1 AND 2

rd

DOCKET NOS. 50-259 AND 50-260°

1.0 Introduction

By letter dated April 9, %9?1(]) (TVA BFNP T§ 156) and suppl?msnted by
Tetter dated June 8, 1981(2), Juty 2, 198103}, July 31, 1981(%) and-
August 17, 1981 5), the Tennessee Valley Authority (the licensee or TVA)
requested changes to the Technical Specifications (Appendix A) appended
to Facility Operating License Nos. DPR-33 and DPR-52 for the Browns
Ferry Nuclear Plant, Unit Nos. 1 and 2. .. . . '

- The proposed amendments and revised Technical Specifications would
accommodate operation of Browns Ferry Unit Nos. 1 and 2 (BF-1 and BF-2)
‘with a modified electric distribution system. The electrical modifica-
tions, reanalysis of the electrical systems and changes to the Technical
Specifications also resolve the generic issues of degraded grid
protection for class IE power systems and adequacy of station electric
distribution system voltages for BF-1 and BF-2. These issues were
raised by NRC's generic letters of June 3, 1977, August 8, 1979 and
December 13, 1979 and responded to by TVA in their letters of July 22, 1977,
May 2, 1978, May 12, 1978, September 4, 1979, March 14, 1380 and
May 1, 1980 as well as in the submittal of April 9, 1981 referred to
initially.

2.0 Background . ..

As a result of a degraded grid voltage occurrence at Millstone Unit No. 2
on July 5, 1976, we sent a letter to TVA and other licensees on August 12,
1976(6{ requesting that each utility conduct an investigation of plant
and equipment operation during a degraded ﬁggd voltage condition. After
reviewing the information submitted by IVA /1 and other licensees we
issued a generic letter on June 3, 1977 8) to TVA and other licensees
requesting that TVA (and the other licensees for their facilities) assess
the susceptibility of the safety-related electrical equipment at the .
Browns Ferry Nuclear Plant to a sustained voltage degradation of the
offsite source and the interaction of the offsite and onsite emergency
power systems. The letter contained three positions with which the
current design of the plant was to be compared. After comparing the

‘9109170072 810903
0
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current design to the staff positions, TVA was required to either propose
modifications to satisfy the positions and criteria or furnish an analysis
to substantiate that the existing facility design has equivalent
capabilities. '

TVA responded initially on July 22, 1277(9) and concluded, at that time,
that the addition of a second level of voltage protection with a time
delay was not necessary. On October 17, 1977, while BF-1 and BF-3 were

in a shutdown .condition, Unit 2 tripped from essentially full load. There
were indications that low voltages on Browns Ferry buses connected to

" the offsite system might have contributed to the cause of the trip. TVA
initiated a detailed evaluation of the Browns Ferry inplant voltage .
levels that might result from aberrations in the offsite power supplies,
including computer model studies. These studies indicated that under
certain postulated conditions, an undervoltage condition might exist,
Following a meeti?? with the licensee,by letters dated May 2, 1978(10)

and May 17, 1978 ), TVA submitted a proposed design of short term
modifications and proposed changes to the Technical Specifications to
correct the pessible undervoltage condition. The design was approved

by our letter of May 31, 1978 12); the amendments changing>the Technical-
Specifications were issued by our letter of June 23, 1978 13). As a
result of their reevaluation of degraded grid voltage conditions, TVA
also ?u?mitted a revision to their letter of July 22, 1977 on May 12, .
1978{14) in which they concluded that the installation of a second level '
of voltage protection for the onsite power system was necessary. ' ' '
Engineering design was also started on the permanent modifications to

the Browns Ferry électrical systems, which are the subject of this safety
evaluation. . = . ’ T

On September 16, 1978, an event at Arkansas Nuciear Qne (ANO) station,
which is described in NRC OIE Information Notice No. 79-04, brought

into question the conformance of the station electric distribution system
to GDC-17. As a result of our review of this event, on August 8, 1978
we issued a generic letter to all power reactor licensees regarding
"Adequacy of Statien Electric Distribution Voltages"{15). This Tletter
required each licensee to confirm, by analysis, the gdequacy of the
voltage at the class 1E loads. This Tetter included 13 specific guide-
1ines to be followed in determining if the load terminal voltage is
adequate to start and continu?usgy operate the class 1E Toads. In their
response of September 4, 1979 16 TVA advised us that an actual
transient at Browns Ferry "confirmed that withthe:short=term-modifications
in nlace, acceptable in-plant conditions (voltage) were maintained" and
that this issue would be included in the engineering evaluation and
design of the permanent modifications. .

