2/4.8.2 D.C. SOURCES
QPERATING

LIMITING CONDITION FOR OPERATION

3.8.2.1 As « minimum the following D.C. electrical sources shall be OPERABLE :

125-Volt D.C. Bus 111 fed from Battery 111 for Unit 1 (Bus 211 fed from
Battery 211 for Unit 2) and 1ts associated full capacft{
one of its associated crosstie breakers in the open position, and

125-Volt D.C. Bus 112 fed from Battery 112 for Unit 1 (Bus 212 fed fron
Battery 212 for Unit 2) and its associated full capacity charger, and with
one of its associated crosstie breakers in the open position.

APPLICABILITY: MODES 1, 2, 3, and 4.
ACTION:

SURVEILLANCE REQUIREMENTS

With one of the required 125-Volt D.C. buses inoperable due to its norma)
associated full capacit chlrgur being inoperable, operations may continue
provided that within 2 hours the inoperable bus and its associated battery
are energized by the opposite unit’'s 125-Volt D.C. bus and its OPERABLE
charger via the crosstie breakers and that within 24 hours the inoperable
bus and its charger are restored to OPERABLE status. Otherwise be in at
least HOT STANDBY within the next 6 hours and COLD SHUTDOWN within the
following 30 hours.

With both of the crosstie breakers closed for a 125-Volt D.C. bus that is
required to be OPERABLE and with both units operating (Modes 1, 2, 3, or
4), the 125-Volt D.C. bus may energize the opposite unit's inoperable 125-
voit D.C. bus having an inoperable charger without a load restriction.

With both of the crosstie breakers closed for a 125-Volt D.C. bus that is
required to be OPERABLE and with the opposite unit shutdown (Modes 5, 6,
or defueled), the crosstie breakers -a¥ remain closed for up to 7 days
provided items | and 2 below are satisfied. Otherwise open one of the
crosstie breakers.

(1) The shutdown unit’s bus load is restricted to:
ShutdountUnit Operating Unit Load
n
noperabie b 200 ps
Inoperable Gould 63 Amps
OPERABLE Either None —

(2) 1f a lToad restriction applies, then once per 12 hours verify that the
shutdown unit’'s bus loading will not exceed the load restriction.

With one of the required 125-Volt D.C. buses inoperable, except for the
allowances of ACTIONS (a), (b), or (c) above, restore the inoperable bus
to OPERABLE status within 2 hours or in at least MOT STANDBY within the
next 6 hours and in COLD SHUTDOWN within the following 30 hours.

4.8.2.1.1 Each D.C. bus shall be determined OPERABLE and energized from its
battery at least once per 7 days by verifying correct breaker alignment.
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ELECTRICAL POWER SYSTEMS
SURVEILLANCE REQUIREMENTS (Continued)

4.8.2.1.2 Each 125-volt battery bank and its associated charger shall be
demonstrated OPERABLE:

At least once per 7 days by verifying that:
1)  The parameters in Table 4.8-2 meet the Category A limits, and

2) The total battery terminal voltage is greater than or egual to

) C.BO-:Q‘ volts é‘l‘" 126 volts (Gogld) on float charge. 1
121 Y

At least once per 92 days and within 7 days after a battery discharge

with battery terminal voltage below 110 volts, or battery overczharge

with battery terminal voltage above 145 volts, by verifying that:

1) The parameters in Table 4.8-2 meet the Category B limits,

2) There is no visible corrosion at either terminals or connectors,
or the copnection resistance of these items is less than

150 x 10 ohm*, and
3) The average electrolyte temperature of all connected cells is
above 60°F.

At least once per 18 months by verifying that:

1) The cells, cell plates, and battor‘nracks show no visual
indication of physical damage or abnormal deterioration,

2) The cell-to-cell and terminal connections are clean, tight, and
coated with anticorrosion material,

3) The resistance of each cell-to-gell and terminal connection is
less than or equal to 150 x 10" ohm*, and

4) The battery charger will sugp1y 2 load equal to the
manufacturer’s rating for at least 8 hours.

At Teast once per 18 months, during shutdown, by verifying that the
battery capucitzeis adequate to supply and maintain in OPERABLL
status all of the actual or simulated emergency loads for the design
duty cycle when the battery is subject to a battery service test;

#Obtained by subtracting the norug} resistance of: 1) the cross room rack
connector iiuuta-um+yf-400 x 107 ohm, typical) and 2%)the bi-level rack
both—ATST and-Sould+—

connector
cell-to-ce

5 x 10

. ; from the measurad
1 connection resistance.

ohm, typica
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ELECTRICAL POWER SYSTEMS
SURVEILLANCE REQUIREMENTS (Contiiued)

e. At least once :cr 60 months, during shkutdown, by verifying that the
battery capaci 1: at least 80% of the
manufacturer's rat ng when subjec to a pcrfomnco discharge test
or a modified porfomncc dis :’c test. The wodified performance

0

discha tast {c rmance discham test (Gould) may
(ckD) f thc battery service test required by
A Specification 4. l.z 1.2d.;

f. At least once per 18 months during shutdown, by 1v1ng performance
discharge tests or modified pcrfomncc dischargc tests of battery
cuucity to ll'l} battery that shows signs of o.;:.ut on or has
resched the service 1ife ed for application.

