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***** March 14, 1994

:

Docket Nos. 50-259, 50-260
and 50-296

i

LICENSEE: Tennessee Valley Authority (TVA)

FACILITY: Browns Ferry Nuclear Plant, Units 1, 2, and 3

SUBJECT: SUMMARY OF THE MARCH 8, 1994 MEETING WITH THE TENNESSEE VALLEY '

AUTHORITY REGARDING EXTENSION OF ALLOWED OUTAGE TIME TO SUPPORT
CONTROL POWER BATTERY REPLACEMENT

A meeting was held on March 8, 1994 in Rockville, Maryland, between
representatives of the NRC staff and the Tennessee Valley Authority (TVA).
This meeting was requested by TVA to discuss its planned application to extend
the technical specification allowed outage time (A0T) for certain battery
systems at the Browns Ferry Nuclear Plant (BFN) Units 1, 2, and 3. TVA has
identified the required technical specification amendments as a cost-
beneficial licensing action. Meeting attendees are listed in Enclosure 1. A
copy of the handout.provided by TVA is in Enclosure 2.

TVA plans to request an extension of the A0T for the BFN Shutdown Board
Control Power batteries from 5 days to 45 days. The planned A0T extension is
a temporary change to permit battery replacement while. BFN Unit 2 as
operating. The batteries are being replaced because they are approaching the
end of their service life, and because additional capacity is needed to
support multi-unit operations.

TVA plans to request a 45-day A0T interval based on their evaluation of the
time required for each battery replacement, with some margin. The staff
cautioned TVA to be certain that the requested interval is adequate to avoid
operational and licensing problems as the work is performed.

A total of five batteries will by replaced. One will be replaced during the
BFN Unit 2 refueling outage scheduled to begin in October 1994. - The others
will be replaced sequentially on roughly a 2-month interval starting in early
1995.

Using a BFN PRA model, TVA has estimated an increase in core damage frequency
of about 0.3% for the year in which the battery replacement is performed. The
staff indicated that while it is able to use PRA arguments to justify
amendments such as this, TVA should take care to ensure adequate information
is provided to permit a thorough staff review. In response to staff
questions, TVA indicated plant operators will have procedures available
addressing what measures are required to deal with transients or accidents
which may occur during the extended A0T interval. TVA was also asked to
examine whether recovery from a plant shutdown could be inhibited during the
battery modifications.
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TVA has identified this proposed change as a cost-beneficial licensing action.

(CBLA). Alternatives, such as an extension of the BFN Unit 2 refueling outage
or a temporary battery installation to supplement the existing batteries
during the replacement, are not being pursued because of their relatively high
cost. Since the PRA indicates low safety impact, TVA does not believe these
high costs are justified. Therefore, TVA plans' to request this action be
considered as a CBLA for staff approval by December 1,1994. TVA plans to
submit the proposed change in late April 1994.

Original signed by
Joseph F. Williams, Project Manager
Project Directorate 11-4
Division of Reactor Projects - 1/II
Office of fluclear Reactor Regulation

Enclosures:
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2. TVA Handout
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See next page
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ENCLOSURE 1

ALT [[lQEfj

TVA/NRC MEElitLG

MARCH 8. 1924

tLA111 DRG.All1AlLON

Joe Williams NRR/PD !!-4

Amar Pal NRR/EELB

S. N. Saba NRR/EELB

Henry L. Jones TVA/BFN Engineering

Raymond H. Wright TVA/BFN Engineering

Johnny E. Dollar TVA/BFN Operations

Earl M. Ridgell TVA/ Chattanooga Licensing

Pedro Salas TVA/BFN Licensing

Frederick J. Hebdon URR/PDII-4

Paul Gill NRR/EELB
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BROWNS FERRY NUCLEAR PLANT'

'

cc:
Mr. Oliver D. Kingsley, Jr. General Counsel
President, TVA Nuclear and Tennessee Valley Authority

Chief Nuclear Officer ET llH
Tennessee Valley Authority 400 West Summit Hill Drive
6A Lookout Place Knoxville, TN 37902
1101 Market Street
Chattanooga, Tennessee 37402-2801 Mr. B. S. Schofield, Manager

Nuclear Licensing and Regulatory
Mr. Craven Crowell, Chairman Affairs
Tennessee Valley Authority Tennessee Valley Authority
ET 12A 4i Blue Ridge

; 400 West Summit Hill Drive 1. 01 Market Street
Knoxville, TN 37902 Ctattanooga', TN 37402-2801

Mr. W. H. Kennoy, Director Mr. T. D. Shriver
Tennessee Valley Authority Nuclear Assurance and Licensing'

ET 12A Browns Ferry Nuclear Plant
.