A description of the grid system and interconnections and the plant
electrical power-system that will exist following the modifications is
included in the revised chapter 8 to the Final Safety Analysis Report
(FSAR) which was incorporated in TVA's April 2, 1981 submittal. The ..
most significant changes that have been completed as part of the
permanent modifications include:" : L R

1. addition of a seventh 500 kV transmission Tine from the CQFéova
Substation (Memphis, Tenn.) to Browns Ferry.
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2. second level undervoltage protection was added to the 4160 volt
shutdown boards for all three units at previous shutdowns: to ensure
that upon a voltage degradation, the shutdown boards are supplied -
from an onsite power system (i.e., diesel generators).

3. capacitors were added to eachiCOOYing‘tower'lift pump and to each
unit's condenser circulating water pump. - - C

4, geherator Tow-side breakers are being added to all three units.

5. load tap-changing is being added to the unit station service
transformers. - , - - _ :

6. a 42 Mvar and a 39 Mvar capacitor bank were installed prevously
on the 161-kV system to improve power factors under high inplant
load demand situations.. . - : - S '

7. upgrade the 161 kV capacitor bank controls.

3.0 Discussion: -

System Description -.Rlant Electrical Power System
Under normal operating conditions, units 1 and 2 are supplied electric =
power from their associated main generator via the unit station service
transformers. During normal startup and shutdown the unit's main
generator is isolated by a generator breaker,,and electric power is
supplied to the unit auxiliary power system from the 500-kV grid via the
main transformers. If electric power from the 500-KW grid is unvailable
to a particular unit, power is then supplied from two 161-kV transmission
tines via two common station service transformers. In addition, two cooling
tower transformers provide a backup source of power for units 1 and 2 '
shutdown loads via the bus tie board. ' :

The standby source of auxiliary power is from four diesel generator
units. These units start automatically on loss of voltage or a degraded
voltage on the associated shutdown board from self-contained starting
air systems. In the long term following an accident, units 1 and 2
diesel generators will be paralleled with their unit 3 counterparts
(Reference: FSAR Section 8.5.4.1)

Figure 8.3-1b, attached to this safety evaluation, shows the electrical
distribution systems for Browns Ferry Units 1 and 2 is from the material
submitted by TVA.{2) The four shutdown boards (A, B, C and D) are )
powered by shutdown buses 1 or 2, which derive their power-from unit
boards 1A or 2B and 1B or 2A respectively. .Shutdown buses 1 and 2 can
also be powered by the 4 kV bus tie board associated with Unit 3. The
unit boards are normally powered by the 500-kV switchyard through the
Unit Station Service Transformers (USST) 1B and 2B. A generator breaker
isolates the unit generator from the intermidiate voltage (22 kV)
isolated phase bus on a unit trip. Unit boards 1A, 1B, 2A and 2B can
also be powered by the 161 kV grid via the Common Station Service :
Transformers {(CSST) A or B. The 4 kV bus tie is also connected to the
161 kV grid via cooling tower transformers {CTT) 1 and 2. Therefore,

4 kV shutdown boards A, B, C and D have a access to two switchyards

of different voltages through multiple redundant paths.
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The shutdown board ties bhetween the Units 1 and .2 shutdown boards and
the Unit 3 shutdown boards are used only to parallel diesel generator
capacity. The use of these ties is controlled by Emergency Operating
Instruction No. 5.(3) They have no impact on the TVA analysis.

The 480 volt shutdown boards and diesel auxiliary boards each have access
to two 4 kV shutdown boards for power sources. 120 V instrument and

control buses derive their power from the 480 V shutdown boards. Each 4 kV
shutdown board will have loss-of-voltage relaying and degraded-voltage

relaying.

3.2 Exfsting Undervoltage Protection

Each of the four 4160V class 1E shutdown boards and 4160 V start buses

_ 1A and 1B have undervgxtage relays to detect loss of power. They have

a setpoint of:2870V(]

Should the relay logic of & shutdown board detect.loss of voltage, the
diesel generator associated with that bus will be started (or'a?1 will

be started if the loss of voltage occurs on start buses 1A or 1B). After
a 3-1/2 second time delay the feed breakers to the bus will be tripped.
The diesel-generator breaker automatically closes as the generator
voltage and frequency become acceptable.