nﬁation i1s indicated when the ttory capacity drops -on than 5%
10% of rated capacity rom its capacit{
revious performance test or modified performance test, or 1: below
M 90% {Gould) of the manufacturer’'s rating.
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TABLE 4.8-2 (ATaT)

CATEGORY AV

CATEGORY B‘®

\
PARAMETER LIMITS FOR EACH LIMITS FOR EACH ALLOWABLE®

\ DESIGNATED PILOT CONNECTED CELL VALUE FOR EACH

\\ CELL CONNECTED CELL

=i
Electrolyte >Minimum level >Minimum level Above top of
Level \ indication mark, indication mark, plates,
N and < &* above and < " abov and not
\ maximum level maxioum Tev overflowing
\\L indication mark indication mark
\

Float Voltage 2 2.18 volts 2 2.18 /{lts“’ > 2.14 volts

N\ ///
\
N\ .

\
Specifi e 1.280
Gravity&’

Average of all
connected cells

> 1.290

Not more than
0.020 below
the average of
all connected
cells

Average of all
connected
cells

> 1.280%

(1) For any Category A par
may be cons:gered OgE
Category B measuremen
values, and provided Category A and B
within 1imits within' the next 6 days.

(2) For any Category B parameter(s) outside the
may be considered RABLE provided th~.¢ the
within their allgwable values and pro' ided the
restored to within limits within 7 d2ys.

ter(s) outside the 1imit

—
—

™

s& shown
LE provided that within 24 hours all the
are taken and found to be within their allowable
raveter(s) are restored to

it B

the battery

mit(s) shown, the battery
rameters are
parameter(s) are

Any Cate?org B parameter not within 1ts allowable 'value indicates an
ble ba

inopera

(3)

tlery.
f;; Corrected for
6

electrolyte temperature and leve).

Or battery ¢

Corrected for average electrolyte temperature.

(iclﬁLC PG%Q
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TABLE 4,82 460UsB)

BATTERY SURVEILLANCE REQUIREMENTS
CATEGORY A‘V CATEGORY B®
PARAMETER LIMITS FOR EACH LIMITS FOR EACH ALLOWABLE®®
DESIGNATED PILOY CONNECTED CELL VALUE FOR EACH
CELL CONNECTED CELL
Electrolyte >Minimum Jevel >Minimum evel Above top of
Level » indication mark, indication mark, plates d
‘ and < §" above and < " above and not
waximum level maximum Tevel overflowing
indication mark indication mark
Float Voltage 2 2.13 volts 2 2.13 volts'® > 2.07 volts

Specifi
Gnvﬂy&’

2 1.200®

2 1.195

Average of all

Not more than
0.020 below
the average of
a1] connected
cells

Average of all

(1) For any Cat
may be considered
Category B measurements are taken
values, and provided all Cat

connected cells connected
. cells
> 1.205 2 1.195%
JABLE NOTATIONS

ory Aogaralotnr(:) outside the limit
ERABLE provided that within 2
and found to be within their allowable
‘rz A and B parameter(s) are restored to
s

within 1imits within the next 3
r(s) outside the 1imit(s) shown, the battery

(2) For any Cat
may be cons

(3) Any Categor

inoperable
4) Corrected for electroly
S) Or battery charging current is
6) Corrected for average electrol

BYRON - UNITS 1 & 2

ego

cgory Bogaralntc
idered OPERABLE provided that the Categor
within their allowable values and provided the Ca
restored to wivuin 1imits within 7 da
B parameter not within 1§
attery. .
- ‘emperature and level¥
less than 2 amp
yte temperature.

o

[(Goold) 3 amps (C£D)
S

the battery
the

rameters are
parameter(s) are

‘.
{s allowable value indicates an

s/uhen on charge.

.Qor Gw\&. Cotreched for
e\tchol”n Femperniore

\f?r ceLd

3/4 B-12a
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R.C. SOURCES
SHUTDOWN

LIMITING CONDITION FOR OPERATION

3.8.2.2 As a winimum, one 125-volt D.C
associated full-cmc{ty charger and wi

. bus fed from 1ts battery and its
th one g 1ts associated crossife

»
breakers in the open position shall be OPERA” &.

APPLICABILITY: MODES § and 6.
ACTION:

SURVEILLANCE REQUIREMENTS

With both of the crosstie breakers closed for the 125-¥olt D.C. bus that

1s required to be OPERABLE and with the opgosito unit operating (Modes 1,

e intat i oS Sttt SRR £ ok i, Tpenel
ra n . e

char:c’: um'Fm 2 lToad restriction.

With both of the crosstie breakers closed fcr the 125-Yolt D.C. bus that
is ired to be OPERABLE and with both units shutdown {Mcs 5, 6, or
Gcfuoﬁcd) the 125-Volit D.C. bus 1ze the o?posi e unit’s 125-volt
D.C. bus for up to 7 days provided items | and 2 be)ow arc satisfied.
Otherwise open one of the crosstie breakers.

