ROUTING AND TRANSMITTAL SLIP

DATE:February 29, 2000

TO: Susan Fridley, PDR

MAIL STOP: O-P1-17

SUBJECT: Transmittal of TSTFs, TSTF-340, R.3 and TSTF-360, R.0

Attached is an original request plus attachments for proposed changes to the Standard
Technical Specifications which should be docketed in the PDR but NOT distributed.
Please send a copy to the File Center to be entered into ADAMS for the Official Record Copy.

Thanks.

Please contact me if you have any questions.

FROM: Pat Coates
RTSB/DRIP/NRR

PHONE NO:
415-1161

MAIL STOP: O-7H3
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NUCLEAR ENERGY INSTITUTE James W. Davis

DIRECTOR
OPERATIONS DEPARTMENT,
NUCLEAR GENERATION

February 24, 2000

Dr. William D. Beckner, Branch Chief
Technical Specifications Branch
Office of Nuclear Reactor Regulation

U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

SUBJECT: Transmittal of TSTFs
PROJECT NUMBER: 689

Dear Dr. Beckner:

Enclosed are two Technical Specification NUREGs NEI Technical Specification
Task Force (TSTF) Travelers.

TSTF-340, Rev. 3 incorporates some editorial corrections to TSTF-340, Rev. 2,
which the staff has stated will be approved. We have discussed the editorial
corrections with the staff and they requested this revision.

TSTF-360, Rev. 0 proposes a rewrite of the DC electrical specifications and replaces
TSTF-198 through 203. TSTF 198 through 203 are being formally withdrawn with
this submittal of TSTF 360.

Please contact me at (202) 739-8105 or Vince Gilbert at (202) 739-8138 if you have
any questions or need to meet with industry experts on these recommended
changes.

Sincerely,

James W. Davis

Enclosures

c: Patricia Coates
Stewart L. Magruder, NRR-DRPM

Technical Specification Task Force
N

o
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(ISB-15,Rev. 1) TSTF-340, Rev. 3
Industry/TSTF Standard Technical Specification Change Traveler o
Allow 7 day Completion Time for a turbine-driven AFW pump inoperable

Classification: 3) Improve Specifications
NUREGs Affected: & 1430 7 1431 &4 1432 [ 1433 [ 1434

Description: -
Present specifications have a 72 hour Completmn Time for any moperable AFW pump with an Action to be in MODE 4
within 18 hours if the 72 hour Completion Time is not met. The proposed change would allow a 7 day Completion
Time for the turbine-driven AFW pump if the inoperability occurs in MODE 3. The Compleuon Time would be
reduced to 6 hours since the plant is already in MODE 3.

Justification:

This change will reduce the number of unnecessary MODE changes and requests for enforcement discretion by
providing added flexibility in MODE 3 to repair and test the turbine-driven AFW pump following a refueling outage.

Industry Contact: Weber, Tom (602) 393-5764 tweberOl@épsc.com
NRC Contact: . Harbuck, Craig 301-415-3140 cch@nrc.gov
Revision History

OG Revision 0 Revision Status: Closed

Revision Proposed by: NRC

Revision Description:
Original Issue

TSTF Review Information
TSTF Received Date:  25-Sep-97 Date Distributed for Review 12-Oct-98
OG Review Completed: BWOG ¥ WOG CEOG M BWROG

TSTF Comments:
Change is confusing. TSTF agrees with concept but needs better presentation. Tom Weber to prov1de a
revision. -

TSTF Resolution:  Rejected Date: 20-Nov-98

OG Revision 1 v Revision Status: Closed

Revision Proposed by: TSTF

Revision Description:

The TSTF proposes a revision to NRC TSB-15. The NRC's proposed change allows a steam driven AFW
pump to be inoperable for 7 days in MODE 3 following a refueling outage, if MODE 2 had not been
entered.  The justification was the minimal decay heat levels under this Condition, the redundant
capabilities afforded by the AFW system, the time needed to perform repairs and testing of the turbine-
driven pump, and the low probability of a DBA occurring during this time period that would require the
operation of the turbine driven pump. All of these arguments, except the minimal decay heat level, would
apply any time a tarbine driven AFW pump is inoperable (including turbine driven AFW pump
inoperability due to a single steam supply being OPERABLE). In addition, the decay heat level is not
limiting because the motor driven AFW pumps are capable of removing the decay heat and alternate

1/23/00
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Commission is granted. All other use without written permission is prohibited.



(TSB-15, Rev. 1) TSTF-340, Rev. 3

OG Revision 1 Revision Status: Closed -

methods, such as feed and bleed, are also available to remove decay heat if necessary. Therefore, the TSTF |
proposes that the 7 day AOT (with 10 day maximum with the LCO not met) be available anytlme a turbine
driven AFW pump is inoperable. This revision reflects this proposal _

TSTF Review Information A
TSTF Received Date:  01-Jun-99 Date Distributed for Review 15-Jun-99
OG Review Completed: M BWOG & WOG CEOG BWROG

TSTF Comments:
(No Comments)

TSTF Resolution:  Approved Date: 15-Jun-99

NRC Review Information
NRC Received Date: ~ 23-Jun-99
NRC Comments: ‘

8/31/99 - NRC will recommend reject. TSTF will provide a revision to address the issues of (1) the
inoperability of the turbine pump being in MODE 3 and (2) the TS markups and Bases being consistent
with the proposed change and (3) revise Actions to address the different MODES.

10/6/99 - NRC requests a revision to enhance the justification and provide Bases words that indicate that
one steam supply creates the system being inoperable.

Final Resolution: ~ Superceded by Revision : Final Resolution Date: 13-Oct-99

TSTF Revision 1 " Revision Status: Closed

Revision Proposed by: NRC

Revision Description:
Revised to incorporate NRC comments. The Revision 0 description is enhanced and additional Bases are
provided to indicate that one steam supply inoperable results in the system being inoperable.

TSTF Review Information
TSTF Received Date:  03-Nov-99 - Date Distributed for Review
OG Review Completed: [] BWOG [J WOG [J CEOG [] BWROG

TSTF Comments:
{(No Comments)

TSTF Resolution:  Withdrawn  Date:

TSTF Revision 2 Revision Status: Closed

Revision Proposed by: TSTF

Revision Description: )
Revised to return to original intent of NRC TSB-15. Revised NRC proposal to consolidate Condition A
and proposed Condition B to improve readability and to be more consistent with ITS usage rules.

1/23/00
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TSTF Revision 2 Revision Status: Closed -

(TSB-15, Rev. 1) " TSTF-340, Rev. 3 .

TSTF Review Information _
TSTF Received Date: ~ 08-Dec-99 Date Distributed for Review 08-Dec-99

OG Review Completed: @ BWOG @ WOG i CEOG @ BWROG
TSTF Comments: '

WOG - Justification should refer to "enforcement dlscretmn" instead of "waiver of compliance" and mserted ‘
Bases should be consolidated to reduce duplication. o

TSTF Resolution:  Approved Date: 14-Dec-99

NRC Review Information
NRC Received Date:  27-Dec-99

NRC Comments:
(No Comments)
Final Resolution: ~ Superceded by Revision Final Resolution Date: 22-Jan-00

TSTF Revision 3 Revision Status: Active Next Action:

Revision Proposed by; TSTF

Revision Description:

TSTF-340, Rev. 2, is replaced with Revision 3 which makes several editorial corrections to increase
standardization.

* The addition to Condition A is revised to referto a refuchng" instead of a "refueling outage" for
consistency with similar requirements in other specifications (for example, see the Surveillances in Section
3.2).

* The Bases for Required Action A.1 are revised to describe the existing and the new entry Conditions
-and to refer to "refueling" instead of "refueling outage."

* Bases are added describing the Note added to Condition A in accordance with the ITS format and
content.

TSTF Review Information
TSTF Received Date:  22-Jan-00 Date Distributed for Review
OG Review Completed: [] BWOG ] WOG [0 - CEOG [J BWROG

TSTF Comments:
(No Comments)

TSTF Resolution: Date:

Incorporation Into the NUREGs

File to BBS/LAN Date: TSTF Informed Date: TSTF Approved Date:

NUREG Rev Incorporated:

1723/00
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(TSB-15, Rev. 1) TSTF-340, Rev. 3 .

Affected Technical Specifications

Action 3.7.5.A EFW system

‘NUREG(s)- 1430 Only

Action 3.7.5.A Bases EFW system

NUREG(s)- 1430 Only

Action 3.7.5A AFW system

NUREG(s)- 1431 1432 Only

Action 3.7.5.A Bases AFW system

NUREG(s)- 1431 1432 Only

1/23/00
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TSTF-340, Rev. 3 _

INSERT 1

--------- NOTE ------
Only applicable if
MODE 2 has not been
entered following
refueling.

One turbine driven
EFW pump inoperable
in MODE 3 following
refueling.

INSERT 2

a. For the inoperability of a steam supply to the turbine driven EFW pump,
the 7 day Completion time is reasonable since there is a redundant steam
supply line for the turbine driven pump. '

b. For the inoperability of a turbine driven EFW pump while in MODE 3
immediately subsequent to a refueling outage, the 7 day Completion time
is reasonable due to the minimal decay heat levels in this situation.

c. For both the inoperability of a steam supply line to the turbine driven pump
and an inoperable turbine driven EFW pump while in MODE 3 immediately
following a refueling outage, the 7 day Completion time is reasonable due to
the availability of redundant OPERABLE motor driven EFW pumps; and
due to the low probability of an event requiring the use of the turbine driven
EFW pump.

INSERT 5

Condition A is modified by a Note which limits the applicability of the Condition to when the unit has
not entered MODE 2 following a refueling. Condition A allows one EFW train to be inoperable for 7
days vice the 72 hour Completion Time in Condition B. This longer Completion Time is based on the
reduced decay heat following refueling and prior to the reactor being critical.



INSERT 3

R R NOTE ----
Only applicable if
MODE 2 has not been
entered following
refueling.

One turbine driven

AFW pump inoperable
in MODE 3 following
refueling.

INSERT 4
a.
b.
C.
INSERT 6

For the inoperability of a steam supply to the turbine driven AFW pump,
the 7 day Completion time is reasonable since there is a redundant steam
supply line for the turbine driven pump.

. For the inoperability of a turbine driven AFW pump while in MODE 3

immediately subsequent to a refueling outage, the 7 day Completion time
is reasonable due to the minimal decay heat levels in this situation.

For both the inoperability of a steam supply line to the turbine driven
pump and an inoperable turbine driven AFW pump while in MODE 3
immediately following a refueling outage, the 7 day Completion time is
reasonable due to the availability of redundant OPERABLE motor
driven AFW pumps; and due to the low probability of an event requiring
the use of the turbine driven AFW pump.

Condition A is modified by a Note which limits the applicability of the Condition to when the unit has
not entered MODE 2 following a refueling. Condition A allows one AFW train to be inoperable for 7
days vice the 72 hour Completion Time in Condition B. This longer Completion Time is based on the
reduced decay heat following refueling and prior to the reactor being critical.

TSTF-340, Rev.3. .~ |




EFW System
3.7.5

- S 7£- fkuﬁg;;
3.7 PLANT SYSTEMS / - J‘fO, i
3.7.5 Emergency Feedwater (EFW) System ' TR

LCO 3.7.5 [Three] EFW trains shall be OPERABLE.

NOTE
Only one EFW train, which includes a motor driven pump, is
required to be OPERABLE in MODE 4.

APPLICABILITY: MODES 1, 2, and 3,
MODE 4 when steam generator is relied upon for heat removal.

" ACTIONS .

CONDITION REQUIRED ACTION COMPLETION TIME

A. One steam supply to A.l Restore ' 7 days
turbine driven EFW to OPERABLE status.
pump inoperable. AND

10 days from
discovery of
failure to
meet the LCO

B. One EFW train B.1 Restore EFW train to 72 hours
inoperable [for : OPERABLE status. — -_ .
reasons other than AND
Condition A] in
MODE 1, 2, or 3. 10 days from

discovery of
failure to
meet the LCO

(continued)

.:Zj;7SCb;+'!

BWOG STS 3.7-11 Rev 1, 04/07/95



EFW System-
B 3.7.5

T STF- 3‘/0,@:@"’-? \

BASES

APPLICABILITY In MODE 4, with RCS temperature above [212]°F, the EFW
(continued) System may be used for heat removal via the steam
generators. In MODE 4, the steam generators are used for
heat removal until the DHR System is in operation.

In MODES 5 and 6, the steam generators are not used for DHR
and the EFW System is not required.

b d A" 1A
r ')C = rhine d viseom pump i< rhe
ACTIONS A.1l LSA/; N MONES /'mwdf'e#e/.: '5'/0/94»!‘7, Vetuelig,

rd

With one of theL&yo steam supplies to the turbine driven EFW
pump inoperable >action must be taken to restore the Sisam
OPERABLE status within 7 days. The 7 day
Completion Time is reasonable, based on the following
reasons:

€ redundant OPERABLE steam spfiply to the turbine
Griven EFW pump(s);

The availability of the ffedundant OPERABLE motor -
driven EFW pump; and ' Co

iy of an event occurring that _wbuld
require the ipePerable steam supply to the tyrbine
driven EFW

The second Completion Time for Required Action A.l
establishes a 1imit on the maximum time allowed for any
combination of Conditions to be inoperable during any
continuous failure to meet this LCO.

The 10 day Completion Time provides a limitation time
allowed in this specified Condition after discovery of
failure to meet the LCO. This limit is considered
reasonable for situations in which Conditions A and B are
entered concurrently. The AND connector between 72 hours
and 10 days dictates that both Completion Times apply

simu]taneous]y, and the more restrictive must be met.

B.1

When one of the required EFW trains (pump or flow path) is
inoperable, action must be taken to restore the train to

(continued)

BWOG STS B 3.7-26 Rev 1, 04/07/95



AFW System
3.7.5

3.7 PLANT SYSTEMS | [ STF 340,85
3.7.5 Auxiliary Feedwater (AFW) System

LCO 3.7.5 [Three] AFW trains shall be OPERABLE.

NOTE
Only one AFW train, which includes a motor driven pump,
is required to be OPERABLE in MODE 4.

APPLICABILITY: MODES 1, 2, and 3,
MODE 4 when steam generator is relied upon for heat removal.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
A. One steam supply to A.l Restore 7 days
turbine driven AFW to OPERABLE status.
pump inoperabie. ; : AND
P CE%QCx{gJ €?¢7nwm¥:>
) 10 days from

discovery of
failure to
meet the LCO

A

B. One AFW train B.1 Restore AFW train to | 72 hours

inoperable in MODE 1, OPERABLE status. — —

2 or 3 [for reasons AND

other than

Condition A]. 10 days from
discovery of
failure to
meet the LCO

(continued)

WOG STS 3.7-11 Rev 1, 04/07/95



BASES

AFW System
B 3.7.5

T STESHO, Gu 3 f~

LCO
(continued)

of the MSIVs, and shall be capable of supplying AFW to any
of the steam generators. The piping, valves,
instrumentation, and controls in the required flow paths
also are required to be OPERABLE.

The LCO is modified by a Note indicating that one AFW train,
which includes a motor driven pump, is required to be
OPERABLE in MODE 4. This is because of the reduced heat
removal requirements and short period of time in MODE 4
during which the AFW is required and the insufficient steam
available in MODE 4 to power the turbine driven AFW pump.

APPLICABILITY

In MODES 1, 2, and 3, the AFW System is required to be
OPERABLE in the event that it is called upon to function .
when the MFW is Tost. In addition, the AFW System is
required to supply enough makeup water to replace the steam
generator secondary inventory, lost as the unit cools to
MODE 4 conditions.

In MODE 4 the AFW System may be used for heat removal via
the steam generators. ,

In MODE 5 or 6, the steam generators are not normally used
for heat removal, and the AFW System is not required.

—

ACTIONS

-
or it = teerbine drives f“m/o s /'naﬁ_er;,fé _
hie /n MoOVE? """WJI‘CJQ?. Followrg rc-)tuela'ng, .

If one of the twolg;sgm supplies to the turbine driven AFW
train is inoperable,¥action must be taken to restore
OPERABLE status within 7 days. The 7 day Completion Time is
reasonable, based on the following reasons:

Thgfr/aundant OPERABLE steap’supply to the turbin
ven AFW pump;

The availability of rpdundant OPERABLE motor Adriven
AFW pumps; and

ty of an event occurri
operable steam supply

The low probabi

requires the the turbine

driven AFW

(continued)

WOG STS

B 3.7-26 Rev 1, 04/07/95



BASES

AFW System
B 3.7.5

Ti773%0, Re.2

ACTIONS

A.1 (continued)

The second Completion Time for Required Action A.l
establishes.a limit on the maximum time allowed for any
combination of Conditions to be inoperable during any
continuous failure to meet this LCO.

The 10 day CompTetion Time provides a limitation time
allowed in this specified Condition after discovery of
failure to meet the LCO. This Timit is considered
reasonable for situations in which Conditions A and B are
entered concurrently. The AND connector between 7 days and
10 days dictates that both Completion Times apply
simultaneously, and the more restrictive must be met.

—
B.1

With one of the required AFW trains (pump or flow path)
inoperable in MODE 1, 2, or 3 [for reasons other than
Condition A], action must be taken to restore OPERABLE
status within 72 hours. This Condition includes the loss of
two steam supply lines to the turbine driven AFW pump. The
72 hour Completion Time is reasonable, based on redundant
capabilities afforded by the AFW System, time needed for
repairs, and the low probability of a DBA occurring during

"this time period.

The second Completion Time for Required Action B.1
establishes a Timit on the maximum time allowed for any
combination of Conditions to be inoperable during any
continuous failure to meet this LCO.

The 10 day Completion Time provides a limitation time
allowed in this specified Condition after discovery of
failure to meet the LCO. This limit is considered
reasonable for situations in which Conditions A and B are
entered concurrently. The AND connector between 72 hours
and 10 days dictates that both Completion Times apply '
simultaneously, and the more restrictive must be met.

€.1 and C.2

When Required Action A.1 [or B.1] cannot be completed within
the required Completion Time, or if two AFW trains are

(continued)

WOG STS

B 3.7-27 Rev 1, 04/07/95



AFW System
3.7.5

TC 3.7 PLANT SYSTEMS - Y s %

3.7.5 Auxiliary Feedwater (AFW) System

LCoO 3.7.5 [Three] AFW trains shall be OPERABLE.

NOTE-
Only one AFW train, which includes a motor driven pump, is
required to be OPERABLE in MODE 4.

APPLICABILITY: MODES 1, 2, and 3,
- [MODE 4 when steam generator is relied upon for heat

removal].

ACTIONS —
. CONDITION REQUIRED ACTION | COMPLETION TIME

A. One steam supply to A.l Restore Gtedm sdpptys | 7 days
turbine driven AFW to OPERABLE status.
AND

pump inoperable.

10 days from
discovery of
failure to

meet the LCO

— et

=

B. One AFW train B.1 Restore AFW train to 72 hours
inoperable [for OPERABLE status. — —
reasons other than ) AND
Condition A] in
MODE 1, 2, or 3. 10 days from

' discovery of
failure to
meet the LCO .

_.7—— i?::> (continued)
| _net

CEOG STS 3.7-11 Rev 1, 04/07/95



AFW System
B 3.7.5

 TRTF240,B0s

BASES
LCO The LCO is modified by a Note indicating that only one AFW
(continued) train, which includes a motor driven pump, is required to be

OPERABLE in MODE 4. This is because of reduced heat removal
requirements, the short period of time in MODE 4 during
which AFW is required, and the insufficient steam supply
available in MODE 4 to power the turbine driven AFW pump.

APPLICABILITY In MODES 1, 2, and 3, the AFW System is required to be
OPERABLE and to function in the event that the MFW is lost.
In addition, the AFW System is required to supply enough
makeup water to replace steam generator secondary inventory,
Tost as the unit cools to MODE 4 conditions.

In MODE 4, the AFW System may be used for heat removal via
the steam generator.

In MODES 5 and 6, the steam generators are not normally used
for decay heat removal, and the AFW System is not required.

—

F & teerbineg e pumF T Thoge s i oh TG
r—A 1 ﬁr /’10;-3 ,‘Ynmﬁcl;gflf[?- :%/b‘)'\'lg Yeﬁ“‘/lalﬁ) -7

ACTIONS

If one of the two[sifém supplies to the turbine driven AFW
pumps is inoperable,Miction must be taken to restore
—>OPERABLE status within 7 days. The 7 day Completion Time is
reasonable based on the following reasons:

+he l'hofm‘“‘.
6740'/0 ment fo
e

edundant OPERABLE steam #lpply to the turbine

The availability of rpdundant OPERABLE motor dyfven
AFW pumps; and

The Tow probabiMty of an event requiring’the
inoperable st#@m supply to the turbine driven AFW

pump.

he second Completion Time for Required Action A.l
establishes a limit on the maximum time allowed for any
combination of Conditions to be inoperable during any
continuous failure to meet this LCO.

(continued)

CEOG STS B 3.7-25 Rev 1, 04/07/95



AFW System
B 3.7.5

BASES TSTF340, w3

ACTIONS A.1 (continued)

The 10 day Completion Time provides a limitation time
allowed in this specified Condition after discovery of
failure to meet the LCO. This 1imit is considered
reasonable for situations in which Conditions A and B are
entered concurrently. The AND connector between 7 days and
10 days dictates that both Completion Times apply

imu]taneous]y, and the more restrictive must be met.

B.1

With one of the required AFW trains (pump or flow path)
inoperable, action must be taken to restore OPERABLE status
within 72 hours. This Condition includes the loss of two
steam supply lines to the turbine driven AFW pump. The

72 hour Completion Time is reasonable, based on the
redundant capabilities afforded by the AFW System, the time
needed for repairs, and the low probability of a DBA event
occurring during this period. Two AFW pumps and flow paths
remain to supply feedwater to the steam generators. The
second Compietion Time for Required Action B.l establishes a
limit on the maximum time allowed for any combination of
Conditions to be inoperable during any continuous failure to
meet this LCO.

The 10 day Completion Time provides a limitation time
allowed in this specified Condition after discovery of
failure to meet the LCO. This limit is considered
reasonable for situations in which Conditions A and B are
entered concurrently. The AND connector between 72 hours
and 10 days dictates that both Completion Times apply
simultaneously, and the more restrictive must be met.

C.1 and C.2

When either Required Action A.1 or B.1 cannot be completed
within the required Completion Time, [or if two AFW trains
are inoperable in MODES 1, 2, and 3], the unit must be
placed in a MODE in which the LCO does not apply. To
achieve this status, the unit must be placed in at least
MODE 3 within 6 hours, and in MODE 4 within [18] hours.

(continued)

CEOG STS | B 3.7-26 Rev 1, 04/07/95
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(BWOG-103, Rev. 0) TSTF-360

Industry/TSTF Standard Technijcal Specification Change Traveler

DC Electrical Rewrite

Classification: 3) Improve Specifications

NUREGS Affected: i 1430 {7 1431 [ 1432 {4 1433 (4 1434

Description:
LCOs 3.8.4, 3.8.5, and 3.8.6 are revised to:
(1) Provide a specific Action & increased Completion Time for an moperable battery charger.
(2) Relocate preventative maintenance SRs to licensee controlled programs.
(3) Provide alternate testing criteria for battery charger testing.
(4) Replace battery specific gravity monitoring with float current monitoring.
(5) Relocate (to a licensee controlled program based on IEEE-450 and/or the ISTS Bases):
(a) Category A & B value limits for cell voltage and electrolyte level, along with the associated compensatory actions;
(b) Category C specific value limit for electrolyte level;
(c) The specific value limit for electrolyte temperature; and
(d) Specific value for the minimum battery charging float voltage.
(6) Provide specific Actions and increased Completion Times for out-of-limits conditions for cell voltage, electrolyte
level, and electrolyte temperature.
(7) Enbanced Bases are provided for each above change. Addmonally, optional presentations for Battery restoration
times are discussed in Bases Reviewer’s Note.
(8) Eliminate the "once per 60 month" restriction on replacing the battery service test with the battery modified
performance discharge test.

Justification:

The proposed Bases have undergone revision to include substantial information and basis for the proposed
Specifications. The "justification" presented in these Bases (particularly for the proposed Required Actions) is not
repeated in these justifications, but is intended to further support the proposed changes.

(1) Current NUREG STS limit restoration time for an inoperable battery charger to the same time as for an inoperable
battery or a completely deenergized DC distribution subsystem. The primary role of the battery changer is in support of
maintaining OPERABILITY of its associated battery. This is accomplished by the charger being of sufficient size to '
carry the normal steady state DC loads, with sufficient additional capacity to provide some minimal over-potential to the
battery. A secondary safety significant function can be attributed to carrying the post-accident DC load after restoration
of AC power (typically 10-15 seconds - the time required for the EDG to tie on). In analyzed post-accident scenarios,
there is no safety related criteria for recharging a fully discharged battery in any specific time period.

The current 2-hour restoration time is based on Reg Guide 1.93, and has been applied equally to a minimal reduction in
battery charger design capacity (which even may still support any and all post-accident assumed functions) as well as to a
complete disconnected/deenergized DC subsystem. This change is attempting to apply a more reasonable restoration
time, while: a) focusing efforts on retaining battery capabilities; b) continuing to require full charger OPERABILITY
that is based on the margin afforded in the design capacity of the battery charger -- consistent with the current basis for
charger OPERABILITY; and c) the 2-hour restoration time for a deenergized DC distribution subsystem (found in
NUREG STS LCO 3.8.9).

Refer also to the proposed Bases for LCO 3.8.4 Action A for additional discussion. The proposed ACTION A for LCO
3.8.4 (and similarly for LCO 3.8.5) provides a 7-day restoration time for an inoperable battery charger. However, this
time is contingent on a focused and tier approach to assuring adequate battery capability is maintained. This first priority
for the operator is to minimize the battery discharge, which is required to be terminated within 2 hours (Required Action
A.1). Presuming that the battery discharge (if occurring) can be terminated and that the DC bus remains energized (as
required by a separate LCO), there is reasonable basis for extending the restoration time for an inoperable charger
beyond the 2-hour limit. The second tiered action proposes 12-hours to establish that the battery has sufficient capacity
to perform its assumed duty cycle (which may involve some recharging of lost capacity that occurred during the initial 2

2/18/2000
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(BWOG-103, Rev. 0) TSTF-360

hours). Given the choice of a plant shutdown in this condition (as currently required) versus a 12 hour determination (at
the end of which it is reasonable to assume the battery can be shown to have its assumed capacity) followed by a 7-day
restoration period, this appears to be an acceptable relaxation. :

Since the focus of this allowance is that battery capacity be preserved and assured, the means of accomplishing this is
left to plant capabilities. In many cases there would be spare battery chargers that could be employed within the initial 2-
hours, in other cases it may be the degraded normally in service charger that can continue to float the battery.

(2) Per SR 3.0.1, when any SR is not met, the LCO is not met. This is based on the premise that SRs represent the
minimum acceptable requirements for Operability of the required equipment. However, for SRs 3.8.4.2,3.8.4.3,3.8.4.4,
& 3.8.4.5, failure to meet the SR does not necessarily mean that the equipment is not capable of performing its safety
function, and the corrective action is generally a routine or preventative maintenance type activity. For example, the
Bases for SR 3.8.4.4 identify removal of visible corrosion and tightening of terminal connections as a preventative
maintenance SR (both of which are generally quicker than verifying battery connection resistance). SR 3.8.4.3 (visible
inspection for physical damage or deterioration that could potentially degrade battery performance) is not required for the
battery to perform its safety function, but again reflects ongoing preventative maintenance activities. These activities are
inappropriate for Operability SRs and are generally better controlled under the maintenance programs for batteries. With
regard to the resistance verifications of SR 3.8.4.2 and SR 3.8.2.5, the bracketed values of resistance specified in the
NUREG are vendor recommended values; that is, values at which some action should be taken, not necessarily when the
Operability of the battery is in question. The safety analyses do not assume a specific battery resistance value, but
typically assume the batteries will supply adequate power. Therefore, the key issue is the overall battery resistance.
Between Surveillances, the resistance of each connection varies independently from all the others. Some of these
connection resistances may be higher or lower than others, and the battery may still be able to perform its function and
should not be considered inoperable solely because one connector's resistance is high. Overall resistance is a direct
impact on operability, however, it is adequately determined as acceptable through completion of the battery service and
discharge tests. As such, these activities are also inappropriate for Operability SRs and are generally better controlled
under the maintenance programs for batteries.

Furthermore, these surveillances are recommended by IEEE-450, and as such, will be addressed by a plant program
based on [EEE-450 practices that is being committed to with the adoption of these changes.

(3) NUREG STS SR 3.8.4.6 (being revised to SR 3.8.4.2) requires specific parameters for battery charger performance
testing, This test is intended to confirm the charger design capacity. Alternate acceptance criteria are proposed that
would allow an actual in service demonstration that the charger can recharge the battery to the fully charged state within
[24] hours while supplying the largest combined demands of the various continuous steady state loads, after a battery
discharge to the bounding design basis event discharge state. This meets the intent of the existing test and allows for
normal in-place demonstration of the charger capability thereby minimizing the time when the charger would be
disconnected from the DC bus.

(4) This change proposes to replace battery specific gravity monitoring with float current monitoring. This has been the
focus of significant discussion within JEEE-450 committee and between the NRC technical staff. Due to the technical
nature of the rationale and justifications, specific "white paper" discussions have been drafted to address this change.
They are provided in attachments and, in addition to details provided in the proposed Bases, serve as the justification for
this change.

* Attachment 1; <<John Coyle paper - Battery Primer>>

* Attachment 2: <<Kyle Floyd paper - to be provided at a later date>>

(5) (a) NUREG STS LCO 3.8.6 on battery cell voltage and electrolyte level parameters contains various levels
(Categories) of limitations. The Category A & B limits reflect nominal fully charged battery parameter values.
Significant margin above that required for declaration of an OPERABLE battery is provided in these values. These
Category A & B values represent appropriate monitoring levels and appropriate preventative maintenance level for long
term battery quality and extended battery life. As such, they do not reflect the 10 CFR 50.36 criteria for LCOs of "the
lowest functional capability or performance levels of equipment required for safe operation of the facility." Itis
proposed that these values, and the actions associated with restoration, be relocated to licensee controlled programs that
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are under the control of 10 CFR 50.59. These programs are to be based on the recommendations of IEEE-450, 1995.
The parameter values will continue to be controlled at their current level, and actions will be implemented in accordance
with the plant corrective action program. Furthermore, the battery and its preventative maintenance and monitoring are
under the regulatory requirements of the Maintenance Rule. This relocation will continue to assure the battery is
maintained at current levels of performance, and allows the Technical Specifications (and the licensed operators) to focus
on parameter value degradations that approach (but continue to provide some margin to) levels that may impact battery
operability.

(b)(c) The specific limiting values for the battery electrolyte temperature and level are also relocated to licensee
controlled programs that are under the control of 10 CFR 50.59. The Tech Specs will require the electrolyte temperature
and level to be greater than or equal to the "minimum established design limits." Depending on the available excess
capacity of the associated battery, the minimum temperature necessary to support operability of the battery can vary.
Relocation to licensee controlled programs can allow flexibility to monitor and control this limit at values directly related
to the battery ability to perform its assumed function.