400 West Summit Hill Drive Tennessee Valley Authority
; Knoxville, TN 37902 P.O. Box 2000

Decatur, AL 35602-

Mr. Johnny H. Hayes, Director
Tennessee Valley Authority Mr. Pedro Saias
ET 12A Site Licensing Manager
400 West Summit Hill Drive Browns Ferry Nuclear Plant
Knoxville, TN 37902 Tennessee Valley Authority

P.O. Box 2000 !
Mr. O. J. Zeringue, Sr. Vice President Decatur, AL 35602
Nuclear Operations
Tennessee Valley Authority Mr. Roger W. Huston
3B Lookout Place Tennessee Valley Authority
1101 Market Street 11921 Rockville Pike, Suite 402
Chattanooga, TN 37402-2801 Rockville, MD 20852

Dr. Mark 0. Medford, Vice President Regional Administrator
Technical Support U.S. Nuclear Regulatory Commission |
Tennessee Valley Authority Region II |

3B Lookout Place 101 Marietta Street, NW., Suite 2900 l

1101 Market Street Atlanta, GA 30323 I
Chattanooga, TN 37402-2801 |

Mr. Charles Patterson '

Mr. D. E. Nunn, Vice President Senior Resident Inspector |
1Nuclear Projects Browns Ferry Nuclear Plant

Tennessee Valley Authority U.S. Nuclear Regulatory Commission
38 Lookout Place Route 12, Box 637
1101 Market Street Athens, AL 35611
Chattanooga, TN 37402-2801

Chairman
Mr. R. D. Machon, Site Vice President Limestone County Commission
Browns Ferry Nuclear Plant P.O. Box 188
Tennessee Valley Authority Athens, AL 35611
P.O. Box 2000
Decatur, AL 35602 State Health Officer

Alabama Department of Public Health
434 Monroe Street
Montgomery, AL 36130-1701
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1. OPENING REMARKS

REQUEST FOR TEMPORARY AMENDMEPIT
-

.

Technical Specification 3.9.B.8-

Five-day allowed outage time (AOT)-

Extend AOT to 45 days-

UPGRADE 250-V DC SHUTDOWN BOARD CONTROL POWER SUPPLY SYSTEM
-

- Batteries approaching end of service life

Increase capacity for multi-unit operation-

Improve maintainability and reliability-

WORK SCOPE INVOLVES REPLACING-

Batteries-

- Battery chargers

Distribution boards and associated hardware-

PS
1

. .
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1. OPENING REMARKS
(CONTINUED)

OVERVIEW INVOLVED SYSTEMS
.

-

AC electrical distribution system-

250-V DC power supplies-

DISCUSS SAFETY SIGNIFICANCE OF LCO EXTENSION-

Ample margin with single unit operating-

Diverse electrical system-

PRA shows low risk-

COST BENEFICIAL LICENSING ACTION (CBLA)
-

Alternatives involve high cost-

Allowed outage time extension involves low safety significance-

i

PS
2

|
| .

_ _ _ _ . _ . . _ _ _ _ _ _ _ _ _ _ _ _ - - - _ _ _ _ _ - _ - - - - - - - - --- "
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.
;

j :.

.

II. SCOPE OF WORK
-i

L

APPROXIMATELY 40 DAYS NEEDED TO REPLACE 250-V DC CONTROL POWER SUPPLY
*

;-

;

SYSTEM COMPONENTS '

Batteries.-

,

1

t

Battery racks-
'
.

c.

Battery chargers
!

-

Distribution panels- '

9

Associated hardware-

*

.

Physical lay-out limits speed of work-

1

,

.

~ RHW
3,

e *

-$...--_..~._ . _ _ _ - - - - - . . . _ _ - _ - - - - _ - _ _ - _ . _- - a e - -- m # J +- %-'
'



11. SCOPE OF WORK,
(CONTINUED)

250V BTRY
.

BLC-SB-D 1 250V BTRY BLC-SB-C

250V BTRY 250V BTRY CHGR SB-C
.

CHGR SB-D 250V BTRY PNL BD SB-C3250V BTRY L'" -i 3 i L
- 3 i BACKUP CONTROLPNL BD ,

SB-D ( PNL
-

j _ _ - _ _ - .. .... . t ...e
'

d 1 .c

,

A 0
,c [1. :-

:t.fi 't-?i
'

:
L

480V 2A '

SHUTDOWN 4160V SHUTDOWN BOARD C-

BOARD '
{ '

_ _ s.

%[ 480V REACTOR MOV BD 2A 250V REACTOR'

g MOV BD 2A,

2B I I I I

'

,

, O * O
.

RHW
4

..
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II. SCOPE OF WORK
(CONTINUED)

.

.

'

APPROXIMATELY 5 DAYS NEEDED-FOR POST MODIFICATION TESTING
..

-

Calibrate meters-g

Load test charger-

Cell connection resistance verification-

Equalizing charge-

Discharge test-

>Equalizing . charge-

t

-

r

4

+

N

RHW'
. 5

- . . .
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Ill. SYSTEM DESCRIPTION

|

-

- DIVERSE AC ELECTRICAL DISTRIBUTION SYSTEM-
.