(1) The opnosite un)t's bus load 15 restricted to:
Opposite Bus ™ Operable Bus Load

hoperabie C&p 200 s
Inoperable Gould 63 Amps
opP LE Either None

(2) If a Yoad restriction applies, then once per 12 hours verify that the
opp:s:t:’:hutdm unit's bus iuding will not exceed the load
restriction.

With the uired 125-Volt D.C. bus inoperabie, except for the allowances
of ACTIONS l&‘gr (b) above, fmmediately suspend all operations involving
CORE ALTERATIONS, positive reactivity additions, or movement of irradiated
fuel; initiate corrective action to restore the required bus to OPERABLE
status as soon as possible; and within R hours, depressurize and vent the
Reactor Coolant System through at least a 2 square inch vent.

4.8.2.2 The above required 125-volt D.C. bus fed from 1ts battery and 1ts

a::o:i:t;dlclzurgcr shall be demonstrated OPERABLE per Specifications 4.8.2.1.1
and 4.8.2.1.2.
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ELECTRIC POWER SYSTEMS
BASES

A.L. SOURCES. D.C. SOURCES. AND ONSITE POWER DISTRIBUTION (Continued)

The Surveillance Requirement for demonstrating the OPERABILITY of the
station batteries 1s based on the recommendations of hgu'lator{ Guide 1.129,
“Maintenance Testing and Replacement of l.ar!c Lead Storage Batteries for
Bractice for Mainteninces Tesrine. ohe' hopttiimsry of0 080, “IEEE Recomended

ctice for Main s Tes acemen arge Le orage
Batteries for Generating Sutimng\;aqnsd Substations.*® '
The modified performance (discharge test 1s described in ;
YeEe ste m? *TEEF Recemmended Practice for Maintenance,
I:;%:"h“‘ Replacement of Vented Lead-Acid Batteries for Stationary

ca
test on the -ATET; battery 1n Tieu of a service test and 2 performance discharge
test i Regulatory Guide 1.129, b'ullto Position C.1, because
t:: t::trc.l?:cMm rats envelopes the load cycle of 3. service test.

Verification ofthé crosstie loading 1imits in Specifications 3.8.2.7 and
l.l.z.:ronsuns that the OPERABLE utug will have sufficient capacity to <
energize the design basis Toads of fts DU bus while maintaining the limited DC
loads of the inoperable DC bus on a shutdown unit.

Verifying average electrolyte temperature above the winimum for which the
battery was sized, total battery terminal voltage on float charge, and the
performance of hitory service and dismao tests ensures the cfhctivonus
of the charging systca, the ability to handle high dischurge rates and compares
the battery capacity at that time with the rated capacity.

The battor¥ service tast is a special test of battery ability, as-

found, to satisfy the dosiro {rements Mtur{ dut‘ c¥clo of the D.C.

electrical power system. The d scharge rate and of the battery service

g:ts't cgru gd; }oltm design duty cycle requirements as specified in UFSAR
“c on . . . - . .4

Table 4.8-2 specifies the normal limits for each designated pilot cell
and each connected cell for elactro) level, float voltage and specific
gravity. The 1imits for the resignated gﬂot cells float voltagc and specific
gravity, greator than HA—MQ—F#W) .13 volts and 0.015 below the
manufacturer’s full charge specific gravity or a ba tcg charger current that
had stabilized at a Jow value, is characteristic of a charged cell with
adequate capacity. The nomal 1imits for each connected cell for float voltage
and specific gravity, ater than 2: 2.13 volts {Gowdd) and not
more than 0.020 below manufacturer’s full charge specific gravity with an
everage specific gravity of all the connected cells no more than 0.010 below

the manufacturer’'s full charge specific gravity, ensures the OPERABILITY and
capability of the battery.

Operation with a battery cell’s garuttor outside the normal Timit but
within the allowable value specified in Table 4.8-2 1s permitted for wp to

7 deys. During this 7-day period: {l) the allowable values for electrolyte
level ensures no ghysical d-ar to the plates with an adequate electron
transfer capability; (2) the allowable value for the average specific gravity
of all the cells, not more than 0.020 below the manufacturer's recommended fuli
charge sgociﬂc gravity, ensures that the decrease in rating will be less than
the safety margin provided in s1zing; (3) the allowable value for an individua)
cell's specific gnvit‘. ensures that an individual cell’s specific gravity
will not be more than 0.040 below the manufacturer’s full charge specific
gravity and that the overall capability of the battery will be maintained
within an acceptable 1imit; and (4) the allowable value for an individual
cell’s float voltage, greater than 2.07 volts (Gouldy,
ensures the battery's capability to perform its des gn function.