(d) The specific limiting value for the minimum operating battery charging float voltage is relocated to the Bases,
which are under the change control of 10 CFR 50.59. The Tech Specs will require the battery charger to supply battery
terminal voltage "greater than or equal to the minimum established float voltage.” The battery manufacturer establishes
this voltage to provide the optimum charge on the battery. This voltage will maintain the battery plates in a condition
that supports maintaining the grid life. As such the "minimum established float voltage" can be adequately controlled
outside of the Technical Specifications.

(6) The remaining parameter limits are proposed to have more specific actions associated with each parameter that
recognizes its unique impact on the battery and its continued operability. The proposed change provides specific Actions
and increased Completion Times for out-of-limits conditions for cell voltage, electrolyte level, and electrolyte
temperature. These allowed times recognize the margins available, the minimal impact on the battery capacity and
capability to perform its intended function, and the likelihood of effecting restoration in a timely fashion avoiding an
unnecessary plant shutdown. The Bases for each Required Action provides specific justification for each proposed action.

(7) Currently, the existing standard allowed outage time for DC System related inoperabilities is the same 2 hours
regardless of whether the DC inoperability is a single charger, a single battery, or the entire train/division without any DC
power. The range of possible degradations to the DC System would seem to dictate the possibility of a range of specific
limitations associated with each level of degradation. Proposed above, are relaxations in allowed restoration times for
inoperable battery chargers, as well as for specific limited off-normal conditions for selected battery parameters. The
proposed change to Specification 3.8.4 continues to retain the previous 2 hour Completion Time for the inoperability of a
battery (even assuming the charger is operable), however, the format is presented such that a separate Action is
applicable for the inoperability of the battery alone. The Bases for this Action (Action B of 3.8.4), acknowledges a
potential for an individual utility to approach the Staff with specific justification to extend the battery restoration time
beyond this 2 hour limit. As such the format is provided to accommodate this potential. In the event, the allowed
restoration time for an inoperable battery is retained at 2 hours, the Bases Reviewer’s Note discusses the appropriate
reformatting to for the optimum presentation.

The potential for extending the battery allowed restoration time might be based on several factors. The Bases
acknowledges that during the time the battery is inoperable, additional single failures are not required to be assumed.
Therefore, even in the event of a loss of offsite power (alone or in conjunction with a DBA), the associated battery
charger will be expected to restore power to the DC subsystem after the associated diesel generator is connected. As
such, an extension to the 2 hour period could be found acceptable on a plant specific basis.

(8) The "once per 60 month" restriction on replacing the battery service test with the battery modified performance
discharge test is eliminated. Since the modified performance discharge test completely encompasses the load profile of
the battery service test, it adequately confirms the intent of the service test to verify the battery capacity to supply the
design basis load profile. ‘
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NOTE: The INSERTS begin with a re-typed version of the Specs (no Bases) for info-only. These re-typed Specs are
made generic to ALL OGs by adopting "{ }" notations for values/wordmg that arevendor—spec1ﬁc The "[ 1" notation
applies normally as throughout the NUREGs.
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Affected Technical Specifications
Bkgnd 3.8.4 Bases DC Sources - Operating

S/A 3.8.4 Bases DC Sources - Operating

Ref. 3.8.4 Bases

DC Sources - Operating

Action 3.8.4.A DC Sources - Operating
Change Description:  New
Action 3.8.4.A DC Sources - Operating

Change Description:  Relabeled C

Action 3.8.4.A Bases

DC Sources - Operating

Change Description:  New

Action 3.8.4.A Bases

DC Sources - Operating
Change Description:  Relabeled C
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Action 3.8.4.B DC Sources - Operating |
Change Description:  New ) )
Action 3.8.4.B DC Sources - Operating
Change Description:  Relabeled D
Action 3.8.4.B Bases DC Sources - Operating
Change Description:  New
Action 3.8.4.B Bases DC Sources - Operating
Change Description:  Relabeled D
SR 3.8.4.1 DC Sources - Operating
SR 3.8.4.1 Bases DC Sources - Operating
SR 3.8.4.2 DC Sources - Operating
Change Description:  Deleted
SR 3.8.4.2 Bases DC Sources - Operating
Change Description:  Deleted
SR 3.8.4.3 DC Sources - Operating
Change Description:  Deleted
SR 3.8.4.3 Bases DC Sources - Operating
Change Description:  Deleted
SR 3.8.44 DC Sources - Operating
Change Description:  Deleted
SR 3.8.4.4 Bases DC Sources - Operating
Change Description:  Deleted
SR 3.84.5 DC Sources - Operating
Change Description;  Deleted
SR 3.8.4.5 Bases DC Sources - Operating
Change Description:  Deleted
SR 3846 DC Sources - Operating
Change Description:  Relabled SR 3.8.4.2
SR 3.8.4.6 Bases DC Sources - Operating
Change Description:  Relabled SR 3.8.4.2
SR 3847 DC Sources - Operating
Change Description:  Relabled SR 3.8.4.3
SR 3.8.4.7 Bases DC Sources - Operating
Change Description:  Relabled SR 3.8.4.3
SR 3.84.38 DC Sources - Operating
Change Description:  Deleted - Moved to SR 3.8.6.6
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SR 3.8.4.8 Bases

DC Sources - Operating

Change Description: ~ Deleted - Moved to SR 3.8.6.6

S/A 3.8.5 Bases

DC Sources - Shutdown

Ref. 3.8.5 Bases

DC Sources - Shutdown

Action 3.8.5.A DC Sources - Shutdown
Change Description:  Relabled B
Action 3.8.5.A DC Sources - Shutdown

Change Description:  New

Action 3.8.5.A Bases

DC Sources - Shutdown

Change Description:  New

Action 3.8.5.A Bases

DC Sources - Shutdown

Change Description:  Relabled B

SR 3.8.5.1

DC Sources - Shutdown

SR 3.8.5.1 Bases

DC Sources - Shutdown

3.8.6 Battery Cell Parameters
Change Description:  Renamed "Battery Parameters”
3.8.6 Bases Battery Cell Parameters

Change Description:  Renamed "Battery Parameters”

Bkgnd 3.8.6 Bases

Battery Cell Parameters

S/A 3.8.6 Bases

Battery Cell Parameters

LCO 386 Battery Cell Parameters
Change Description:  Table 3.8.6-1 Deleted
LCO 3.8.6 Battery Cell Parameters

LCO 3.8.6 Bases

Battery Cell Parameters

Change Description: ~ Table 3.8.6-1 Deleted

LCO 3.8.6 Bases

Battery Cell Parameters

Ref. 3.8.6 Bases

Battery Cell Parameters

Action 3.8.6.A Battery Cell Parameters
Change Description:  Deleted
Action 3.8.6.A Battery Cell Parameters

Change Description:  New

Action 3.8.6.A Bases

Battery Cell Parameters

Change Description:  Deleted
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Action 3.8.6.ABases  Battery Cell Parameters . |
Change Description:  New )
Action 3.8.6.8B Battery Cell Parameters
Change Description:  Relabled E
Action 3.8.6.8 Battery Cell Parameters
Change Description:  New
Action 3.8.6.B Bases  Battery Cell Parameters
Change Description:  New
Action 3.8.6.B Bases  Battery Cell Parameters
Change Description:  Relabled E
Action 3.86.C Battery Cell Parameters
Change Description:  New
Action 3.8.6.CBases  Battery Cell Parameters
Change Description:  New
Action 3.8.6.0 Battery Cell Parameters
Change Description:  New
Action 3.8.6.0Bases  Battery Cell Parameters
Change Description:  New
SR 3.8.6.1 Battery Cell Parameters
Change Description:  Deleted
SR 3.8.6.1 Battery Cell Parameters
Change Description:  New
SR 3.8.6.1 Bases Battery Cell Parameters
Change Description:  New
SR 3.8.6.1 Bases Battery Ceil Parameters
Change Description:  Deleted
SR 3.8.6.2 Battery Cell Parameters
Change Description:  Deleted
SR 3.8.6.2 Battery Cell Parameters
Change Description:  New
SR 3.8.6.2 Bases Battery Cell Parameters
Change Description:  New
SR 3.8.6.2 Bases Battery Cell Parameters
Change Description:  Deleted
SR 3.8.6.3 Battery Cell Parameters
Change Description:  Deleted
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SR 3.8.6.3 Battery Cell Parameters
Change Description:  New ) i
SR 3.8.6.3 Bases Battery Cell Parameters
Change Description:  New
SR 3.8.6.3 Bases Battery Cell Parameters
Change Description:  Deleted
SR 3.8.64 Battery Cell Parameters
Change Description:  New
SR 3.8.6.4 Bases Battery Cell Parameters
Change Description:  New
SR 3.8.6.5 Battery Cell Parameters
Change Description:  New
SR 3.8.6.5 Bases Battery Cell Parameters
Change Description:  New
SR 38.6.6 Battery Cell Parameters
Change Description: New
SR 3.8.6.6 Bases Battery Cell Parameters

Change Description:  New
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ATTACHMENT 1

Battery Primer for Nucle'ar Power Plants .
01/07/2000

Purpose:

At the request of NEI & EXCEL, a Primer for decisions relative to Batteries & DC
systems follows. The Primer discusses the difference between operability of the DC
system and various battery performance parameters and suggested maintenance
activities, identified in IEEE 450. The discussion provides technical rationales for
preparation of the Tech Spec Bases. It includes lessons learned from battery
manufacturers, battery experts, technical papers, experience, field and laboratory
tests, and discussions at SCC 29 and the |IEEE 308 working group, SC 4.1. The .
discussion supplements prior discussions held between John Coyle, Kurt Uhlir, Kyle
Floyd, Bob Beavers, Dan Williamson, John Knox, Saba Saba, and Nanette Gilles
during an IEEE SCC 29 Nuclear Task Force review of several drafts of DC Technical
Specifications. |

References, Communications & papers:

1)  Storage Batteries, George Wood Vinal, June, 1967. Library of Congress #54-
12826

IEEE 450 -1995

IEEE 485 - 1997

IEEE 308 Interpretation (See Enclosure to this Attachment)

Return to Service white paper by Kyle Floyd

b WN
N N N o’

Assumptions, Rules, Design Criteria:

The Discussions centered around battery systems commonly found in Nuclear Power
plants serving as 1E backup power for safety related systems.

1)  The battery grid has a flat plate lead calcium or flat plate lead antimony

construction. ‘

2)  The active component of the Positive Plate, when charged, consists of lead
dioxide.

3)  The active component of the Negative plate, when charged, consists of lead
oxide.

4)  The Cells of the Battery are vented to atmosphere.

5)  The Cells of the Battery are flooded with electrolyte.

6) The battery has a rubber or plastic separator.

7)  The positive plate material is covered by a mat on both sides. The mat
maintains electrical contact between loose lead dioxide particles and the
positive plate.

8)  The nominal Specific gravity added to the Cell when filled is 1.215 plus .010
minus .005.

Battery Primer 1 Attachment 1
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PR NG WP (L I . N . §

When a cell has no current flow, it is at it's open circuit potential. At any voltage
above this potential, the plates are charging. At a potential below this voltage,
the plates have been discharged. The open circuit voltage of a cell with 1.215
specific gravity uniformly mixed, is approximately 2.061 volts. E(open circuit) =
approximately 0.846 + SG. The equation that approximates the open circuit
voltage is defined by the Nernst Equation. The NERNST equation provides a
theoretical voltage for an ideal battery with no current flow. It can be expressed
as a ratio of tetravalent lead ions to divalent lead ions.

Nernst Equation (Vinal, pg. 179, equation 9)

E=E, + [(R x T) /(2 x F)] In [Pb* / Pb?] = 1.87 +.029 log [Pb* / Pb*]

The equation can be restated as internal (open circuit) cell voltage = base cell
voltage plus [(Universal Gas Constant x Temperature)/(2 x Faradays constant)]
x natural log of the ratio of the concentrations of the reactants (active material).
As temperature rises the cell voltage rises. P

The equation can be used to plot the open circuit voltage over a range of
reactants. As the ratio of the reactants increases, the cell voltage rises as the
natural log of the ratio. {1/1 =0, 10/1 = 2.3, 100/1 = 4.6, 1000/1 = 6.9].

Reactant Ratio ‘ E (volts)
1 1.87
10 1.99
100 2.00
1000 2.07
10000 2.14

As Acid concentration increases, hydroxl ions decrease (OH" decreases, PH
lowers). As OH decreases, tetravalent lead ions increase w. The ratio increases
and voltage rises. (Vinal, pg. 190) '
Estimated and Measured values for the density of specific gravity to E

(25 degrees C) are provided below. (Vinal, pg. 192, Table 39) The relationship
between E and the specific gravity is established at the gravity of interest,
1.215.

SG %H.SO, Estimated E Measured E = Measured E - SG
.03 4.55 1.878 1.878
.05 7.44 1.905 1.907
A 14.72 1.960 1.961
15 21.38 2.005 2.006
2 27.68 2.048 2.049 .849
25 33.8 2.095 2.095 .845
28 37.4 2125 2.125 .845
.30 39.7 2.144 2.144 .844
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11)

12)

13)

14)

15)

16)

17)

To find the voltage for 1.215 specific gravity, the value ( x volts) is extrapolated
between a battery with a 1.2 specific gravity (.849 volts) and-a battery with a
1.25 specific gravity (.845 volts). Solving for x:
(.849 - .845)/(1.2-1.25) = (.849-x)/(1.2- 1.215)
X =.846 :
.846 + 1.215 = 2.061 volts (approximately 2.06 volts)

The plates are charging above 2.06 volts. The plates have discharged
when below 2.06 volts. The cell is fully charged at 2.06 volts.

Negative Plate pellets (PbO or Sponge Lead) shrink over time. Organic or
Inorganic Expanders are used to maintain the pellet size and grid contact. The
expander changes the polarization of the Positive and Negative plates resulting
in undercharging of the positive plate. Small amounts of Platinum (or other
substances) are added to the electrolyte at the time of initial charge. The
Platinum is attracted to the surface of the negative plate and intermingles with
the PbO. The Platinum maintains the correct negative polarity, and
consequentially the correct positive plate polarities. This assures consistent -
charging over time. As the battery ages the Platinum molecules are over-plated
and it's stabilizing influence diminishes.

The battery is normally in the float voltage range recommended by the
manufacturer. This range maintains the plates in a condition that the polarity of
the positive & negative plate does not convert from lead dioxide/oxide to lead
sulfate & the grid life is 20 years.

A cell, when removed from charge with no load (open circuited) will gradually
drift from the potential that it was at to the open circuit voltage. A battery
removed from charge that is supplying loads will drop quickly to less than 2.0
volts per cell. _

The battery performance is generally limited by the charge on the positive plate.
The charge on the positive plate is important. There is usually excess sulfuric
acid (electrolyte) and excess negative plate material available for the chemical
reaction in the design of the cell. Establishing a small positive polarity will
retard self discharge for a significant length of time. )

The battery is sometimes placed in equalization to mix the sulfuric acid or
establish correct polarities on the plates and balance cell potentials in the
string. This results in higher currents.

The current drawn by a charged battery is determined experimentally. It is
displayed in a Tafel curve.

Any voltage greater than or equal to the open circuit voltage for each cell
provides assurance that the cell is not discharging. Localized discharges may
occur due to internal conduction paths. This is acceptable because the
localized discharge does not affect a significant percentage of the material.
When the cell discharges it follows the Nernst equation. The voltage drops
logarithmically as the ratio of the reactants is converted to lead suifate.

The qualified life of the battery is greater than 20 years.
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18) The limiting component in the aged battery is the grid. The failure is due to
corrosion of the grid. This increases the resistance of the grid and limits the
current available from the battery. -

19) Other degraded conditions may exist in a battery cell beyond the loss of the
conduction path. These do not result in a performance decrease as significant
as a loss of conduction. :
After the battery is charged, sulfation develops due to low cell voltage.

Minor internal conduction paths develop between the positive and negative
plates. This includes treeing, mossing, material deposits in the bottom of the
jar, and separator failures.

The external connections of the battery cells corrode.

The electrolyte evaporates.

The spark arrestor vent path is bypassed by additional vent paths to
atmosphere.

20) When the battery is discharged, the bottom of the plates provided the majority
of the chemical reactants. The sulfuric acid is denser at the bottom of the plate.
This effect has been seen in numerous cell teardowns. When electrolyte levels
are low, slightly below the top of plates there is little change in capacity. The
density of the acid increases with evaporation. This increase, more than offsets
the slight decrease in surface area. The loss of electrolyte provides a small loss
in long rate (20 hour) capability and provides a boost in short term high rate
capability.

21) Equalization of the battery results in gas developing on the cell plates. High
rate discharges are affected by about 2%. Equalization voltages increase water
usage, increase grid corrosion, and age the positive plate active material. The
battery should not be kept on the permanent equalize state.

22) The battery ratings are established by test and include the coup de foet effect.
The coup de foet is the initial reluctance of the battery to respond to an initial
application of a load. The battery is sized using IEEE 485 methodology and the
manufacturer’s rating curves.

23) In Technical Specifications, when equipment is inoperable, time limits are
imposed which ensure the equipment is restored to an operable status or the
system & plant are placed in a safe status. While in these time periods, the
single failure criterion does not apply. Credit may be taken for all operable
redundant equipment to safely shutdown the plant.

24) The Units that adopt the Technical Specifications with operability limits will
adopt procedures and programs, which use |IEEE 450 recommended practices
& limits for evaluating the battery to the Maintenance Rule.

25) The Design Basis Accident bounds the radiological release to the public.

26) The 1E battery is sized to a specific load profile for the Design Base Accident.
During other accidents and events with lower radiological releases, the load
may vary from the Design Base Event at any specific time, specific components
may require more or less voltage, the amp-hours removed from the battery may
be greater or less than the Design Base Accident as a function of charger
return to service time, running load, and operator actions. The conditions prior
to the onset of the event may differ from those assumed for the Design Base
Accident; electrolyte temperature may be more favorable, normal equipment
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30)

31)

32)

33)

34)

35)

36)

Battery Primer 5

availability and operating conditions may be assumed, and the requirement to
consider a single failure may not be applicable. The Examples of the less
bounding events are Fire Safe Shutdown scenarios, Station Black Out, and
high energy line breaks.

Although the charger may be restored quickly, the battery, alone, is designed
to energize the required safety loads and other non-shed non safety locads
required for the Design Basis Accident. The safety related loads will be
capable of performing their design function. The design shall preclude non-
shed non safety loads from operating in a manner that would prevent the safety
related loads from performing their safety function.

The battery shall be sized for design-environmental conditions, specifically low
electrolyte temperature, under which the discharge battery is expected to occur.
Battery degradation is monitored through capacity testing. The battery is
oversized a minimum of 125%. Reduction of the battery capacity below 80%
indicates that a margin review should be made to determine if the battery will is
capable of supplying the loads present during a Design Base Accident. Margin
would indicate that the battery is capable of fulfilling it's safety function.
Capacity testing evaluates the battery active components. It should be
performed near the highest state of charge reasonably achieved in service.
The level of charge is evaluated by measuring current at a specific voltage,
typically float voltage in normal operation or equalize voltage while recharging.
When the charger is switched from equalize to float, charging current will
decrease. A typical Tafel curve would suggest that float current will be 10 to
20% of the current in equalize.

Battery degradation is monitored through cell parameters. When cell
parameters are slightly outside of specification, it indicates a insignificant or
small loss of capability.

When not in the Design Base Accident, the battery shall support the charger
when the charger is energized. Peak loads exceeding the charger’s current
limit, may be provided by the battery.

Due to the complexity of the charging system and it's power sources, the
availability of the charger to perform it's safety function is different from the
battery. The battery reliability is higher than the charger. The maintenance
actions required to return a charger to service are more complex than returning
a battery to service. Core Damage frequency is reduced by designing the DC
system to perform the Design Base Accident on the battery alone, and allowing
longer out of service times for the battery charger. The performance of the
charger is enhanced by allowing Out of Service times sufficient to plan, identify
problems, perform maintenance activities, and verify performance of the
charger under a reasonable time frame.

A battery charger’s safety function is to maintain the battery in a state of
readiness, charged sufficiently to supply the loads required during the Design
Base Accident.

The capacity of each battery charger shall be based on the largest combined
demands of the various continuous steady state loads.

A battery charger’s safety function is to stabilize the discharge of DeSIQn Basis
Accident at the completion of the duty cycle. The stabilization ensures that
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Battery Primer 6

sufficient reserves are present in the battery to provide for loads in excess of
the battery charger capability. : »

The battery charger shall also be capable of charging the battery at completion
of the accident after normal environmental conditions (approximately 77
degrees F) have been restored. Although the charger may be capable of
providing charging current at cold temperatures, a cold battery will not accept -
the charge. As a minimum, the charger should be capable of providing it's
necessary current at low float voltage. It is acceptable to show by test that the
charger will restore the battery to a state of readiness, in which the stored amp-
hours are sufficient to meet the Design Base Accident current profile,
maintaining the terminal voltage above that required by the DC system and
components.

The level of charge required to be restored by the charger is that charge which
would be sufficient to maintain bus voltages while perform the bounding design
base discharge. The time period considered for sizing the charger may be
established using |EEE 946 methodology. This methodology assumes that the
battery accepts all of the charge at the rating or current limit of the charger.
This bounds the maximum current and the charger can be expected to supply.
The maximum current ensures that the charger rating is adequately sized. The
time period for actually charging the battery is expected to be larger, due to the
response of the battery cells. Typical cells decrease the current they will accept
exponentially, between 60 and 80 percent charge. The total energy returned to
the charger is equivalent to the previous method, current is lowered as time
increases. The time period for restoring the battery is dependent on
temperature, the charger current limit, the charger voltage, and the depth of
discharge and the battery cell condition.

The capacity of each battery charger shall be based on charging capacity to
restore the battery after the bounding design basis event discharge to a state
that the battery can perform its design basis function regardless of the status of
the plant. The time period considered for sizing the charger shall be as stated in
the design basis of the plant.
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38) Battery current, when charged using constant voltage, has an exponential form.
Examples of constant voltage charging are provided below. -

Recharge Curve

80.00
70.00
60.00 |

50.00

40.00

Amps

30.00

20.00

10.00

0.00

Time

For a given depth of discharge, the recharge voltage determines the length of
time in current limit. While in current limit the battery is converting the returned
amps efficiently into stored energy. Some thermal losses exist. Between 60
and 80% of charge the battery cell voltage rises to the charging voltage and the
current reduces exponentially. As the cell voltage approaches the charging
voltage, efficiency in converting to stored energy decreases and gasses form.
Maintaining the charger at high voltage returns the charge rapidly, however
cells at voltages near the lower range of float voltage will also return the energy
to the stored condition. )

Recharge data has been analyzed for 250 VA batteries. Recharges to the point
when the trickle charge was less than 1 amp with float voltage at the low end of
the float voltage range, enabled batteries to be at 98 % of the charge possible.
At low float voltage, 2 amps is appropriate for cells with 8 hour capacities of

1000 AH or larger.

Charging data has been provided by Yuasa for 50 Amp-Hour and 150 Amp-
Hour cells. The CC-3 is charged at the high end of the float voltage range & the
CC-9 is charged at the low end of the equalization range. Both indicate
recharges of near 100% or greater for low float current. These are provided in

an attachment to this Primer.
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The IEEE SCC 29 reviewed and endorsed Kyle Floyd's Return to Service white
paper. It analyzes when a battery has available 95% of its charge based on the
charger's rating. Although actual current limits are slightly greater than the
charger rating, the charger rating is typically used to evaluate the recharge
time. The paper establishes that 95% of the charge has been replaced when
the charge current reaches 13% of the charger rating when measured at
equalize voltage. Most batteries, when charged after a capacity test, are
charged at the equalize voltage. This ensures that, for the same depth of
discharge, the charger stays in current limit longer than when charged at low
‘float voltage. A greater percentage of the amp-hours are thus returned in the
current limit phase of the charge.

Examples of the charging current at 2.33 volts per cell, which would indicate
95% charge has been returned are provided for different rating chargers.

Charger Rating (Amps) Charging Current (Amps @ 2.33 VPC, 85% charge)

50 .6

75 9

100 13 .

150 19

200 26

300 : 39

400 52

500 65

600 78

To achieve the above results, it is also acceptable to leave the charger in the
float mode until it comes out of current limit, then switch to the equalize mode.
The charger current will then rise to current limit again.
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ENCLOSURE to Attachment 1

March 21, 1999
TO: J.K. Coyle
PECo Energy

SUBJECT: Interpretation of Standard 308-1991

The following is the response to your Request for Interpretation of Standard

308-1991. It is the result of your meeting with Nuclear Power Engineering Committee
SC4.1 Working Group for IEEE 308. The response has been approved by the full

committee.

The paragraphs cited have beeh reviewed and found to give a clear set of
requirements except for Paragraph 6.3.4(3). To clarify the paragraph, it should be
interpreted as follows: .

"Section 6.3.4(3) Capacity: The capacity of each battery charger shall be based on
the largest combined demands of the various continuous steady state loads plus
charging capacity to restore the battery after the bounding design basis event
discharge to a state that the battery can perform its design basis function regardless
of the status of the plant. The time period considered for sizing the charger shall be
as stated in the design basis of the plant.”

The standard is undergoing a revision at this time. The words developed to provide
the interpretation will be considered in the revision process.

Very Truly Yours,

Britton P. Grim
Chairman, PES NPEC

(Note added by J. Coyle)

At the time this response was prepared, the working group of this response were
asked to define the term “status” in the phrase “regardless of the status of the plant”.
The members of the working group defined this term as the plants “operational
condition”, e.g. OPCON 1 through 5(6), but would not permit the use of a term used in
Technical Specifications within the standard.
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ATTACHMENT 2
Kyle Floyd White Paper

To Be Provided Later



This document has 4 levels of documented communication.

1)
2)

L2 3 3)

4)

The original numbered comments were EEIB’s comments on the late September ‘99
draft. ) T

The paragraph that follows, is TSB’s response that also reflects their latest draft
published 11/17/99.

What follows next is a “COMMENT” paragraph, which is EEIB’s rebuttal to TSB's
response (in some cases there is no "COMMENT” and it is assumed that this issue was
resolved by the TSB response.

Next is a “"REPLY” to address the TSTF input to EEIB's comments.

Comments relating to TS Branch disposition of EEIB comments on proposed battery iSTS

1.

Condition A of 3.8.5 should be removed.

A separate condition for inoperable battery chargers was the subject of extensive technical
discussion and has been incorporated into TS 3.8.4. The staff proposal presented at the
9/20/99 meeting also contained a separate condition for inoperable chargers in TS 3.8.5.
The consolidated draft sent for comment maintains consistency between 3.8.4 and 3.8.5 and
with the earlier staff proposal and has been approved by the IEEE. :

Comment: The original proposal by IEEE was to allow redundant battery chargers located in
redundant trains to be inoperable at the same time. The staff disagreed with this proposal.
Technical discussion led to the change to 3.8.4 which allowed one or more battery chargers in the
same train (not redundant trains) to be inoperable for a specified period of time. With the change
to 3.8.4, 3.8.5 should be changed to maintain consistency with 3.8.4. Operation during shutdown
without an operable battery charger in either redundant train has not been technically justified.

REPLY:  This issue relates also to TSTF-204, which we anticipate will be approved. In this

Reply to EEIB Comments

event LCO 3.8.5 may only addresses a single train (TSTF-204 provides an option to only
require a single train to be OPERABLE). In that case we agree that TSTF-360 should
not address extending Completion Times for inoperable charger(s) on that train. Since
LCO 3.8.5 currently addresses multiple trains (and that option remains with or without
approval of TSTF-204) the proposed Action A should allow one train's charger(s) to fall
under the proposed actions, provided there is a second train with operable charger(s).
As such, LCO 3.8.5 Condition A specifically limits entry to conditions where the
redundant train has an operable charger. The Bases includes a Reviewer's Note to
address the options.

Required Action to suspend operation immediately when there is a potential for draining
the vessel should be added to 3.8.5. :

As the TSTF pointed out in their comments and the IEEE agreed to, Required Action
B.2.3 in the consolidated draft is PWR-specific. The BWR-specific Action will be
“Initiate action to suspend operations with a potential for draining the reactor vessel,”
consistent with other specifications in the BWR STS with applicability in the shutdown
modes. This will be noted in the cover letter transmitting the specifications to the TSTF.

**)
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3. The 2.07 volts specified in Condition A of 3.8.6 has not been justified.

The 2.07 V limit has been justified as it is the operability limit, carried over from the
current revision of the STS (Rev 1) and, therefore, is the appropriate limit for the
TS. This has been endorsed by the IEEE.

Comment: The operability limit in the current revision of the STS (Rev1) is 2.13 voits as

the A or B limits with a 31 day LCO when the voltage is between 2.07 and 2.13 volts. Also, -
there was not an IEEE consensus agreement with respect to operability when one or

more cells are below 2.13 volts. For example, See E-Mail located at the following location:
http:llirm25.nrc.gov:88/HyperNews/getIEELBlUNSECURE12121611 13/3.html

The 2.07 volt limit (or what ever limit is specified) should be technically justifiable.

REPLY:  In the STS, Rev 1, the “operability limit” (assuming we are discussing battery
operability) is clearly 2.07v (Category C). The battery remains operable between 2.07v
and 2.13v (or greater). In the approved TS NUREG, there is an imposed “maintenance”
time limit of 31 days with a cell between 2.07v and 2.13v: but no battery inoperability.

AND this applies to ANY number of cells on ANY/ALL batteries. As a maintenance
issue, this latest proposal (TSTF-360) retains similar direction (relocated to the TRM)
for identifying and correcting any cell voltage that is below 2.13v. {NOTE: the NRC
referenced email could not be reached at the stated address.}

4. With respect to Required Action A.3 of 3.8.6, the term “limits” has not been defined.

As is TS convention, the use of the word “limit” in Required Action A.3 refers to the
limit defined in Condition A.

**)

5. With respect to the Reviewer’s note in 3.8.6, IEEE 450-1995 does not define a
program as indicated for battery parameters. The program and its basis needs to be
defined and justified for all cell voltages over the design life of the battery cell.

The reviewer’s note is meant to indicate that the licensee should implement a
program that is consistent with the recommended practices of IEEE 450-1995. No
regulatory basis could be established to require maintenance actions such as
voltage monitoring above the operability limit (2.07 volts) in technical specifications. .
The IEEE NTF approved the note as worded in the consolidated draft.

Comment: From my discussions/participation with the IEEE NTF, | do not find any
information or documentation which indicates that the wording of the subject note was
presented to IEEE NTF for their consensus vote or that they discussed the proposed

wording.

REPLY:  Suggest the Reviewer's Note have the words “that is based on” replace the "in
accordance with” wording: “...that is based on IEEE-450...". The intent of the Note
(and its referred-to commitment) is to elicit the explicit commitment to monitor and
maintain batteries as recommended by IEEE-450-1995. The IEEE and NTF do, most
assuredly, concur with following these recommendations for battery monitoring and
maintenance. However, it is also true that IEEE/NTF do not care to review the specific
wording that conveys this thought or need for commitment; but this does NOT infer any

lack of consensus on the technical aspects.
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6.  With respect to Condition A of 3.8.6, allowing redundant batteries to be degraded
(and possibly inoperable because cell voltage of one or more cells in redundant
batteries is below 2.07 volts) at the same time for 24 plus 12 hours has no
justification.