Four Unit 1/2 4160-V AC busses--

t

Four Unit 3 4160-V AC busses-

Eight Emergency Diesel Generators-

' 480-V AC bus off each 4160-V bus-

Two divisions per unit-

!

DIVERSE 250-VOLT DC POWER SYSTEM-
E

Three safety related 250-V DC unit power supplies-

Five safety related 250-V DC shutdown board control power supplies.-

:
RHW

6.

.- -

- - _2______-___._-_-.______---m_a _ _ _ . - _ - _. -__- ,<+r '-9' _- ___ _ . _.____. - -.__ w __ _.2_ _ _ _ _ _ .- -' '_ _ _ _ _ _ _ _-
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||1. SYSTEM DESCRIPTION -

(CONTINUED)

AC ELECTRICAL DISTRIBUTION SYSTEM
TYPICAL

i
1

UNIT 1, 2 UNIT 3
I

I

Shutdown Bus 1 8

| OFF-SITE POWER OFF-SITE POWER

|Shutdown Bus 2
|
1

DG DG DG DG | DG DG DG DG

$A yB $C $D | $ i i T) ) ) ) ) ) ) )
1 4160V4160V

' 3EA 3EB 3EC 3ED

480V i n 480V
I
I

I

I
I
|
1

RHW | 7
I

I

.s

_ - . _ _ _ - . --_-- -----._.- -_.-_ _ -- --_- -- -_ --



111. - SYSTEM DESCRIPTION
(CONTINUED)

SAFETY RELATED 250-VOLT DC UNIT POWER SUPPLY
TYPICAL

480V AC 480V AC
V V

^r 250 v..

: Spare :

Battery ! Charger !
Charger | Connection ! ( "}

'

y _ _

-

L=

,_______ .___________ _______________

| s N |
t |

"-
.

i I ,

'., DIST PNL 8

< , ,
)

|. h, '
_____i

250V Unit .s
Battery Bd' ALT ,NOR

t>

l f-

~ TYPICAL MOTOR LOAD
TYPICAL LOADS
. MOV BOARD

'

480V SHUTDOWN BOARD
> CONTROL POWER (U3) {
4160 V SHUTDOWN BOARD

RHW-
CONTROL POWER (U-3) ' O

-

' DISTRBUTION PANEL
'

.

. ..

hy ----__u .- -_m



111. SYSTEM DESCRIPTION
(CONTINUED)

;

250-VOLT DC SHUTDOWN BOARD CONTROL POWER SUPPLY
TYPICAL

OLD NEW
480V AC C&D TYPE C&D TYPE
\/ 3DCU-9 KCR-11

1 MINUTE 1 MINUTE
RATING- RATING

Spare 250V DC 148 AMPS 500 AMPS
Battery Charger Battery 8-HOUR 8-HOURCharger Connection RATING RATING

Lj Z 100 AMP-HOURS 410 AMP-HOURS
,

L.
.m m.

,_______ ___________

''( k8
g

|
< , < , ,

'
I

I' DIST PNL i' o o a

I> ,
g

._________|

250V Unit 250V Unitp p,

,NOR Battery Bd NORBattery Bd gg ALT to o

4160V SD BD 480V SD BD
Control Power Control PowerRHW g

| -

.. - - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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IV. SAFETY SIGNIFICANCE OF'LCO EXTENSION
.

'

:

,

.

-SINGLE UNIT OPERATING-

.

,

System lightly loaded-

1
Redundant and diverse electrical supplies-

"

!

FULLY.QUAllFIED ALTERNATE POWER SUPPLIES
-

Battery systems highly reliable-

t 1

J Batteries recently replaced-.

-

Batteries and chargers adequate for additional load
,

-
,

4

Associated hardware (e.g., cables, circuit breakers) adequate for additional load-

'

!

,

. .

;

I )

i.

'

RHW
10 :

. -
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IV. SAFETY SIGNIFICANCE OF LCO EXTENSION
(CONTINUED) i

1

i

J

EXTENSION TO EXISTING AOT-o

|

Common power. supply to accident initiation logic1 -

Power available to pumps and valves-

,

b

COMPENSATORY MEASUREo

Temporary power supply cable available-

.

.