3.3 Modifications for Undervoltage Protection

The licensee has proposed to change the undervoltage protection scheme
for Units 1 and 2. The changes include: -8

1. Degraded-voltage relaying system for Unit Nos. 1 and 2, 4160 V
shutdown boards,

2. Overvoltage alarms for Units 1 and 2, 4160 V shutdwon boards,
3. Annunciation if the 161 kV grid deteriorates below 166 kV, and

4. Removal of the start bus loss-of-voltage relaying (2).,

" These changes are in addition to thelexisting loss-of-voltage relays on

the 4160 V shutdown boards. The degraded grid voltage relaying will
consist of two-out-of-three relay logic for each shutdown bus. When

the 4160 V shutdown hoard voltage is below 3920 (1'20) V for 1.63 seconds
the degraded voltage relaying system will start the diesel generator. for
that bus. After an additional 6.07 seconds, the offsite source breaker
is tripped and the loads are shed in preparation for the connection

of the diesel generator to the shutdown board.

Evaluation

4,17 Evaluation Criteria~’

4.1 Adequacy of Station Electric Distribution System Voltages
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The positions applied in determining the acceptability 6f the )
offsite voltage conditions in supplying power to the class 1E equipment
are derived from the following: . : : ‘

1. General désign Criferioh 17 (GDC 17), "Electrical Power Systems,”
of Appendix A, "General Design Criteria for Nuclear Power Plants,"
of 10 CFR 50. ‘ B o

2. General Design Criterion 5 (GDC 5), "Sharing of Structures, Systems,
and Components," of Appendix A, "General Design Criteria for Nuclear
Power Plants," of 10 CFR SQ.

3. General Dééign Criterion 13 (GDC 13), "Instrumentation and Control,"
of Apendix A, “General Design Criteria for Nuclear Power Plants,"
of 10 CFR 50. S : '

4, IEEE Standard 308—1974,~“C1ass 1E Power Systems for Nuclear Power
Generating Stations." .

5. ANSI C84.1-18977, "Voltage Ratings for Electric Power Systems and
Equipment (60 Hz)." . , : ' :

6. Staff‘position é§ detailed in a letter sent to the licensee, dated
August 8, 1979(16), :

In our generic lTetter of August 8, 1979, TVA was requested to review the
electric power system at Browns Ferry Nuclear Plant. The review was
to consist of:

~a) Determining analytically the capacity and capability of the offsite
power system and the onsite distribution system to automatically
start as well as operate all required loads within their required
voltage ratings in the event of 1) an anticipated transient, or 2) an
accident (such as LOCA) without manual shedding of any electric loads.

b) Determining if there are any events or conditions which could result
in the simultaneous or, consequential loss of.both required circuits
from the offsite network to the onsite electric distribution system
and thus violating the requirements of GDC 17.

The Augdét 8, 1979 letter included staff guidelines for performing required
voltage analysis and the licensee was further required to perform a test
in order to verify -the validity of the analytical results.

This safety evaluation addresses the capacity and capability of the onsite
distribution system of Unit Nos. 1 and 2 of the Browns Ferry Nuclear Plant,
in conjunction with the offsite power system,to maintain the voltae for
the required class 1E equipment within acceptable 1imits for the worst-case
starting and load conditions. Browns Ferry Unit No. 3 is scheduled to
shutdown for its fourth refueling beginning on or about September 25, 1981,
during which time similar electrical modifications will be made on this
unit as discussed herein for Units 1 and 2. TVA has not as yet submitted
the changes to the Technical Specifications that will be necessary for
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Unit 3; besides, the Technical Specifications cannot be changed until the
modifications are actually made or the plant configuration would not be
in conformance. The Unit 3 electrical modifications will be covered in a
separate action. ‘

4.1.2 Degraded Grid Voltage =

The design base criteria app11ed in determining the acceptability of the
system modifications to protect the safety-related equ1pment from a
susta1ned degradat1on of the offsite gr1d are:

1. General Design Criterion 17 (GDC 17), "Electrical Power Systems,".
of Appendix A, "General Design Criteria for Nuclear Power Plants,"
of 10 CFR 50. :

. 2. IEEE Standard 278%- 1971 "Cr1ter1a for Protectlon Systems for Nuclear
Power Generat1ng Stat1ons . .

3. IEEE Standard 308- 1974 "CTass 1E Power Systems for Nuc]ear Power
" Generating Stations.' : _

4, ANSI Standard C84. 1 1977 "Voltage Rat1ngs for ETectr1ca] Power
Systems and Equ1pment (60 Hz) u v e :

5.- Staff pos1t1ons as deta11ed in a Tet er sent to the 11censee, dated
June 3, 1977. (9) .