The issue of allowing one or more batteries to be “degraded” was the subject of
extensive technical discussion and Condition A has been approved by the IEEE as
being technically acceptable. The version of 3.8.6 presented by the staff at the
9/20/99 meeting allowed 24 hours to restore float voltage of affected cells when it is
below limits. Therefore, it appears that the only issue is the 12 hours allowed to
restore an inoperable battery in 3.8.4, Condition B. Note that Condition B of 3.8.4
only allows one battery or two batteries in the same train to be inoperable. It does
not allow redundant batteries to be inoperable. We have decided to leave the current
STS Completion Time of 2 hours in brackets in the final draft and the Bases will
explain that any licensee wishing to request a longer Completion Time will need to
demonstrate that the longer Completion Time is appropriate for them following the
guidance in Regulatory Guide (RG) 1.177, “An Approach for Plant- Specific,
Risk-Informed Decisionmaking: Technical Specifications,”. RG 1.177 provides
guidance for using a risk-informed method for determining Completion Times.

Comment: When one cell is found below 2.07 volts, current battery STS allows 2 hours to
correct the condition. The proposed new STS allows 24 hours (without other restrictions)
when one or more cells in redundant batteries are below 2.07 volts. The proposed
change represents a significant departure from currently approved NRC STS guidelines
and practices.

REPLY:  The issue of “without other restrictions” is misleading. There was extensive
discussion on the remaining restrictions that continue to be imposed by LCO 3.8.4 to
assure overall battery float voltage is monitored to maintain the battery operable (and
monitoring this parameter within 2 hours js an added restriction being proposed). It was
acknowledged that at some unknown number of individual cells below 2.07v, the overall
battery voltage would no longer be maintainable above values that would justify its
continued operability, and Actions of 3.8.4 would dictate appropriate measures. Given
LCO 3.8.4 is bounding the possible extreme degradations that 3.8.6 appears to allow,
there did not appear to be a specific safety concern with the presentation. The
extension of the action time for individual cell voltages from 2 hours to 24 hours is
justified based on continuing to monitor the overall condition of the battery (overall volt
voltage and float current).

7. Completion Time for Required Action C.2 of 3.8.6 should be 2 hours and once per 12
hours thereafter for 7 days. There is no justification for having a possible moperable
battery cell for 12 hours before it is tested.

With electrolyte level below the limit the first action should be to restore electrolyte
level. The Completion Time for this action (Required Action C.1) is 8 hours. The next
action is the verify battery connected cell voitage and 12 hours is a reasonable time
to perform this action as it is only allowing 4 addmonal hours after restormg
electrolyte level.

**)
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Following restoration of electrolyte level should be added to Required Action C.2 of
8.3.6. '

The TSTF commented that the Required Action C.2 should have read, “Perform SR
3.8.6.5 for affected cells.” Requiring performance of SR 3.8.6.3 would be
meaningless when already in the Actions for low electrolyte level. The IEEE agreed
with the TSTF and the correction has been made in the latest consolidated draft.

**)

With respect to Condition D of 3.8.6, aliowing redundant batteries to be inoperable
for 12 hours plus an additional 12 hours (or 24 hours) due to temperature of
electrolyte cannot be technically justified.

The version of 3.8.6 presented by the staff at the 9/20/99 meeting allowed 12 hours to
restore one or more battery cell temperatures when below limits. Therefore, it
appears that the only issue is the 12 hours allowed to restore an inoperable battery
in 3.8.4, Condition B. Note that Condition B of 3.8.4 only allows one battery or two
batteries in the same train to be inoperabile. it does not allow redundant batteries to
be inoperable. We have decided to leave the current STS Completion Time of 2
hours in brackets in the final draft and the Bases will explain that any licensee
wishing to request a longer Completion Time will need to demonstrate that the
longer Completion Time is appropriate for them following the guidance in
Regulatory Guide (RG) 1.177, “An Approach for Plant-Specific, Risk-Informed
Decisionmaking: Technical Specifications,”. RG 1.177 provides guidance for using a
risk-informed method for determining Completion Times.

Comment: When pilot cell in one battery is found below temperature limit for operability,
current battery STS allows 2 hours to correct the condition. The proposed new STS
allows 12 hours when pilot cells in redundant batteries are found below the temperature
limit for operability. The proposed change represents a significant departure from
currently approved NRC STS guidelines and practices.

REPLY:  Given the limited level of degradation that a temperature excursion represents, the

10.

probability of restoring that temperature in a timely fashion, the minimal potential for an
event during this period that would require 100% of the battery design capability, and
the risk that is minimized by avoiding an unnecessary plant transient invoked by a
required plant shutdown, this change was deemed acceptable.

With respect to Condition E of 3.8.6, allowing redundant batteries to be inoperable
for 12 hours with battery float current grater than10 amps cannot be technically

justified.

Again, this is an issue with the 12 hours allowed to restore an inoperable battery in
3.8.4, Condition B. Note that Condition B of 3.8.4 only allows one battery or two
batteries in the same train to be inoperable. It does not allow redundant batteries to
be inoperable. We have decided to leave the current STS Completion Time of 2
hours in brackets in the final draft and the Bases will explain that any licensee
wishing to request a longer Completion Time will need to demonstrate that the
longer Completion Time is appropriate for them following the guidance in
Regulatory Guide (RG) 1.177, “An Approach for Plant-Specific, Risk-Informed
Decisionmaking: Technical Specifications,”. RG 1.177 provides guidance for using a
risk-informed method for determining Completion Times.
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11. SR3.8.6.1 requires float current to be verified between 0 and 2 amps. A Required
Action is needed when current is less than or equal to 0 amps that states the battery
is inoperable. Allowing any one battery to operate without charge for 24 hours plus
12 hours cannot be technically justified. ‘

Condition B of 3.8.6 would be entered when float current was < 0 amps. Required
ACTION B.1 requires restoration of float current to within the limits of SR 3.8.6.1 in
24 hours, otherwise the battery must be declared inoperable. The IEEE NTF
approved these requirements.

Comment: IEEE NTF were asked to vote on a 2 hour completion time when float current is
less than 0 amps. There was a consensus agreement for the 2 hour completion time.
Also, the 24 hour completion time is not consistent with the 2 hour completion time
associated with Required Action A.1 of 3.8.4.

REPLY:  This issue was agreed to require a fix. A condition where true “float” current is
< O amps reflects a condition where the overall battery voltage must necessarily be well
below the value required by SR 3.8.4.1. Failing this overall voltage value required entry
into 3.8.4 Action A and application of Required Action A.1, which requires that any
battery discharge be terminated within 2 hours. A battery discharge is synonymous with
float current < O amps. So, the comment is accurate in that the condition of a battery
discharging is to be terminated within 2 hours (as required by 3.8.4 Required Action
A1),

Since the situation is identified and addressed, and since the condition of < O amps will
be accompanied by a low float voltage also, there would be no need to explicitly address
the condition with the < O amps criteria in 3.8.6 (Note that the Frequency for surveilling
overall battery float voltage (SR 3.8.4.1) is the same as currently proposed for
surveilling float current (SR 3.8.6.1; both at 7 days).

12. In SR 3.8.6 float current greater than 0 amps should be changed to float current is at
a measurable value greater than 0 amps.

This was discussed at the 9/20/99 and the consensus was that the term “measurable
value” was beyond the level of detail typically found in TS. Even the staff’s
surveillance requirement for float current presented at the 9/20/99 meeting (SR
3.8.4.2) did not contain the phrase “measurable value greater than 0 amps.”

Comment: Measurable value was added based on comments from IEEE NTF. The specific

E-mail comment is located at:
http://irm25.nrc.gov:88/HyperNews/get/EEL B/UNSECURE/2/2/6/1/3/6.html

REPLY: <<Refer to Item #11 above for elimination of an explicit "0 amp” limit.>> In
general, all TS values recognize the non-stated need for the value to be measured or
measurable. I believe the consensus IEEE-NTF input was that not adopting “measurable
value” was acceptable.
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13. The 2.07 volts specified in SR 3.8.6.2 has not been justified

The 2.07 V limit has been justified as it is the operability liniit, carried over from the
current revision of the STS (Rev 1), and, therefore, is the appropriate limit for the TS.
This has been endorsed by the IEEE.

Comment: See comment included with item 3 above

REPLY: In the STS, Rev 1, the “operability limit" (assuming we are discussing battery
operability) is clearly 2.07v (Category C). The battery remains operable between 2.07v
and 2.13v (or greater). In the approved TS NUREG, there is an imposed “maintenance”
time limit of 31 days with a cell between 2.07v and 2.13v: but no battery inoperability.

AND this applies to ANY number of cells on ANY/ALL batteries. As a maintenance
issue, this latest proposal (TSTF-360) retains similar direction (relocated to the TRM)
for identifying and correcting any cell voltage that is below 2.13v. {NOTE: the
referenced email could not be reached at the stated address.} .

14. SR3.8.6.2 should use the same limit as stated in SR 3.8.6.5

We agree. The TSTF also made this comment and it has been incorporated.

**)

15. With respect to Condition C of 3.8.6, allowing redundant batteries to be degraded at
the same time (and possibly inoperable because electrolyte level was below the top
of the plates of one or more cells) for 8 plus 12 hours cannot be technically justified.

The issue of allowing one or more batteries to be “degraded” was the subject of
extensive technical discussion and Condition C has been approved by the I[EEE as
being technically acceptable.. The version of 3.8.6 presented by the staff at the
9/20/99 meeting allowed 8 hours to restore electrolyte level of affected cells when it
is below limits. Therefore, it appears that the only issue is the 12 hours allowed to
restore an inoperable battery in 3.8.4, Condition B. Note that Condition B of 3.8.4
only allows one battery or two batteries in the same train to be inoperable. it does
not allow redundant batteries to be inoperable. We have decided to leave the current
STS Completion Time of 2 hours in brackets in the final draft and the Bases will
explain that any licensee wishing to request a longer Completion Time will need to
demonstrate that the longer Completion Time is appropriate for them following the
guidance in Regulatory Guide (RG) 1.177, “An Approach for Plant- Specific,
Risk-Informed Decisionmaking: Technical Specifications,”. RG 1.177 provides
guidance for using a risk-informed method for determining Completion Times.

Comment: When electrolyte level is found below allowable limit, current battery STS
allows 2 hours to correct the condition. The proposed new STS allows 8 hours when level
in one or more cells of redundant batteries are found below the top of the plates. The
proposed change represents a significant departure from currently approved NRC STS
guidelines and practices.

REPLY:  Given the limited level of degradation that a level excursion represents, the
probability of restoring that level in a timely fashion, the minimal potential for an event
during this period that would require 100% of the battery design capability, and the risk
that is minimized by avoiding an unnecessary plant transient invoked by a required plant
shutdown, this change was deemed acceptable.
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16.

With respect to Condition B of 3.8.6, allowing redundant batteries to be degraded at
the same time (and possibly inoperable because float current is greater than or
equal to 2 amps) for 24 plus 12 hours cannot be technically justified.

The issue of allowing one or more batteries to be “degraded” was the subject of
extensive technical discussion and Condition B has been approved by the IEEE as
being technically acceptable. The consensus was that the battery was not
necessarily inoperable if it's float current was. greater than 2 amps for a short period
of time (< 24 hours). Again, Condition B of 3.8.4 only allows one battery or two
batteries in the same train to be inoperable. It does not allow redundant batteries to
be inoperable. We have decided to leave the current STS Completion Time of 2
hours in brackets in the final draft and the Bases will explain that any licensee
wishing to request a longer Completion Time will need to demonstrate that the
longer Completion Time is appropriate for them following the guidance in
Regulatory Guide (RG) 1.177, “An Approach for Plant-Specific, Risk-Informed
Decisionmaking: Technical Specifications,”. RG 1.177 provides guidance for using a
risk-informed method for determining Completion Times.

Comment: Currently approved NRC STS only allows the use of current of less than 1 amp
to establish operability for seven days following a battery recharge. If current is found
above the 1 amp limit on one battery, the current STS allows 2 hours to correct the
condition. The proposed new STS allows 24 hours when float current of redundant
batteries are found above 2 amps at any time. The proposed change represents a
significant departure from currently approved NRC STS guidelines and practices.

REPLY:  {Note that the STS, Rev 1, uses the same “[2]" amps that is being proposed - not

17.

the stated "1 amp.”} Given the limited level of degradation that a miner (i.e.,

< 10 amps) re-charging current excursion represents, the probability of restoring that
float current in a timely fashion, the minimal potential for an event during this period
that would require 100% of the battery design capability, and the risk that is minimized
by avoiding an unnecessary plant transient invoked by a required plant shutdown, this
change was deemed acceptable. '

With respect to Condition B of 3.8.6, allowing redundant batteries to be inoperable at
the same time because float current is less than 0 amps for 24 plus 12 hours cannot
be technically justified. S

The issue of allowing one or more batteries to be “degraded” was the subject of
extensive technical discussion and Condition B has been approved by the |IEEE as
being technically acceptable. The consensus was that the battery was not
necessarily inoperable if it's float current was less than 0 amps for a short period of
time (< 24 hours). Again, Condition B of 3.8.4 only allows one battery or two
batteries in the same train to be inoperable. It does not allow redundant batteries to
be inoperable. We have decided to leave the current STS Completion Time of 2
hours in brackets in the final draft and the Bases will explain that any licensee
wishing to request a longer Completion Time will need to demonstrate that the
longer Completion Time is appropriate for them following the guidance in
Regulatory Guide (RG) 1.177, “An Approach for Plant-Specific, Risk-Informed
Decisionmaking: Technical Specifications,”. RG 1.177 provides guidance for using a
risk-informed method for determining Completion Times.
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Comment: The proposed new STS allows 24 hours when float current of redundant
batteries are found to be less than 0 amps. The proposed change represents a significant
departure from currently approved NRC STS guidelines and practices. Also, see comment
include with item 11 above. *

REPLY:  This issue was agreed fo require a fix. A condition where true “float” current is

18.

19.

20.

< O amps reflects a condition where the overall battery voltage must necessarily be well
below the value required by SR 3.8.4.1. Failing this overall voltage value required entry
into 3.8.4 Action A and application of Required Action A.1, which requires that any
battery discharge be terminated within 2 hours. A battery discharge is synonymous with
float current < O amps. So, the comment is accurate in that the condition of a battery
discharging is to be terminated within 2 hours (as required by 3.8.4 Required Action
A.1). '

Since the situation is identified and addressed, and since the condition of < O amps will
be accompanied by a low float voltage also, there would be no need to explicitly address
the condition with the < O amps criteria in 3.8.6 (Note that the Frequency for surveilling
overall battery float voitage (SR 3.8.4.1) is the same as currently proposed for
surveilling float current (SR 3.8.6.1; both at 7 days).

With respect to Condition E of 3.8.6 and Condition B or C of 3.8.4, an additional 12
hours beyond that which is specified as a completion time in Condition A, B, C, and
D of 3.8.6 cannot be technically justified.

This comment is a repeat of comments 6, 9, 15, 16, & 17.

"

Required Action A.1 [or (a)] of 3.8.4 allows a battery to be inoperable while the
battery charger is being repaired. The Require Action should be modified to assure
the battery is not discharging and still has sufficient capacity to perform its design
function within 2 hours. Allowing an inoperable battery for 24 hours (or 36 hours as
proposed) cannot be technically justified.

Required Action A.1 and revised Required Action A.2 accomplish this. See response
to comment #20.

")

Required Action A.2 [or (b)] of 3.8.4 serves no purpose. The Required Action should
include a written requirement to restore battery float voltage to minimum float
voltage recommended by the manufacturer within 12 hours.

Required Action A.2 of 3.8.4 has been revised based on comments from the TSTF
that were approved by the IEEE. Revised Required Action A.2 requires verification
that the battery terminal voltage is greater than or equal to the minimum required
voltage to support operability of associated required loads within 2 hours and once

per 12 hours thereafter.

Comment: We do not have an IEEE consensus recommendation relating to the new
requirements presented by required action A.1, A.2,and A.3 of 3.8.4
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REPLY:  Regarding the original comment above, is was agreed that Required Action A.2

21,

22,

served no purpose and is now deleted. Required Action A.1 will assure the battery
voltage is sufficient to preclude continued discharge, which is also sufficient to support
the immediate operability of required DC loads. The issue of restoring (or maintaining)
manufacturer's recommended float voltage is an issue of long term battery life and not an
immediate safety concern. 7 days of operation below the recommended minimum voltage
will have an insignificant impact on long term battery life.

Required Actions for Condition A of 3.8.4 should limit the time to reestablish a fully
charged battery to 24 hours. The 24 plus 12 hours that appears to be permitted is
not needed and is not justifiable.

In the revised Actions for 3.8.4, the licensee would have 12 hours to verify the
battery’s state of charge was sufficient to perform the design duty cycle. If the
licensee could not complete that verification within 12 hours, Condition D would be
entered, requiring a unit shutdown. If the licensee could verify the battery’s state of
charge was sufficient to perform the design duty cycle within 12 hours, then they
would have 7 days to restore the battery charger.

**)

Required Action A.3 of 3.8.4 serves no purpose. The Note with SR 3.8.6.1 states the
SR is not applicable when battery float voltage is less than minimum design levels.
The Required Action should include a written requirement to restore battery float
current to less than 2 amps within 24 hours.

We agree that Required Action A.3 as originally proposed served no purpose.
Required Action A.3 has been revised based on comments from the TSTF that were
approved by the IEEE. Revised Required Action A.3 requires verification that the
associated battery’s state of charge is sufficient to perform the design duty cycle
once per 12 hours.

Comment: See comment for item 20 above

REPLY:  Regarding the original comment above (1** Note that the latest draft the previous

Required Action A.2 is eliminated and the above referenced Required Action A.3 is now
A.2), it is frue that upon restoring minimum manufacturers float voltage, float current
could be discovered > 2 amps, and would only then result in starting a 24 hour clock per
3.8.6 Action B. However, given the limited level of degradation that this scenario
represents (limited due to assuring via 3.8.4 Required Action A.2 (old A.3) that the
battery remains “operable”), the probability of restoring that float current in a fimely
fashion, the minimal potential for an event during this period that would require 100% of
the battery design capability, and the risk that is minimized by avoiding an unnecessary
plant transient invoked by a required plant shutdown, this change was deemed acceptable.
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23.

Required Actions for Condition A of 3.8.4 should include a written requirement to
restore battery float current to less than 10 amps withing 1? hqurs.

Required Action A.3 has been revised based on comments from the TSTF that were
approved by the IEEE. Revised Required Action A.3 requires verification that the
associated battery’s state of charge is sufficient to perform the design duty cycle
once per 12 hours. '

Comment: See comment for item 20 above

REPLY:  Regarding the original comment above, since the battery float voltage is presumably

24,

below manufacturer’s minimum, the 10 amp limit is not necessarily appropriate. However,
3.8.4 Require Action A.3 is essentially verifying this very same thing. The “10 amp”
limit is presented as reflecting a battery whose state of charge is sufficient to perform

the design duty cycle.

Required Action A.1 of 3.8.6 serves no purpose. The Required Action should include
a written requirement to verify battery float voltage to minimum float voltage
recommended by the manufacturer within 2 hours.

Required Action A.1 requires performance of SR 3.8.4.1 within 2 hours. SR 3.8.4.1
requires verification that battery terminal voltage is greater than or equal to the
minimum established float voltage. The phrase “recommended by the battery
manufacturer” will be moved to the Bases based on a comment from the TSTF and
approved by the IEEE that the phrase is excessive detail of how limits are
established and is not reflective of the detail typically found in the STS. Also, the
revised wording is consistent with that found in the 3.8.6 SRs. If terminal voltage
were not within the limit of SR 3.8.4.1 then the licensee would enter Condition B of

3.8.6.

Comment: It is not clear why one would enter Condition B of 3.8.6 when not meeting SR
3.8.4.1

REPLY:  True, the last statement of the original reply above appears to be in error. There

25.

is a Required Action A.2 that required SR 3.8.6.1 and its failure would lead to Condition
B entry (as possibly copied from the next comment's reply). But, the remainder of the

above reply addresses the original comment.

Required Action A.2 of 3.8.6 serves no purpose. The Required Action should include
a written requirement to verify battery float is less than 2 amps within 2 hours.

Required Action A.2 requires performance of SR 3.8.6.1 within 2 hours. SR 3.8.6.1
requires verification that float current is between 0 amps and 2 amps. If float current
were not in this range then the licensee wouid enter Condition B of 3.8.6.

Comment: The completion time for Condition B of 3.8.6 is 24 hours which is the same as
A.3. Thus, the purpose of A.2 is not clear.

Reply to EEIB Comments 10 2/18/2000



REPLY:  The purpose of Required Action A.2 is to identify whether float current is also out

26.

of limits (a reasonable possibility), so as to concurrently enter (and start the clock for)
the appropriate Action for that condition. The appropriate action for float current
already exists; all that is needed here is a 'quick-look’ at the actual parameter value

(i.e., perform the SR).

Required Action C.2 of 3.8.6 serves no purpose. The Required Action should include '
a written requirement to verify volitage for affected cells is within the established
design voltage limits within 2 hour and once per 12 hours thereafter for 7 days.

The TSTF commented that the Required Action C.2 should have read, “Perform SR
3.8.6.5 for affected cells.” Requiring performance of SR 3.8.6.3 would be
meaningless when already in the Actions for low electrolyte level. The IEEE agreed
with the TSTF and the correction has been made in the latest consolidated draft. The
Completion Time is addressed in comment #7.

Comment: After electrolyte level is restored to above the top of the plates, verification
that cell voltage is greater than 2.07 volits does not provide an acceptable test for
assuring battery cell operability. The proposed 2.07 volt limit should be 2.13 volts.

REPLY:  The battery remains operable between 2.07v and 2.13v (or greater). There is an

Reply to EEIB Comments

imposed “maintenance” action, which is addressed in the TRM (i.e., the IEEE-450 based
Program) with a cell between 2.07v and 2.13v. So verification and restoration to

> 2.13v will be made. For the purposes of continued plant operation in the mean time,
2.07v should suffice. Given the limited level of degradation that this scenario
represents, the probability of restoring cell voltage in a timely fashion, the minimal
potential for an event during this period that would require 100% of the battery design
capability, and the risk that is minimized by avoiding an unnecessary plant transient
invoked by a required plant shutdown, this change was deemed acceptable.
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DC Sources - Operating

3.8.4
3.8 ELECTRICAL POWER SYSTEMS
3.8.4 DC Sources - Operating
LCO 3.84 The {Train A and Train B} DC electrical power subsystems shall be
OPERABLE. o
APPLICABILITY: MODES 1, 2, (3, and 4}.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A One [or two] battery A.1  Verify associated batter[y][ies] | 2 hours
charger(s on one {train}] not discharging.
inoperable.
AND
A.2 Determine the associated Once per 12 hours
batter[y][ies] state of charge is
sufficient to perform the
design duty cycle.
AND
A.3 Restore battery charger[s] to 7 days
OPERABLE status.
[B. One [or two] batter[y][ies B.1 Restore batter[y][ies] to [2] hours]
on one train] inoperable. OPERABLE status.
C. One DC electrical power C.1  Restore DC electrical power [2] hours
subsystem inoperable for subsystem to OPERABLE
reasons other than status.
Condition A [or B].
D. Required Action and D1 Bein MODE 3. {6} hours
associated Completion :
Time not met. AND
D.2 Bein MODE {5}. 36 hours

e e e
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DC Sources - Operating

SURVEILLANCE REQUIREMENTS

3.84

SURVEILLANCE

FREQUENCY

SR 3.8.41

Verify battery terminal voltage is greatef than or equal
to the minimum established float voltage.

7 days

SR 3.8.4.2

SR 3.84.3

Verify each battery charger supplies > [400] amps at
the minimum established float voltage for > [ﬂ hours.

OR

Verify each battery charger can recharge the battery to
the fully charged state within [24] hours while
supplying the largest combined demands of the
various continuous steady state loads, after a battery
discharge to the bounding design basis event
discharge state.

NOTES
1. .The modified performance discharge test in
SR 3.8.6.6 may be performed in lieu of
SR 3.8.4.3.

2. This Surveillance shall not be performed in
MODE 1, 2, 3, or 4.
However, credit may be taken for unplanned
events that satisfy this SR.

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

[18 months]

[18 months]

e St _

{OG STS}
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DC Sources - Shutdown

3.8.5
3.8 ELECTRICAL POWER SYSTEMS
3.8.5 DC Sources - Shutdown
LCO 3.85 DC electrical power subsystems shall be OPERABLE to support the DC
electrical power distribution subsystem(s) required by LCO 3.8.10,
“Distribution Systems - Shutdown.”
APPLICABILITY: MODES {5 and 6},
During movement of irradiated fuel assemblies.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
[A. One [or two] battery A1 Verify associated batter[y][ies] | [2] hours
charger[s on one {train}] | not discharging.
inoperable.
AND
AND
A.2 Determine the associated Once per 12 hours
The redundant {train} batter{y][ies] state of charge is
battery and charger|s] sufficient to perform the
OPERABLE. design duty cycle.
AND
A.3 Restore battery charger[s] to 7 days ]
OPERABLE status.
B. One DC electrical power B.1 Declare affected required Immediately
subsystem inoperable] for feature(s) inoperable.
reasons other than
Condition A. OR
OR B.2.1 Suspend CORE Immediately
ALTERATIONS.
Required Action and
associated Completion AND
Time of Condition A not Immediately
met]. B.2.2 Suspend movement of
irradiated fuel assemblies.
AND
Immediately
B.2.3 {PWR: Initiate action to
" suspend operations involving

{OG STS}

3.8.51
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DC Sources - Shutdown
3.8.5

CONDITION REQUIRED ACTION COMPLETION TIME

positive reactivity additions.}
{BWR: Initiate action to
suspend operations with a
potential for draining the
reactor vessel.}

AND Immediately

B.2.4 Initiate action to restore
required DC electrical power
subsystems to OPERABLE

status.
___________—————————————“———_——________________———————-————

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.5.1 NOTES
The following SRs are not required to be performed:

SR 3.8.4.2 and SR 3.8.4.3.

For DC sources required to be OPERABLE, the In accordance with
following SRs are applicable: applicable SRs
SR 3.8.4.1, SR 3.8.4.2, and SR 3.8.4.3.

-_—_—___——___—___—————————————_;——————_—__—_——i—-—__——__—-—
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Battery Parameters

3.8.6
3.8 ELECTRICAL POWER SYSTEMS
3.8.6 Battery Parameters -
REVIEWER'S NOTE
Licensee's must also implement a program to monitor battery parameters that is based on the
recommendations of IEEE Standard 450-1995, *"IEEE Recommended Practice For Maintenance,
Testing, And Replacement Of Vented Lead-Acid Batteries For Stationary Applications.”
LCO 3.8.6 Battery parameters for the {Train A and Train B} batteries shall be within limits.
APPLICABILITY: When associated DC electrical power subsystems are required to be OPERABLE.
ACTIONS
NOTE
Separate Condition entry is allowed for each battery.
CONDITION REQUIRED ACTION ‘ COMPLETION TIME
A.  One or more batteries with A.1 Perform SR 3.8.4.1. 2 hours
one or more battery cells ‘
float voltage < [2.07] V. AND
A2 Perform SR 3.8.6.1. 2 hours
AND
A.3 Restore affected cell voitage 24 hours
>[2.07] V. .
B.  One or more batteries float B.1 Restore battery float current to 24 hours
current > [2] amps. ) < [2] amps.
NOTE C.1 Restore electrolyte level to above | 8 hours
Required Action C.2 shall be top of plates. -
completed if electrolyte level was: -
below the top of plates. AND
C.z2 NOTE
C. One or more batteries with Only applicable if electrolyte level
one or more cells electrolyte was below the top of plates.
level less than minimum
established design limits.
Perform SR 3.8.6.5 for affected Once per 12 hours

{OG STS} 3.8.6-1 TSTF-360, 02/11/00



Battery Parameters

3.86
CONDITION REQUIRED ACTION COMPLETION TIME
cell(s). for 7 days
AND
C.3 Restore electrolyte level to 31 days
greater than or equal to minimum
established design limits.
D. One or more batteries with D.1 Restore battery pilot cell 12 hours
pilot cell electrolyte temperature to greater than or
temperature less than equal to minimum established
minimum established design design limits.
limits.
E. Required Actions and E.1 Declare associated battery Immediately

associated Completion Time
of Condition A, B, C, or D not
met.

OR

One or more batteries float
current > [10] amps.

inoperable.

—__——______—_————-—————‘—'—_—___——__—_—_—-_____———_———————_—-—

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.6.1 NOTE

Not required to be met when battery terminal voltage is

less than the minimum established float voltage of

SR 3.84.1.

Verify each battery float current is < [2] amps. 7 days
SR 3.8.6.2 Verify each battery pilot cell voltage is >[2.07] V. 31 days
SR 3.8.6.3 Verify each battery connected cell electrolyte level is 31 days

greater than or equal to minimum established design limits.
SR 3.86.4 Verify each battery pilot cell temperature is greater than or 31 days

equal to minimum established design limits.

{(OG STS})
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Battery Parameters

3.86.
SURVEILLANCE FREQUENCY
SR 3.8.6.5 Verify each battery connected cell voltage is > [2.07] V. 92 days
SR 3.8.6.6 NOTE
This Surveillance shall not be performed in MODE 1, 2, {3,
or 4}. However, credit may be taken for unplanned events
that satisfy this SR.
Verify battery capacity.is > [80]% of the manufacturer's 60 months
rating when subjected to a performance discharge test or a
modified performance discharge test. AND

12 months when
battery shows
degradation or has
reached [85]% of the
expected life with
capacity

< 100% of
manufacturer's
rating

AND

24 months when
battery has reached
[85]% of the
expected life with
capacity

>100% of
manufacturer's
rating

{OG STS}
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INSERTS pg. 1
INSERT: 3.8.4 ACTIONS
ACTIONS |
CONDITION REQUIRED ACTION COMPLETION TIME
A; One [or two] battery A.1  Verify associated batter[y][ies] 2 hours
charger[s on one {train}] not discharging. -
inoperable.
AND
A.2 Determine the associated Once per 12 hours
batter[y][ies] state of charge is
sufficient to perform the design
duty cycle.
AND
A.3 Restore battery charger]s] to 7 days
OPERABLE status.
[B. One [or two] batterfy]fieson | B.1  Restore batterfy][ies] to [2] hours]
one train] inoperable. OPERABLE status.
INSERT: Charger SR
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.84.2
OR~

Verify each battery charger can recharge the battery to the

. fully charged state within [24] hours while supplying the
largest combined demands of the various continuous
steady state loads, after a battery discharge to the
bounding design basis event discharge state.

INSERTSs
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INSERTS pg. 2
INSERT: 3.8.5 ACTIONS -
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
[A. One [or two] battery A Verify associated batter[y][ies] [2] hours

charger[s on one {train}]
inoperable.

AND
The redundant {train}

battery and charger[s}
OPERABLE.

not discharging.

>
Z
O

A2 Determine the associated
batter{y][ies] state of charge is
sufficient to perform the design
duty cycle.

A3 Restore battery chargerfs] to
OPERABLE status.

Once per 12 hours

7 days ]

INSERT: IEEE-450 Reviewers Note

REVIEWER'S NOTE

Licensee's must also implement a program to
recommendations of IEEE Standard 450-1995,
And Replacement Of Vented Lead-Acid Batteries For Stationary Applications.”

monitor battery parameters that is based on the
“|EEE Recommended Practice For Maintenance, Testing,

INSERTSs

2/22/2000



TSTF-360, Rev 0

C. One or more bhatteries with
one or more cells electrolyte
level less than minimum
established design limits.

Only applicable if electrolyte level
was below the top of plates.