'

MITIGATING MEASURESo
i

Pre-job briefings-

.t

Minimize testing / maintenance impact during work-

[
,

Battery outages in series-

-- incorporate lessons learned from 3EB work
>,

RHW I11
,

- - - _ -_ _-___ - _ - - - . _-



IV. SAFETY SIGNIFICANCE OF LCO EXTENSION
(CONTINUED)

PRA SHOWS NEGLIGIBLE IMPACT ON CORE OAMAGE FREQUENCY.-

Each situation modeled-

Base core damage frequency - 4.6E-5/ year-

Change in core damage frequency - 0.325%-

OVERALL INCREASE IN SAFETY*

Better system reliability-

- Reduced maintenance

- Larger capacity batteries

PliW 12
. -

_ _ _ _ - _ - - _ - - - _ . _ _ _ - _ - _ _ _ _ - _ . _ _ _ _ _ _ _ _ . _ . _ . _ _ _ _ _ _ _ _ - _ _ _ . _ _ _ _ . _ _ - - _ _ _ _ _ - - _ - _ _ _ - _ - -
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V. CBLA CONSIDERATIONS

250 VDC CONTROL POWER SUPPLY SYSTEM REQUIRED WHENEVER 1RRADIATED FUEL
*

IS IN THE VESSEL

- 5 day allowed outage time during power operation

Minimum 2 power supplies during refueling for TS required equipment (not including-

3EB).

.

REFUELING OUTAGE DURATION INSUFFICIENT*

Current schedule - approximately 4n days (no core off-load)-

Approximately 120-day outage needed to perform modifications-

MODIFICATIONS NEEDED PRIOR TO UNIT 3 RESTART (- OCTOBER 1995 FUEL LOAD)
*

PS 13



_ _

V. CBLA CONSIDERATIONS
(CONTINUED)

ALTERNATIVES TO LCO EXTENSION INVOLVE HIGH COST
*

-

80-day refueling outage extension ($235,000/ day replacement power) - ~ $18.8 million

Temporary control power installation - - $1 million-

SAFETY RISK ASSOCIATED WITH INSTALLATION OF TEMPORARY POWER
*

Abnormal plant configuration-

- Limited space availability

PS
14

. -
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V. CBLA CONSIDERATIONS
(CONTINUED)

LOW SAFETY SIGNIFICANCE IF ALLOWED OUTAGE TIME EXTENDED
-

PRA shows low risk-

(

Adequate compensatory / mitigation measures-

- Personnel trained

AMENDMENT DURATION ONE YEAR..

- Enter / exit LCO for each power supply modification

45 days work / testing per power supply-

Approximately 2 weeks for surveillance testing and preventive maintenance-

PS
15

. -



V. CBLA CONSIDERATIONS
(CONTINUED)

SHUTDOWN BOARD CONTROL POWER SUPPLY MODIFICATION
CONCEPTUAL SCHEDULE

Start Date 1994 1995
Task Name Date Complete s.p | ocs | No. | o.e jr.o|~un | 4, |% |u |u | m3a

UNIT 2 CYCLE 7 REFUEL OUTAGE 10/ 1/94 11/14/94 c e

POWER SUPPLY 3E8 MODIFICATION 10/ 1/94 11/14/94 c c

TS APPROVAL NEED DATE 12/1/94 12/ 1/94 o

SURV. AND MA!NT. PERIOD 12/15/94 12/31/94 a'%'

POWER SUPPLY *A* MODIFICATION 1/1/95 2115/95 9,c

SURV. AND MAINT. PERIOD 2/15/95 2/28/95 Q
POWER SUPPLY "B* MODIFICATION 3/ 1/95 4/15/95

c c

SURV AND MAINT. PERIOD 4/15/95 4/30/95 e'=c'

POWER SUPPLY t* MODIFICATION 5/1/95 6/15/95
A_

,,

SURV. AND MAINT. PERIOD 6/15/95 6/30/95_ c'='

POWER SUPPLY T* MOD!FICATION 7/1/95 8/15!95 *
=

Baseline Actual Milestone
| }[ |[ ]===== A --c + -- -o

PS 16
. -
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V. CBLA-CONSIDERATIONS
(CONTINUED)

_

.

OVERALL SAFETY BENEFIT-

HIGH PRIORITY APPROVAL REQUESTED-

AMMENDMENT REQUESTED BY DECEMBER 1,1994.-

,

'

f

I

!

PS 17

. - +

- _ . _ .
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ENSING ACTION
COST BENEFICIAL LICCONTROL

SHUTDOWN BOARD LACEMENT
POWER BATTERY REP

TION

TECHNICAL SPECIFIC A
CHANGE TO

PROPOSED
3.9.B.8

-

ION 3.9

TECHNICAL SPECIFICAT
BASES FOR SUPPLY AND

C POWER
-

SECTION 8.6,"250 V D
FSAR
DISTRIBUTION"

*

iN



. . . . - . - . .. - . 4 . - . . -

.

,
.

ENCLOSURE

4

COST BENEFICIAL LICENSING ACTION

SHUTDOWN BOARD CONTROL
POWER BATTERY REPLACEMENT

.

PROPOSED CHANGE TO TECHNICAL SPECIFICATION
-

3.9.B.8

BASES FOR TECHNICAL SPECIFICATION 3.9-

FSAR SECTION 8.6, "250-V DC POWER SUPPLY AND-

DISTRIBUTION"

.

i
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;L 3. 9 /4. 9 AUXILTARY YLRCTRIt'Af. SYS =

N0H 81988h*

LIMIT 2NG CONDITIONS FOR OPERATION
. ;)

.