4,2 Adequacy of Station Eleetric Distribution System Voltages

4,2.1 Analysis and Test Features

TVA ana]yzed each offsite power source to the onsite distribution system
under maximum and minimum load conditions with the offsite power sources
at maximum and minimum voltage, 500 KV and 465 KV on the 500 KV system
and 156 KV and 170 XV on the 161 KV system. TVA has determined that the
required minimum voltage on the 161 kV to support the Class 1E equipment is
166 KV. Automatically connected capacitor banks have been added to-

assist in providing this voltage and annunciators will alarm in the control
room if the voltage on this system (a third source of offsite power)
deteriorates to 166 KV. The ana1ys1s included the effects on the Class 1E
equipment with all LOCA loads on one unit, shutdown loads on the other
unit and simultaneous start of a residual heat removal pump and core

spray pump which produced the worst case loading on the shutdown boards.
under minimum grid voltage conditions. Table 1 shows the projected

worst case class 1E equipment terminal voltages with. the 500 kV grid as
source. Table 2 shows the projected worst case class 1E equipment
terminal voltages with the 161 kV grid as source. It has been established
that the 4160 volt and 480 volt emergency loads will operate within
allowable limits when supplied from the 500 KV grid. When the third
source of offsite power. (161 KV .grid} is supplying power this voltage

must. be maintained above 166 KV. THRis is accomp11shed by the use of
capacitor banks on the common station service transformer. Alarms are
installed which annunciate in the control room should this source fall to
166 KV. The use of these capacitor banks could cause an overvoltage
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condition_under the minimum 1nading condition, TVA has

provided an overvoltage alarm that annunciates in the control room if the
voltage on the 4160 volt shutdown board exceeds 110%. This overvoltage
condition is not considered significant since the alarm will allow
operator action to reduce this overvoltage and any significant loading
of equipment on the buses would additionally reduce the voltage to within
safe operating 1imits. TVA has committed to test and to verify the
results of this analysis. These tests are to be completed by March 1983.
TVA has not outlined the scope of these tests. As a minimum NRC
requires the following criteria be met:

a. Loading the station distribution buses, including all Class 1E buses
down to the 120/208 V Tlevel, to at least 30%; :

b. Recording the existing grid and Class 1E bus voltages and bus loading
down to the 120/208 volt level at steady state conditions and during.
starting of both a large Class 1E and non-Class 1E motor {not concur-
rently). : :

NOTE: To minimize the number of instrumented locations (recorders)
during the motor starting transient tests, the bus voltages -
and loading need only be recorded on that string of buses which
previously showed the Towest analyzed voltages. '

¢c. Using the analytical techniques and assumptions of thé previous
voltage analyses, and the measured existing grid voltage and bus
loading conditions recorded during conduct of test, calgulate a new
'set of voltages for all Class 1E buses down to the 120/208 volt-level.

d. Compare the analytically derived voltage values against the test
results. :

e. With good correlation between the analytical and the test results,
the test verification requirements will be met. In general, the
test results should not be more than 3% lower than the analytical
results; however, the difference between the two when subtracted
from the voltage levels determined in the original analysis should
never be less than the Class 1E equipment rated voltages.

4.2.2 Desian Chanaes

As a result of the initial voltage analysis TVA has proposed the following
design changes:

1. On-load tap cHanger for unit station service transformer 1B and 2B.

2. Unit generator breakers for Units 1 and 2.

3. The automatic alternate feed for the Class 1E 120V instrument and
control buses is removed. A manual alternate source connection will

sti11 be available.

4. Replacement of thel480/208/120 V instrument and control transformers
with self regulating and larger capacity transformers.
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5. Annunciation if the 4 Xv. shutdown boards experience an overvoltage
condition.

The installation of the generator circuit breakers for units 1 and 2
changes the normal and alternate supply to the Class 1D distribution
system. Operation of the generator circuit breakers will allow
backfeeding from the 500 KV switchyard as the immediate access source of
offsite power to the onsite distribution system. The breakers are
arranged to open automatically on a unit trip and maximum fault current.

‘At the present time no standards exist for testing of generator circuit

breakers of this type (isolated phase bus construction) and size (over
5000 amperes current rating and 80 Ks interrupting rating at generator
voltages). The existing ANSI/IEEE Standards are applicable to high

voltage switchyard breakers and medium and Tow voltage breakers of the

. type used in plant. The test procedures described in ANSI C37.09-1971

4.2.3

were used by TVA to develop testing requirements for the generator circuit
breakers. This testing was performed by KEMA (The Netherlands) and -
witnessed by TVA. Breakers of this same type and manufacturer (with a
higher rating) have been previously evaluated by NRC and its consultant
(Union Carbide) and approved for installation in McGuire Nuclear Plant.