Perform SR 3.8.6.5 for affected

INSERTS pg. .3
INSERT: 3.8.6 ACTIONS )
ACTIONS
NOTE
Separate Condition entry is allowed for each battery.
CONDITION REQUIRED ACTION COMPLETION TIME
A.  One or more batteries with A.1 Perform SR 3.8.4.1. 2 hours
one or more battery cells
float voitage < [2.07] V. AND
A.2 Perform SR 3.8.6.1. 2 hours
AND
A.3 Restore affected cell voltage 24 hours
>[2.07] V.
B. One or more batteries float B.1 Restore battery float current to 24 hours
current > [2] amps. < [2] amps.
NOTE C.1 Restore electrolyte level to above | 8 hours
Required Action C.2 shall be top of plates.
completed if electrolyte level was
below the top of plates. AND
c2 NOTE:

Once per 12 hours

cell(s). for 7 days
AND
C.3 Restore electrolyte level to 31 days
greater than or equal to minimum
established design limits.
D. One or more batteries with D.1 Restore battery pilot cell 12 hours

pilot cell electrolyte
temperature less than
minimum established design
limits.

temperature to greater than or
equal to minimum established -
design limits.

INSERTSs
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INSERTS pg. 4
INSERT: 3.8.6 SRs
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.8.61 NOTE
Not required to be met when battery terminal voltage is
less than the minimum established float voitage of
SR 3.8.4.1.
Verify each battery float current is < [2] amps. 7 days
SR 3.86.2 Verify each battery pilot cell voitage is > [2.07] V. 31 days
SR 3.8.6.3 Verify each battery connected cell electrolyte level is 31 days
greater than or equal to minimum established design
limits.
SR 3.8.64 Verify each battery pilot cell temperature is greater than or | 31 days
equal to minimum established design limits.
SR 3.8.6.5 Verify each battery connected cell voitage is > [2.07] V. 92 days
INSERTSs 2/4/2000
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INSERTS pg. 5

INSERT: Battery Capacity

... meet the assumed duty cycle for the bounding design basis event.
Additional margin is designed and supports the ability of the battery to carry
the DC loads continuously for approximately [2] hours as discussed in the
FSAR, Chapter [8] (Ref. 4).

INSERT: Vpc Bases

... The minimum design voltage limit is 105/210 V.

The battery cells are of flooded lead acid construction with a nominal specific
gravity of [1.215]. This specific gravity corresponds to an open circuit battery
voltage of approximately 120 V for a [58] cell battery (i.e., cell voltage of
[2.065] volts per cell (Vpc)). The open circuit voltage is the voitage
maintained when there is no charging or discharging. Once fully charged with
its open circuit voitage > [2.065] Vpc, the battery cell will maintain its capacity
for [30] days without further charging per manufacturer’s instructions. Optimal
long term performance however, is obtained by maintaining a float voltage
[2.22 to 2.28] Vpc. This provides adequate over-potential which limits the

" formation of lead sulfate and self discharge. The nominal float voltage of
[2.25] Vpc corresponds to a total float voltage output of [130.5] V for a [58]
cell battery as discussed in the FSAR, Chapter [8] (Ref. 4). ’

INSERT: Charger

This charging capacity exceeds the minimum requirements for the charger to
support the required DC loads in analyzed accidents. This excess capability
supports minimizing the operational limitations imposed on battery testing and
associated recharging.

The battery charger is normally in the float-charge mode. Float-charge is the
condition in which the charger is supplying the connected loads and the
battery cells are receiving adequate current to optimally charge the battery.
This assures the internal losses of a battery are overcome and the battery is
maintained in a fully charged state.

When desired, the charger can be placed in the equalize mode. The equalize
mode is at a higher voltage than the float mode and charging current is
correspondingly higher. The battery charger is operated in the equalize mode
after a battery discharge or for routine maintenance. Following a battery
discharge, the battery recharge characteristic accepts current at the current
limit of the battery charger (if the discharge was significant, e.g., following a
battery service test) until the battery terminal voltage approaches the charger
voltage setpoint. Charging current then reduces exponentially during the
remainder of the recharge cycle. Lead-calcium batteries have recharge
efficiencies of greater than 95%, so once at least 106% of the ampere-hours
discharged have been returned, the battery capacity would be restored to the
same condition as it was prior to the discharge. This can be monitored by
direct observation of the exponentially decaying charging current or by
evaluating the amp-hours discharged from the battery and amp-hours
returned to the battery. '

INSERTS | 2/4/2000
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TSTF-360, Rev 0
INSERTS pg. 6

INSERT: 3.8.4 ACTION Bases

A1,A2 andA.3

Condition A represents one {PWR: train{BWR: division} with one [or two] battery
chargers inoperable (e.g., the voltage limit of SR 3.8.4.1 is not maintained). The
ACTIONS provide a tiered response that focuses on establishing and maintaining
the battery capable of supporting its required post-accident function. Regquired
Action A.1 requires that any associated battery discharge be terminated within 2
hours. Provided a means (either via the inoperable charger or an alternate means)
of maintaining battery terminal voltage > [2.07] Vpc is provided, the battery capacity
will be maintained without further discharge. This also reflect s a DC bus voltage -
that assures sufficient voltage to continue to support OPERABILITY of the
associated required DC loads. The Completion Time of 2 hours assures that any
battery discharge that was experienced prior to establishing alternate charging is
limited to a 2 hour discharge.

Required Action A.2 allows 12 hours to establish that the battery capacity remains
(or is restored) sufficient to perform its required safety function (duty cycle) and
further requires that this determination be periodically re-verified. This provides
assurance that in the event of a DBA during the 7 days allowed by Required Action
A.3 to restore the battery charger to OPERABLE status, the battery will be available
to perform its assumed function. If at the expiration of the initial 12 hour period the
battery capacity can not be determined to be sufficient to perform the design duty
cycle, the battery must be declared inoperable and Condition [B] entered. It is not
required to perform a test (e.g., battery service test) to confirm the batter capacity;
rather the intent of this Required Action is to evaluate the capacity based on
available operational data. The ability of the battery to satisfy this Required Action
can be evaluated by indirect means, such as observation of the charging current or
by evaluating the amp-hours discharged from the battery and amp-hours returned to
the battery. Consideration of excess capacity that was determined by previous
testing may also be utilized in this evaluation.

During the 12 hour Completion Time of Required Action A.2, provided the battery is
otherwise not known to be inoperable (including charging currents not in excess of
[10] amps), the battery may be considered OPERABLE and operation continued in
accordance with Action A. This is an acceptable presumption based on the limited
discharge of the battery (< 2 hour), the expectation that at least some recharge is
occurring (Required Action A.1 assures no further discharging is occurring), and that
confirmation will be available within 12 hours of discovery of the inoperable battery
charger.

Required Action A.3 limits the restoration time for the inoperable battery charger to 7
days. During the 7 day period the battery terminal voltage may have been
maintained below the minimum established float voltage. However, given the
limited time at a reduced float voltage, the assurance of not continually discharging
the battery, and assurance that sufficient battery capacity remains to perform its
intended function, the 7 day Completion Time reflects a reasonable time to effect
restoration of the battery charger to OPERABLE status.

INSERTs 2/4/2000



TSTF-360, Rev 0
INSERTS pg. 7

INSERT: 3.8.4 ACTION Bases (continixed)

B1

REVIEWERS NOTE
Delete ACTION B if Required Action B.1 Completion Time is the same as Required Action
C.1 Completion Time. A [12] hour Completion Time may be considered for Required Action
B.1 (as outlined in the optional Bases provided at the end of the Required Action B.1 Bases
below) based on compensatory factors acceptable to the NRC Staff. :

Condition B represents one {PWR: train{BWR: division} with one [or two] batter{y][ies]
inoperable. With one [or two] batterfy][ies] inoperable, the DC bus is being supplied by the
OPERABLE battery charger{s]. Any event that results in a loss of the AC bus supporting the
battery charger(s] will also result in loss of DC to that {train}. Therefore, it is imperative that
the operator's attention focus on stabilizing the unit, thereby minimizing the potential for
complete loss of DC power to the affected {train}. The [2] hour limit allows sufficient time to
effect restoration of an inoperable battery while minimizing the risk of a loss of AC power to
the associated battery charger as a result of imposing a required unit shutdown. During this
time, additional single failures are not required to be assumed. Therefore, even in the event
of a loss of offsite power (alone or in conjunction with a DBA), the battery charger will be
expected to restore power to the DC subsystem after the associated diesel generator is
connected. [As such, 12 hours is an acceptable extension to the period allowed for: 1) loss
of both the battery and the charger (LCO 3.8.4, Condition C), or 2) for the complete
deenergization of the DC bus (LCO 3.8.9, ACTIONS).] .

INSERT: SR 3.8.4.1 Bases

..., while supplying the continuous steady state loads of the associated DC subsystem. On
float charge, battery cells will receive adequate current to optimally charge the battery. The
voltage requirements are based on the nominal design voitage of the battery and are
consistent with the minimum float voltage established by the battery manufacturer

([2.25] Vpc or [130.5] V at the battery terminals). This voltage maintains the battery plates in
a condition that supports maintaining the grid life (expected to be approximately 20 years).

INSERT: SR 3.8.4.2 Bases

This charging capacity exceeds the minimum requirements for the chargér to support the
required DC loads in analyzed accidents. This excess capability supports minimizing the
operational limitations imposed on battery testing and associated recharging.

This SR provides two options. One option requires that each battery charger be capable of
supplying [400] amps at the minimum established float voltage for [4] hours. The ampere
requirements are based on the output rating of the chargers. The voltage requirements are
based on the charger voltage level after a response to a loss of AC power. The time period
is sufficient for the charger temperature to have stabilized and to have been maintained for
at least [2] hours.

The other option requires that each battery charger be capable of recharging the battery after
a service test coincident with supplying the expected normal operating loads. The duration
for this test may be longer than the charger sizing criteria since the battery recharge is
affected by float voltage, temperature, and the exponential decay in charging current. The
battery is recharged when the measured charging current is < [2] amps.

INSERTs 2/4/2000
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INSERTS pg. 8
INSERT: Bases SR 3.8.6.6 -

LA IS ALl g

.. Furthermore, the battery is sized to meet the assumed duty cycle loads when the battery
design capacity reaches this [80]% limit.

INSERT: 3.8.5 ACTIONS Bases

A1,A2 and A3

REVIEWER'SNOTE
ACTION A is included only when plant-specific implementation of LCO 3.8.5 includes the
potential to require both {trains} of the DC System to be OPERABLE. If plant-specific
implementation results in LCO 3.8.5 requiring only one {trains} of the DC System to be
OPERABLE, then ACTION A is omitted and ACTION B is renumbered as ACTION A.

Condition A represents one {PWR: train{BWR: division} with one [or two] battery chargers
inoperable (e.g., the voltage limit of SR 3.8.4.1 is not maintained) and the redundant

{PWR: train}{BWR: division} battery and charger[s] OPERABLE. The ACTIONS provide a
tiered response that focuses on establishing and maintaining the battery capable of
supporting its required post-accident function. Required Action A.1 requires that any
associated battery discharge be terminated within 2 hours. Provided a means (either via the .
inoperable charger or an alternate means) of maintaining battery terminal voltage

> [2.07] Vpc is provided, the battery capacity will be maintained without further discharge.
This also reflect s a DC bus voltage that assures sufficient voltage to continue to support
OPERABILITY of the associated required DC loads. The Completion Time of 2 hours assures
that any battery discharge that was experienced prior to establishing alternate charging is
limited to a 2 hour discharge.

Required Action A.2 allows 12 hours to establish that the battery capacity remains (or is
restored) sufficient to perform its required safety function (duty cycle) and further requires that
this determination be periodically re-verified. This provides assurance that in the event of a
DBA during the 7 days allowed by Required Action A.3 to restore the battery charger to
OPERABLE status, the battery will be available to perform its assumed function. if at the
expiration of the initial 12 hour period the battery capacity can not be determined to be
sufficient to perform the design duty cycle, the battery must be declared inoperable and
Condition [B] entered. It is not required to perform a test (e.g., battery service test) to confirm
the batter capacity; rather the intent of this Required Action is to evaluate the capacity based
on available operational data. The ability of the battery to satisfy this Required Action can be
evaluated by indirect means, such as observation of the charging current or by evaluating the
amp-hours discharged from the battery and amp-hours returned to the battery. Consideration
of excess capacity that was determined by previous testing may also be utilized in this
evaluation.

During the 12 hour Completion Time of Required Action A.2, provided the battery is otherwise
not known to be inoperable (including charging currents not in excess of [10] amps), the
battery may be considered OPERABLE and operation continued in accordance with Action A.
This is an acceptable presumption based on the limited discharge of the battery (< 2 hour),
the expectation that at least some recharge is occurring (Required Action A.1 assures no
further discharging is occurring), and that confirmation will be available within 12 hours of
discovery of the inoperable battery charger.

" Required Action A.3 limits the restoration time for the inoperable battery charger to 7 days.

During the 7 day period the battery terminal voltage may have been maintained below the
minimum established float voltage. However, given the limited time at a reduced float
voltage, the assurance of not continually discharging the battery, and assurance that
sufficient battery capacity remains to perform its intended function, the 7 day Completion
Time reflects a reasonable time to effect restoration of the battery charger to OPERABLE

status.
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INSERT: 3.8.6 Backgro;md Bases

... In addition to the limitations of this Specification, the [licensee controlled program] also
implements a program for monitoring various battery parameters that is based on the
recommendations of IEEE Standard 450-1995, “lEEE Recommended Practice For
Maintenance, Testing, And Replacement Of Vented Lead-Acid Batteries For Stationary

Applications” (Ref.1).

The battery cells are of flooded lead acid construction with a nominal specific gravity of
[1.215]. This specific gravity corresponds to an open circuit battery voltage of approximately
120 V for a [58] cell battery (j.e., cell voitage of [2.065] volts per cell (Vpc)). The open circuit
voltage is the voltage maintained when there is no charging or discharging. Once fully
charged with its open circuit voltage > [2.065] Vpc, the battery cell will maintain its capacity
for [30] days without further charging per manufacturer’s instructions. Optimal long term
performance however, is obtained by maintaining a float voltage [2.22 to 2.28] Vpc. This
provides adequate over-potential which limits the formation of lead sulfate and self
discharge. The nominal float voltage of [2.25] Vpc corresponds to a total float voltage output
of [130.5] V for a [58] cell battery as discussed in the FSAR, Chapter [8] (Ref. 2).

The current flow into the battery is also a primary parameter used to monitor the capacity of
the battery. During a service test or performance test discharge, the fully charged battery
voltage (nominal open circuit voltage at [2.065] Vpc) will decrease to approximately [1.8] Vpc
(or for a [58] cell battery [105] V battery terminal voltage). The battery recharges at the
current limit of the battery charger ([400] amps) until the battery terminal voltage approaches
the voltage setpoint for the charger (on equalize the battery terminal voltage will be
approximately 135 V or 2.33 Vpc). Charging current reduces exponentially during the
remainder of the recharge cycle. Industry test data has shown that when charging at float
voltage or greater, and the charging current reduces to approximately [2] amps, 98% of the
original battery capacity is restored. Industry test data has also shown that when charging at
equalize voltage, and the charging current reduces to approximately 13% of the chargers
current limit setting ([52] amps), 95% of the original battery capacity has been restored.

With the designed margins in batter sizing and the excess capacity available above the
maximum assumed load, battery OPERABILITY (including post maintenance return to
service) is assured at charging currents well above {10] amps.

INSERT: 3.8.6 LCO Bases

... Additional preventative maintenance, testing, and monitoring performed in accordance
with the [licensee controlled program] is conducted without direct impact on the requirements
of this Specification. Failure of any [licensee controlled program] requirement is evaluated
against the Technical Specification limits, OPERABILITY determinations, and [Maintenance
Rule Program}, but does not necessarily result in failure to meet this LCO.
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INSERT: 3.8.6 ACTION Bases
ACTIONS A.1, A2, andA.3 -

With one or more cells in one or more batteries < [2.07] V, the battery cell is degraded.
Within 2 hours verification of the required battery charger OPERABILITY is made by
monitoring the battery terminal voltage (SR 3.8.4.1) and of the overall battery state of
charge by monitoring the battery float charge current (SR 3.8.6.1). This assures that there is
still sufficient battery capacity to perform the intended function. Therefore, the affected
battery is not required to be considered inoperable solely as a result of one or more cells in
one or more batteries < [2.07] V, and continued operation is permitted for a limited period up
to 24 hours.

Since the Required Actions only specify "perform,” a failure of SR 3.8.4.1 or SR 3.8.6.1
acceptance criteria does not result in this Required Action not met. However, if one of the
SRs is failed, the applicable Condition in the associated Specification is entered.

BA

With one or more batteries float current > [2] amps indicates that a partial discharge of the
battery capacity has occurred. This may be due to a temporary loss of a battery charger or_
possible due to one or more battery cells in a low voltage condition reflecting some loss of
capacity. It is noted that shoulid the battery float current reach > [10] amps, the battery is
considered inoperable. However, while > [2] amps (but < [10] amps) the battery capacity
remains sufficient to perform its intended safety function. Taking into consideration that,
while battery capacity is degraded, sufficient capacity exists to perform the intended function
and to allow time to fully restore the battery parameters to normal limits, this time is
acceptable for operation prior to declaring the DC batteries inoperabie.

C1.C2C3

With one or more batteries with one or more cells electrolyte level below the minimum
established design limits, the battery still retains sufficient capacity to perform the intended
function. Even in the event level drops slightly below the top of the plates, the plates are
porous and acid will wick from the immersed plate. Therefore, the affected battery is not
required to be considered inoperable solely as a result of electrolyte level not met. Within 8
hours level is required to be restored to above the top of plates and within 31 days the
minimum established design limits for electrolyte level must be re-established.

Required Action C.2 is modified by a Note that requires that the affected cell voltage be
monitored (SR 3.8.6.5) only if electrolyte level was below the top of the plates. Furthermore,
Condition C is modified by a Note that requires Required Action C.2 be completed whenever
electrolyte is discovered below the top of the plates. Since this Condition may be exited well
before the end of the 7 day period, this Note is required to complete the necessary
monitoring period. With electrolyte level below the top of plates there is a potential for
dryout and plate degradation. Therefore, this monitoring will ensure continued plate integrity.
Since the Required Action only specifies "perform,” a failure of SR 3.8.6.5 acceptance
criteria does not result in this Required Action not met. However, if one or more cell
voltages fail to meet SR 3.8.6.5, Condition A is entered.

D1

With one or more batteries with pilot cell temperature less than the minimum established
design limits, 12 hours is allowed to restore the temperature to within limits. A low
electrolyte temperature limits the current and power available. Since the battery is sized with
margin, while battery capacity is degraded, sufficient capacity exists to perform the intended
function and the affected battery is not required to be considered inoperable solely as a
result of the pilot cell temperature not met.
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INSERT: 3.8.6 E.1 Bases

... discovering battery float charging current > [10] amps reflects sufficient loss of margin in
battery capacity that immediately declaring the associated battery inoperable is required.
This results in entering the ACTIONS of LCO 3.8.4. _

INSERT: 3.8.6 SR Bases

SR 3.8.6.1

Verifying battery float current while on float charge is used to determine the state of charge
of the battery. Float charge is the condition in which the charger is supplying the continuous
charge required to overcome the internal losses of a battery and maintain the battery ina
charged state. The float current requirements are based on the float current indicative of a
charged battery. Use of float current to determine the state of charge of the battery is
consistent with IEEE-450 (Ref. 1). The 7 day Frequency is consistent with IEEE-450

(Ref. 1).

This SR is modified by a Note that states the float current requirement is not required to be
met when battery terminal voltage is less than the minimum established float voltage of SR
3.8.4.1. When this float voltage is not maintained LCO 3.8.4 ACTION A are being taken,
which provides the necessary and appropriate verifications of the battery condition.
Furthermore, the float current limit of [2] amps is established based on the nominal float
voltage value and is not directly applicable when this voitage is not maintained.

SR 3.86.2and SR 3.8.6.5

Optimal long term battery performance is obtained by maintaining a float voitage greater
than or equal to the minimum established design limits provided by the battery manufacturer,
which corresponds to [130.5] V. This provides adequate over-potential which limits the
formation of lead sulfate and self discharge. The Frequency for cell voitage verification
every 31 days for pilot cell and 82 days for each connected cell is consistent with IEEE-450
(Ref. 1). -

SR 3.863

The limit specified for electrolyte level ensures that the plates suffer no physical damage and
maintains adequate electron transfer capability. The Frequency is consistent with IEEE-450
(Ref. 1). :

SR 3.8.6.4

This Surveillance verification that the pilot cell temperature is greater than or equal to the
minimum established design limit (i.e., [40]°F). Pilot cell electrolyte temperature is
maintained above this temperature to assure the battery can provide the required current
and voltage to meet the design requirements. Temperatures lower than assumed in battery
sizing calculations act to inhibit or reduce battery capacity. The Frequency is consistent with
IEEE-450 (Ref. 1).
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3.8 ELECTRICAL POWER SYSTEMS

3.8.4 DC Sources—Operating

LCO 3.8.4 The Train A and Train B DC electrical power subsystems shalil
be OPERABLE. :
APPLICABI.LITY: MODES 1, 2, 3, and 4.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
([ INSERT 3.8:4 ACTIONS T .
" Fica .1 Restore DC electrical | 2 hours
C power subsystem (o power -subsystem to
Tov i ley OPERABLE status.
LaeSom o-f'bwf
Haom Cond?h‘m HorB
D
. Required Action and £.1 Be in MODE 3. 6 hours
D Associated Completion
Time not met. AND
>
£.2 Be in MODE 5. 36 hours
§9RVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.8.4.1 Verifj battery terminal voltage is 7 days
2 on Float chyrge
@rw-kr Haom +z the
minimum 2stablidhed Hoat voltage (continued)

BWOG STS

3.8-26 Rev 1, 04/07/95°



DC Sources—Operating

SURVEILLANCE REQUIREMENTS (continued)

3.8.4
T3IF-3¢60

SURVEILLANCE

FREQUENCY

Fs.a.m

Verify no visible corrosion at battery
inals and connectors.

OR

Verify battery connection resistan
< [1E-5 ohm] for inter-cell con
< [1E-5 ohm] for inter-rack cgmhections,
< [1E-5 ohm] for inter-tier connections,
and < [1E-5 ohm] for termjial connections].

2N

SR 3.8.4.3

Verify battery cefls, cell plates, and

racks show no ysual indication of physical -

damage or abpfrmal deterioration.

[12] months

")

SR 3.8.4.4

Remg¥e visible terminal corrosion and

ify battery cell to cell and terminal
onnections are [clean and tight, and are]
coated with anti-corrosion material.

[12}) months

SR 348.4.5

Verify battery connection resistang€ [is
< [1E-5 ohm] for inter-cell conngCtions,
< [1E-5 ohm] for inter-rack copdections,
< [1E-5 ohm] for inter-tier ¢dnnections,
and < [1E-5 ohm] for termi connections].

[12] months

(continufg),

BWOG STS
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3.8.4
TSTFF-36D
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY

SR 3.8.4.§<’

Verify each battery charger supplies
> [400] amps at‘ 5_ [}25/2593’ V[ for

2 [8] hours. o nimum estallished

[18 months]

Lloat yolieqe
p—esewr

NOTES /‘@

1. The modified perfoymance discharge

test in SR 3.8 (& )may be performed41EfWé§)

1ieu of (the~Seryite test iy SR 3.8.
once’ per :

2. This Surveillance shail not be
performed in MODE 1, 2, 3, or 4.
However, credit may be taken for
unplanned events that satisfy this SR.

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

[18 months]

BWOG STS ' 3.8-28
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‘ 3.8.4

7STF-360
SURVEILLANCE REQUIREMENTS (continued) -
SURVEILLANCE FREQUENCY

\
MOVE N\ (663 |
v SR% 3.8.4.8] : NOTE
Spec 3.3.:4 / This Surveillance shall not be performed in

MODE 1, 2, 3, or 4. However, credit may be.
( SR 3.3 (’) taken for unplanned events that satisfy
this SR.

Verify battery capacity is > [80]% of the 60 months -
manufacturer’s rating when subjected to a
performance discharge test or a modified AND
performance discharge test.
12 months when
battery shows
degradation, or
has reached
[85]1% of the
expected life
with capacity

< 100% of
manufacturer’s
rating

AND

24 months when
battery has
reached [85]%
of the expected
life with
capacity

> 100% of
manufacturer’s
rating

e —— — - —
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DC Sources—Shutdown

3.8.5
7ETF -36D
3.8 ELECTRICAL POWER SYSTEMS
3.8.5 DC Sources—Shutdown
LCO 3.8.5 DC electrical power subsystem shall be OPERABLE to support

the DC electrical power distribution subsystem(s) required
by LCO 3.8.10, "Distribution Systems—Shutdown."

APPLICABILITY: MODES 5 and 6,
During movement of irradiated fuel assemblies.

ACTIONS —
CONDITION REQUIRED ACTION COMPLETION TIME
UN{’M 3.8.5 AcTloNs [ 7 :
~— K. One or more required K.l Declare affected Immediately
B DC electrical power B required feature(s)
inoperable.
OR
9&2.1 Suspend CORE Immediately
49 ALTERATIONS.
egubirzz[/44¥ﬂ045 AND
aid associated ¥2.2 s | d t of | Immediatel
: - 2 .2. uspend movement o mmediately
Cemld“hm 7ime B irradiated fuel
of [eid: Him A assemblies.
not-met. ] AND
§.2.3 Initiate action to Immediately
B suspend operations .
involving positive

reactivity additions.

(continued)
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DC Sources-—Shutdown

3.8.5
VEYLas %)
ACTIONS S
CONDITION REQUIRED ACTION COMPLETION TIME
. (continued) J.2.4 Initiate action to Immediately

15 restore required DC
electrical power
subsystems to
OPERABLE status.

SURVEILLANCE REQUIREMENTS
‘ SURVEILLANCE FREQUENCY

SR 3.8.5.1 NOTE
The following SRs are not requ1rz%5to be

-erformed SR 3.8.4 SR 3.8.4
B

For DC sources required to be OPERABLE, the | In accordance
following SRs are app1icab1e- with app11cab1e

SRs
SR 3.8.4.1 4.7
SR 3.8.4.2 3. 8 4 8
SR 3.8.4.3 3 8

BWOG STS 3.8-31 Rev 1, 04/07/95 "
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3.8.6

. J51F -3

3.8 ELECTRICAL POWER SYSTEMS

3.8.6 Battery%?arameters \ /NS[_:KT' IEEE-HS5D

KREVIEWERS NOTE | -

LCO 3.8.6 Battery cell parameters for the Train A ain
~ batteries shall be vn‘thin]imits Tablg’3.8.61}

APPLICABILITY: When associated DC electrical power subsystems are required
to be OPERABLE.

ACTIONS

NOTE
Separate Condition entry is allowed for each battery.

CONDITION REQUIRED ACTION COMPLETION TIME
re batteries |A.l Verify pilpt cell{s]
or more electrolyte level and

battery cell float ¥oltage meet

parafeters not within Tablg 3.8.6-1

%a gory A or B Catédgory C values.
fmits.

Verify battery cell
parameters meet
Table 3.8.6-1
Category C values.

WNSERT 3,%/(
ACTIoN s

A.3 . Restore battery ¢
parameters to

Category A and
Timits of
Table 3.8.6-Y.

(continued)
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ACTIONS (continued)

Battery @ Parameters

TETF -3é0

CONDITION REQUIRED ACTION COMPLETION TIME
X Required Action and P! Declare associated Immediately
E associated Completion | £ battery {inoperable. -
Time of Condition A
not met. L
OR
One or more batteries
Float cucrent
tedfperature of >(0Jamps
epresentativg’cells
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 73.8.6.1 Verif attery cell parameters meet 7 days
: 3.8.6-1 Categ A Timits. :
(continued)

q/NSEZT 3.2.0 5Rs

Move SR 3.5.Cb
Z_<< (,%m 5&33v9)>

BWOG STS
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T3TF -360
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR 3.8.6.2 Verify battery cell arameteré meet 92 days
Table 3.8.6-1 Catedory B limits. AND

Once within

24 hours after
a battery
discharge
< [110] V

4 hours after
a battery
overcharge

> [150] V

SR 3.8.6.3 Verify éverage electrolyte tedfiperature of 92 days

\\;\h_; representative cells is > [80]°F.
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Table 3.8.6-1/page 1 of 1)
Battery Cell Survgillance Requirements

_ CATEGORY B:
: DESIGNATED PILOT LIMITS FOR EACH |/ FOR EACH
PARAMETER CONNECTED CELL / CONNECTED CELL
Electrolyte Level | > Minimum level > Minimum lev Above top of
ipdication mark, | indication plates, and not
d < ¥ inch and € % in overflowing
above maximum above maximum
1eve} jndication | level jpdication
mark(2) mark
Float Voltage >2.13V 2/2.13 V >2.07V
Specif‘? > [1.200] > [1.195] Not more than
Gravigy(b)(c) 0.020 below
AND average confdected
cells
Average of all
connected cells AND
> [1.205]
AverAge of all
cophected cells
>/[1.195]

(a) It is acceptaple for the electrolyte level to tepforarily increase above’
the specified maximum during equalizing charges/rovided it is not
overflowing/. -

(b) Corrected for electrolyte temperature and 1gvel. Level correction is
not reg@iired, however, when battery chargjfig is < [2] amps when on float
chargg.

(c) A battery charging current of < [2] anips when on float charge is

gceptable for meeting specific grayity limits following a battery,
echarge, for a maximum of [7] day§. When charging current is uged to
satisfy specific gravity requiresents, specific gravity of each
connected cell shall be measurgd prior to expiration of the [7) day
allowance. :
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7 STF-360

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.4 DC Sources—Operating

BASES

______—————-—————-—————_—__—__————__——__—___—_—-————-—————_—

BACKGROUND

The station DC electrical power system provides the AC
emergency power system with control power. It also provides
both motive and control power to selected safety related
equipment and preferred AC vital bus power (via inverters).
As required by 10 CFR 50, Appendix A, GDC 17 (Ref. 1), the
DC electrical power system is designed to have sufficient
independence, redundancy, and testability to perform its
safety functions, assuming a single failure. The DC
electrical power system also conforms to the recommendations
of Regulatory Guide 1.6 (Ref. 2) and IEEE-308 (Ref. 3).

The [125/250] VDC electrical power system consists of two -
independent and redundant safety related Class 1E DC
electrical power subsystems ([Train A and Train B]). Each
subsystem consists of [two] 125 VDC batteries [(each battery
[50]% capacity)], the associated battery charger[s] for each
battery, and all the associated control equipment and
interconnecting cabling. '

pras— ——

The 250 VDC source is obtained by use of the two 125 VDC
batteries connected in series. Additionally, there is [one]
spare battery charger per subsystem, which provides backup
service in the event that the preferred battery charger is
out of service. If the spare battery charger is substituted
for one of the preferred battery chargers, then the
requirements of independence and redundancy between

| subsystems are maintained. —

During normal operation, the [125/250] VDC load is powered
from the battery chargers with the batteries floating on the
system. In case of loss of normal power to the battery
charger, the DC load is automatically powered from the
station batteries. .

The [Train A and Train B] DC electrical 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 to the inverters, which in turn power the

AC vital buses.