,

SURVEIT 7 AMCI REQUIREMENTS t

-i3.9.B. Oneration'With Inonerable 4.9.B. Oneration With Inanarable
,

Equinment
Eauinment,

5. When'one'of the shutdown -15. When'a shutdown busbuses is INOPERABLE,
REACTOR POWER OPERATION

is'found to be,

is permissible for a period INOPERABLE, all
of 7 days. 1 and'2 diesel

generators shall be
proven CPERABLE within 24-

,

!hours.
6. When one of the 480-V 6. When one units 1 ]' diesel auxiliary boards and 2 dieselbecomes INOPERABLE, |

REACTOR POWER OPERATION
auxiliary board is
found to.be .|

is permissible for a period -

1
. INOPERABLE, each

|of 5 days,
unit 1 and 2 diesel '!'

senerator shall.be proven !
OPERABLE within'24 hours,
and power availability
for the remaining. diesel
auxiliary board shall be-.
verified within 1 hour _

and at least once per 8
;

hours thereafter. !

7. From and after the.date
that one of the three
250-V unit batteries
and/or its associated i

4

battery board is found to |
be INOPERABLE for any
reason, continued REACTOR !

POWER OPERATION is
permissible during'the
succeeding.7 days. Except
for routine surveillance .|
testing,'NRC shall be. ;

notified within 24 hours- '{.

of the situation, the- )
precautions to be taken i

''during this period, and
the plans to return the
failed component to.an '

OPERABLE state.
'

.

-)-

BFN 3*9/4.9-10 AMENDMENT NO.115 4 |Unit 2
!
l

.

-

.I

+. , , ,. - - . . - , .. . . . - . . - - --.--_---.------_--_:
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3.9/4.9 AUXILIARY YLECTRICAL SYS m 140V 181988
'

LIMITING CONDITIONS FOR OPERATION
SURVEIf f3MCE REQUIREMENTS

3.9.B Ooeration With Inocerable
EcuiDment

e
,, ..

INSERT AA8. om after e dat
that e of

250, iea down b rd b er
or ass ated/

batte boa is fpth'd to '

/ b,e 4ROPERABIJ for'any
eason contin (ed OR

PC OPERAff0N is
p sei de dur the
succeed f days n
accafdance th 3. .B.7.

9. When one division of the
logic system is
INOPERABLE, continued
REACTOR POWER 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
24 hours of the
situation, the
precautions to be taken
during this period, and ~

the plans to retum the
failed component to an
OPERABLE state.

10. (deleted)

11.Titefollowinglimiting
conditions for operation
exist for the
undervoltage relays which
start the diesel
generators on the 4-kV

shutdown boards.

BrN 3.9/4.9-11 AMENDMENT NO 15 4Unit 2

. - - _ _ - .
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INSERT " AA" -

8. From and after the date that[ one of the 250-V shutdown board
/ batteries and/or its associated

battery board is found to be
INOPERABLE for any reason,
continued REACTOR POWER
OPERATION is permissible during
the succeeding five days in
accordance with 3.9.B.7 except
as noted in 3.9.B.8.a belows
a) For the purposes ef

Shutdown Board Battery
and component
replacement only, i

REACTOR POWER OPERATION
is permissible for the
succeeding forty-five
(45) days providing:

|

,

1) Only one shutdown
i

board battery and I

associated components is
being replaced at a
times

2) All components !
normally supplied from I

the shutdown board ) )
ibattery which is

}replaced, are fed from
its alternate sources

l3) Units 1 and 3 are
1 defueled;

4) NRC notification for
3.9.8.a is not required.

-

eum
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e

g'
e

|

BASES FOR TECHNICAL SPECIFICATION 3.9

I
:

' l

|

' !
|

l
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- 3.9 thSU
MAR 2 41993

'

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 transmission system,
and the diesel generators.

The unit station-service transformer P f:: unit 1 or the unit
station-service transformer B for unit 2 provide noninterruptible sources
of offsite power from the 500-kV transmission system to the units 1 and 2
shutdown boards. Auxiliary power can also be supplied from the 161-kV
transmission system through the cournon station-service transforiners or
through the cooling tower transformers by way of the bus tie board. The
4-kV bus tie board may remain out of service indefinitely provided one of
the required offsite power sources is not supplied from the 161-kV system
through the bus tie board.

The minimum fuel oil requirement of 35,280 gallons for each diesel
generator fuel tank assembly is sufficient for seven days of full load
operation of each diesel and is conservatively based on availability of a
replenishment supply. Each diesel generator has its own independent
7-dsy fuel oil storage tank assembly.