BYRON - UNITS 1 & 2 B 3/4 8-2 AMENDMENT NO. 59~
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ACTIONS

(continued)

DC Sources -~ Operating
3.8.4

CONDITION

REQUIRED ACTION

COMPLETION TIME

One DC electrical C.1  eeveenees NOTE--------
power division Only required when
crosstied to opposite unit has an
oepos1te-un1t DC inoperable battery.
QINCtriCY DOMEr ] 0 00 meessecessecsscassnes
subsystem with an
inoperable source, Verify opposite-unit | Once per
while opposite unit 1§ DC bus load s 63 12 hours
n MOI])[ . 6, or amps., (@evid) or & 200
defueled.
AND amps (C&D).
C.2 (ipen at least one 7 days
crosstie breaker
between the crosstied
divisions.
One DC electrical D.1 Restore DC electrical | 2 hours
power subsystam power subsystem to
inoperable for reasons OPERABLE status.
other than Condition
A, B. or C.
Required Action and E.2 Be 1n MODE 3. 6 hours
Associated Completion
Time not met. AND
£.2 Be 1n MODE 5. 36 hours

BYRON - UNITS 1 & 2
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DC Sources - Operating

SURVEILLANCE REQUIREMENTS

SURVETLLANCE

3.8.4

FREQUENCY

SR 3.8.4.1

Verify battery terminal voltage is 2 126 V,
on float charge. (oot o7 % 1276 ¥ (kD))

31 days

SR 3.8.4.2

Verify each battery charger supplies a load
equal to the manufacturer's rating for
z 8 hours.

18 months

SR 3.8.4.3

NOTES
1. The performance discharge test’1n 1\\
SR 3.8.4.4 may be performed in lieu of
the service test in SR 3.8.4.3.

2. This Surveillance shall not be
performed in MODE 1, 2. 3. or 4.

Verify battery capacity is adequate to
supply. and maintain OPERABLE status. the
required emergency loads for the design
duty cycle when subjected to a battery
service test.

18 months

W)

‘.Gw\‘) or 'a: modified P"FO"mnu\
Jisckmrgg test (C&D)

M
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OC Sources - Operating
3.8.4

SURVEILLANCE REQUIREMENTS (continued)
SURVETLLANCE FREQUENCY

SR 3.84.4 NOTE
This Surveillance shall not be performed in
MODE 1. 2, 3. or 4.

Verify battery capacity is = 80% of the 60 months
manufacturer’'s rating when subjected to a
performance discharge test, (Gevid) or & AND

modilicd r"c"' mimet dischargs test (ho) 18 months when

battery shows
degradation or
has reached 85%
of expected
life

R AT e AR TR AT T e e - T
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. DC Sources - Shutdown

3.8.5
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
B. One DC electrical B.l  -rceeve- NOTE---~=«--
power division Only required when
crosstied to opposite unit has an
opposite-unit DC inoperable battery.

electrical power | 0 seeeeseeecaiiiiciaans
subsystem with an

inoperable source, Verify opposite-unit | Once per
while oppusite unit 1s DC bus load is 12 hours
in MODE 5, 6. or £ 63 ampS, (Gevid) or
defueled. € 200 swps (CAD),

AND

B.2 Open at least one 7 days

crosstie breaker
between the crossticd
divisions.

A ———

SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.8.5.1 --
The following SRs are not required to be
performed: SR 3.8.4.2, SR 3.8.4.3. and
SR 3.8.4 4.

For DC sources required to be OPERABLE. the | In accordance
following SRs are applicable: with applicable

SRs
SR 3.8.4.1 SR 3.8.4.3
SR 3.8.4.2 SR 3.8.4.4

R T T T T T L S T S e e S S S S IS
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Battery Parameters

3.8.6
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
(continued) A.2.1 Perform SR 3.8.6.2, 24 hours
SR 3.8.6.5. and
SR 3.8.6.6. AND
Once per 7 days
thereafter
OR
A.2.2 Perform SR 3.8.6.5, 24 hours
SR 3.8.6.6.
SR 3.8.6.7, and AND
SR 3.8.6.8.
Once per 7 days
thereafter
A.3 Restore battery 31 days
arameters to within
imits of the Battery
Inspection Program.
Cne battery with B.1 Restore battery float | 24 hours
reguired fboat cggrent current to < 2 amps.
2z 2 amp§. but < ( 4
LA T Govld) 3 amaps (CD),
\ .
((aord) 3 omps (continued)
(Léd)
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Battery Parameters

3.8.6
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
C. Required Action and C.1 Declare associated Immediately
associated Completion battery inoperable.
Time of Condition A or
B not met.
OR
One or more batteries
with one or more
battery parameters not
within 1imits for
reasons other than
Condition A or B.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.8.6.1 Verify battery parameters are within In accordance
Batte:y Inspection Program limits. with the
Battery
Inspection
Program
SR 3.8.6.2 NOTE
Not required to be met if SR 3.8.6.3
SR 3.8.6.7, and SR 3.8.6.8 are met.
Verify battery float current is < 2 amps,on | 31 days
float charge.
((aood) 3 avps CCED)] (continued)
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0C Sources-—Opgrating

3.8.4
BASES
BACKGROUND The Division 11 (21) and Division 12 (22) DC electrical
(continued) power subsystems provide the control power for its

associated Class 1E AC power load group, 4.16 kV switchgear,
and 480 V Toad centers. The DC electrical power subsystems
also provide DC electrical power tc the inverters. which in
turn power the AC instrument buses. Additionally, the
Class 1E 125 VDC electrical power subsystems Erov1de power
to the 6.9 kV Reactor Coolant Pump (RCP) breakers and the
non-Class 1E 125 VDC buses. The connection between the
Class 1E and non-Class 1E 125 VDC buses contains fuses to
ensure that a fault on the non-Class 1E bus does not cause a
loss of the Class 1E bus.