(continued)
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B 3.8.4

TSTF 360
BASES

BACKGROUND The DC power distribution system is described in more detail
(continued) in Bases for LCO 3.8.9, "Distributions System—Operating,"

and for LCO 3.8.10, "Distribution Systems—Shutdown." .
_ . —_

INSeRT
Brer CAPAIT |

Each 125/250 VDC battery is separately housed in a
ventilated room apart from its charger and distribution
centers. Each subsystem is 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. ‘é;é,,,J

The batteries for Train A and Train B DC electrical power
subsystems are sized to produce required capacity at 80% of
nameplate rating, corresponding to warranted capacity at end
of 1ife cycles and the 100% design demand.
of required capgtity and, arter selection of;

le commercial battgry, results in a battery ‘
capacitf in excess of 150% Af required capacity. The
limit is 2.13 V pef cell, which corresponds t9/a
minimum voltage oufput of 128 V per battery digcussed
Chapter [8] (Ref. 4). The criteria for sizing

SN,

INSERT >

\Jpe Bases Re?. &
.,? ( ) ( batery c:havgzr>_q
Each Train A and Train B DC electrical power subsystem¥has

ample power output capacity for the steady state operation

of connected loads required during normal operation, while @
at the same time maintaining its battery bank fully charged.

Each battery charger also has sufficientfcapacily to resiore

INSERYT the battery from the design minimum charge to its fully
CHARGER charged state within 24 hours while supplying normal steady
Z ,;;gte loads discussed in the FSAR, Chapter [8] (Ref. 4).
9
APPLICABLE The initial conditions/of Design Basis Accident (DBA)jand
SAFETY ANALYSES transient analyses infthe FSAR, Chapter [6] (Ref. and

Chapter [15] (Ref. (@Y, assume that Engineered Safety Feature
(ESF) systems are OPERABLE. The DC electrical power system

(continued)
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DC Sourceé-—Operating
- B 3.8.4

T3TF-300

APPLICABLE
SAFETY ANALYSES
(continued)

provides normal and emergency DC electrical power for the
DGs, emergency auxiliaries, and control and switching during
all MODES of operation.

The OPERABILITY of the DC sources is consistent with the
initial assumptions of the accident analyses and is based
upon meeting the design basis of the unit. This includes
maintaining the DC sources OPERABLE during accident
conditions in the event of:

a. An assumed loss of all offsite AC power or all onsite
AC power; and

b. A worst-case single failure.

The DC sources satisfy Criterion 3 of the NRC Policy
Statement.

LCo

The DC electrical power subsystems, each subsystem
consisting of [two] batteries, battery charger [for each
battery] and the corresponding control equipment and
interconnecting cabling supplying power to the associated
bus within the train are required to be OPERABLE to ensure
the availability of the required power to shut down the
reactor and maintain it in a safe condition after an
anticipated operational occurrence (A00) or a postulated
DBA. Loss of any train DC electrical power subsystem does
not prevent the minimum safety function from being performed
(Ref. 4).

An OPERABLE DC electrical power subsystem requires all
required batteries and respective chargers to be operating
and connected to the associated DC bus(es).

APPLICABILITY

The DC electrical power sources are required to be OPERABLE
in MODES 1, 2, 3, and 4 to ensure safe unit operation and to

ensure that:

a. Acceptable fuel design 1imits and reactor coolant
pressure boundary 1imits are not exceeded as a result
of AOOs or abnormal transients; and

(continued) -
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BASES

APPLICABILITY b; Adequate core cooling is provided, and containment
(continued) integrity and other vital functions are maintained in
the event of a postulated DBA.

The DC electrical power réquirements for MODES 5 and 6 are

addressed in the Bases for LCO 3.8.5, "OC
Sources—Shutdown."

2
ACTIONS A A,

MEEET 0 ' ConditiogsX represents one train with a lToss of ability to
3 .8 ACTIO {3 completely respond to an event, and a potential loss of
BASES ability to remain energized during normal operation. It is

therefore, imperative that the operator’s attention focus on
stabilizing the unit, minimizing the potential for compiete
loss of DC power to the affected train. The 2 hour limit is
consistent with the allowed time for an inoperable DC
distribution system train.

fov rtasons other
Fouam Condihion Aor B

If one of \the required DC electrical power subsystems is
inoperableV(e.q., [ifioperable batieéry, inopevable BatATY
@harger (s), or/Tnoperable battery charger and associated
noperable battery), the remaining DC electrical power

subsystem has the capacity to support a safe shutdown and to
w mitigate an accident condition. Since a subsequent worst-
.— Case single Failure(would, however, result in the[cComplete)

loss of (thevemaiming 2507 VOU eTectrical power
minimum nNecessavy DC \s{subsgstems loss of ESF fdnctions/ continued
electrical subsystems power operation should not exceed ours. 1he 2 hour ( 7§
+o mitigate 2 wolst Completion Time is based on Regulatory Guide 1.93 (Ref.

‘ dent and reflects a reasonable time to assess unit status as a

Case acch / function of the inoperable DC electrical power subsystem
and, if the DC electrical power subsystem is not restored to
OPERABLE status, to prepare to effect an orderly and safe
unit shutdown. ’

D’ D
.1 and" B.2

If the inoperable DC electrical power subsystem cannot be
restored to OPERABLE status within the required Completion
Time, the unit must be brought to a MODE in which the LCO
does not apply. To achieve this status, the unit must be
brought to at least MODE 3 within 6 hours and to MODE 5

(continued)
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BASES

) (©)
ACTIONS @’l and(/ﬁ.z (continued)

within 36 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
required unit conditions from full power conditions in an
orderly manner and without challenging plant systems. The
Completion Time to bring the unit to MODE 5 is consistent
with the time required in Regulatory Guide 1.93 (Ref. 8).

7

SURVEILLANCE SR_3.8.4.1
REQUIREMENTS

le on float charge for
ctivene
g e batterieS to pe
thedr jstended pdnctig oat charge is the condition in
which the charger is supplying the continuous charge
required to overcome the internal losses of a batteGlJ;JV
and maintain the battery (gnr:amim«_h_;“ﬁ
in a tu charged statel— [RE VOTTage requirsments are
based on the Aominal desigy voltage -of the pattery and iEE!
onsistent With the initidl] ages 3 méd in the baiXery
sizing ca}yfulations he 7 day Frequency is consistent with
manutacturer recommendations and IEEE-450 (Ref.,fz;
3

FSR 3.8.4.2

Visual inspection to ect corrosion of the battery cells
and connections, or aasurement of the resistance of each
intercell, interragk, intertier, and terminal connection,
provides an indigdtion of physical damage or abnormal
deterioration #fiat could potentially degrade battery
performance,.

Verifying battery terminal voltage whi
the batteries helps _to ensure the effe

Sdﬁ?ﬂ‘\' e abilidy of
Hie baHeries 17 paform
#hreir mdended function.

T

e Surveillance Frequency for these insgpections, which can
detect conditions that can cause power losses due to
resistance heating, is 92 days. ThAs Frequency is
considered acceptable based on gpérating experience related

to detecting corrosion trends.

(continued)
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SURVEILLANCE
REQUIREMENTS
(continued)

SR_3.8.4.3

Visual inspg€tion of the'battery cells, cell plates, and
battery ragks provides an indication of physical damage or
eterioration that could potentially degrade

SR_3.8.4.4 and SR 3.8.4.5

Visual inspection and resistance/measurements of intercell,
interrack, intertier, and termjfal connections provide an
indication of physical damage/or abnormal deterioration that
could indicate degraded batjéry condition. The
anticorrosion material is Msed to help ensure good
electrical connections apfl to reduce terminal deterioration.
The visual inspection f#r corrosion is not intended to
require removal of ang’/inspection under each terminal
connection. The remgval of visible corrosion is a
preventive maintengfice SR. The presence of visible
corrosion does no¥ necessarily represent a failure of thi

SR provided visjdile corrosion is removed during performafice
of SR 3.8.4.4.

Reviewer’s Mbte: The requirement to verify that tefminal
connectiong are clean and tight applies only to njckel
cadmium bdtteries as per IEEE Standard P1106, "IEEE

epded Practice for Installation, Maintenafice, Testing
and Replacement of Vented Nickel - Cadmium Batteries for
jonary Applications." This requirement fiay be removed

| forjiead acid batteries.

THe connection resistance limits for SB/3.8.4.5 shall be no
ore than 20% above the resistance as/measured during
installation, or not above the ceilifig value established by
the manufacturer.

The Surveillance Frequencies of/{12] months is consistent
with IEEE-450 (Ref. 9), which fecommends cell to cell and
terminal connection resistange measurement on a yearly

basis.

——

(continued)
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SURVEILLANCE
REQUIREMENTS
(continued)

[NSERT
6 SE 31%'4‘1

SR 3.8.4J§E::)

¢ .
requires tfat each battepy charger be capable of
J‘ .

D g [400 ps and 0 /14 0 8] Mours. Thess
ireme ! .]- eed_an/the design capacity of thedlgaiery)
, {l  According to Regulatory Guide 1.32
(Ref. ““The battery charger supply is Tequi pedAto be
based on the largest combined demands of the various steady
state loads and the charging capacity to restore the battery
from the design minimum charge state to the fully charged
state, irrespective of the status of the unit during these
demand occurrences. The minimum required amperes and
duration ensure that these reguirements can be satisfied. ©

\\+ The Surveillance Frequency is acceptable, given the unit

conditions required to perform the test and the other
administrative controls existing to ensure adequate charger
performance during these [18 month] intervals. In addition,
this Frequency is intended to be consistent with expected
fuel cycle lengths.

s modified by a Note. ,

rforming the Surveillance would perturb the

electrical distribution sys¥ém and challenge safety systems.
it may be taken for upplanned events that satAsfy this

SR 3.8.4!2‘(‘ 5}

A battery service test is a special test of the 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 spe ified in Reference 4.

The Surveillance Frequency of [18 months] ‘is consisten
the recommendations of Regulatory/Guide 1.32 (Ref.
Regulatory Guide 1.129 (Ref. “ 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 is modified by two Notes. Note 1 allows the .
performance of a modified performance discharge test in lieu
of a service testlonEE:ier §QE§bnfﬁsL

(continued) -
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SURVEILLANCE
REQUIREMENTS

e &
<m INSERT
on next
fﬂ{géﬁ

<frw&0

bRDER

-—— -

Move T
SR 3.8.6.6
BAses

SR 3.8.4]£§:(continued) -
’;;;’ ified : 7 st

consisting of just two rates;¥the one minute rate
for the battery or the largest current load of the

duty 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
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 testcgﬁggiglﬁsméiﬂﬁg::) :
above the minimum battery terminal voltage specified in the
battery service test for the duration of time equal to that
of the service test.

A modified discharge test is a test of the battery capacity
and its ability to provide a high rate, short duration load
(usually the highest rate of the duty cycle). This will
often confirm the battery’s ability to meet the critical

its percentage of rated capacity. Initial conditions for

period of the load duty cycle, in addition to determining A//

the modified performance discharge test should be identical
to those specified for a service test.

The reason for Note 2 is that performing the Surveillance

would perturb the electrical distribution system and

challenge safety systems. Credit may be taken for unplanned
. events that satisfy this SR. -

SR_3.8[A

A battery performance discharge test is a test of constant
current capacity of a battery, normally done in the as found
condition, 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.

abahd i €iad. : fiscl tost—is—d o
in—the-Bases—for—SR-3—8—#7- Either the battery performance
discharge test or the modified performance discharge test is
acceptable for satisfying SR 3.8{4:8} however, only the

l modified performance discharge test|may be used to satisfy

(continued)
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6‘
SURVEILLANCE SR 3.8. continued) . . §{batery service dest
REQUIREMENTS -
i jsfvingd the¥requirements of SR 3.8.4

AN RS T ——
From previoss 4 jn~1ﬁ[:3

The acceptance criteria/for this Surveillance)jare consistent
qaﬂ,b with IEEE-450 (Ref. and IEEE-485 (Ref. B). 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
‘ INSERY Toad requirements.<
B SR3% oL 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 life and capacity is
< 100% of the manufacturer’s rating, the Surveillance
Frequency is reduced to 12 months. However, if the battery
shows no degradation but has reached 85% of its expected

1ife, the Surveillance Frequency is only reduced to 24
N\OUE 70 months for batteries that retain capacity > 100% of the
manufacturer’s ratings.{3Degradation is indicated, according
523860 == to IEEE-450 (Ref. 97, when the battery capacity drops by
more than 10% relative to its capacity on the previous

BP‘SES performance test or when it is 2 [10%] below the
manufacturer’s rating. These Frequencies are consistent
 with the recommendations in IEEE-450 (Ref.quéggb

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.
Credit may be taken for unplanned events that satisfy this
SR.

REFERENCES 1. 10 CFR.50, Appendix A, GDC 17.
2. Regulatory Guide 1.6, March 10, 1971.
3.  IEEE-308-[1978].
FSAR, Chapter [8].

4.
G,/ 1EEEAB5-[1983], Jupefses.) s
. W
5.

(continued)-
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REFERENCES S,6. FSAR, Chapter [6].
(continued)
I A.  FSAR, Chapter [I5].
r‘,’,S’. Regulatory Guide 1.93,' December 1974.
QA Ee-aso-pedl. M 95
0’ 0. Regulatory Guide 1.32, February 1877.
,0 . Regulatory Guide 1.128, December 1974.
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B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.5 DC Sources-—Shutdown

BASES

BACKGROUND A description of the DC sources is provided in the Bases for
'LCO 3.8.4, "DC Sources—Operating.”

APPLICABLE The initial/conditions of Design Basis Accident (DBA) and

SAFETY ANALYSES

transient @nalyses in the FSAR, Chapter [6] (Ref. 1) and
Chapter [IB] (Ref. 2), assume that Engineered Safety Feature
(ESF) systems are OPERABLE. The DC electrical power system
provides normal and emergency DC electrical power for the
DGs, emergency auxiliaries, and control and switching during
all MODES of operation. '

The OPERABILITY of the DC subsystems is consistent with the
initial assumptions of the accident analyses and the
requirements for the supported systems’ OPERABILITY.

The OPERABILITY of the minimum DC electrical power sources
during MODES 5 and 6 and during movement of irradiated fuel

assemblies ensures that:

a. The unit can be maintained in the shutdown or
refueling condition for extended periods;

b. Sufficient instrumentation and control capability is
available for monitoring and maintaining the unit
status; and

c. Adequate DC electrical power is provided to mitigate
' events postulated during shutdown, such as a fuel
handling accident.

The DC sources satisfy Criterion 3 of the NRC Policy
Statement.

LCO

The DC electrical power subsystems, each subsystem
consisting of two batteries, one battery charger per
battery, and the corresponding control equipment and
interconnecting cabling within the train, are required to be

(continued)
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LCO
(continued)

OPERABLE to support required trains of the distribution
systems required OPERABLE by LCO 3.8.10, "Distribution
Systems—Shutdown.” This ensures the availability of
sufficient DC electrical power sources to operate the unit
in a safe manner and to mitigate the consequences of
postulated events during shutdown (e.g., fuel handling
accidents).

APPLICABILITY

The DC electrical power sources required to be OPERABLE in
MODES 5 and 6 and during movement of irradiated fuel
assemblies, provide assurance that:

a. Required features to provide adequate coolant
inventory makeup are available for the irradiated fuel

assemblies in the core;

b. Required features needed to mitigate a fuel handling
accident are-available;

c. Required features necessary to mitigate the effects of
events that can lead to core damage during shutdown
are available; and

d. Instrumentation and control capability is available
for monitoring and maintaining the unit in a cold
shutdown condition or refueling condition.

The DC electrical power requirements for MODES 1, 2, 3,
and 4 are covered in LCO 3.8.4.

ACTIONS

8 8 8 8 B
X1 K21, K22 K.2.3, and K.2.4

If two trains are required by LCO 3.8.10, the remaining
train with DC power available may be capable of supporting
sufficient systems to allow continuation of CORE ALTERATIONS
and fuel movement. By allowing the option to declare
required features inoperable with the associated DC power
source(s) inoperable, appropriate restrictions will be
implemented in accordance with the affected required
features LCO ACTIONS. In many instances this option may
jnvolve undesired administrative efforts. Therefore, the

(continued)
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ACTIONS

e 8 8 8 8
Nl K21 K22 X2.3 and X.2.4 (continued)

allowance for sufficiently conservative actions is made
(i.e., to suspend CORE ALTERATIONS, movement of irradiated
fuel assemblies, and operations involving positive
reactivity additions). The Required Action to suspend
positive reactivity additions does not preclude actions to
maintain or increase reactor vessel inventory, provided the
required SDM is maintained.

Suspension of these activities shall not preclude completion
of actions to establish a safe conservative condition.

These actions minimize probability of the occurrence of
postulated events. It is further required to immediately
jnitiate action to restore the required DC electrical power
subsystems and to continue this action until restoration is
accomplished in order teo provide the necessary DC electrical
power to the unit safety systems.

The Completion Time of immediately is consistent with the
required times for actions requiring prompt attention. The
restoration of the required DC electrical power subsystems
should be compieted as quickly as possible in order to
minimize the time during which the unit safety systems may
be without sufficient power.

SURVEILLANCE
REQUIREMENTS

SR_3.8.5.1

SR 3.8.5.1 requires performance of all Surveillances
required by SR 3.8.4.1 through SR 3.8.4 Therefore, see
the corresponding Bases for LCO 3.8.4 for a discussion of
each SR.

This SR is modified by a Note. The reason for the Note is
to preclude requiring the OPERABLE DC sources from being
discharged below their capability to provide the required
power supply or otherwise rendered . inoperable during the
performance of SRs. It is the intent that these SRs must
still be capable of being met, but actual performance is not

required.

BWOG STS

(continued) -
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REFERENCES

1.
2.

FSAR, Chapter [6]. /
FSAR, Chapter [18].
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B 3.8.6 Battery @? Parameters

'f +
batkey Flat corven

BASES R

BACKGROUND This LCO delineates the limits on electrolyte temperature,
level ,¥float voitag:x]an specificgravity for the DC power
C

batteries. Tscussion of these batteries and their
OPERABILITY requirements is provided in the Bases for

INSERT UCo 3.8.4, "DC Sources—Operating,” and LCO 3.8.5, "OC
3.8-( Backayround Sources—Shutdown." €2
8 ASE,
APPLICABLE The initial conditions of Design Basis Accident (DBA) and

SAFETY ANALYSES transient analyses in the FSAR, Chapter [6] (Ref. 1) and
Chapter [15] (Ref. 2), assume Engineered Safety Feature -
systems are OPERABLE. The DC electrical power sysiem
provides normal and emergency DC electrical power for the
DGs, emergency auxiliaries, and control and switching during
all MODES of operation.

The OPERABILITY of the DC subsystems is consistent with the
initial assumptions of the accident analyses and is based

~upon meeting the design basis of the unit. This includes
maintaining at least one train of DC sources OPERABLE during
accident conditions, in the event of:

a. An assumed loss of all offsite AC power or all onsite
AC power; and

b. A worst-case single failure.

Battery @parameters satisfy Criterion 3 of the NRC
Policy Statement.

LCO BéttenyEEﬁiSparameters must remain within acceptable limits
to ensure availability of the required DC power to shut down
the reactor and maintain it in a safe condition after an

ESa%waf anticipated operational occurrence or a postulated DBA.
f@JYlmAQ\el‘ (Flectrolyt€ ) imits are conservatively established, allowing
_continued DC electrical system function even with &
limits not met. |
(INSERT 3.8 LLD Biges =

(continued)
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. TETF.360

APPLICABILITY

. . Param\-er Iimitsare
The battery @ﬁarameters are required solely for the
support of the associated DC\electrical power subsystems.
Therefore, battery ElECtroyt® 19 only required when the DC
power source is required to be OPERABLE. Refer to the
Applicability discussion in Bases for LCO 3.8.4 and
LCO 3.8.5. ' T

ACTIONS

s
INSERT

3.8, AN
BASES

(A1 A.2, and A3 e

e or more batteries not wi;;;;\w
jmits not met or Category B limits
d B 1limits not met) but within the
fied in Table 3.8.6-1 in the

battery is degraded but there is still
sufficient capacitf to perform the intended function.
Therefore, the ected battery is not required to be
considered inopfrable solely as a result of Category A or B
., and continued operation is permitted for a
limited perjbd. '

With one or more cells in
limits (i.e., Category A
not met or Category A
Category C limits sp
accompanying LCO, t

The piloy/cell electrolyte Tevel and float voltage are
required to be verified to meet the Category C limits
withip/1 hour (Required Action A.1). This check wil
provide a quick indication of the status of the re inder of
the/battery cells. One hour provides time to_ingpect the
eJfctrolyte level and to confirm the float voltaGe of the
ilot cells. One hour is considered a reasongble amount of
ime to perform the required verification.

Verification that the Category C limits afe met (Required
‘Action A.2) provides assurance that dupfng the time needed
to restore the parameters to the Catgdory A and B 1imits,
the battery will still be capable of performing its intended
function. A period of 24 hours ig”allowed to complete the
initial verification because spedific gravity measurements
must be obtained for each conngfted cell. Taking into
consideration both the time péquired to perform the required
verification and the assurasCe that the battery cell
parameters are not severe}y degraded, this time is
considered reasonable. e verification is repeated at 7
day intervals until the parameters are restored to Category

with the normal Freduency of pilot cell Surveillances.

k\f;jff B 1imits. Thi#periodic verification is consistent

(continued)
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ACTIONS (A1 A2, and 8.3 (continfied) \

Category A apd”B limits. With the consideration
battery capdcity is degraded, sufficient capaci}y exists to
perform the intended function and to allow tip€ to fully

restore”the battery cell parameters to normad limits, this
is acceptable prior to declaring thebattery

allowanezs of He
F&i§xhﬂzd Actions

for Comditim A6,
C,orD)

barametens] outside the Cateadry C 1iMif fpr” any comfiect
(7EV1) sufficient capacity to supply the maximum exp cted
oad requirement is not assured and the corresponding

/eTecArical pawer subsysvem must be declared inoperable.

he required Completion Time or/average electrolyte
emperature of representative€ells falling below 60
1so Lause for immediately géclaring the associajéd DC
alecfrical power subsysten/inoperable.~

NSERT aw/’
BASES

SURVEILLANCE [ SR_3.8.6.1

REQUIREMENTS
This SR verifies that Category A battery cell parameters are
consistent with YEEE-450 (Ref. 3), which recommends regular
[* battery inspecifons (at least one per month) including
/hdiﬂEFEI' vgltage, specAfic gravity, and electrolyte temperature of
—> '
3.90 5K
BASES

arterly inspection of specific gravity and foltage is

. consAstent with [EEE-450 (Ref. 3). In additiop/ within
MOVé SR3.26-L 24 Aours of a battery discharge < [110] V or X battery
From SR 32,¢.4% ofercharge > [150] V, the battery must be d onstrated to
eet Category B limits. Transients, suchAs motor starting
transients, which may momentarily cause pattery voltage to
‘ drop to < [110] V, do not constitute a pattery discharge

(continued) -
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BASES
SURVEILLANCE SR_3.8.6.2 (continued)
REQUIREMENTS

provided battery terminal vo)fage and float current return
to pre-transient values. -Tiis inspection is also consistent
with IEEE-450 (Ref. 3), wiich recommends special inspections
following a severe dischdrge or overcharge, to ensure that
no significant degradafion of the battery occurs as a
consequence of such gAscharge or overcharge.

SR_3.8.6.3

This Surveilldhce verification that the average Aemperature
of represenyative cells is > [60]°F is consistent with a

recommendation of IEEE-450 (Ref. 3), which s¥ates that the
temperatyfe of electrolytes in representatjte cells should
ined on a quarterly basis.

Lowey than normal temperatures act to/inhibit or reduce
batfery capacity. This SR ensures jfat the operating
tefiperatures remain within an acceftable operating range.
This 1imit is based on manufactuyér recommendations.

Jable 3.8.6-1

This table delineates thg’ 1imits on electrolyte level, float
voltage, and specific gfavity for three different

ca%egories. The meanihg of each category is discussed
below.

Category A defingé the normal parameter 1imit for each
designated pilot cell in each battery. The cells selectéd
as pilot cel1¢are those whose temperature, voltage a
electrolyte gpecific gravity approximate the state o charge
of the entjfe battery.

The Catedory A limits specified for electrolyte/level are
based manufacturer recommendations and are/Consistent
with the guidance in IEEE-450 (Ref. 3), with/the extra

x in€h allowance above the high water leved” indication for
opgtrating margin to account for temperatures and ch:Fge
effects. In addition to this allowancg; footnote a to -
Table 3.8.6-1 permits the electrolytg/level to be above the
specified maximum level during equa zing charge, provided
it is not overflowing. These 1imjfs ensure that the plates

(continued)
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BASES
SURVETLLANCE Table 3.8.6-1 (contipued)
" REQUIREMENTS

“and have been discussed above. The Category

suffer no physical/damage and that adequate electron
transfer capabilify is maintained in the event of transient
conditions. IEpE-450 (Ref. 3) recommends that electrolyte
level readingsy/should be made only after the battery has

The Categpfy A limit specified for float voltagé is > 2.13 V
per cell/ This value is based on a recommendation of

IEEE-450 (Ref. 3), which states that prolongéd operation of
cells/< 2.13 V can reduce the life expectadcy of cells.

The Category A 1imit specified for specific gravity for each
Tot cell is > [1.200] (0.015 below jfe manufacturer fully
harged nominal specific gravity or A battery charging
current that had stabilized at a lg& value). This value is
characteristic of a charged cell Mith adequate capacity.
According to IEEE-450 (Ref. 3), Ahe specific gravity
readings are based on a temperdture of 77°F (25°C).

The specific gravity readings are corrected for actual
electrolyte temperature apl level. For each 3°F (1.67°C)
above 77°F (25°C), 1 pojdt (0.001) is added to the reading;
1 point is subtracted for each 3°F below 77°F. The specific
gravity of the electrdliyte in a cell increases with a loss
of water due to elegtrolysis or evaporation.

Category B defings the normal parameter limits for each
connected cell,/ The term “"connected cell" excludes any
battery cell ghat may be jumpered out.

el and
Category A
imit
speciffed for specific gravity for each conpected cell is

> [1/495] (0.020 below the manufacturer fu¥ly charged,
nominal specific gravity) with the aver of all connected
cedls > [1.205] (0.010 below the manufatturer fully charged,
nominal specific gravity). These vaMies are based on
manufacturer’s recommendations. Th€ minimum specific
gravity value required for each g€11 ensures that the
effects of a highly charged or fewly installed cell will not
mask overall degradation of

The Categoyy B limits specified for electrolyte 1
float volfage are the same as those specified f

(continued)
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SURVEILLANCE
REQUIREMENTS

Jable 3.8.6-1 (continued)

Category C defines the 1jfiits for each connected cell.

These values, although reduced, provide assurance that
sufficient capacity exists to perform the intended function
and maintain a margifd of safety. When any battery parameter
is outside the Catg§ory C limits, the assurance of
sufficient capacify described above no longer exists and the
battery must be/declared inoperable.

The Category/f limits specified for electrolyte lev
the top of Xhe plates and not overfiowing) ensure jhat the
plates suffer no physical damage and maintain adedquate
electrop/transfer capability. The Category C 1jits for
float ¥oltage is based on IEEE-450 (Ref. 3),
that 4 cell voltage of 2.07 V or below, undey’ float

itions and not caused by elevated tempgfature of the

, indicates internal cell problems and may require cell

The Category C limits of average spefific gravity > [1.195]
is based on manufacturer recommendafions (0.020 below the
manufacturer recommended fully cpérged, nominal specific
gravity). In addition to that Aimit, it is required that
the specific gravity for each/connected cell must be no less
than 0.020 below the average’ of all connected cells. This
1imit ensures that the efféct of a highly charged or new
cell does not mask overygfl degradation of the battery.

The footnotes to TabYe 3.8.6-1 are applicable to Category
B, and C specific gfavity. Footnote (b) to Table 3.8.6-
requires the aboy€ mentioned correction for electrolyt
level and tempeyature, with the exception that level

correction is Mot required when battery charging cyrrent is
< [2] amps float charge. This current provid i
general, ayindication of overall battery condi

Because Af specific gravity gradients that
during/the recharging process, delays of geveral days may
occur/while waiting for the specific gravity to stabilize.

A s¥abilized charger current is an acgéptable alternative to
specific gravity measurement for deg€rmining the state of
charge. This phenomenon is discusfed in IEEE-450 (Ref. 3).
Footnote (c) to Table 3.8.6-1 al¥ows the float charge
current to be used as an altergate to specific gravity for

(continued)
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BASES

SURVEILLANCE
REQUIREMENTS

.8.6-

1/ (continued)

arge. Within [7]
avity must be measured
Towing a minor battery

e that does not follpWw a
gradients are not
asurements may be ma

up to [7] days following a battery re
days eacjf connected cell’s specific
 to conffrm the state of charge.
‘recharge (such as equalizing ch
deey’ discharge) specific gravi
sidnificant, and confirming
at [7] days.

Reviewer’s Note: The vZlue of [2] amps used An footnote (b)
and (c) is the nomina value for float current established
by the battery vendg¥ as representing a f 1y charged
battery with an allowance for overall baftery condition.

in less

REFERENCES 1. FSAR, Chapter [6].
2. FSAR, Chapter [15].

3. IEEE-450- [% 495 :

4, |\ EEE ~485- [ 1443] , June 1983.
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DC Sources—Operating

alde

3.8 ELECTRICAL POWER SYSTEMS
3.8.4 DC Sources—Operating

LCO 3.8.4 The Train A and Train B DC electrical power subsystems shall
be OPERABLE.

APPLICABILITY:  MODES 1, 2, 3, and 4.
(wserr 3.3.4 Acmon 5)

'ACTIONS
' CONDITION l REQUIRED ACTION COMPLETION TIME -

. One DC electrical /(.1 Restore DC electrical | 2 hours
¢ power subsyst (. power subsystem to
inoperable veasons M OPERABLE status.
] otiazr Condi 1 Aord
0
. Required Action and £.1 Be in MODE 3. 6 hours
0 Associated Completion )
: Time not met. AND
g2 Be in MODE 5. 36 hours
0
y

SURVEILLANCE REQUIREMENTS '
. SURVEILLANCE FREQUENCY

SR 3.8.4.1 Verify battery terminal voltage is 7 days
2 on tloat cpdrge

(continued)

g reates Hran or
m.n\mvm es%a(ol;s?jjl float voliage

WOG STS 3.8-24 Rev 1, 04/07/95
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DC Sources—Operating

SURVEILLANCE REQUIREMENTS (continued)

olde

SURVEILLANCE

FREQUENCY

Verify no
terminalg” and connectors.

< [1E-5 ohm] for inter-cell connection
< [1E-5 ohm] for inter-rack connecti
< [1E-5 ohm] for inter-tier connectfons,

sible corrosion at battery

rify battery connection resistance [is

and < [1E-5 ohm] for terminal co ections].

92 day,

S§/ 3.8.4.3

plates, and

Verify battery cells, ¢
icatiqn of physical

racks show no visual i
damage or abnormal

[12] months

SR 3.8.4.4

Remove visipfe terminal corrosion, verify
battery ¢ to cell and terminal
connectjdns are clean and tight, and are
coated/With anti-corrosion material.