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-t1 ee 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 maintensnee and testing, provided all remaining 4-kV
shutdown boards and associated diesel generators, CS, RER, (LPCI and
containment cooling) systems supplied by the remaining 4-kV shutdown
boards, and all emergency 480-V power boards are OPERABLE.

|
The 480-V diesel auxiliary board may be out of service for short periods
for tests and maintenance. i

|

There is a safety related 250-V de unit battery located in each unit.
Each 250-V de unit battery system consists of a battery, a battery

Icharger, and a distribution panel. There is also a backup charger which
can be assigned to any one of the three unit batteries. The 150-V de
unit battery systems provide power for unit control functions, unit DC
motor loads and alternate control power to the 4160 and 480-V ac shutdownboards. The primary control power supplies to the 3A 30 and 3D 4160-V
ac shutdown boards and the Unit 3 480-V ac shutdown boards are also
provided by unit batteries. There are five safety related 150-V de
shutdown battery systems assigned as primary control power supplies to

BFN 3.9/4.9-19 By letter 3/24/93Unit 2

I
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3.9 3 ASIS (cont'd)
Mg 2 4 g:

4160-v ac shutdown boards A B, C, D, and 3EB. Each of these shutdown*

battery systems has as 250-V de battery, a charger, and a distribution
panel. A portable spare charger can be used to supply any one of the
five shutdown battery systems.

Each 250-V de 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-V de system is so arranged, and the batteries sized so 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 besis accident in any one unit. Loss of control power to
any engineered safeguard control circuits is annunciated in the main

|
control room of the unit affected. The loss of one 250-V shutdown board.

battery affects normal control power for the 480-V and 4,160-V shutdown
boards which it supplies.

-

There are two 480-V ac RMOV boards that contain mg 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 og
sets act as electrical isolators to prevent a fault f rom propagating
between electrical divisions due to an automatic transfer. The 480-V ac

iRMOV boards involved provide motive power to valves associated with the
|LPCI mode of the RHR system. Having su mg set out of service reduces

the assurance that full RER (LPCI) capacity will be available when
required. Since sufficient equipment is avsilable to maintain the
minimum complement required for RER (LPCI) operation, a 7-day servicing
period is justified. Having two mg sets out of service can considerably
reduce equipment availability; therefore, the affected unit shall be
placed in Cold Shutdown within 24 hours.

The offsite power source requirements are based on the capacity of the ;
respective lines. The Trinity line is limited to supplying two

1operating units because of the load limitations of CSST's A and B. The
Athens line is limited to supplying one operating unit because of the
load limitations of the Athens line. The limiting conditions are ,

'

intended to prevent the 161-kV system from supplying more than two units
in the event of a single failure in the offsite power system.

:

Specification 3.9.D provides the OPERABILITY requirements for the Unit 3 | )diesel generators when they serve as emergency power supplies to standby
gas treatment train C and control room emergency ventilation train B
when they are being considered OPERABLE for Unit 2 technical

|specifications. The allowable out of service time of 30 days is ;
commensurate with the importance of the affected systems when Unit 3 is ;

in cold shutdown, the low probability of a LOCA/ Loss of offsite power iand availability of onsite power to redundant trains.
I

|

BFN 3.9/4.9-20 By letter 3/24/93
Unit 2 '
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FSAR SECTION 8.6
250-V DC POWER SUPPLY AND DISTRIBUTION
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BFN-8

8.6 250-V DC POWER SUPPLY AND DISTRIBUTION

8.6.1 Safety Obiective

The safety objective of the 250-V DC power system is to
provide a highly reliable source of control power and motive
power as required for the Engineered Safeguards System (ESS)
so that no single credible event can disable the containment
isolation and core standby cooling functions and their
supporting control power sources and circuits.
8.6.2 Safety Desian Basis

1. The ESS 250-V DC power system shall be designed with
adequate independence and redundancy so that the failure
of any single active component will not prevent the
required ESS from functioning.

2. Battery capacity shall be adequate so that any two unit
batteries can supply for 30 minutes, without chargers
available, the DC power required to operate the ESS on any
one reactor unit in the event of a design basis accident,
as well as the DC power required for the safe shutdown and
cooldown of the other two units with a final terminalvoltage of 210-V.

3. The ESS that are supplied from the 250-V DC power system
shall be designed to operate at the required minimum
voltage for individual components.

4. The ESS 250-V DC power system, except for battery 4 and
its associated charger, circuitry, switches, indicators
and alarms, shall be capable of withstanding the Design
Basis Earthqunke without impairment of its function.

5. The ESS 250-V DC power system shall be designed so that
any component, including battery charger, batter
distribution center, and interconnecting wiring,y,can betested without disabling any required ESS.

8.6.3 Descrintion

The 250-V DC power system is made up of two subsystems:
1. The 250-V plant DC system, which consists of four 120-cell

lead-acid batteries (one Class 1E battery and battery
charger per unit, one non-Class 1E station battery and
battery charger, and one Class 1E spare battery charger),
together with the associated chargers, circuitry,
switches, indicators, and alarms (Figure 8.6-la).