The DC power distribution system is described in more detail
in Bases for LCO 3.8.9, "Distribution System-Operating.*
and LCO 3.8.10, "Distribution Systems - Shutdown. "

Each battery was sized based upon supplying the design duty
cycle in the event of & loss of offsite AC power concurrent
with a Loss Of Coolant Accident (LOCA) and a single failure
of a Diesel Generator (DG). Each Gould battery has a
swarenteed nominal rating of 1200 ampere-hours, ane-was s1zed
9 b continuously carrying the various estimated
Gov FToads. The¥batteries were sized in accordance with J
TEEE-485-1978 (Ref. 5). The CAD batherieg wet siyed i Accardomit
withh TEEE-435-19%3 (Red. ),
Each 125 VDC battery is separately housed in a ventilated
room apart from its charger and distribution centers. Each
subsystem 1s located in an area separated physically and
electrically from the other subsystem to ensure that a
single failure in one subsystem does not cause a failure in
a redundant subsystem. There is no sharing between
redundant Class 1E subsystems, such as batteries, battery
chargers, or distribution panels. While it is possible to
interconnect the Unit 1 and Unit 2 DC electrical power
subsystems, they normally remain disconnected, except when a
DC source must be taken out of service for the purposes of
maintenance and/or testing, or in the event of a failure of
a DC source.

. ; biag of 2320 ampere-hours
End'\ Cl‘D \NH‘UI e nom\"'-‘ i J\.‘!f volbs fcrf:el\. £ ocks

at the Brhor rake b an owd yolbage of
Goold and C2D baery W& N

(continued)
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DC Sources-Ooeratwng

B 28 4
BASES
BACKGROUND The crosstie between 125 VDC ESF buses 111 and 211 and the
(continued) crosstie between 125 VDC ESF buses 112 and 212 are each

provided with two normally locked open. manually operated
circuit breakers. NO Interlocks are provided since the
interconnected buses are not redundant. However. 1f one
batter{ 15 1noperable. procedural and administrative
controls are used to 1imit the connected 10ad +6-63-ames
based on not exceeding the OPERABLE battery capacity. mJlhese
controls ensure that combinations of maintenance and tes
operations will not Erec]ude the system capabilities to
supply power to the ESF DC loads. The provisions of
agmnistratively controlled, manually actuated.
interconnections between the non-redundant Class 1E DC buses
increases the overall reliability and availability of the DC
systems for each umit in that i1t provides a means for
manually providing power to a DC bus at a time when i1t would
otherwise have to be out-of-service (e.g.. to perform a
battery discharge test during an outage. to replace a
damaged cell. etc.). Crosstie breaker closed alarms are
also provided to alert the operator when the units are
crosstied.

Each Division 11 (21) and Division 12 (22) DC electrical
power subsystem battery charger has ample power output
capacity for the steady state operation of connected loads
required during normal operation. while at the same time
maintaining 1ts battery bank fully charged. Each battery
charger also has sufficient capacity to restore the battery
from the design minimum charge to 1ts fully charged state
while supplying normal steady state loads discussed 1n the
UFSAR. Chapter B (Ref. 4).

oad liwmih Lor Gould batberies (s 63

The | |
amgs ; e [oad liwi} for c€D BﬁHtr-c;
s 200 A pls

(continued)
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OC Sources - Operating
B384

BASES

ACTIONS ClandC2

(continued)
Condition C addresses an operating unit's DC bus that 1s
crosstied to the oppos'te unit’'s associated DC bus. which
has an 1noperable source, when the opposite umt 1s
shutdown. This provision 1s included to accommodate
maintenance and/or testing of the shutdown unit's DC
subsystems .

With the shutdown unit’'s battery inoperable. the operating

unmit will be required to supply all loads on the shutdown

unit’'s crosstied bus should an event occur on the shutdown bhotd
unit. Therefore. Required Action C.1 specifies that the ;iJf;;““

possible loading on the shutdown unit’s DC bus be verifi o6 bust
(o) of Z00 € = bJ ampswonce per 12 hours. Limiting the¥loa g
(ceD) ampe- ensures that the operating unit's DC subsystem will
e not be overioaded 1n the event of a concurrent event on the

operating unit. Required Action C.1 1s modified by a Note
only requiring Regquired Action C.1 when the opposite unit
has an 1noperable battery.

Required Action C.2 requires the associated crosstie breaker
to be opened within 7 days ensures that measures are being
taken to restore the i1noperable battery and reestablish
1ndependence of the DC subsystems.

(continued)
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DC Sources - Operating
B 384

BASES

SURVEILLANCE SR_38.43
REQUIREMENTS

(continued) A battery service test is a special test of battery
capability, as found, to satisfy the design requirements
(battery duty cycle) of the DC electrical power system. The
discharge rate and test length should correspond to the
design duty cycle requirements as specified in Reference 4.

The Surveillance Frequency of 18 months 1s consistent with
the recommenditions of Regulatory Guide 1.32 (Ref. 10) and
Regulatory Guide 1.129 (Ref. 11). which state that the
battery service test should be performed during refueling
operations or at some other outage, with intervals between
tests, not to exceed 18 months.