[12] mgrths

SR 3.8.4.5

Verify battery connection resistance [i
< [1E-5 ohm] for inter-cell connecti
< [1E-5 ohm] for inter-rack connec 2
< [1E-5 ohm] for inter-tier conne i

and < [1E-5 ohm] for terminal nections].

[12] months

WOG STS

3.8-25

(ébntinued)
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| TETF-360

DC Sources—Operating

SURVEILLANCE REQUIREMENTS _(continued)

3.8.4

SURVEILLANCE

FREQUENCY

Z
SR 3.8.4.

INSER-T
C WARGER SR

NOTE
This Surveillance shall not be performed in
MODE 1, 2, 3, or 4. However, credit may be
taken,;or unplanned events that satisfy
this SR.

18 months]

SR 3.8.4@

—

Verify each batter er supplies .
> [400] amps at for > [8] hours.
mnimum es 5 at Vo e

NOTES
1. The modified perfopmance discharge
test in SR 3.8..&)may be performed in
1ieu of (fThe”Service ¥€st WPYSR 3.8.4

@nce_per 60 Moniifs|

2. This Surveillance shall not be
performed in MODE 1, 2, 3, or 4.
However, credit may be taken for
unplanned events that satisfy this SR.

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

NS

[18 months]

© WOG STS

3.8-26

(continued)

Rev 1, 04/07/95



TETE-3(0

DC Sources—Operating

MoVE 70
S}uu;'?» Vo
SR 38 6.L)

This Surveillance shall not be performed in
MODE 1, 2, 3, or 4. However, credit may be
t:?ensfor unplanned events that satisfy
this SR.

Verify battery capacity is > [80]% of the
manufacturer’s rating when subjected to a
performance discharge test or a modified
performance discharge test.

WOG STS

3.8-27

3.8.4
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
z3)
s 3.8[88) NOTE

60 months
AND

12 months when
battery shows
degradation or
has reached
[85]% of
expected life

-with capacity

< 100% of
manufacturer’s
rating

AND

24 months when
battery has
reached [85]%
of the expected
1ife with
capacity

> 100% of
manufacturer’s
rating

— 4

Rev 1, 04/07/95



© T3TF-360

DC Sources—Shutdown

3.8.5
3.8 ELECTRICAL POWER SYSTEMS
3.8.5 DC Sources—Shutdown )

LCO 3.8.5 DC electrical power subsystem shall be OPERABLE to support
, the DC electrical power distribution subsystem(s) required
by LCO 3.8.10, "Distribution Systems—Shutdown.”

APPLICABILITY: MODES 5 and 6, )
puring movement.of irradiated fuel assemblies.

[negeT 35 AciNS )

QETIONS
CONDITION , REQUIRED ACTION COMPLETION TIME
’ One or more required K.1.1 Declare affected Immediately
[3 DC electrical power é? required feature(s)
subsystems inoperabl inoperable.
OR
ﬂﬁz.l Suspend CORE Immediately
A ALTERATIONS.
- AND
)CZ.Z Suspend movement of Immediately
za irradiated fuel
assemblies.
AND
kfﬁ.B Initiate action to Immediately
B suspend operations
involving positive
reactivity additions.
AND
(continued)
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DC Sources—Shutdown

lw

3.8.5
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
X! (continued) K.2.4 Initiate action to Immediately
13 restore required DC

electrical power

subsystems to

OPERABLE status.

SURVEILLANCE REQUIREMENTS ‘
SURVEILLANCE o ., FREQUENCY

SR 3.8.5.1 NOTE
The fo]]ow1ng SRs are pot required to be

@ sasa%

For DC sources required to be OPERABLE, the | In accordance

following SRs are appl1cab1e with applicable
SRs

SR 3.8.4.1 3 .8.4.7
SR 3.8.4.2 .4 3.8.4.8
SR 3.8.4.3 8 4.6

WOG STS 3.8-29 Rev 1, 04/07/95



T3TF-360
Battery[Catl) P t
sransters

3.8 ELECTRICAL.POWER SYSTEMS
INSERT |EBE - L.LSD

3.8.6 Battery [CpT]] Parameters REVIEWERS MNpTe—

LCO 3.8.6 Battery cell parameters for Trai A and Tr in B batteries
shall be with1n limits o 78.6-1).

APPLICABILITY: When associated DC electrical power subsystems are required
to be OPERABLE.

ACTIONS

NOTE
Separate Condition entry is allowed for each battery.

b e R
CONDITION REQUIRED ACTION COMPLETION TIME

One or more Hatteries | A.l cell[s] 1 hour
with one more e level and
battery cell o]tage meet
par ers not within
Catedory A or B

egory C Tlimits.

Category C limits.

liefits.
’ ‘—\\\ Verify battery cell 24 rs
INSERY ] parameters meet :
3.9.6 ACTIONS I Table 3.8.6-1 ND.

Once per 7 days
thereafter

(continued)
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Battery

ACTIONS (continued)

T3TF-360
Parameters
3.8.6

CONDITION REQUIRED ACTION COMPLETION TIME
‘gf Required Action and LBl Declare associated Immediately
E associated Completion IE? battery inoperable.
Time of Condition A :
not met. t_
OR
One or more batteries
electfolyte $loak curcent
rature of the > [10] amps -
with one more
battery Lell
paramejers not withi
Categdry C values.
SURVEILLAQEEﬁREQUIREMENTS ‘
SURVEILLANCE ~ FREQUENCY
SR 3.846.1 Verify Battery cell parametgrs meet /J/Z;ys
Table”3.8.6-1 Category A Ximits. /////
(continued)

A
L[/MS&?/T‘ 3.8.6 5&3

A K Move 5R 3544 (fom K 249 )

WOG STS 3.8-31
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" TETFE-360

Battery Parameters
3.8.6
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE . FREQUENCY
Verify battery cell par ers meet 92 days

Table 3.8.6-1 Category B limits.

< [110] V
AND

Once within

a battery
overcharg

,,//§;/v3.8.5.3 Verify average

representati

ectrolyte temperature of
cells is > [60]°F. ’//,/’/

WOG STS 3.8-32 Rev 1, 04/07/95



PARAMETER

Table 3.8.6-1

CATEGORY A:
LIMITS FOR EACH
DESIGNATED PILOT

CELL

(page 1 of 1)

Battery Cell Parameters Requipe ents

CONNECTED CELL

CATEGORY C:
ALLOWABLE LIMITS
- FOR EACH
CONNECTED CELL

’//,E1ectrolyte Level

> Minimum level

jndication mark, -

Above top of
plates, andot

and < § inch overflowi
above maximum
1eve} ;ndication
/// mark{2
Float Voltpde 2 2.13 YV >2.13V >2.07 V
Spe€ifi > [1.200] 2 [1.185] Not more than
avity?b)(c) 0.020 below

(a)

(b)

(c)

connected cell
allowance.

WoG STS

o’ for electrolyte temperature and leved.
qiired, however, when battery charging/is <

A/battery charging current of < [2]

dcceptable for meeting specific grav
recharge, for a maximum of [7] days/
satisfy specific gravity requirey

shall be measureg

Average of all
connected cells
> [1.205]

{ for the electrolyte level to tempora
aximum during equalizing charges proyided it is not

amp

3.8-33

when on float charge is

y limits following a battery
When charging current is ugéd to
ts, specific gravity of each
prior to expiration of the [

average of all
connected cells

AND

1y increase above

Level correction is
[2] amps when on float

day

Rev 1, 04/07/95




TETF-360
DC Sources—Operating
_ B 3.8.4

B 3.8 ELECTRICAL POWER SYSTEMS
B 3.8.4 DC Sources—Operating

BASES

f

BACKGROUND The station DC electrical power system provides the AC
: emergency power system with control power. It also provides
both motive and control power to selected safety related
equipment and preferred AC vital bus power (via inverters).
As required by 10 CFR 50, Appendix A, 6DC 17 (Ref. 1), the
DC electrical power system is designed to have sufficient
independence, redundancy, and testability to perform its
safety functions, assuming a single failure. The DC
 electrical power system also conforms to the recommendations
of Regulatory Guide 1.6 (Ref. 2) and IEEE-308 (Ref. 3).

The [125/250] VDC electrical power system consists of two
independent and redundant safety related Class 1E DC
electrical power subsystems ([Train A and Train B]). Each
subsystem consists of [two] 125 VDC batteries [(each battery
[50]% capacity)], the associated battery charger(s) for each
battery, and all the associated control equipment and
interconnecting cabling. .

The 250 VDC source is obtained by use of the two 125 VDC
batteries connected in series. Additionally there is [one]
spare battery charger per subsystem, which provides backup
service in the event that the preferred battery charger is
out of service. If the spare battery charger is substituted
for one of the preferred battery chargers, then the
requirements of independence and redundancy between
subsystems are maintained. :

During normal operation, the [125/250] VDC load is powered
from the battery chargers with the batteries floating on the
system. In case of loss of normal power to the battery
charger, the DC load is automatically powered from the
station batteries.

The [Train A and Train B] DC electrical power subsystems
provide the control power for its associated Class 1E AC
power load group, [4.16] kV switchgear, and [480] V load
centers. The DC electrical power subsystems also provide DC
electrical power to the inverters, which in turn power the
AC vital buses.

(continued)
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VSTF-3(0
DC Sources—Operating
B 3.8.4

BASES

BACKGROUND The DC power distribution system is described in more detail
(continued) jn Bases for LCO 3.8.9, "Distribution System—Operating,®
, and LCO 3.8.10, "Distribution Systems—Shutdown."”

‘/M5ZTLT' Each battery has adequate storage ¢ rry
. guire 3 [ ously ours ang
Sm\’ CAPM | 4 rfom - - a3 s of

Each 125 VDC battery is separately housed in a ventilated
room apart from its charger and distribution centers. Each
subsystem is 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.

The batteries for Train A and Train B DC electrical power
subsystems are sized to produce required capacity at 80% of
nameplate rating, corresponding to warranted _capacity at end
of life cycles and the 100% design demand. [/ Batiery size 1§
% of required capacity and, artier selection of
an aydilable commercial battery, results in g/battery
[bE;E??T’ capdcity in excess of/150% of required capycity. The
\l Eiaﬁiif; » yéltage limit is 2,43 V per cell, which cgrresponds to a
P& otal minimum vol¥age output of 128 V pef battery discusyéd
£ in the FSAR, Chapter [8] (Ref. 4). The criteria for siZing
large lead stpfage batteries are defijfied in IEEE-485

(Ref. 5).
o, AT Uy

Each Train A and Train B DC electrical power subsystemvhas

ample power output capacity for the steady state operation
of connected loads required during normal operation, whﬂe
at the same time maintaining its battery bank fully charged.

fach battery charger also has sufficient capacity to restore
the battery from the design minimum charge to its fully
charged state within 24 hours while supplying normal steady
state loads discussed in the FSAR, Chapter [8] (Ref. 4).

APPLICABLE The initial conditions of Design/Basis Accident BA) and

SAFETY ANALYSES transient analyses in the FSAR Chapter [6] (Ref , and in
the FSAR, Chapter [15] (Ref. ¥), assume that Engineered
Safety Feature (ESF) systems are OPERABLE. The DC

(continued)
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BASES

TSTF-360
DC Sources—Operating
B 3.8.4

APPLICABLE
SAFETY ANALYSES
(continued)

electrical power system provides- normal and emergency DC
electrical power for the DGs, emergency auxiliaries, and
control and switching during all MODES of operation.

The OPERABILITY of the DC sources is consistent with the
initial assumptions of the accident analyses and is based
upon meeting the design basis of the unit. This includes
maintaining the DC sources OPERABLE during accident
conditions in the event of: .

a. An assumed loss of all offsite AC power or all onsite
AC power; and

b. A worst case single failure.

[
The DC sources satisfy Criterion 3 of the NRC Policy

-Statement.

LCo

'”The DC electrical power subsystems, each subsystem

consisting of [two] batteries, battery charger [for each .
battery] and the corresponding control equipment and
interconnecting cabling supplying power to the associated
bus within the train are required to be OPERABLE to ensure
the availability of the required power to shut down the
reactor and maintain it in a safe condition after an
anticipated operational occurrence (AGO) or a postulated
DBA. Loss of any train DC electrical power subsystem does
?;tfprsyent the minimum safety function from being performed
ef. 4).

An OPERABLE DC electrical power subsystem requires all
required batteries and respective chargers to be operating
and connected to the associated DC bus(es).

APPLICABILITY

The DC electrical power‘sources are réquired to be OPERABLE
jn MODES 1, 2, 3, and 4 to ensure safe unit operation and to
ensure that:

a. Acceptable fuel deﬁign 1imits and reactor coolant

pressure boundary limits are not exceeded as a result
of AOOs or abnormal transients; and '

(continued)

WoG STS
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TETF-360
DC Sources—Operating
B 3.8.4

BASES

APPLICABILITY b. Adequate core cooling is provided, and containment
(continued) integrity and other vital functions are maintained in
the event of a postulated DBA.

The DC electrical power requirements for MODES 5 and 6 are
addressed in the Bases for LCO 3.8.5, "DC Sources—

Shutdown."”
C
ACTIONs,‘f! Al @
- Condition_X represents one train with a loss of ability to
J NSERT completely respond to an event, and a potential loss of
2.24 AcnmJ ability to remain energized during normal operation. It is,
09 ASES therefore, imperative that the operator’s attention focus on
’ stabilizing the unit, minimizing the potential for complete

loss of DC power to the affected train. The 2 hour 1imit is
consistent with the allowed time for an inoperable DC
distribution system train. '

&m"g ’:heé 1f one of\the required DC electrical power subsystems is
thoa (ondi Fim Ao inoperablet(e.g., finopErable patrery, ineperable Battery)
[charger (s} OrJitioperab e pattery charger and assoclaiec
operable battery), the remaining DC electrical power
subsystem has the capacity to support a safe shutdown and to
nitigate an accident condition. Since a subsequent worst
e failureYwould, however, result jn_the/cemplett)
mintmum ory PC\ (Wi attend loss of ESP functions _?:n 2nh pg\mer-'l
: Josy's operation should not exceed ours. e ompletion
i’lwaf? z%_‘;*:,::ﬁt Time is based on Regulatory Guide 1.93 (Ref. and reflects
cas. g ceident a reasonable time to assess unit status as a function of the
€ 1aenty inoperable DC electrical power subsystem and, if the DC
electrical power subsystem is not restored to OPERABLE
s:atgs, to prepare to effect an orderly and safe unit
shutdown.

0 .0

and

If the inoperable DC electrical power subsystem cannot be
restored to OPERABLE status within the required Completion
Time, the unit must be brought to a MODE in which the LCO
does not apply. To achieve this status, the unit must be
brought to at least MODE 3 within 6 hours and to MODE §

(continued)
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DC Sources—Operating
B 3.8.4

BASES

O O -
ACTIONS _B7] and B°2 (continued)

within 36 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
required unit conditions from full power conditions in an
orderly manner and without challenging plant systems. The
Completion Time to bring the unit to MODE 5 is consistent
with the time required in Regulatory Guide 1.93 (Ref. f?:

SURVEILLANCE SR_3.8.4.1

REQUIREMEN] .
balteny thavgors, which Verifying battery terminal voltage while on float charge for
4y ?\”’"’ e 3 Q,T,S;Y of the batteries helps to ensure the effectiveness of the

GLF—' ging system h 01
eir intended oat charge is the condition in
ic e charger is supplying the continuous charge
vequired to overcome the internal losses of a batter
(Batfery cel1) and maintain the batte

in a fu charged state e voljdge I

’- sed on the nomiy

the batreries o porforn
Joiv- indonded fundion.
onsistent with/the injtial vollages—acEumes

B sR 34 jng calculetions./ The 7 day Frequency is consistent with
' manutacturer recommendations and IEEE-450 (Ref. i).

design voliat

(R 3.8.02 \__

Visual inspection to detect co sion of the battery cells
and connections, or measuregefit of the resistance of each
intercell, interrack, in jer, and terminal connection,
provides an jndicationof physical damage or abnormal
deterioration that 1d potentially degrade battery
performance.

The 1imits ablished for this SR must be no more than
above thefesistance as measured during installation o
ceiling value established by the manufact

urveillance Frequency for these inspectiop®),

ect conditions that can cause power losses”due to

sistance heating, is 92 days. This Freguéency is

C considered acceptable based on operati experience related
to detecting corrosion trends.

(continued)
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DC Sources—Operating
B 3.8.4

BASES

SURVEILLANCE SR _3.8.4.3
REQUIREMENTS
(continued) Visual inspegfion of the battery cells, cell plates, and

battery ragks provides an indication of physicalflamage or
abnormal deterioration that could potentially dégrade
battery performance.

12 month Frequency for this SR is cpdsistent with
EE-450 (Ref. 9), which recommends dgfailed visual
insgection of cell condition and r integrity on a yearly
- basis.

Visual inspection and re€istance measurements of intercell,
jnterrack, intertier,/4nd terminal connections provide an
indication of physigdl damage or abnormal deterioration that
could indicate degfaded battery condition. The
anticorrosion erial is used to help ensure good
electrical copfiections and to reduce terminal deteriorati
The visual jMhspection for corrosion is not intended to
require redoval of and inspection under each termina
connectigh. The removal of visible corrosion is a/
prevengive maintenance SR. The presence of visipAe
corrofion does not necessarily represent a faiMre of this
SR s;o;igeg zisible corrosion is removed durifig performance
o » - - L]

Reviewer’s Note: The requirement to ye€rify that terminal
connections are clean and tight appMes only to nickel
cadmium batteries as per IEEE Stapdard P1106, "IEEE
Recommended Practice for Instal)dtion, Maintenance, Testing
and Replacement of Vented Nick€l - Cadmium Batteries for
Stationary Applications.” is requirement may be removed
for lead acid batteries.

The connection resistafice 1imits for SR 3.8.4.5 shall be no
more than 20% above/the resistance as measured during :
jnstallation, or g6t above the ceiling value established by
the manufacturey’ , _

The SurveiI nte Frequencies of 12 months is consist
1EEE-450 {Ref. 9), which recommends cell to cell a
connection resistance measurement on a

(continued)
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B 3.8.4

BASES

SURVEILLANCE
REQUIREMENTS
{continued)

B P 2cad op/the design capacity of the
chargers |(Ref,4). According to Regulatory Guide 1.32
Ref. , the battery charger supply is [Taduipet :
Q::? based/on the largest combined demands of the various s eady

state loads and the charging capacity to restore the battery
from the design minimum charge state to the fully charged
state, irrespective of the status of the unit during these

f

demand occurrences. The minimum required amperes and

[rJ:SEﬂQJT’ '{ duration ensures that these requirements can be satisfieg:;sg

gR 3.8.42

The Surveillance Freguency is acceptable, given the unit

conditions required to perform the test and the other
administrative controls existing to ensure adequate charger
performance during these [18 month] intervals. In addition,
this Frequency is intended to be consistent with expected

" fuel cycle lengths. '

This Surveillance is required fo be performed during’MODES 5
and 6 sifice it would requirg/the DC electrical powér
subsysfem to be inoperablg/during performance o the test.

This SR is modified by”a Note. The reason for the Note is
at performing the Surveillance would perturb the

electrical distribdtion system and challenge safety systems.

Credit may be takén for unplanned evefits that satisfy tpis

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

The Surveillance Frequency of|[18 months] is consistent
the recommendations of Regulatory Guide 1.32 (Ref.
Regulatory Guide 1.129 (Ref. @3y, 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].

(continued)
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DC Sources—Operating
B 3.8.4

BASES

~ SURVEILLANCE Mﬁmimd)

REQUIREMENTS :

This SR is modified by two Notes. Note 1 allows the
performance of a modified performance discharge test in lieu
of a service test(ofice-per 60 months)

1anﬂi;éonsi;t' éf'just two rates;vthe oneAminufe>f$te
published for the battery or the largest current load of the
duty cycle, followed by the test rate employed for the

zt performance test, both of which envelope the duty cycle of
& the service test. Since the ampere-hours removed by a
INSERT one minute discharge represents a very small portion of the
on NEX [ - battery capacity, the test rate can be changed to that for
PRGE the performance test without compromising the results of the
P performance discharge test. The battery terminal yoltage

For the modified performance discharge test [sheuTd/remain .
above the minimum battery terminal voltageRpecitied in the
battery service test for the duration of/time equal to that
of the service test.

A modified discharge test is a test of the battery capacity
and its ability to provide a high rate, short duration load
(usually the highest rate of the duty cycle). This will
often confirm the battery’s ability to meet the critical
period of the load duty cycle, in addition to determining J
its percentage of rated capacity. Initial conditions for }
the modified performance discharge test should be identical i
to those specified for a service test. _—

L)

. The reason for Note 2 is that performing the Surveillance
). would perturb the electrical distribution system and
‘ challenge safety systems. Credit may be taken for unplanned
events that satisfy this SR. . :

5’2"3"?{% (Haa@i(CD

L4

ES/¥§ZES A battery performance discharge test is a test of constant

current capacity of a battery, normally done in the as found
condition, 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.

(continued)
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DC Sources—Operating .
B 3.8.4

BASES

Ao _
SURVEILLANCE tinued)\

REQUIREMENTS '

~8+4=7: Either the battery performance

—in-the—Bases—for—SR-3-8vé=7
discharge test or the modified performance discharge test is -
accep;::’le for satisfzi.ng SR 3.8[4.8% however, only the m

charge test may be used to satisfy

Bv4-+8-while—s thegrequirements of SR 3.8.4.
— badlery servicefest
e acceptance criteria) for this urveillance are consistent

with IEEE-450 (Ref. and IEEE-485 (Ref.(®). ese
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. &

[ NG ERY ’
L SR3.4.6 L The Surveillance Frequency for this test is normally
r9-or 60 months. If the battery shows degradation, or if the
- - battery has reached 85% of its expected Tife and capacity is
< 100% of the manufacturer’s rating, the Surveillance
Frequency is reduced to 12 months. However, if the battery
shows no degradation but has reached 85% of its expected
life, the Surveillance Frequency is only reduced to 24
months for batteries that retain capacity > 100% of the
. manufacturer’s rating. Degradation is indicated, according
MDVg"’O to IEEE-450 (Ref. 9), when the battery capacity drops by
more than 10% relative to its capacity on the previous
%e% . L /(g performance test or when it is > [10%] below the
! k manufacturer’s rating. These Frequencies are consistent
£§J¥SE§S with the recommendations in IEEE-450 (Ref. 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.
Credit may be taken for unplanned events that satisfy this

k SR. ~

REFERENCES 1. 10 CFR 50, Appendix A, GDC 17.
2. Regulatory Guide 1.6, March 10, 1971.
3. 1EEE-308-[1978].

(continued)
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DC Sources—Operating
B 3.8.4

BASES

REFERENCES 4. FSAR, Chapter [8].

(continued) — s
(5. JeFE-485-11983%, dune 195%()
FSAR, Chapter [6].
FSAR, Chapter [15].

5 A
o 7
77 B°  Regulatory Guide 1.93, December 1974.
g
7 ».

IEEE-450-[1987].
Regulatory Guide 1.32, February 1977.
/0 /)f. Regulatory Guide 1.129, December 1974.

:
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DC Sources—Shutdown
B 3.8.5

B 3.8 ELECTRICAL POWER SYSTEMS
B 3.8.5 DC Sources—Shutdown

BASES

f

BACKGROUND A description of the DC sources is provided in the Bases for
A LCO 3.8.4, "DC Sources—Operating.”
APPLICABLE The initial conditions of Design Basis Accident and

SAFETY ANALYSES

transient analyses in the FSAR, Chapter [6] (Ref. 1) and
Chapter [15] (Ref. 2), assume that Engineered Safety Feature
systems are OPERABLE. The DC electrical power system
provides normal and emergency DC electrical power for the
diesel generators, emergency auxiliaries, and control and
switching during all MODES of operation.

The OPERABILITY of the DC subsystems is consistent with the
jnitial assumptions of the accident analyses and the
requirements for the supported systems’ OPERABILITY.

The OPERABILITY of the minimum DC electrical power sources
during MODES 5 and 6 and during movement of irradiated fuel
assemblies ensures that:

a. The unit can be maintained in the shutdown or
refueling condition for extended periods;

b. . Sufficient instrumentation and control capabi]ity-is
available for monitoring and maintaining the unit
status; and

c. Adeguate DC electrical power is provided to mitigate
events postulated during shutdown, such as a fuel
handling accident.

The DC sources satisfy Criterion 3 of the NRC Policy

~-Statement.

LCO

The DC electrical power subsystems, each subsystem
consisting of two batteries, one battery charger per
battery, and the corresponding control equipment and

(continued)
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BASES

TTETF-360
DC Sources—Shutdown
B 3.8.5

co
(continued)

jnterconnecting cabling within the train, are required to be
OPERABLE to support required trains of the distribution
systems required OPERABLE by LCO 3.8.10, "Distribution
Systems~Shutdown.” This ensures the availability of
sufficient DC electrical power sources to operate the unit
in a safe manner and to mitigate the consequences of
postulated events during shutdown (e.g., fuel handling
accidents).

APPLICABILITY

The DC electrical power sources required to be OPERABLE in
MODES 5 and 6, and during movement of irradiated fuel
assemblies, provide assurance that:

a. Required features to provide adequate coolant
jnventory makeup are available for the irradiated fuel
assemblies in the core;

b. Required features needed to mitigate a fuel handling

accident are available;

c. Required features necessary to mitigate the effects of
events that can lead to core damage during shutdown
are available; and

d. Instrumentation and control capability is available
for monitoring and maintaining the unit in a cold
shutdown condition or refueling condition.

The DC electrical power requirements for MODES 1, 2, 3,
and 4 are covered in LCO 3.8.4.

ACTIONS

NseeT
288 AcnonN
RASES

G 8
!%, x2.1,.42.2 f.z.z, and X.2.4

If two trains are required by LCO 3.8.10, the remaining

‘train with DC power available may be capable of supporting -
sufficient systems to allow continuation of CORE ALTERATIONS

and fuel movement. By allowing the option to declare
required features inoperable with the associated DC power
source(s) inoperable, appropriate restrictions will be
implemented in accordance with the affected required
features LCO ACTIONS. In many instances, this option may
involve undesired administrative efforts. Therefore, the

(continued)
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T5TF-360
DC Sources-—Shutdown
B 3.8.5

ACTIONS

7 & 8 B _ 8

x1, K21 . 4.2.2 Xx2.3. and X;2.4 (continued)

allowance for sufficiently conservative actions is made
(i.e., to suspend CORE ALTERATIONS, movement of irradiated
fuel assemblies, and operations involving positive )
reactivity additions). The Required Action to suspend
positive reactivity additions does not preclude actions to
maintain or increase reactor vessel inventory, provided the
required SDM is maintained.

Suspension of these activities shall not preclude completion
of actions to establish a safe conservative condition.

These actions minimize probability of the occurrence of
postulated events. It is further required to immediately
jnitiate action to restore the required DC electrical power
subsystems and to continue this action until restoration is
accomplished in order to provide the necessary DC electrical
power to the unit safety systems.

The Completion Time of immediately is comsistent with the
required times for actions requiring prompt attention. The
restoration of the required DC electrical power subsystems
should be completed as quickly as possible in order to
minimize the time during which the unit safety systems may
be without sufficient power.

SURVEILLANCE
REQUIREMENTS

SR_3.8.5.

SR 3.8.5.1 requires performance of all\Surveillances
required by SR 3.8.4.1 through SR 3.8.4 Therefore, see
thehcgrresponding Bases for LCO 3.8.4 for a discussion of
each SR. '

This SR is modified by a Note. The reason for the Note is
to preclude requiring the OPERABLE DC sources from being
discharged below their capability to provide the required
power supply or otherwise rendered inoperable during the
performance of SRs. It is the intent that these SRs must .
still be capable of being met, but actual performance is not
required.

WOG STS

(continued)
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DC Sources—Shutdown
B 3.8.5

BASES (continued)

REFERENCES 1. FSAR, Chapter [6].
2. FSAR, Chapter [15].

. |
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Parameters
B 3.8.6

Battery

8 3.8 ELECTRICAL POWER SYSTEMS
B 3.8.6 Battery@?arameters

BASES

BACKGROUND This LCO_delineates the limits on electrolyte temperature,
level,¢float voltage (and) speeifie—gravity for the DC power
batter'ies. A)( discussion of these batteries and their
OPERABILITY requirements is provided in the Bases for
|NSeeT” LCO 3.8.4, "DC Sources—Operating,” and LCO 3.8.5, "DC
3.340 BACKGROMD [ sources—Shutdown. * ae—
BASES |
APPLICABLE The initial conditions of Design Basis Accident (DBA) and

SAFETY ANALYSES transient analyses in the FSAR, Chapter [6] (Ref. 1) and
Chapter [15] (Ref. 2), assume Engineered Safety Feature
systems are OPERABLE. The DC electrical power system
provides normal and emergency DC electrical power for the
diesel generators, emergency auxiliaries, and control and
switching during all MODES of operation.

The OPERABILITY of the DC subsystems js consistent with the
jnitial assumptions of the accident analyses and is based
upon meeting the design basis of the unit. _This includes’
maintaining at least one train of DC sources OPERABLE during
accident conditions, in the event of: "

a. An assumed loss of all offsite AC power or all onsite
AC power; and

b. A worst case single failure.

Batteny[iéiijparameters satisfy the Criterion 3 of the NRC
Policy Statement.

LCO Battetyﬁsﬁijparameters must remain within acceptable limits
to ensure availability of the required DC power to shut down
the reactor and maintain it in a safe condition after an
anticipated operational occurrence or a postulated DBA. B
[3;:;31]]5!3 1imits are conservatively established, allowing
continued DC electrical system function even with

'[§§§:§51imits not met.

L/Nsmr 3.8.6 Lto BARES T

(continued)
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BASES (continued)

TETF-360

Battery Parameters
B 3.8.6

APPLICABILITY

The battery[%éiijbarameters are required soiely for the
support of the assg iated DO\ electrical power subsystems.
Therefore, battery blyts only required when the DC
power source is required t0 BPERABLE. Refer to the
Applicability discussion in Bases for LCO 3.8.4 and

LCO 3.8.5.

ACTIONS

r};ﬁ; A,2, and A.3

With one or more 211ls in one or more batteries not within
limits (i.e., Category A limits not met, Category B limits
not met, or Category A and B limits not met) but within ¢
Category C UWmits specified in Table 3.8.6-1 in the
accompanying LCO, the pattery is degraded but there ig/still
sufficiept capacity to perform the intended functiopy/
Therefore, the affected battery is not required tg/be
consigeéred jnoperable solely as a result of Category A or B
1imi#s not met and operation is permitted for Timited

e pilot cell electrolyte level and flopf voltage are
required to be verified to meet the Catfgory C 1imits within

1 hour (Required Action A.1). This eck will provide a
quick indication of the status of tHe remainder of the
battery cells. One hour provide ime to inspect the
electrolyte level and to confiry the float voltage of the
pilot cells. One hour is con dered a reasonable amount of
time to perform the require verification.