8.6-1
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2. The 250-V DC control power supply system (250-V DC control
power supplies A, B, C, D, and 3EB for 4160 V shutdown

j boards A, B, C, D, and 3EB, respectively and the 480V
Shutdown Boards lA, 1B, 2A and 2B), which consists of five
120-cell lead-acid batteries (one battery atid battery
charger for each shutdown board, and one spare battery
charger), together with the associated chargers,
circuitry, switches, indicators, and alarms (Figure
8.6-la).

250-V Plant DC System

The battery chargers are of the solid-state, rectifier type,
capable of working independently. Each charger is capable of
automatically regulating output voltage within i .5 percent of i
its rated value under the following conditions:

!

I1. The load is between 0 percent and 100 percent with the AC
|power feeding the charger deviating from the rated voltage I

by 10 percent.

2. The battery is disconnected.

Each battery charger has the capacity to furnish floating,
equalizing, and fast charge in accordance with the battery
manufacturer's recommendations. j

lEach battery charger provides the 250-V DC supply during
normal operations, keeps its associated battery fully charged
at all times, and recharges the battery after a discharge. Onloss of power to the charger, the battery supplies all
required loads. Each battery is equipped with a low-voltage
alarm which is actuated when battery voltage falls to 240-V.

|Thebatteriesforthe250-VunitandplantDCsystemareof
g the lead-calcium grid construction. The Unit 1 battery has a
g 1-minute rating of 2080 amperes and an 8-hour discharge rating
; of 2320 ampere-hours, Unit 2 and 3 batteries have a 1 minute

rating of 1862 amperes and an 8-hour discharge rating of 2030
ampere-hours, both ratings to a terminal voltage of 210 volta
at 77*F.i

The three unit batteries have engineered safeguards control
loads for the three units distributed among them so that
redundant subsystems on each unit have separate normal and
alternate power supplies. The battery board buses,
motor-operated valve boards, and distribution panels supply
nominal 250-V DC power to their loads without interruption
unless the supply battery is discharged and power to the

8.6-2
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charger is lost. All transfers from normal to alternatesources are done manually, under administrative control
procedures.

The major connected loads for the 250-V DC power system are
listed in Table 8.6-1, Figure 8.6-5, and Figure 8.6-6. The
batteries in the 250-V plant DC system have the capacity to
carry all their required selected loads for 30 minutes without
recharging. Each charger is sized to recharge its battery
from a fully discharged condition in approximately 12 hours
under normal load conditions.

A typical arrangement of the 250-V plant DC system for one
unit is shown in Figure 8.6-2a; and the interconnection scheme
for this same portion for all three units, illustrating
separation requirements, is shown in Figure 8.6-3.

250-V DC Control Power SuDDlv System (for shutdovn boards)

The 250-V DC control power battery chargers have similar
characteristics to the chargers of the plant system except forsize. I

The batteries for the 250-V control power supply system are of i
'

the lead-calcium grid construction. They have a one-minute
rating of 148 amperes and an eight-hour discharge rating of
100 amperes hours, both ratings to a terminal voltage of 210-V i
at 77'F. Although the safety-design basis requirement for |

battery capacity is 30 minutes, the batteries have a greater
capacity (25 amperes for three hours) to supply all required
loads allowing ample time for corrective action if a charger |

'

malfunction occurs.

Normal 250-V DC control power for 4160-V shutdown boards A, B,C, D, and 3EB is supplied by one of the DC control power
supplies with an alternate supply from one of the unit batteryboards through a manual transfer switch. 250-V DC control
power for 480-V shutdown boards lA, 2A, 1B, and 2B is supplied
by one of the DC control power supplies with an alternate
supply from one of the battery boards through a manualtransfer switch. 250-V DC control power for 4160-V shutdown
boards 3EA, 3EC, and 3ED, 480-V shutdown boards 3A and 3B, the
bus-tie board, and the cooling tower switchgear is from the
unit battery boards. Alternate supplies have been providedthrough manual transfer switches. Separations between
redundant control power circuits are maintained external toand within the switchgear.

8.6-3
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The major connected loads for the 250-V DC control power
system are listed in Table 8.6-1 and Figure 8.6-5.

The batteries in the 250-V DC control power supplies have the
capacity to carry all their required loads for 30 minutes

| without recharging. Each charger is sized to recharge its
'

battery from a fully discharged condition in approximately
12 hours under normal load conditions.

The typical arrangement for 250-V DC control power aupplies A,B, C, D, and 3EB is shown in Figures 8.6-2b and 8.6-2c. The
key diagrams for the boards are shown in Figures 8.6-la, b, d,and e.

8.6.4 Safety Evaluation

8.6.4.1 General

The system is arranged and powered so that the probability of
failure of power to any single battery board bus or shutdown
board control bus is very low and that such a failure does notresult in loss of any safeguards function. The system is
designed to meet the intent of the IEEE criteria for nuclear
power plant protection systems (IEEE-279).