This SR 1s modified by two Notes. Note 1 allows the

performance of a performance discharge test,in lieu of a

service test.
[nsert A ey

qu\a“'\\

The reason for Note 2 is that performing the Surveillance
would perturb the electrical distribution system and
challenge safety systems.

o¢ o wodilied r:"‘orw‘nu disdaargt fost

(continued)
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The modified performance discharge test is a simulated duty cycle consisting of just two
rates - the one-minute rate published for the battery or the largest current load of the du:y
cycle, followed by the test rate employed for the performance test, both of which envelope
the duty cycle of the service test. Since the ampere-hours removed by a rated one-minute
discharge represents a very small portion of the battery capacity, the test rate can be changed
to that for the performance test without compromising the results of the performance
discharge test. The battery terminal voltage for the modified performance discharge test
should remain above the minimum battery terminal voltage specified in the battery service
test for the duration of time equal to that of the service test.



OC Sources - Operating

B3.8.4
BASES
SURVEILLANCE SR 3844
REQUIREMENTS
(continued) A battery performance discharge test is a test of constant

\AS*A ned

r»

current capacity of a battery after having been in service,
to detect any change in the capacity determined by the
acceptance test. The test is intended to determine overall
battery degradation due to age and usage.

The acceptance criteria for this Surveillance are consistent
with 1EEE-450 (Ref. 9) and IEEE-485 (Ref. 5). These
references recommend that the battery be replaced if its
capacity is below 80% of the manufacturer’'s rating. A
capacity of 80% shows that the battery rate of deterioration
is increasing, even if there is ample capacity to meet the
load requirements.

The Surveillance Frequency for this test is normally
60 months. If the battery shows degradation, or if the
battery has reached 85% of its expected 1ife, the
Surveillance Freguency is reduced to 18 months. Degradation
is ind..ated, according to 1EEE-450 (Ref. 9). when the
battery capacity drops by more than 10% relative to its
capacity on the previous performance test or when it is
z 10% below the manufacturer's rating. These Frequencies
?aefcogiistent with the recommendations in IEEE-450

ef. 9).

This SR is modified by a Note. The reason for the Note is
that performing the Surveillance would perturb the
electrical distribution system and challenge safety systems.

BYRON - UNITS 1 &
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The modified performance discharge test is described in the Bases for SR 3.8.4.3. Either the
battery performance discharge test or the modified performance discharge test is acceptable
for satisfying SR 3.8.4.4; however, only the modified performance discharge test may be
used to satisfy SR 3.8.4.4 while satisfying the requirements of 3.8.4.3 at the same time.




BASES (continued)

DC Sources - Operating

B 3.8.4

REFERENCES 1

—
o

11.
__12.

BYRON - UNITS 1 & 2
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10 CFR 50, Appendix A, GDC 17.
Reaulatory Guide 1.6, March 10, 1971.
IEEE-308-1978.

UFSAR, Seciion 8.3.2.1.
IEEE-485-1978, November 1979.

UFSAR, Chapter 6.

UFSAR, Chapter 15.

Regulatory Guide 1.93. December 1974.
1EEE-450-1995.

Regulatory Guide 1.32. February 1977.

Regulatory Guide 1.129, December 1974.
TEEE -485 - 1983,
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DC Sources - Shutdown

g 3.8.5
BASES
ACTIONS Bland B2
(continued)
Condition B addresses a shutdown unit’'s DC bus that 1s
crosstied to the opposite unit’'s associated DC bus. which
has an 1noperable source. when the opposite unit 15 also
shutdown. This provision i1s included to accommodate
maintenance and/or testing of the opposite unit's DC
subsystems
With the opposite unit’'s battery inoperable. the
o unit-specific DC subsystem will be required to supply al)
(Geuld) or 20 1pads on nit's crosstied bus should an event
amps (C&D) occur on the opposite unit\ Therefore, Required Action B.1

specifies that the possibie\loading on the opposite unit s

Lohdown OC bus be verified to be = nce per 12 hours.
e et g‘_f"!'mn ng the ¥1oad +e-63-empe— ensures that the unit-specific
omt's De DC subsystem w11l not be overloaded 1n the event of a

concurrent event on the unit. Required Action B.1 1s
modified by a Note requiring Required Action B.1 when the
opposite unit has an 1noperable battery.

Required Action B.2 requires the associated crosstie breaker
to be opened within 7 days ensures that measures are being
taken to reestablish independence of the DC subsystems.

SURVETLLANCE SR _385.1
REQUIREMENTS

SR 3.8.5.1 requires application of all Surveillances
required by SR 3.8.4.1 through SR 3.8.4.4. Therefore. see
the cggrespondxng Bases for LCO 3.8.4 for a discussion of
each SR

Th1s SR 1s modified by a Note. The reason for the Note is
to preciude requiring the OPERABLE DC sources from being
discharged below their capability to provide the required
power supply or otherwise rendered 1noperable during the
performance of SRs It 1s the intent that these SRs must
st11] be capable of being met. but actual performance 15 not
required.