Verification that the Cayegory ¢ limits are met (Required
Action A.2) provides apSurance that during the time needed
to restore the parameters to the Category A and B limits,
the battery is stil capable of performing its intended
function. A peri of 24 hours is allowed to complete th
initial verification because specific gravity measureme
must be obtaing@l for each connected cell. Taking int
consideratiop/both the time required to perform th
verificatiop and the assurance that the battery
parametery are not severely degraded, this tim
idey, d reasonable. The verification is ¥,

(continued)
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FSTF -360
B P
atterym ar;mg‘fgl:g

BASES

ACTIONS (

Continued operation is only permitted for 31 days before
battery cell parameters must be restored to within
Categbry A and B limits. With the/Consideration that, whil
batfery capacity is degraded, syfficient capacity exists t
perform the intended functiondnd to allow time to fully
estore the battery cell pa ters to normal limits, tiis

[cotT ]
ameten®outside the(Cafehory C [3ait tor any”connecied/
sufficient capacity to supply the maximum expected
requirement is not assured and the corresponding DC
EFic ower subsyskemmust be declared inoperable. .
thet potentially extr conditions, such a

e Required Actions Condition A withi
Tetion Time or avefage electrolyte
representative ce¥ls falling below 60)f, are
r immediately degAaring the associated’ DC
power subs

&K?Csnd.'{m A|6,

_BAsES

SURVEILLANCE SR _3.8.6.1
REQUIREMENTS » \
This SR verifies that Category A battery cell parameters ar
\l\\ S0 . | consistent with/{EEE-450 (Ref. 3), which recommends yegular |-
5 ,e ~ battery inspegfions (at least one per month) including
35'@ voltage, spedific gravity, and electrolyte tempepature of
A ARES | pilot cells!
MD SR33L quarterly inspection of specific gfavity and voltage is
e i nsistent with IEEE-450 (Ref. 3). An addition, within
'Pﬂ) 50 384K 4 hours of a battery discharge < f110] V or a battery
i " Bele overcharge > [150] V, the battery must be demonstrated to
meet Category B limits. Transiénts, such as motor starting
transients, which may momentafily cause battery voltage to
drop to < [110] V, do not ¢dnstitute a battery discharge

P

(continued)
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Battery Parameters

B 3.8.6

BASES

SURVEILLANCE SR_3.8.6.2 (contjrued)
REQUIREMENTS . , :

th IEEE-450 (Ref. 3), which recomme special
following a severe discharge or overcharge, to
at no significant degradation of the“battery occurs
nsequence of such discharge or overgnarge.

consistent
inspectig,
ensure

This Surveillance verification tiat the average temperature
of representative cells is > 60/F, is consistent with a
recommendation of IEEE-450 (Béf. 3), that states that the
temperature of electrolytey/in representative cells should
be determined on a quarterly basis.

Lower than normal températures act to inhibit or reduce
battery capacity. is SR ensures that the operating
temperatures remaifi within an acceptable operating range.
This limit is by€ed on manufacturer recommendations.

This tafle delineates the limits on electrolyte Tev

voltabe, and specific gravity for three different

cajégories. The meaning of each category js digfussed
ow.

Category A defines the normal parameter 1jdfit for each
designated pilot cell .in each battery. e cells selected
as pilot cells are those whose temperyture, voltage, and
electrolyte specific gravity approxjfiate the state of charge
of the entire battery.

The Category A limits specifipd for electrolyte level are
based on manufacturer recompéndations and are consistent
with the guidance in IEEE450 (Ref. 3), with the extra

% inch allowance above }ife high water level indication for
operating margin to age€ount for temperatures and charge
effects. In additigs’ to this allowance, footnote a to
Table 3.8.6-1 permits the electrolyte level to be abov
specified maximum’ level during equalizing charge, p
it is not overflowing. These limits ensure that

(continued)
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Batter Paramet
v[cetl] Paramsters

BASES

SURVEILLANCE Jable 3.8.6-1 (continued)

REQUIREMENTS
suffer no physical age, 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 Catedory A limit specified for float voltage is 2 2.13 V
per ce¥l. This value is based on the recommendatio
IEEEA450 (Ref. 3), which states that prolonged op
ceMs < 2.13 V can reduce the life expectancy of,

he Category A limit specified for specific
pilot cell is > [1.200] (0.015 below the
charged nominal specific gravity or a b
current that had stabilized at a low
characteristic of a charged cell wiilf adequate capacity.
According to IEEE-450 (Ref. 3), th€ specific gravity
. readings are based on a temperajdre of 77°F (25°C).

nufacturer fully
ery charging
ue). This value is

are corrected for actual
level. For each 3°F (1.67°C)
(0.001) is added to the reading;.
1 point is subtracted for each 3°F below 77°F. The specific
gravity of the electyblyte in a cell increases with a loss
of water due to elgftrolysis or evaporation.

The specific gravity readin
electrolyte temperature a
above 77°F (25°C), 1 poj

Category B defjdes the normal parameter limits for each
connected ce]¥. The term "connected cell" excludes any
battery celd that may be jumpered out.

The Catefiory B limits specified for electrolyte level4nd
. floatAoltage are the same as those specified for egory A

and Rave been discussed above. The Category B 1ifi
spécified for specific gravity for each connegtéd cell is
[1.195] (0.020 below the manufacturer ful charged,
nominal specific gravity) with the average”of all connected
cells > [1.205] (0.010 below the manufaeturer fully charged,
nominal specific gravity). These vajdes are based on
manufacturer’s recommendations. The€ minimum specific
gravity value required for each 1 ensures that the
effects of a highly charged or fewly installed cell will not
mask overall degradation of jfie battery.

(continued)
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Batter Parameters
B 3.8.6
BASES
SURVEILLANCE (continued)
REQUIREMENTS

defines the limits for each connected gell.
Tues, although reduced, provide assurance that
suffigient capacity exists to perform the intepded function
and Maintain a margin of safety. When any battery parameter
js/outside the Category C limits, the assupdnce of

fficient capacity described above no 1gnger exists, and
the battery must be declared jnoperabl

The Category C limits specified for lectrolyte level (above
the top of the plates and not ovey owing) ensure that the
plates suffer no physical damage/and maintain adequate
electron transfer capability. Ahe Category C limits for
float voltage is based on IE ~450 (Ref. 3), which states
that a cell voltage of 2.07/V or below, under float

conditions and not caused/Dy elevated temperature of the

 cell, indicates interna cell problems and may require cell

replacement.

The Category C limjt of average specific gravity 2 1.195 is

based on manufactdrer recommendations (0.020 below the

manufacturer regommended fully charged, nominal specific
gravity). InAddition to that limit, it is required th
the specifi¢/gravity for each connected cell must be
than 0.020/below the average of all connected cells,
limit engres that the effect of a highly charged
cell dods not mask overall degradation of the b

The.footnotes to Table 3.8.6-1 are applicablg’to Category A,
B./and C specific gravity. Footnote (b) tp’Table 3.8.6-1
quires the above mentioned correction jor electrolyte
evel and temperature, with the exceptjon that level

" correction is not required when battery charging current is

< [2] amps on float charge. This rent provides, in
general, an indication of overall battery condition.

Because of specific gravity grddients that are produced

during the recharging procesg, delays of several days may
occur while waiting for the/specific gravity to stabilize
A stabilized charger currént is an acceptable alternati
specific gravity measurgment for determining the statg”of

charge. This phenomendn is discussed in IEEE-450 f. 3).
Footnote (c) to Tablg 3.8.6-1 allows the float ch
current to be used As an alternate to specific

to

e
avity for

(continued)
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Battery[iéii]?arameters
B 3.8.6

BASES

SURVEILLANCE (continued)

REQUIREMENTS

recharge. Within [7]
ic gravity must be
charge. Following a

up to’[7] days following a battery
days, each connected cell’s spec

than [7] days.

Reviewer’s Note: e value of [2] amps
and (c) is the n
by the battery yendor as representing a
- battery with allowance for overall

REFERENCES 1. FSAR, Chapter [6].
2. FSAR, Chapter [15].
3. IEEE-450- A
SO 995
¥, 1EEE-Yg&~[1993], June. 1983

W0G STS B 3.8-70 Rev 1, 04/07/95



3.8 ELECTRICAL POWER SYSTEMS
3.8.4 DC Sources—Operating

- TSTF360

DC Sources—Operating

LCO 3.8.4 The Train A and Train B DC electrical power subsystems shall

be OPERABLE.

APPLICABILITY: MODES I, 2, 3, and 4.

ACTIONS

CONDITION

— ]

REQUIRED ACTION

COMPLETION TIME

{«;stzr 334 ACTIoNS ¥—.+ |
. rical »1 Restore DC electrical | 2 hours
¢  power subsystem C power subsystem to
ino ble£ OPERABLE status.
for rtasons Fagan
Condition A or 0
_B. Required Action and B.1 Be in MODE 3. 6 hours
D associated Completion |D
Time not met. AND
,5.2 Be in MODE 5. 36 hours

e —

. SURVEILLANCE REQUIREMENTS '

SURVEILLANCE FREQUENCY
SR 3.8.4.1 Verify battery terminal voltage is 7 days
o 2 on float chdrge
{ écww%:m o egual 7 e
mmiravm ¢5'b bll’Sh&d ‘CLo 0/7L Vo /‘}ﬁd»‘ (continued)

CEOG STS ' 3.8-25
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DC Sodrces-—Operating

SURVEILLANCE REQUIREMENTS (continued)

3.8.4

SURVEILLANCE

FREQUENCY

-

{ SR 3.8.4.2 Verify no visib}e corrosion at battery
terminals and ALonnectors.

OR
Verify/battery connection resistance [is
< [12-5 ohm] for inter-cell connections, .

E-5 ohm] for inter-rack connections,
[1E-5 ohm] for inter-tier connections,
and < [1E-5 ohm] for terminal connectiotjg;/,

92 days T\

nd

Verify battery cells, cell plates
physical

racks show no visual indication
damage or abnormal deterioratj

[12] months

//Q; 3.8.4.4 Remove visible terming® corrosion and

/ verify battery cell #6 cell and terminal
connections are [¢¥ean and tight, and are]
coated with antiy€orrosion material. '

[12] months

e

SR 3.8.4.5 Verify bapftery connection resistance [is
< [1E-5’ohm] for inter-cell connections,
ohm] for inter-rack connectio
-5 ohm] for inter-tier connectj
< [1E-5 ohm] for terminal co

.’f?;;'months

CEOG STS 3.8-26

(continued)

Rev 1, 04/07/95



- TE3TF-360

DC Sources—Operating

SURVEILLANCE REQUIREMENTS (continued)

3.8.4

FREQUENCY

/. _NOTE L

SURVEILLANCE
SR 3.3.4,!C

This Survei
MODE 1, 2,/3, or 4. However, crgdit may be
taken for/unplanned events that/satisfy

INSERT Verify each batter
cupre e 3R > [400] amps at
> [8] hours.

[18 months]

SR 3.8.4,;
1.

nce per 69 mont

2. This Surveillance shall not be
performed in MODE 1, 2, 3, or 4.
However, credit may be taken for
unplanned events that satisfy this SR.

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

[18 months]

CEOG STS 3.8-27
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DC Sources—Operating

3.8.4
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
6-G
SR 3.8 NOTE
This Surveillance shall not be performed in
MDVE 70 MODE 1, 2, 3, or 4. However, credit may be
. taken for unplanned events that satisfy
Spec. 3.846 this SR.

GR3 .Z.&—lﬂ)

Verify battery capacity is > [80]% of the
“manufacturer’s rating when subjected to a
performance discharge test or a modified

‘performance discharge test.

60 months
AND

12 months when
battery shows
degradation or
has reached
[85]% of the
-expected life
with capacity
< 100% of
manufacturer’s
rating

AND

24 months when
battery has
reached [85]%
of the expected
life with
capacity

> 100% of
manufacturer’s
rating

e e ==

CEOG STS 3.8-28
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DC Sources—Shutdown

3.8.5
3.8 ELECTRICAL POWER SYSTEMS
3.8.5 DC Sources—Shutdown
LCO 3.8.5 DC electrical power subsystem shall be OPERABLE to support

the DC electrical power distribution subsystem(s) required
by LCO 3.8.10, "Distribution Systems—Shutdown."

APPLICABILITY: MODES 5 and 6,

ACTIONS

During movement of irradiated fuel assemB'lies.

CONDITION _ REQUIRED NACTION COMPLETION TIME
INSERLT 3.8.8 HAcnans —>
- quire A1 Declare affected Immediately
DC electrical power B8 required feature(s)
,_B subsystems inoperab inoperable.
E (easons otherfbanl op
Cond rfon
K2l Suspend CORE Immediately
R [ ALTERATIONS.
Kz?w‘md Actions AND
a,s{oci’_’ K2.2  Suspend movement of Immediately
Cemp/b‘/' rm Jime B irradiated fuel
0{: Condifim A assemblies.
not-met AND
K.2.3 Initiate action to Immediately
3 suspend operations
involving positive
reactivity additions.
AND
(continued)
Rev 1, 04/07/95
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BC Sources—Shutdown

3.8.5
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME

A& (continued) X.2.4 Initiate action to Imediate‘lj
B B restore required DC

electrical power

subsystems to

OPERABLE status.

SURVEILLANCE REQUIREMENTS . ]
SURVEILLANCE ' . FREQUENCY

SR 3.8.5.1
The following SRs art required to be

performed: SR 3.8.4.6/ R384
3 Exs f_.

For DC sources requirved to be OPERABLE, the In accordance
following SRs are applicable: with applicable

SRs
SR 3.8.4.1 SR 3.8.4 SR 3.8.4.7
SR 3.8.4.2 SR 3.8 SR 3.8.
SR 3.8.4.3 SR 38.4. 6
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3.8 ELECTRICAL POWER SYSTEMS

3.8.6 Batteryﬂééiir;:}ameters

T37TF-360
Battery Parameters
3.8.6

INSERT 1eEE —U4SD
Feviaewvers Nore

Battery cell parameters for the Trai

R

LCO 3.8.6
batteries shall be within
APPLICABILITY:
to be OPERABLE.
ACTIONS

When associated DC electrical power subsystems are reduiréd

NOTE

Separate Condition entry is allowed for each battery.

- CONDITION

REQUIRED ACTION

COMPLETION TIME

A. "655 or more batteries | A.l
with one or
battery ce

_parameters not within

Category A or B
I NSERT ‘\\

3.«3'(4 AC{W.?J‘—_)

limits

Verify pilot cell[s]

electrolyte level

float voltage meet

Table 3.8.6-1
Category C limit

parameters to
Category A and B

Verify batgéry cell

Restore battery cell

/}/ﬁour

and

24 hours

CEOG STS

\ - limits of /
_ Table 3.8.6-1.
(continued)
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Battery[:EEE]Parameters
3.8.6
ACTIONS (continued) -
CONDITION REQUIRED ACTION COMPLETION TIME
_Bz Required Action and Al Declare associated Immediately
f?- associated Compietion £§T battery inoperabie.
Time of Condition A
not met. . ,
L J 3161 or ‘D
OR
One or more batteries
-F[oaj' covvent
>[tofamps
battery ce
parametery not within
k\ggtegor C values.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE - - FREQUENCY
SR 3.8.6 Verify battery cell par rs meet 7 da
Table 3.8.6-1 Category imits.
(continued)

INSERT 386 SA<]
MovE SR 3.8.6 .6
( (From R 7.89.8)

CEOG STS | 3.8-32
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B
attery @ Para_mgt.:gr:g

SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE o FREQUENCY

i

SR 3.8.6.2 Verify battery cell parameters meet 92 days
Tablg 3.8.6-1 Category B limits.

AND

Once within
24 hours after
battery

discharge
< [110] ¥

AND

Once within
24 houry after
batte
overgharge

SR 3.8.6.3 Verify avepdge electrolyte temperature of 92 days
representgtive cells is > [60]°F. -
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Battery

Table 3.8.6-1 (page 1 of 1)
BatXery Surveillance Reqqirements

Parameters
3.8.6

PARAMETER

LIMITS FOR EACH
DESIGNATED PILOT
CELL

CATEGORY B:
LIMITS FOR EAC
CONNECTED CE

ALLOWABLE LIMITS
FOR EACH
CONNECTED CELL

Electro]yt Level > Minimum level Above top of
indication mark, plates, and not
and < % inch overfliowing
above maximum
1eve}';ndication
markid

Float Voltage 22.13Y 2213V > 2.07V

Specifii > [1.20 > [1.195] Not xore than

Gravity(b) (c) 0 below

(a)

overfliowing.

(b)

Cofrected for electrolyte tempergpfure and level.
bt required, however, when batfery charging is < [2] amps when/on float

recharge, for a maximum Of [7] days.
satisfy specific gravi

It is fcceptable for the electrolyte 1gvel to temporarily increase abov
the sfecified maximum during equalizifg charges provided it is not

A battery charging current Af < [2] amps when on float ch
acceptable for meeting spgcific gravity limits following

Level correcti

Average of all
connected cells
> [1.195]

is

When charging curyent is used to

‘requirements, specific gravi

of each

connected cell shall e measured prior to expiration/of the [7] day

~ allowance.

CEOG STS
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DC Sources—Qperating
B 3.8.4

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.4 DC Sources—Operating

BASES

BACKGROUND

The station DC electrical power system provides the AC
emergency power system with control power. It also provides
both motive and control power to selected safety related
equipment and preferred AC vital bus power (via inverters).
As required by.10 CFR 50, Appendix A, GDC 17 (Ref. 1), the
DC electrical power system is designed to have sufficient
independence, redundancy, and testability to perform its
safety functions, assuming-a single failure. The DC
electrical power system also conforms to the recommendations
of Regulatory Guide 1.6 (Ref. 2) and IEEE-308 (Ref. 3).

The [125/250] VDC electrical power system consists of two
independent and redundant safety related Class 1E DC
electrical power subsystems ([Train A and Train B]). Each
subsystem consists of [two] 125 VDC batteries [(each battery
[50]% capacity)], the associated battery charger(s) for each
battery, and all the associated control equipment and .
interconnecting cabling.

The 250 VDC source is obtained by use of the two 125 VDC
batteries connected in series. Additionally there is [one]
spare battery charger per subsystem, which provides backup
service in the event that the preferred battery charger is
out of service. If the spare battery charger is substituted
for one of the preferred battery chargers, then the
requirements of independence and redundancy between

| subsystems are maintained. S -

During normal operation, the [125/250] VDC load is powered
from the battery chargers with the batteries floating on the
system. In case of loss of normal power to the battery
charger, the DC load is automatically powered from the
station batteries.

The [Train A and Train B] DC electrical power subsystems
provide the control power for its associated Class 1E AC
power load group, [4.16] kV switchgear, and [480] V load
centers. The DC electrical power subsystems also provide DC
electrical power to the inverters, which in turn power the
AC vital buses.

(continued)
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DC Sources—Operating
B 3.8.4

BASES

BACKGROUND The DC power distribution system is described in more detail
(continued) in the Bases for LCO 3.8.9, "Distributions System
Operating,” and for LCO 3.8.10, "Distribution Systems—
Shutdown."

INSERY

re u1red oad contmuous y’ for at 'least 2 hot
BareRy cAPACTY [of 728

cles of intermitiént loads

Each 125/250 VDC battery is separately housed in a
ventilated room apart from its charger and distribution
centers. Each subsystem is 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.

The batteries for Train A and Train B DC electrical power
subsystems are sized to produce required capacity at 80% of
nameplate rating, corresponding to warranted capacity at end

required capacity an
an ava11a§1e ommercial battery, res ts in a battery

it is 2.13 V per cell,
mum voltage output of 428 V per battery disc
4). The criteria for
re defined in IEEE-48

pattery Clhowger
Each Train A and Train B DC electrical power 3Ubsystes

ample power output capacity for the steady state operatlon
of connected loads required during normal operation, while
- at the same time maintaining its batterx' bank fully charged.
ach battery charger also has sufficientfcapacity to restore
the battery from the design minimum charge to its fully
|NSERT charged state within 24 hours while supplying normal steady
state loads discussed in the FSAR, Chapter [8] (Ref. 4).

CHARGER. |—>=

INSERT “|total mi
Npe Bases

APPLICABLE The initial conditions{of Design Basis Accident (DBA)/ and
SAFETY ANALYSES transient analyses in /the FSAR, Chapter [6] (Ref. and
Chapter [15] (Ref.(JJ, assume that Engineered Safety Feature

(continued)
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DC Sources—Operating
B 3.8.4

APPLICABLE
SAFETY ANALYSES
(continued)

(ESF) systems are OPERABLE. - The DC electrical power system
provides normal and emergency DC electrical power for the
DGs, emergency auxiliaries, and control and switching during
all MODES of operation.

The OPERABILITY of the DC sources is consistent with the
jnitial assumptions of the accident analyses and is based
upon meeting the design basis of the unit. This includes

“maintaining the DC sources. OPERABLE during accident

conditions in the event of:

a. An assumed loss of all offsite AC power or all onsite
AC power; and

b. A worst case single failure. s

The DC sources satisfy Criterion 3 of the NRC Policy
Statement.

LCO

The DC electrical power subsystems, each subsystem
consisting of [two] batteries, battery charger [for each
battery] and the corresponding control equipment and
interconnecting cabling supplying power to the associated
bus within the train are required to be OPERABLE to ensure
the availability of the required power to shut down the
reactor and maintain it in a safe condition after an
anticipated operational occurrence (AC0) or a postulated
DBA. Loss of any train DC electrical power subsystem does
?atfprevent the minimum safety function from being performed
ef. 4). '

An OPERABLE DC electrical power subsystem requires all
required batteries and respective chargers to be operating
and connected to the associated DC bus(es).

APPLICABILITY

The DC electrical power sources are required to be OPERABLE
in MODES 1, 2, 3, and 4 to ensure safe unit operation and to
ensure that: -

a. Acceptable fuel design limits and reactor coolant
pressure boundary limits are not exceeded as a result
of AGOs or abnormal transients; and

(cpntinued)
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DC Sources—Operating
B 3.8.4

BASES

APPLICABILITY b. Adequate core cocoling is-provided, and containment
(continued) integrity and other vital functions are maintained in
the event of a postulated DBA.

The DC electrical power requirements for MODES 5 and 6 are
- addressed in the Bases for LCO 3.8.5, "DC Sources— :
-Shutdown."

ACTIONS f” {C Al

| Ngenex ‘ Condition{;;zepresents one train with a loss of ability to
completely respond to an event, and a potential loss of
ability to remain energized during normal operation. It is
therefore, imperative that the operator’s attention focus on
stabilizing the unit, minimizing the potential for complete
loss of DC power to the affected train. The 2 hour 1imit is
consistent with the allowed time for an inoperable DC

distribution system train.

If one of\the required DC electrical power subsystems is
inoperable®(e.g. , [inopgrable batyery, 1noperapfe baiiepys
(ChaPger (sY, ov] inoperable batfery charger and associailed
inoperable battery), the remaining DC electrical power
subsystem has the capacity to support a safe shutdown and to
mitigate an accident condition. Since a subsequent worst
Te fajlure|weGld, however, result in the|cemp)g¥e

(Subsyst h attendant 405s © F _furttions,/ continued

7 power operation should not exceed 2 hours. The 2 hour lsi:::>
Completion Time is based on Regulatory Guide 1.93 (Ref.

and reflects a reasonable time to assess unit status as a

function of the inoperable DC electrical power subsystem

and, if the DC electrical power subsystem is not restored to

OPERABLE status, to prepare to effect an orderly and safe

unit shutdown.

@, .8
71 and B.2

If the inoperable DC electrical power subsystem cannot be
restored to OPERABLE status within the required Completion
Time, the unit must be brought to a MODE in which the LCO
does not apply. To achieve this status, the unit must be
brought to at ieast MODE 3 within & hours and to MODE 5

Mminimom naumoavy'bc
elechical 90 sysiems
+o ﬂﬁ?ﬂga4c,4 unvsf'

case Geeidont)

(continued)
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B 3.8.4

. BASES
),

)
CR, it
ACTIONS 1 and B2 (continued)

within 36 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
required unit conditions from full power conditions in_an
orderly manner and without challenging unit systems. The
Completion Time to bring the unit to MODE 5 is consistent
with the time required in Regulatory Guide 1.93 (Ref2;?2;>

SURVEILLANCE SR_3.8.4.1
REQUIREMENTS

Verifying battery terminal voltage while on float charge for
the batteries helps to ensure the effectiveness of the.
s T ¥R IBTIIIV 0T the Datteriey Lo _pervorm]
1 -;Aﬂ’u charge is the condition 1in
ch the charger is supplying the continuous charge

. / required to _overcome the internal losses of a battery
and maintain the battery ({or a"batiery M)

e vpltage requirements are
TThe vo}fage of the battety and are ’
cqns‘ tent with the i gltage med id the battey)

¥ha calculatidns. /The 7 day ?requéncy is consistent with
manufacturer recommendations and IEEE-450 (REfi|

w® 2842

Visual inspection to getect corrosion of the battery cells
and connections, or pleasurement of the resistance of ,each
intercell, interrack, intertier, and terminal conn ion,
provides an indic jon of physical damage or abnorfial
deterioration th3t could potentially degrade batjery
performance. _

INSERT
B SR38MHI

The limits e ablished for this SR must be no/more than 20%
above the reéistance as measured during instéllation or not
above the geiling value established by the anufacturer.

The Survéillance Frequency for these insgections, which can
detect Londitions that can cause power osses due to
resistdnce heating, is 92 days. This Frequency is
considered acceptable based on operaljing experience relate
tecting corrosion trends.

(continued)
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DC Sources—Operating

8 3.8.4
BASES
SURVEILLANCE SR_3.8.4.3
REQUIREMENTS
(continued) Visual inspection of thé battery cells, cell plates, and

battery racks providg$ an indication of physical damage or
abnormal deterioratfon that could potentially degrade
battery performance.

The 12 month Pfequency for this SR is consistent with
1EEE-450 (Ref. 9), which recommends detailed visual
;nspection f cell condition and rack integrity on

asis.

yearly

V#sual inspection and resistance measurepents of intercell,
nterrack, intertier, and terminal connections provide an
indication of physical damage or abnoyfal deterioration that
could indicate degraded battery congition. The
anticorrosion material is used toMelp ensure good
electrical connections and to uce terminal deterioration.
The visual inspection for corrgSion is not intended to
require removal of and inspegfion under each terminal
connection. The removal of/visibie corrosion is a
preventive maintenance $ The presence of visible
corrosion does not necegSarily represent a failure of this
S¥ g;o;iged ZisibIe cpfrosion is removed during performance
0 .8.4.4.

Reviewer’s Note:/The requirement to verify that terminal
connections are/clean and tight applies only to nickel
cadmium batteyies as per IEEE Standard P1106, "IEEE:
Recommended Practice for Installation, Maintenance,
and Repla nt of Vented Nickel - Cadmium Batteri

nnection resistance limits for SR 3.974.5 shall be no
more than 20% above the resistance as meaSured during '

ip€tallation, or not above the ceilingAalue established by
manufacturer.

The Surveillance Frequencies of months is consistent with
1EEE-450 (Ref. 9), which recompends cell to cell and
terminal connection resistance’ measurement on a yearly
basis.

(continued)
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B 3.8.4
BASES
SURVEILLANCE 3_3_3_4@
REQUIREMENTS
(continued)

INSERT
B sR 3842

' (Ref. S the“battery charger supply is(reqliiyed '
3sed on the largest combined demands of the various steady

34 p
Kccording to Regulatory

to be

state loads and the charging capacity to restore the battery
from the design minimum charge state to the fully charged
state, irrespective of the status of the unit during these
demand occurrences. The minimum required amperes and

* duration ensures that these requirements can be satisfied.<

3 The Surveillance Frequency %s acceptable, given the unit

conditions required to perform the test and the other
administrative controls existing to ensure adequate charger
performance during these [18 month] intervals. In addition,
this Frequency is intended to be consistent with expected
fuel cycle lengths.

The reason for the Note is
ce would perturb the
em and challenge safety systems.
planned events that satisfythis

This SR is modified by a Note.
that performing the Surveil
electrical distribution s
Credit may be taken for dn

SR 3.8.42"3‘-

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 sp ified in Reference 4.

The Surveillance Frequency of [18 /months] is consistent with
the recommendations of Regulatory Guide 1.32 (Ref.
Regulatory Guide 1.129 (Ref. , which state that th
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 is modified by two Notes. Note 1 allows the .
performance of a mpdified erformance discharge test in lieu
of a service test fope€ per 6Qfont

(continued)
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B 3.8.4
BASES e
=5
SURVEILLANCE (continued)
REQUIREMENTS —

Move 3(7
INSETZY

on Next PY4E

<5 wA?

‘Move 7?2
SR 2,860
(BASES

DRPER

)

of the service test. @
>—’{‘7ﬁlodiﬁed discharge test is a test of the battery capacity

*
»

ipg] of just two rates;!the one minute rate
bed/ for the battery or the largest current load of the
duty cycle, followed by the test rate employed for the
performance test, both of which envelope the duty cyc]e@x

(2
(PU¥

the service test. Since the ampere-hours removed by a

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 Sbedld-Yremain
above the minimum battery terminal voltage specified)in the
battery service test for the duration of time equal /to that

and its ability to provide a high rate, short duration Toad
(usually the highest rate of the duty cycle). This will
often confirm the battery’s ability to meet the critical
period of the load duty cycle, in addition to determining
its percentage of rated capacity. Initial conditions for
the modified performance discharge test should be identical

\fﬁ—\
A

to those specified for a service tesf;‘,——r

The reason for Note 2 is that performing the Surveillance
would perturb the electrical distribution system and
challenge safety systems. Credit may be taken for unplanned
events that satisfy this SR.

battery performance discharge test is a test of constant
current capacity of a battery, normally done in the “as
found” condition, 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.

Either the battery performance
discharge test or the modified perfgrmance discharge test is
acceptable for satisfying SR 3.8{4&z8 however, only the

modified performance discharge testmay be used to satisfy

(continued)
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B 3.8.4

BASES

SURVEILLANCE sR_ 3.8.46] (continued) . @,&w" cor m&}%}) :
requirements of SR 3.8.4

REQUIERL SR 3,8.4.8 tisfyfng)th
4. Te satisfyin e
MoveE 2%s atALhe s time ' '

Lo previous ?Eg? .
P!:;" The acceptance criti;;3£;2; this Surveillancefare consistent
with IEEE-450 (Ref. and IEEE-485 (Ref. &), These

references recommend that the battery be replaced if its
capacity is below 80% of the manufacturer rating. A
capacity of 80% shows that the battery rate of deterioration
I~ js increasing, even if there is ample capacity to meet the
NG load requirements.<—

R5R >3,

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 life and capacity is
< 100% of the manufacturer’s rating, the Surveillance
Frequency is reduced to 12 months. However, if the battery
shows no degradation but has reached 85% of its expected
1ife, the Surveillance Frequency is only reduced to 24
months for batteries tE;t retain capacity > 100% of the

/"ovE?Tb manufacturer’s rating${3Degradation is indicated, according
to IEEE-450 (Ref. @), when the battery capacity drops by
SR%8/6- b more than 10% relative to its capacity on_the previous

éthSEfs performance test or when it is > [10%] below the
manufacturer’s rating. These Frequencies are consistent
with the recommendations in IEEE-450 (Ref. §).

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.

Credit may be taken for unplanned events that satisfy this
SR. : . )

REFERENCES 1. 10 CFR.50, Appendix A, GDC 17.

2. Regulatory Guide 1.6, March 10, 1971.
3. IEEE-308-[1978].
4. FSAR, Chapter [8].

F /{EEE-485-[1;{3], June @

Ll

(continued)
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BASES

REFERENCES f;'(ﬁz FSAR, Chapter [6].
(continued)
@ /7. FSAR, Chapter [15].
7 & Regulatory Guide 1.93, December 1974.
g A TEEE-450-F1967] . {1295

7 0. Regulatory Guide 1.32, February 1977.
10 AT. Regulatory Guide 1.129, December 1974.