TVA has performed short circuit studies which show the maximum fault current
anticipated for breaker operation is 145 KA. Based on these studies

TVA specified a rating of 165 KA for the generator breakers. The results
of the tests (Table 3) demonstrates that the generator circuit breakers
will satisfactorily perform their intended function of isolating the
generator from the 500 KV.grid and allow the grid to backfeed through the
main and unit station Service transformer as an immediate source of
offsite power on a unit trip. The generator circuit breakers successfu]Ty
passed all testing specified by TVA. As an additional precaution against
out- of-phase switching TVA has installed a out-of-sync relay which
supervises generator breaker closure by the operator. In the event that

a generator breaker should fail to operate,additional sources of offsite
power are available from the 500 KV and 161 Kv grids. In the unlikely
event of a failure of more than two of the single phase stepup transformers,
which could reguire use of a Tower impedance temporary transformer, TVA
has decided to upgrade the generator circuit breakers to a 200 KA rating.
These modifications will be performed during the refueling outage of unit
2. The additional testing to verify this higher rating will be

- performed on a similar unit at the KEMA test facility and completed prior

to installation of the modifications to the installed breakers. Preoper-
ational tests will be performed on these breakers prior to placing them in
operation. Periodic testing and maintenance of the breakers is planned
for each plant refueling outage. TVA states that as experience is gained
with these breakers, the testing and maintenance will be readjusted
accord1ng1y Based on the above we find the generator breakers acceptable
for use in Units 1 and 2

Summary

We have reviewed the design of the electrical modifications currently being
implemented at Browns Ferry Unit Nos. 1 and 2 and the analyses submitted

by TVA. We have determined that upon satisfactory completion of the
verification tests (which TVA has committed to perform and which are-
discussed in Section 4.2.2, above) that the generic issue regarding the
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adequacy of station electric distribution system voltages is _
acceptably resolved for Browns Ferry Units 1 and 3. Specifically, .
we have found that: :

(1)

(5)

TVA has provided voltage analysis to demonstrate that the Class 1E
equipment voltages remain within acceptable operating limits-for the
postulated worst conditions. Voltages within the operating .
Timits of the class 1E equipment are suppiied for all projected
combinations of plant load and normal offsite power grid conditions,
including an accident in one unit and the safe shutdown of the
other units. .

:TVA has determined that no potential for either a simultaneous or
consequential loss of all offsite power sources exists.

" TVA's reaffirmation of compliance with GDC 17 requirements is

acceptable.

‘Loss of offsite powéf to the Class 1E buses, due to spurious operation
of the voltage relays, will not occur with the 500 KV grid within
its expected operating limits. Spurious separation with the 1671 KV

grid as the power source will not occur as long as this grid i i ]
above 166 KVY. . g:w_ . ,49rT4.is majvta1ned

“The tests proposed by TVA, provided the methods outlined in Section
4.4.2 of this safety evaluation are incorporated, will verify the
analysis accuracy. . .

Degraded Grid Profection

6.3.1 Electrical modifications and changes to Technical Specifications

The following electrical systems design modifications and Technical
Specification changes were proposed by TVA.

d.

Installation of a second level of undervoltage relays on each of the
2160 volt shutdown boards for Units 1 and 2. The second Tevel degraded
grid voltage relaying will consist of a two-out-of-three logic

for each shutdown board. When the 4160 volt shutdown board voltage is
below 3920 (+ 20) volts for 1.63 seconds, the relays will start the
diesel generator for the effected board. After an additional 6.07
seconds, the offsite source breaker is tripped allowing the diesel
generator to supply the effected shutdown board.

Installation of overvoltage alarm annunciated in the control room for
the Unit 1 and 2 4160 volt shutdown boards.

Annunciation in the control room when the 161 kv grid (a third source
of offsite power), normally operated between 160 and 170 kv,
deteriorates below 166 kv. This is the minimum voltage reguired by
this source to supply accident loads on one unit and safe shutdown
Yoads on the second unit. This alarm will allow TVA to take action
and maintain the voltage above 166 kv. _ -
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d. The start bus loss-of-voltage relaying which provides no safety
functions after these modifications have been removed.

e. Additions and changes to the plant Technical Specifications
including the surveillance requirements, allowable limits for the
setpoint and time delay, and limiting conditions for operation
have been provided by the licensee. An analysis to substantiate
1imiting conditions for operation and minimum and maximum setpoint

. Timits were included as part of the modification proposal. The
changes and additions to Technical Specifications have been reviewed
by the NRC and found acceptable with the exception of the periodic
(10 month) testing requirements for Unit 2 onsite power system.
These tests are used to demonstrate the full-functional system -
operability and independence of the onsite power system. The .
licensee's present proposal on how this testing will be performed
is under discussion with TVA and will be resolved prior to the
actual testing that will be required during Unit 2 refueling outage.
Browns Ferry Unit 2 is currently scheduled to shutdown for jts