(continued)
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BASES

Battery Parameters
B 3.8.6

ACTIONS
(continued)

Bl ((bo) 3 amps (C&d),

A float (charging) current 2 2 amps#is indicative of a
battery which has been at least partially discharged.
However, if the float current remains, < 10 amps, this is
indicative of a battery performing as expected when
returning to a full state of charge. The completion time of
24 hours is based on the period necessary for a normally
recharging battery to reach a state of full charge from the
point at which it is capable of performing at 2 80% of the
manufacturer’'s rating.

cl

With one or more batteries with one or more battery
parameters outside the limits (excluding the battery
parameter 1imits covered by Conditions A and B) sufficient
capacity to supply the maximum expected load requirement is
not assured and the corresponding DC electrical power
subsystem must be declared inoperable. Additionally. other
otentially extreme conditions, such as not completing the
Eequired Actions of Condition A within the required
Completion Time, are also cause for immediately declaring
the associated DC electrical power subsystem inoperable.

SURVETLLANCE
REQUIREMENTS

R 3861

This SR verifies required battery parameter testing 1s
ggrformed in accordance with the Battery Inspection Program.

e required parameters include the condition of the battery
terminals and connectors, the battery connection resistance.
the condition of the battery cells., cell plates. and racks,
the electrolyte level. float voltage. and specific gravity.
The term "connected battery cell" excludes any battery cell
that may be jumpered out.

(continued)

BYRON ~ UNITS 1 & 2 B 3.8-68 Revision A



Battery Parameters
B 3.8.6

BASES

SURVE ILLANCE SR_3.8.6.1 (continued)

REQUIREMENTS
The BIP limits specified for electrolyte level are based on
manufacturer recommendations and are consistent with the
guidance in IEEE-450 (Ref. 3)., with an extra 1/4 inch
allowance above the high water level indication for
operating margin to account for temperatures and charge
effects. In addition to this allowance. the electrolyte
level 1s permitted to be above the specified maximum leve!
during equaliZing charge. provided it is not overflowing.
These 1imits ensure that the plates suffer no physical
damage and that adequate electron transfer capability is
maintained in the event of transient conditions. IEEE-450
(Ref. 3) recommends that electrolyte level readings should
be made only after the battery has been at float charge for
at least 72 hours. :

The BIP 1imit specified for float voltage is 2 2.13 V for
each individual cell. This value is based on a
recommendation of IEEE-450 (Ref. 3), which states that
prolonged operation of cells < 2.13 V can reduce the 1ife
expectancy of the cell.

The BIP limit specified for specific gravity for each pilot
cell is 2 1.200 (0.015 below the manufacturer fully charged
nominal specific gravity). This value is characteristic of
a charged cell with adequate capacity. According to
IEEE-450 (Ref. 3). the specific gravity readings are based
on a temperature of 77°F (25°C). The specific gravity
readings are corrected for actual electrolyte temperature

ve For each 3°F (1.67°C) above 77°F (25°C). 1 point
.001)7s added to the reading: 1 point is subtracted for
each 3°F below 77°F. The specific gravity of the
electrolyte in a cell increases with a loss of water due to
electrolysis or evaporation. However, correction for level
is not required when battery charging current 1s < 2 amps
when on float charge.

lIof cack Gould bs“‘f’. The specibic anw.'tl rudiaa: for
weh C2) b‘“"—'} are corfecked Lor ackodd dc.d'ﬂ‘,h

hmptf\kv", bt not Ler level, which 5 in accerdtnce
with g Wkrl manv achrers e omamendations,

!

(continued)
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BASES

Battery Parameters
B 3.8.6

SURVEILLANCE
REQUIREMENTS
(continued)

R 3863

This SR verifies specific gravity for each pilot cell is

within the Timit specified in the BIP, = 1.200 (0.015 below

the manufacturer fully charged nominal specific gravity),

This value is characteristic of a charged cell with adequate

capacity. According to IEEE-450 (Ref. 3), the specific

ggavity readings are based on a temperature of 77°F (25°C).
e specific gravity readings are corrected for actual

Jectrolyte t el. For each 3°F (1.67°C)
above . 1 point (0.001) is added to the reading:

1 point is subtracted for each 3°F below 77°F. The specific
gravity of the electrolyte in a cel’! increases with a loss
of water due to electrolysis or evaporation. However,
correction for level is not required when battery charging
current is < 2 amps when on float charge.

This SR 1s modified by a Note which allows either float
current or specific gravity to be used to determine the
state of charge of the battery. If float current is used,
the specific gravity SRs (SR 3.8.6.3. SR 3.8.6.7. and

SR 3.8.6.8) are not required to be met. If specific gravity
is used, the float current requirement (SR 3.8.6.2) is not
required to be met. Because of specific gravity gradients
that are produced during the recharging process, delays of
several days may occur while waiting for the specific
gravity to stabilize. A stabilized charger current is an
acceptable alternative to specific gravity measurement for
determining the state of charge. This phenomenon is
discussed 1n IEEE-450 (Ref. 3).

3R _3.8.6.4

This Surveillance verification that the average temperature
of representative cells is = 60°F, is consistent with a
recommendation of IEEE-450 (Ref. 3). that states that the
temperature of electrolytes in representative cells should
be determined on a quarterly basis.

Lower than normal temperatures act to inhibit or reduce
battery capacity This SR ensures that the operating
temperatures remain within an acceptable operating ange.
This 1imit is based on manufacturer recommendations.