Each battery, and its associated equipment, is easily
accessible for inspection and testing. The DC system isungrounded and has a ground detection alarm. The scatprobable mode of battery failure would be deterioration of a
single call which can be detected well in advance by standard,routine battery inspections and testing. The system is

.

designed so that the batteries cannot be paralleled.
|

Each ESS battery and its associated earthquake-type racks and ;
'

holddown bolts are designed as class I equipment in accordancewith Appendix C, " Structural Qualification of Subsystems andComponents."
!

8.6.4.1.1 Plant DC System

Each ESS 250-V DC unit battery board bus can be supplied from
its own battery charger or from the spare charger. The istation battery board bus can be supplied from its own charger !or from the spare charger. The charger switching is done
manually and without normally paralleling the chargers;
however, chargers are designed to operate in parallel if
desired. The chargers can be powered from normal plant
auxiliary power or from the standby diesel-driven generator !system.

8.6-4
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Zero-resistance short circuits at the battery board or any
point downstream can be cleared by the breakers operating
within their ratings. Each unit battery is located in the
control building in its own ventilated, unit battery room.
The station battery is located in the Turbine Building. Itsupplies loads that are not essential for safe shutdown and
cooldown of the nuclear system. This battery is not
considered in the accident load calculations.
8.6.4.1.2 Shutdown Board Control Power Sunniv

Each 250-V DC control power supply can receive power from its
own battery, battery charger, or from a spara charger. The
chargers are powered from normal plant auxiliary power or from
the standby diesel-driven generator system. Zero-resistanceshort circuits between the control power supply and the
shutdown board are cleared by fuses located in the respective
control power supply A, B, C, D, or 3EB. Each power supply is
located in the Reactor Building or Diesel Generator Building
near the shutdown board it supplies. Each battery is located
in its own independently ventilated battery room.
8.6.4.2 Loss of One 250-V DC Unit Battery

The ESS 250-V DC system is 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 eventof 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.
8.6.4.3 Loss of One 250-V DC Control Power Sunnly Batterv

The loss of one battery affects normal control power for the
480-V and 4160-V shutdown board which it supplies. Completeloss of the control power to these shutdown boards results in
loss of only those engineered safeguards supplied by these
boards, which is acceptable.
8.6.5 Inseection and Testino

Routine service and testing are based upon the recommendations
of the manufacturer and sound maintenance practices. Typicalinspections include visual examinations for leaks and
corrosion and a check of all batteries for uniformity, as well

8.6-5
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as values of cell voltage, specific gravity of electrolyte,
and electrolyte level. Any one battery or battery charger may
be removed from the system for testing or repair without loss

4

of service to the system.
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250 V CC CONNECTED LOADS

unit Settery Soerds

1. Aesctor Motor operated valve toerds (3 per mit, A, 8, and c)
2. Turbine Building Distribution Board (1 per mit) *

3. Circuit treeter Board 9 9 (1 per mit)
4 480 v Shutdoesn Soerd Controls (Unit 3)
5. Emergency DC Lighting
6. Unit Preferred AC Motor Generator
7. 4160 V shut w Soere Controts (Unit 3)
8. Susatie Board
9. Cooting fouer Switchseer

station Settery toord

1. Main Turbine Emergency Seering of t Pwee
2. Mein Generator Emergency seet Olt Puups
3. Plant Preferred AC Motor Generator
4 DC Emergency Lis9 ting et Diesel Generator tuilding
5. DistriLution Soard 9 24
6. Dieset Generator Air Compressors
7 Cooling Tower switchseer

Reactor MOV Soord Loads

1. Autodepressucitation aetlef vetves (Mov Soerds A, 8 and C)
2. Pressure Relief volves (MOV Soeces A, 8 and C)
3. Mein steem isolation vetvos solenoids (MOV Soards A and 8)
4. Recirculation MG set Emersoney of t Pues (MOV toerds A and 8)
5. Becke serem vetwee lucy Boards A, 8 and C)
6. AMA shutdown Isoletion valves (MOV 80 erd 8)
7. Division i Engineered safeguards Logic Powee soply

(Mov Soard 8)
8. Reactor Sullding Emergency DC Lighting (MOV Soord 8)
9. NPCI furtine Controts and Auxilleries (MOV Soerd A)

10. MPCI vetwee (Mov Soord A)
11. RCIC furbine Controts & Auxiliaries (Mov Soard C)
12. aCIC vetwee (Mov Soeras 8 & C)
13. Division !! Engineered safeguards Logic Power sopty

(Mov Soord A)

250 v DC control power s m iles

1 4160 v shutdown 80 erd controls (Units 1 & 2), ard 3E8 on unit 3
2. 480 v shutoown Soerd Controts (Units 1 & 2)

Reeiaed try Amenoment 8
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