- fourth refueling beginning on or about March 26, 1982 with a
projected restart date of mid August 1982. Since the test program
and schedule for testing the Unit 1 diesel generators meets all
staff positions, there is reasonable expectation that a satisfactory

. schedule for testing the Unit 2 diesel generators can be resolved
during the next year.. :

:Dné'bf'fhe”NRciéfaff posifidns inAoﬁr-generic létter df June 3,'1977(9)
1s that tests to demonstrate the full-functional operability and '

independence of the onsite power sources are to be performed at least

once per 18 months during shutdown. The ‘tests are to simulate interruption
and subsequent reconnection of onsite power sources. These tests

verify the proper operation of the load-shed system, the load-shed bypass
when the emergency diesel generators are supplying power to their _
respective buses, and that there is no adverse interaction between the
onsite and offsite power scurces. The proposed technical specifications
comply with the requirement to test by simulated loss of offsite power

in conjunction with a safety-injection signal. However, the Unit 2

technical specificationsdiffer from the_Unit 1 technical sggcifjcatio s
in that they share diesel generation. The technical specifications allow

the Unit 1 diesel generator loading test to serve for Unit 2. There is

at present no requirement for periodi¢ verification-that the Unit 2 safety "~~~

related loads can be sequenced onto and maintained on the diesel gener;tors.

Summary

We have reviewed the design and analysis of the electrical modifications
currently being installed at Browns Ferry Units 1 and 2 and have determined
that, subject to resolution of a verification test schedule for Unit 2,
that the generic issue regarding degraded grid protection for class 1E
power systems is satisfactorily resolved for Units 1 and 2. Specifically,
we have determined that: )

(1) The proposed degraded grid modification will protect the Class 1E
equipment and systems from sustained degraded voltage of the offsite
power source.
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(2) The proposed Technical Specification changes while acceptable for
Unit 1 are not fully acceptable for Unit 2. The one unacceptable
test is presently being discussed with the licensee and will be
resolved prior to Unit 2 refueling shutdown.

(3) The existing load shedding circuit will block load shedding once
the diesel generators are supplying the safety loads. The load
shedding feature will be reinstated if the diesel generator breaker
should trip.

Environmental Considerations

We have determined that the amendments do not authorize a change in
effluent types or total amounts nor an increase in power level and will
not result in any significant environmental impact. Having made this
determination, we have further concluded that the amendments involve an
action which is insignificant from the standpoint of environmental impact
and pursuant to 10 CFR 51.5(d)(4) that an environmental impact statement,
or negative declaration and environmental impact appraisal need not be
prepared in connection with the issuance of the amendments.

Conclusion

_ We have concluded, based on the consideration discussed above, that:

(1) because the amendments do not involve a significant increase in the
probability or consequences of accidents previously considered and do

not involve a significant decrease in a safety margin, the amendments

do not involve a significant hazards consideration, (2) there is
reasonable assurance that the health and safety of the public will not be
endangered by operation in the proposed manner, and (3) such activities
will be conducted in compliance with the Commission's regulations and the
jssuance of these amendments will not be inimical to the common defense
and security or to the health and safety of the public.

Dated: September 3, 1981
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TABLE 1. CLASS 1E EQUIPMENT VOLTAGE RATINGS AND ANALYZED WORST CASE
TERMINAL VOLTAGES--BROWNS FERRY UNIT NOS. 1 AND 2
(% of nominal voltage) 500 kV GRID SOURCE

Maximum Minimum
| - Analyzed
Equipment Condition Rated ' Analyzed Rated Steady State Transient
4 KV Motors Start - = 85 - 94.3
Operate 110 105.5 30 103.5 --
460 V Motors Start -- -- 85 -- 89.4
; Operate 110 111.18 90 86.5 --
480 V Starters  Pickup -- -- 85 -- 88.6
Dropout -- -- 60 - .- 88.6
Operate 110 106.5 g0 84.3 e

Other EquipmentD

a. 111.1% is based on no station loads. With any load connected, some
transformer and feeder cable voltage drop would be present. TVA indicates
that the minimum feeder voltage drop is 1%.4 Therefore, with the
connection of a 460 V motor, it would not have a voltage in excess of 110%
of its rated value.

b. 120 V instrumentation and control circuits will, after the proposed
modification is complete, have self-regulating transformers to maintain the
bus voltage at 120 V +1% with an input voltage of 480 V +10%-20%. As seen
zbove for the 480 V starters, the 480 V bus voltage is within these ratings.