(continued)
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for each Gould battery. The specific gravity readings for each C&D battery are corrected
for actual electrolyte temperature, but not for level, which is in accordance with the battery
manufacturer’s recommendations.



ATTACHMENT C

EVALUATION OF SIGNIFICANT HAZARDS CONSIDERATIONS FOR
PROPOSED CHANGES TO APPENDIX A
TECHNICAL SPECIFICATIONS OF
FACILITY OPERATING LICENSES
NPF-37 AND NPF-66

Commonwealth Edison has evaluated the proposed amendment and determined that it
involves no significant hazards considerations. According to 10 CFR 50.92(c), a proposed
ameadment to an operating license involves no significant hazards considerations if operation
of the facility in accordance with the proposed amendment would not:

1.

3.

Involve a significant increase in the probability or consequences of an accident
previously evaluated; or

Create the possibility of a new or different kind of accident from any accident
previously evaluated: or

Involve a significant reduction in a margin of safety.

The proposed changes allow for the replacement of the 125 volt dc Gouid batteries with new
125 volt dc C&D batteries and revise the crosstie loading limitation.

A

The proposed change does not involve a significant iicrease in the probability or
consequences of an accident previously evaluated.

The replacement C&D battery has been selected to meet or exceed the design,
functional, and operational requirements of those of the present Gould battery,
including crosstie load limitations. The C&D batteries are similar in design to the
installed Gould batteries (e.g., electrolyte specific gravity and construction of the
plates) except for capacity. The replacement C&D batteries have a significantly
larger capacity than the Gould batteries, which can provide additional margin for
future use. Also, the C&D batteries are qualified for a 20 year life and meet the
latest applicable standards. The short circuit current provided by the C&D batteries
is well within the interrupting capability of the existing DC system circuit breakers.

Additionally, the crosstie limit is increased to take advantage of the larger C&D
battery capacity. The C&D batteries were sized based on having sufficient capacity
to energize the design basis DC loads for an operating unit with the IEEE-485 design
margin while maintaining the desired limited DC load of 200 amps for a shutdown
unit. This proposed change allows use of the C&D batteries’ larger capacity.



. The overall design, function, and operation of the DC system and equipment has not
been altered by these changes. The proposed changes do not affect any accident
initiators or precursors and do not alter the design assumptions for the systems or
components used to mitigate the consequences of an accident as analyzed in UFSAR
Chapter 15. Therefore, there is no increase ini the probability or consequences of an
accident previously evaluated.

B. The proposed change does not create the possibility of a new or different kind of
accident from any accident previously evaluated.

The replacement C&D batteries will provide the same functions as those of the
installed Gould batteries and will be operated with the saiiic types of operational
controls. These limits include battery float terminal voltage, individual cell voltage
and electrolyte specific gravity, and crosstie loading. Crosstie conditions are allowed
under the present Technical Specifications. The crosstie limit is increased to take
advantage of the larger C&D battery capacity. The remaining changes are
administrative in nature or provide clarification to maintain consistency with other
Technical Specifications.

The DC system and its equipment will continue to perform the same functions and be
operated in the same fashion. The proposed change does not create any new or
common failure modes. The proposed changes do not introduce any new accident
initiators or precursors, or any new design assumptions for the systems or components
used to mitigate the consequences of an accident. Therefore, the possibility of a new
or different kind of accident from any accident previously evaluated has not been
created.

5 The proposed change does not involve a significant reduction in a margin of safety.

The replacement C&D batteries will meet or exceed the design, functional, and
qualification requirements those of the installed Gould batteries. The proposed
Technical Specification limitations for the C&D batteries are derived from the same
methodology as the Gould batteries with applied margins in accordance with JEEE
485. Increasing the crosstie loading limit takes advantage of the larger C&D battery
capacity with its increased design margin. The proposed change to the crosstie
loading limit will continue to conservatively envelope the postulated design
requirements. The remaining changes are administrative in nature or provide
clarification to maintain consistency with other Technical Specifications.

The inherent design conservatism of the DC system and its equipment has not been
altered. The DC system and its equipment will continue to be operated with the same
degree of conservatism. Therefore, there is no reduction in the margin of safety.

Therefore, based upon the above evaluation, Commonwealth Edison has concluded that these
changes involve no significant hazards considerations.



ATTACHMENT D

ENVIRONMENTAL ASSESSMENT FOR
PROPOSED CHANGES TO APPENDIX A
TECHNICAL SPECIFICATIONS OF
FACILITY OPERATING LICENSES
NPF-37 AND NPF-66

Commonwealth Edison has evaluated the proposed amendment and determined that it meets
the criteria for a categorical exclusion set forth in 10 CFR 51.22(c)(9). This determination is
based upon the following: The proposed amendment changes requirements regarding the
installation and use of facility components located within the restricted area (as defined in

10 CFR 20) and surveillance requirements; and the proposed amendment involves no
significant hazards considerations, no change in the amount or type of any effluent that may
be released offsite, and no increase in individual or cumulative occupational radiation
exposure. Pursuant to 10 CFR 51.22(b), neither an environmental impact statement nor an
environmental assessment is necessary for the proposed amendment.