TABLE 2. CLASS 1E EQUIPMENT VOLTAGE RATINGS AND ANALYZED WORST CASE
TERMINAL VOLTAGES--BROWNS FERRY UNIT NOS. 1 AND 2
(% of nominal voltage) 161 kV GRID SOURCE

Maximum Minimum
: Analyzed
Equipment Condition Rated Analyzed Rated Steady State Tran51ent
4 kV Motors Start - - 85 - 88.7
Operate 110 112.68 80 97.7 --
460 V Motors  Start - - 85 -- 89.4b
Operate 170 115.9 90 - -96.5P --
480 V Starters Pickup - -- 85 - 88.6b
Dropout -— - 60 - -- 88.6P
Operate 1o e g0 94.3b -~

Other Equipmentd

a. This is based on no station ]dads, i.e.--no equipment is connected.
The observed voltage would be lower as loads are connected.

. .
b. This is based on the lower limit of the degraded voltage relays.

c. 111.1% is based on no station loads. With minimal station shutdown
loads, the starter rating would not be exceeded.

d. 120 V instrumentation and control circuits will, after the proposed
modification is complete, have self-regulating transformers to maintain the
bus voltage at 120 V +1% with an input voltage of 480 V +10%-20%. As seen
for the 480 V starters, the 480 V bus voltage can exceed this rating. How-
ever, as the 480 V bus voltage reaches 115.9% the 120 V voltage would
approach 6% higher than the bus rating. This would not exceed the
equipment ratings when station loads are taken into account.



TABLE 3.

BROWNS FERRY SPECIFIED RATINGS AND TESTS FOR GENERATOR BREAKERS

T"

Parameter

Voxtage kV-rms

Load current
{continuous) kA

Insulation level

Interrupting =
capacity, XA-rms

A. Symmetrical

B, Asynmetrical

Ciose and 1iateh,
kA-peak

Short time, kA

Maximum rate of
rise of recovery
voltage

Out-of-phase -~

Rating - B o ~Tests
24 - ' Dielectric withstand 60-

kV-rms, 1 minute, passed
(routine test).

36 , Heat run BBC Rpt No.
HAQ-2611E (on Bellefonte
" generator contract
72€2-85500), 40.8 kA 50
Hz = 38.57 kA 60 Hz,
breaker within zceceptable
temperature rise.

150 kV BIL Withstood 1.2 x 50
. . microseconds 195 KV
crest, positive and
_negative waves, BBC test—
1-352780-041-900 - - =~ .-
-~ {Bellefonte).: - o

:f IGSM-’<"A} _‘? S - '1-i:v “-w,,.}:

176 kA & 15.5 kV. (See
Raccoon Mountain DEMA
test No. 2366-74,
Passed.

- 230 kA 8 5.5 kV. (See
KEMA 2366-74). Passed.

KEMA test report 624-80).
Passed.

3 sec @ 4 seconds € 467 kA. - (See
165 kA . _ KEMA‘ZBGGfTQ)._ Passed.

Not épecified 3 kV/microseconds; (Seé
o KEMA 2366-T4). Adequate.

29.5 k¥,  29.5 kV & 98 kA.
.90 kA - asymmetrical. - (See KEMA -
oo -2366-TH). Passed. o

[PV N T




- T T 0 oot
- 1ot | o] Trrvasams : : By
o s s , L TN 1
e bttt smuliad ade . ,.u-— bed
ALY I SRR L. vl i m. [V U | U 1~ f SO, ’
R § Mt @ W 2 WA :.‘l".‘
T puv | sapun - MaIes3 Senvyd e (
arwypInny bypuray jo wrsargg a3y im ot g mtma biuy . Ty
m e e i
SNOJIN S1SAIVNY (e &-
ALBAVE WYHIS

ENYIA NV IUUN Adi Bl SHMONY

2 v 1 St
IH RS

GHPHE S daer a1 hNe

“ReairuiEr (2 wA

Tt b

L ury | . mnits .

boommit s |0
M Slam toe) s

LR T MM L ol =T abacwdd

H wia b wis T
— o

Q11X Hw dsy

[} voromet  {

-y

ey diagram of stand-by auxiliary power system

, SN gk 159 M7 i osnus (3
i v Adeav 1D a0 .l wndiag 1o — P Sitped * , . .
P it - - ..Sﬁ..l: - . .'IH»... 4 -
o rL %' vas vm....a we{ ..A—... wnf 1 s ¥ [T L T T ) . . o~
. L R m Ah hil et m m A.u_ " Ir.....wl i i Hotms) ol — o
et s ot soe may Ammiad o e s vas ey it 2w agiad o Py c
. o sots 6 0 vireuiei wni's 3 aicsild "o v bk ee's § veres i o
- e Ve g
gy [ oo T

R Ridal T T e e —
] ..\."

oSl s 4
j P H ot -
1 __ ot tgams { =

P mewiiet O UR ) A

e g |

P iy el ¢
N s hiie  Jure jemiw frne
i ,v . Torwimain] e . i m....u... -

B .mza.:. wo{m w —— O | ,ﬂ [} AT | \~ ] ] i Q ﬁ ﬁL- n_.“: .
(L ] - rrl RS Ty i iadl Al Auan Mo ' “ —
¥t ¢ ud PO PERITPRVENNRIVIIDY DG NEDISNI GRovony SN v (]
i o 6@ gt ey o)
tpiman O — ‘ S B e .
(g $mt ot A FRU IRUOUPIEY DU B 2 ores aas iwunille sm
i) hlﬁ_!f..: wroney mxt K _ S .Oc
. : .i o i ved r..\“ [ DY (CPT YRS S (7 N ST ) T Y3 ©
L {. ----—-.-. - —\_ — i -
[ I i 3
oo ¢ ——gr o
B M o
1)
Y e el ] y 1 ] b
A FEEo a B ) et : mERQun | _&
. O [P H ~ie et -
. S A2 r. L. i = I REEL RO et WY o i V0
: -
el aram— L - _
o S - iV N W 6 % .>:1 L T et ISR
AnvEus'te LM Amot vor ot 8 CTRd
[y bR lids ‘ P oranmss stow ¢ FIHIA
E \ki_ .— :ch—‘: ﬁb e et b M ..%....-....ha.
w o uow e AmEs lwn madieid b
" -q LRI )
[SVvea) — ~ e
20 wasnat
. e _ AT ._:ﬁ. i R g




8
P
P

1
D

7590-01
— ;\/

UNITED STATES NUCLEAR REGULATORY COMMISSION

DOCKET NOS. 50-259 AND 50-260

NOTICE OF ISSUANCE OF AMENDMENTS TO FACILITY
OPERATING LICENSES

The U. S. Nuclear Regulatory Commission (the Commission)has‘issued
Amendment No.75 to Facility Operating License No. DPR-33 and Amendment No. 72
to Facility Operating License No. DPR-52 issued to Tennessee Valley Authority

(the licensee), which revised Technical Specifications for operation of the

Browns Ferry Nuclear Plant, Units Nos. 1 and 2, located in Limestone County,

ATabama. The amendments are effective within 30 days of issuance.

These amendments change the Technical Specifications to reflect
modifications being made to the plant electrical distributions systems and
to resolve the generic issues of adequacy of station electrical distribution

system voltages and degraded grid protection for class 1E power systems.

The application for the %%endments complies with the standards and
requirements of the Atomic Energy Act of 1954, as amended (the Act), and the
Commission's rules and regulations. The Commission has made appropriate
findings as required by the Act and the Commission's rules and regulations in
10 CFR Chapter I, which are set forth in the license amendments. Ptior
public notice of these amendments was not required since the amendments do not

involve a significant hazards consideration.

The Commission has determined that the issuance of these amendments will
not result in any significant environmental impact and that pursuant to 10 CFR
Section 51.5(d)(4) an environmental impact statement or negative declaration
and environmehta] impact appraisal need not be prepared in connection with

the issuance of these amendments.

1170074 810903
871200k 05000259



For further details with respect to this action, see (1) the application
for amendments dated April 9, 1981, as supplemented by letters dated _
June 8, 1981, July 2, 1981, July 31, 1981 and August 17, 1981, (2) Amendment
No. 75 to License No. DPR-33 and Amendment No. 72 to License No. DPR-52 and
{3) the'Commission's ré1ated Safety Evaluation. All of these items are avaiiable
for public inspection at the Commission's Public Document Room, 1717 H Street,
NW., w§shington, D. C. and at the Athens Public Library, South and Forrest,
Athens, Alabama 35611. A copy of items (2) and (3) may be obtained upon request
addressed to the U. S. Nuclear Regulatory Commission, Washington, D. C. 20555,
Attention: Director, Division of Licensing.

Dated at Bethesda, Maryland, this 3rd day of September 1981.

FOR THE NUCLEAR REGULATORY COMMISSION

th1ip Jéj;qlk, Acting Branch Chief
Operating Reactors Branch #2
Division of Licensing