CEOG STS B 3.8-59 Rev 1, 04/07/95



. JBIF-360
DC Sources—Shutdown
B 3.8.5

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.5 DC Sources—Shutdown

BASES

BACKGROUND A description of the DC sources is provided in the Bases for
‘ LCO 3.8.4, "DC Sources—Operating.”

APPLICABLE The initial conditions of Design Basis Accident (DBA) and

SAFETY ANALYSES

transient analyses in the FSAR, Chapter [6] (Ref. 1) and
Chapter [15] (Ref. 2), assume that Engineered Safety Feature
(ESF) systems are OPERABLE. The DC electrical power system
provides normal and emergency DC electrical power for the
DGs, emergency auxiliaries, and control and switching during
all MODES of operation.

The OPERABILITY of the DC subsystems is consistent with the
initial assumptions of the accident analyses and the

. requirements for the supported systems’ OPERABILITY.

The OPERABILITY of the minimum DC electrical power sources
during MODES 5 and 6 and during movement of irradiated fuel
assemblies ensures that:

a. The unit can be maintained in the shutdown or
refueling condition for extended periods;

b. sufficient instrumentation and control capability is
available for monitoring and maintaining the unit
status; and '

c. Adequate DC electrical power is provided to mitigate
events postulated during shutdown, such as a fuel
handling accident. L

The DC sources satisfy Criterion 3 of the NRC Policy
Statement.

LCO

The DC electrical power subsystems, each subsystem
consisting of two batteries, one battery charger per
battery, and the corresponding control equipment and
interconnecting cabiing within the train, are required to be

(continued)
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DC Sources—Shutdown

B 3.8.5
BASES
LCO OPERABLE to support required trains of distribution systems
(continued) required OPERABLE by LCO 3.8.10, "Distribution

Systems—Shutdown.” This ensures the availability of
sufficient DC electrical power sources to operate the unit
in a safe manner and to mitigate the consequences of
postulated events during shutdown (e.g., fuel handling
accidents).

APPLICABILITY The DC electrical power sources required to be OPERABLE in

MODES 5 and 6, and during movement of jrradiated fuel
assemblies provide assurance that:

a. Required features nee&ed to mitigate a fuel handling
accident are available;

b. Required features necessary to mitigate the effects of
events that can lead to core damage during shutdown
are available; and

¢. Instrumentation and control capability js available
for monitoring and maintaining the unit in a cold
shutdown condition or refueling condition.

The DC electrical power requirements for MODES 1, 2, 3,
and 4 are covered in LCO 3.8.4.

ACTIONS/’“‘?

8 8 V. 8
A1, K2 . 2.3, and X.2.4

If two trains are required per LCO 3.8.10, the remaining
train with DC power avaijlabie may be capable of supporting
sufficient systems to allow continuation of CORE ALTERATIONS
and fuel movement. By allowing the option to declare
required features inoperable with the associated DC power
source(s) inoperable, appropriate restrictions will be
implemented in accordance with the affected required

- features LCO ACTIONS. In many instances, this option may

jnvolve undesired administrative efforts. Therefore, the
allowance for sufficiently conservative actions is made
(i.e., to suspend CORE ALTERATIONS, movement of jrradiated
fuel assemblies, and operations invelving positive
reactivity additions). The Required Action to suspend
positive reactivity additions does not preclude actions to

(continued)
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BASES

B 8 8 B
ACTIONS /K.l,i,g.l, K2.2 K.2.3 and £2.4 (continued)

maintain or increase reactor vessel inventory, provided the
required SDM is maintained.

Suspension of these activities shall not preclude completion
of actions to establish a safe conservative condition.

These actions minimize probability of the occurrence of
postulated events. It is further required to immediately
initiate action to restore the required DC electrical power
subsystems and to continue this action until restoration is
accomplished in order to provide the necessary DC electrical
power to the unit safety systems.

The Completion Time of jmmediately is consistent with the
required times for actions requiring prompt attention. The
restoration of the required DC electrical power subsystems
should be completed as quickly as possible in order to
minimize the time during which the unit safety systems may
be without sufficient power.

SURVEILLANCE SR_3.8.5.1
REQUIREMENTS

SR 3.8.5.1 states|/that Surveillances required by SR 3.8.4.1
through SR 3.8.4 re applicable in these MODES. See the
corresponding Bases for LCO 3.8.4 for a discussion of each
SR. .

This SR is modified by a Note. The reason for the Note is
to preclude requiring the OPERABLE DC sources from being
discharged below their capability to provide the required
power supply or otherwise rendered inoperable during the
performance of SRs. It is the intent that these SRs must
still be capable of being met, but actual performance is not
required. '

REFERENCES 1. FSAR, Chapter [6].
2. FSAR, Chapter [15].

__—_—_/
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B 3.8 ELECTRICAL POWER SYSTEMS
B 3.8.6 Battery@ Parameters

BASES

BACKGROUND This LCO delineates the limits ori¥electrolyte temperature, .
Tevel Y float vo1tage&- specific gravity for the DC power
batteries. A discussion of these batteries and their
— OPERABILITY requirements is provided in the Bases for
_ JINSERT LCO 3.8.4, "DC Sources—Operating,” and LCO 3.8.5,
2.9 Backgromd |  "DC Sources—Shutdown.® €
BASES J
APPLICABLE The initial conditions of Design Basis Accident (DBA) and

SAFETY ANALYSES transient analyses in the FSAR, Chapter [6] (Ref. 1) and
Chapter [15] (Ref. 2), assume Engineered Safety Feature
systems are OPERABLE. The DC electrical power sysiem
provides normal and emergency DC electrical power for the
DGs, emergency auxiliaries, and control and switching during
all MODES of operation.

The OPERABILITY of the DC subsystems is consistent with the
initial assumptions of the accident analyses and is based
upon meeting the design basis of the unit. This includes
maintaining at least one train of DC sources OPERABLE during
accident conditions, in the event of:

a. An assumed loss of all offsite AC power or all onsite
AC power; and

b. A worst case single failure.

Battery Mparameters satisfy Criterion 3 of the NRC
Policy Staiement.

LCO Battery@ parameters must remain within acceptable limits
to ensure availability of the required DC power to shut down
the reactor and maintain it in a safe condition after an

( Bo,uuzfmamhr anticipated operational occurrence or a postulated DBA.
{TIsetrolyté) limits are conservatively established allowing
continued DC electrical system function even w‘ithi AJ

2 1imits not met.

@SEILT' 3.80 LCD 6/&553}7
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Batter, Parameters
B 3.8.6

BASES (continued)

APPLICABILITY The battery [S21J parameters are required solely for the
support of the associated DC electrical power subsystems.
erefore, battery\elecerolyis~is)only required when the
DC power source is required 1o be OPERABLE. Refer to the
Agp]%cabi]ity discussion in the Bases for LCO 3.8.4 and
Lco 3.8.5.

ACTIONS A.1, A.2, and A.3

With one or moreAells in one or more batteries not within
limits (i.e., Gdtegory A limits not met or Category B limits
not met or Cagégory A and B 1imits not met) but within the
S— Category C Mmits specified in Table 3.8.6-1, the battery is

NSERT degraded i i

/ s the interfded function. Therefore, the affected battery is
2.3.6 AGIN not reduired to be considered inoperable solely as resuit
BASES of Cafegory A or B limits not met, and continued

is fermitted for a limited period.

e pilot cell electrolyte Tevel and float voftage are
required to be verified to meet the Categor C limits

within 1 hour (Required Action A.1). Thig/check will
provide a quick indication of the statu of the remainder of
the battery cells. One hour provides pime to inspect the
electrolyte level and to confirm the Aloat voltage of the
pilot cells. One hour is considered a reasonable amount of
time to perform the required verification.

Verification that the Category/C 1limits are met (Required
Action A.2) provides assurapde that during the time needed
to restore the parameters ¥o the Category A and B limits,
the battery will still bg’capable of performing "its inten
function. A period of Z4 hours is allowed to complete
initial verification Because specific gravity measurentents
must be obtained forleach connected cell. Taking ito

i i the time required to perform
verification and the assurance that the batt cell
parameters arg/not severely degraded, this time is
considered rgasonable. The verification
day intervals until the parameters ar
A and B limits. This periodic verification is consistent
\tjth the normal Frequency of pilot/cell Surveillances.

{continued)
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ACTIONS

ned

\swanees oF the
9 awﬁp*ﬁwl$£;f

A.1. A.2. and A.3 (continued)

gration is only permitted for 31
battery 1 parameters must be restored tg
Categopy A and B limits. With the consigeration that, while
battery capacity is degraded, suffici
pepform the intended function and tpaliow time to fully

restore the battery cell paramet to normal limits, this

Continued

ime is acceptable prior to de
\_ inoperable. _—

2

With one or)more batteries with (ope

arameter§/outside the Catpdory C 1imit an
E%EE%L sufficient capacity to supply the maximum expectec
oad requirement is not assured and the corresponding DC
must be declared inoperable.

o potentially exrre
no eTINg thé Required Actiops of Condition
the fequired Coppietion Time or Average electrol
tefperature o representative ¢ells falling bel .
so cause fdr immediately deglaring the associdted DC
electrical fower subsystem igoperable.

SURVEILLANCE
REQUIREMENTS

INSe’T

SR 3.8.6.1

This SR verifies that Catggory A battery cell parameters are
consistent with IEEE-450/(Ref. 3), which recommends regular
battery inspections (at/least one per month) including
voltage, specific grayity, and electrolyte temperature of

2.80L SR
ZASES

VG SR584
S SR 3848

) 4

pilot cells. :

SR_3.8.6.2

The quarterly/inspection of specific gravity and volrage is
consistent with IEEE-450 (Ref. 3). In addition, within

24 hours of/a battery discharge < [110] V or a
overcharge/ > [150] V, the battery must be demg
meet CateGory B limits. Transients, such a
transients, which may momentarily cause b
drop t¢/ < [110] V, do not constitute a battery discharge

(continued)

CEOG STS

B 3.8-65 Rev 1, 04/07/95




- - TETF-3060

Battefy Parameters
B 3.8.6
BASES
SURVEILLANCE SR_3.8.6.2 (continued)
REQUIREMENTS

provided the battery terminai voltage and float current
return to pre-transient vagtues. This inspection is also
consistent with IEEE-450/(Ref. 3), which recommends special
inspections following @ severe discharge or overcharge, to
ensure that no significant degradation of the battery occurs
as a consequence of/such discharge or overcharge.

SR__3.8.6.3

This Survei¥lance verification that the average tempe ture
of represefitative cells is > [60]°F is consistent wjth a
recommendation of IEEE-450 (Ref. 3), which states fhat the
temperafure of electrolytes in representative cefls should
be dejérmined on a quarterly basis.

Lowér than normal temperatures act to inhipit or reduce
tery capacity. This SR ensures that the operating
peratures remain within an acceptableé operating range.
his 1imit is based on manufacturer recommendations.

Table 3.8.6-1

This table delineates the limits on electrolyte level, float
voltage, and specific gravify for three different
g:%egor1es. The meaning Af each category is discussed

ow.

e normal parameter limit for each

designated pilot 2611 in each battery. The cells selected
as pilot cells afe those whose temperature, voltage and
electrolyte spécific gravity approximate the state of
of the entirg battery.

Category A defines

The Categdry A limits specified for electrolyte Jével are
based o manufacturer recommendations and are gbnsistent
e guidance in IEEE-450 (Ref. 3), wit
ki allowance above the high water leveX indication for
operating margin to account for temperaidres and charge
fects. In addition to this allowan footnote a to
able 3.8.6-1 permits the electrolyt level to be above the
- specified maximum level during equ jzing charge, provided
it is not overflowing. These limits ensure that the plates

(continued)
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Battery Parameters
B 3.8.6
BASES
SURVEILLANCE Table 3.8.6-1 (continued) .
REQUIREMENTS

suffer no physical/damage, and that adequate electron
transfer capability is maintained in the event of transient
conditions. EE-450 (Ref. 3) recommends that electrolyte
level readipds should be made only after the battery has
been at at charge for at least 72 hours. ‘

The Cafegory A limit specified for float voltage is > 2.13 V
per £ell. This value is based on a recommepdation of
1EFE-450 (Ref. 3), which states that prolefiged operation of
e1ls < 2.13 V can reduce the 1ife expegfancy of cells.

The Category A limit specified for specific gravity for each
pilot cell is > [1.200] (0.015 be)dw the manufacturer fully
charged nominal specific gravity/or a battery charging
current that had stabilized at/a low value). This value is
characteristic of a charged £@11 with adequate capacity.
According to IEEE-450 (Ref< 3), the specific gravity
readings are based on a gémperature of 77°F (25°C).

The specific gravity feadings are corrected for actual
electrolyte temperafure and level. For each 3°F (1.67°C)
above 77°F (25°C){ 1 point (0.001) is added to the reading;
1 point is subtracted for each 3°F below 77°F. The specifi
gravity of the electrolyte in a cell increases with a los
of water dug”to electrolysis or evaporation.

defines the normal parameter limits for
The term “connected cell® excluges any

and have been discussed above. The Cgtegory B limit
specified for specific gravity for edch connected cell is

> [1.195] (0.020 below the manufagfurer fully charged,
nominal specific gravity) with jffe average of all connected
cells > [1.205] (0.010 below yHe manufacturer fully charged,
nominal specific gravity). /fhese values are based on
manufacturer’s recommendagfons. The minimum specific
gravity value required
effects of a highly chdrged or newly installed cell will not
mask overall degradafion of the battery.

(continued)
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- TSTF — 3w
Battery@hrameters
B 3.8.6

BASES

SURVEILLANCE Table 3.8.6-1 (continhued)
REQUIREMENTS

the limit for each connected cell. These
reduced, provide assurance that sufficjent

s to perform the intended function and
rgin of safety. When any battery par
outside tie Category C limit, the assurance of s
capacity described above no Tonger exists and t

must declared inoperable. .

Category C defin
values, althou
cagaci@y exi

icient
battery

plates suffer no physical damage and aintain adequate
electron transfer capability. The €ategory C Allowable
Value for float voltage is based on IEEE-450 (Ref. 3), which
states that a cell voltage of 2707 V or below, under float
conditions and not caused by €levated temperature of the
cell, indicates internal ¢ problems and may require cell
replacement. :

f average specific gravity > [1.195]

The Category C limit
urer recommendations (0.020 below the

is based on manuf

gravity). v
the specifi¢/gravity for each connected cell must be
than 0.02
1imit ep<ures that the effect of a highly chargeg/or new
2s not mask overall degradation of the pdttery.

footnotes to Table 3.8.6-1 are applicaifle to Category A,
, and C specific gravity. Footnote (by"to Table 3.8.6-1
requires the above mentioned correctjoh for electrolyte

~ level and temperature, with the exgéption that level ,
correction is not required when ttery charging current is
< [2] amps on float charge. s current provides, in
general, an indication of o rall battery condition.

Because of specific grayfty gradients that are produced

during the rechargingfrocess, delays of several days may
occur while waiting for the specific gravity to stabilize.
* current is an acceptable alternmati
specific gravit asurement for determining the sta
charge. This phenomenon is discussed in IEEE-450
Footnote (c) fo Table 3.8.6-1 ailows the float
current to Be used as an alternate to specifj

gravity for

(continued)
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Battery, Parameters
B 3.8.6

BASES

SURVEILLANCE .8.8-1 (continued)
REQUIREMENTS :

] days following a battepy equalizing recharge.

[7] days, each connecteg/cell’s specific gravity must
asured to confirm the state of charge. Following a
fhor battery recharge (sugh as equalizing charge that
ot follow a deep dischapde) specific gravity gradien
not significant, and coffirming measurements may befiade in
less than [7] days. .

Reviewer’s Note:/ The value of [2] amps used/in footnote (b)
and (c) is theAominal value for float cuyrént established
by the battep# vendor as representing a fully charged
battery wit an allowance for overall Mattery condition.

REFERENCES 1. FSAR, Chapter [6].
2. FSAR, Chapter [15].

3.  IEEE-450- .
BB s

&4, [EEE—%&S—Dqs%], June (933.
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DC Sources—Operating

3.8.4
T57F360 |
3.8 ELECTRICAL POWER SYSTEMS T
3.8.4 DC Sources—Operating
LCO 3.8.4 The [Division 1 and Division 2 station service, and DG 1B,

2A, and 2C] DC electrical pow

OPERABLE.

APPLICABILITY: MODES 1, 2, and 3.

ACTIONS

INSerr 2.8.¢ ACens

er subsystems shall be

CONDITION . REQUIRED ACTION COMPLETION TIME
el C
. One DC electrical .1 Restore DC electrical | 2 hours
power subsyste power subsystem to
inoperable reasors OPERABLE status.
otaer Condikon Roch
N2}
87 Required Action and  |B71 Be in MODE 3. 12 hours’
D Associated Completion
Time of Condition A AND
not met for station
service DC &2 Be in MODE 4. 36 hours
D
) N Ny
EE;Zf Required Action and 1211 Declare associated DG | Immediately
associated Completion E inoperable. L
" Time of Condition A
not met for DG DC
subsystem.

BWR/4 STS
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SURVEILLANCE REQUIREMENTS

DC Sources—Operating

SURVEILLANCE .

3.804

FREQUENCY

SR 3.8.4.1

Verify battery terminal voltage is days .
(PP T-or FIet Chavge Yor arenles ¥ o7 o
f ' mininmom estalo s Lloat voltoge.

[ —

(SR 3.8.4.2

isible corrosion at battery
and connectors.

ify battery connection resistance [is
[1.5E-4 ohm] for inter-cell connections,
< [1.5E-4 ohm] for inter-rack connections
< [1.5E-4 ohm] for inter-tier connectiong,
and < [1.5E-4 ohm] for terminal
connections].

92 days

SR Z.8.4.3 Verify battery cells, cell plajes, and [12] months
racks show no visual indicat'.n of physical
SR 3.8.4.4 [12] months
SR 3.8.4.5 Verify bajytery connection resistance [is [12] mopths
< [1.5E-4 ohm] for inter-cell connections,
< [1.5¢~4 ohm] for inter-rack connections,
< [1.BE-4 ohm] for inter-tier connections,
and £ [1.5E-4 ohm] for terminal
copfnections]. ////
{ Z ] .
L4 {eontnue

BWR/4 STS
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DC Sources—Operating

3.8.4
TSTF-360
SURVEILLANCE REQUIREMENTS _(continued)
SURVEILLANCE FREQUENCY
SR 3.8.4,é;: ZNOTE el

2, or 3.

fice shall not be perfo
5 However, cred)
r unplanned events that

thig”SR.
INSERY Verify each requiréd battery charger
Py supplies > [400 amps for station service
¢ R e subsystems, and > 100 amps for DG
S b subsystems] at or > [4] hours.

[18 months]

e minimoum
\ ¢ sfabolithed

£loat voltese

R 3.8.4.%2 , ——em—NOTES ”—‘EIE'}

The modified performgnce d

8 (4=8Yymay be

"y

2. This Surveillance shall not be
performed in MODE 1, 2, or 3.
However, credit may be taken for
unplanned events that satisfy this SR.

ischarge

nerformed i

®

Verify battery capacity js adequate to

and maintain in OPERABLE status,
the required emergency Joads for the design
duty cycle when subjected to a battery

supply,

service test.

[18 months]

BWR/4 STS 3.8-26
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DC Sources—Operating

3.8.4
T57TF-360
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
¢
SR 3.8 —--~NOTE

This Surveillance shall not be performed in
MODE 1, 2, or 3. However, credit may be
t:ken for unplanned events that satisfy
this SR.

Verify battery capacity is > [80]% of the
manufacturer’s rating when subjected to a
performance discharge test or a modified
performance discharge test.

Move se
+u 32.L
(SR 3R8.6L) |

60 months
AND

12 months when
battery shows
degradation or
has reached
[85]% of
expected life
with capacity
< 100% of
manufacturer’s
rating

AND

24 months when
battery has
reached [85]%
of the expected
Tife with
capacity

> 100% of
manufacturer’s
rating

et t—————
— ]

BWR/4 STS 3.8-27
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DC Sources—Shutdown

3.8.5
| 7S37F- 360
3.8 ELECTRICAL POWER SYSTEMS ,
3.8.5 DC Sources—Shutdown
LCO 3.8.5 DC electrical power subsystems shall be OPERABLE to support

the DC electrical power distribution subsystem(s) required
by LCO 3.8.10, "Distribution Systems-—Shutdown.”

APPLICABILITY:  MODES 4 and 5,
During movement of irradiated fuel assemblies in the

[secondary] containment.

ke

ACTIONS __ ‘IMSER/T 3.8.5 Acond S
CONDITION REQUIRED ACTION COMPLETION TIME
1A |
7 One or more required [A.1 Declare affected Immediately
p O electrical power required feature(s)
subsystems inoperab]é} i inoperable.
[;;fvwdﬁdhd othor tham | OR
Comdi tim A, x2.1 Suspend CORE Inmediately
B ALTERATIONS. -
ok
AND

Ret Achims and
a¥socialed CO’”’FLL’HM
7?WNL(9£ Covdi fimn A
potmef:

jrradiated fuel
assemblies in the
[secondary]
containment.

’gﬁz.z Suspend movement of Immediately

(continued)
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ACTIONS

DC Sources—Shutdown.

3.8.5

TSTP-300

CONDITION

REQUIRED ACTION

COMPLETION TIME

K. (continued)

b

A72.4

Initiate action to
suspend operations
with a potential for
draining the reactor
vessel.

AND

Initiate action to
restore required DC
electrical power
subsystems to
OPERABLE status.

Immediately

Immediately

SURVEILLANCE REQUIREMENTS

——

SURVEILLANCE

FREQUENCY

SR 3.8.5.1

NOTE

The following SRs are not required to be

performed: SR 3.8.4./81 ySR 3.8.4 and7
S " HE 8

For DC sources required to be OPERABLE the
following SRs are applicable:

SR 3.8.4.1
SR 3.8.4.2
SR 3.8.4.3

SR 3.8.4 SR 3.8.4.7 |
SR 3.874.5 SR 3.8.X.8.
SR 3/B.4.6

In accordance
with applicable
SRs

e e ———————— T
—_—

BWR/4 STS
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3.8 ELECTRICAL POWER SYSTEMS
3.8.6 Batterx[EEf] Parameters

Battery

Parameters
3.8.6

TSTF 360

\ EEE-NSD

[ NSERT 1 EEE-
ReVIEwWERS NoTE

LCO 3.8.6
batteries shall be within (Thef
APPLICABILITY:
to be OPERABLE.
ACTIONS

NOTE

Battery cell parameters for the [station service and DG]
able 3.7°6-].

limits [of Lab

When associated DC electrical power subsystems are required

Separate Condition entry is allowed for each battery.

==
e

CONDITION

REQUIRED ACTION

COMPLETION TIME

A.1

3.5 AcINS

(—

Verify pilot cell[s]

electrolyte level and
float voltage meet
Table 3.8.6-1
Category C limite”

Verify bapftery cell
‘paramejers meet
Table”3.8.6-1
Catggory C Timits.

Restore battery cell
parameters to
Category A and B
1imits of
Table 3.8.6~

[

24 hours

AND

Once per 7/days

BWR/4 STS

3.8-30

(continued)
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3.8.6
73TF-360
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
AB. Required Action and )ftl Declare associated Immediately
£ associated Completion | £ - battery inoperable. . o
Time of Condition Af\\~
not met. ' D
_One or more batteries
not within
Categowy C values.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
S~ 3.8.6.1 Verify battery cel)/parameters meet 7 S
Table 3.8.6-1 Cajégory A limits. _
. ~ l/
(continued)

INSERT 3-8.6 s@]

. (/WOW' Se 3,566 (from SR 3.8,5’.?)>>
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3.8.6
, T57TP-360
SURVEILLANCE REQUIREMENTS (continued) o
SURVEILLANCE - - FREQUENCY
- SR 3.8.6.2  Verify/battery cell parameters meet 92 days
Tab1g”3.8.6-1 Category B Timits.: 0

Once within

24 hours after
battery :
discharge

< [110] V

AND

Once within
24 hours after
battery
overcharge
> [150] ¥

SR 3.8.6.3 Verify aferage electrolyte temperature of /92’2:;5
represéntative cells is > [65°F for each
statfon service battery, and > 55°F for

DG battery].

~ BWR/4 STS 3.8-32 Rev 1, 04/07/95



Battery

Parameters
3.8.6

“TSTF-360

Table 3.8.6-1 (page 1 of'i)
Battery Cell Parameter Requirements

PA ER

CATEGORY A:
LIMITS FOR EACH
DESIGNATED PILOT

CELL

CATEEORY B:
LIMPS FOR EACH
NECTED CELL

e ——

CATEGORY C:
ALLOWABLE
LIMITS FOR EACH
CONNECTED CELL

/E}ééz;olyte
evel

> Minimum level
jndication mark,

/

> Minimum level
jndication mark,

Above top of
plates, and not

< % inch above and < % inch above overflowing
maximum Tevel maximum level
indication mafk(3) indication mark(?)
‘Float Voltage >2.V > 2.13-V > 2.07
Specifi% > [1.195] > [1.195] /ﬁ:; more than
gravity{(P) (€ 0.020 below
AND average of all

Average of a
connected
> [1.205

connected cells
AND
Average of all

connected cells
> [1.195]

(a)
(b)

(c)

BWR/4 STS

It is acceptable for the elect
the specified maximum level
overflowing.

Corrected for electrol
not required, howeve
< [1 amp for stati

A battery char
< 0.5 amp forAG
meeting spegific gravi
maximum of/[7] days.

gravity yequirements, spec
measured prior to expiration o

lyte le
ring equa

e temperature and level.
¢/ when on float charge battery
service batteries and < 0.5 amp fo

#hg current of < [1 am
batteries] when on f
ty 1imits following a batte
when charging current is used t
ific gravity of each co
f the [7] day allowarce.

3.8-33

vel to temporarily increase above
1izing charges provided it is not

Level correction/is
charging curyént is
r DG bapferies].

p for station service Matteries and
loat charge is accepfable for
ry re

rge, for a
satisfy specific

nnedted cell shall be
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B 3.8 ELECTRICAL POWER SYSTEMS

DC Sources—Operating
B 3.8.4

T3TP-30

B 3.8.4 DC Sources—Operating

BASES

M

BACKGROUND

The DC electrical power system provides the AC emergency
power system with control power. It also provides both
motive and control power to selected safety related
equipment. Also, these DC subsystems provide DC electrical
power to inverters, which in turn power the AC vital buses.
As required by 10 CFR 50, Appendix A, GDC 17 (Ref. 1), the
DC electrical power system is designed to have sufficient
independence, redundancy, and testability to perform its
safety functions, assuming a single failure. The DC

electrical power system also conforms to the recommendations

of Regulatory Guide 1.6 (Ref.- 2) and IEEE-308 (Ref. 3).

The station service DC power sources provide both motive and
control power to selected safety related equipment, as well
as circuit breaker control power for the nonsafety related
4160 V, and all 600 V and lower, AC distribution systems.
Each DC subsystem is energized by one 125/250 V station

~ service battery and three 125 V battery chargers (two
normally inservice chargers and one spare charger). Each

battery is exclusively associated with a single 125/250 VDC
bus. Each set of battery chargers exclusively associated
with a 125/250 VDC subsystem cannot be interconnected with
any other 125/250 VDC subsystem. The normal and backup
chargers are supplied from the same AC load groups for which
the associated DC subsystem supplies the control power. The
loads between the redundant 125/250 VDC subsystem are not
transferable except for the Automatic Depressurization
System, the logic circuits and valves of which are normally
fed from the Division 1 DC system. )

The diesel generator (DG) DC power sources provide control
and instrumentation power for their respective DG. In
addition, DG 2A and 2C DC power sources provide circuit
breaker control power for the loads on the 4160 V 2E, 2F,
and 26 emergency buses. Each DG DC subsystem is energized.
by one 125 V battery and one 125 V battery charger.
Provisions exist for connecting a portable alternate battery
charger.

During normal operation, the DC loads are powered from the
battery chargers with the batteries floating on the system.

{continued)
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DC Sources—Operating .

B 3.8.4
T3 7F-360
BASES
BACKGROUND In case of loss of normal power to the battery charger, the
(continued) DC Toads are automatically powered from the station
batteries. ,
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 System—Shutdown.”
VEERT v [
BarTen cAPAT] B

Each DC battery subsystem is separately housed in a
ventilated room apart from its charger and distribution
centers. Each subsystem is located in an area separated
physically and electrically from the other subsystems 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.

The batteries for DC electrical power subsystems are sized
to produce required capacity at 80% of nameplate rating,

corresponding to warranted capacity at end of Tife cycles
NSERT
/ and the 100% design demand. Tgn vo
Ve BAse S t—>{init/As 217 V. e — .

Each battery charger of DC electrical power subsystem has
ample power output capacity for the steady state operatio
of connected loads required during normal operation, while
at the same time maintaining its battery bank fully charged.
Each station service battery charger has sufficientécapacity
to restore the battery from the design minimum charge to its

| NSELT fu]lg charged stgte within 24 hours while supplying normal
steady state loads (Ref. @),
CNMARLLER |

APPLICABLE The initial conditions of Design Basis Accident \(DBA) and
SAFETY ANALYSES transient analyses ip/the FSAR, Chapter [6] (Ref. and .
' Chapter [15] (Ref.(), assume that Engineered Safely Feature
(ESF) systems are OPERABLE. The DC electrical power system
provides normal and emergency DC electrical power for the
DGs, emergency auxiliaries, and control and switching during
all MODES of operation. The OPERABILITY of the DC
subsystems is consistent with the jnitial assumptions of the

(continued)
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BASES

DC Sources—Operating
B 3.8.4

. TSTFE-3%0o

APPLICABLE
SAFETY ANALYSES
(continued)

accident analyses and is based upon meeting the design basis
of the unit. This includes maintaining DC sources OPERABLE
during accident conditions in the event of: " ~. . .

‘a. An assumed loss of all offsite AC power or all onsite

AC power; and
b. A worst case single failure.

The DC sources satisfy Criterion 3 of the NRC Policy
Statement. -

LCO

The DC electrical power subsystems—with: 1) each station
service DC subsystem consisting of two 125 V batteries in
series two battery chargers and the corresponding control
equipment and interconnecting cabling supplying power to the
associated bus, and 2) each DG DC subsystem consisting of
one battery bank, one battery charger, and the corresponding
control equipment and interconnecting cabling are required
to be OPERABLE to ensure the availability of the required
power to shut down the reactor and maintain it in a safe
condition after an anticipated operational occurrence (AQQ)
or a postulated DBA. Loss of any DC electrical power
subsystem does not prevent the minimum safety function from

being performed (Ref. iz. Z

APPLICABILITY

e aasa—

The DC electrical power sources are required to be OPERABLE
in MODES 1, 2, and 3 to ensure safe unit operation and to

ensure that:

a. Acceptable fuel design limits and reactor coolant
pressure boundary limits are not exceeded as a result
of AOOs or abnormal transients; and

b. Adequate coré cooling is provided, and containment
integrity and other vital functions are maintained in
the event of a postulated DBA.

The DC electrical power requirements for MODES 4 and 5 are
addressed in the Bases for LCO 3.8.5, "DC Sources—
Shutdown." _

BWR/4 STS
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DC Sources—Operating .
B

3.8.4
TS7TF-3¢0
BASES (continued)
C
ACTIONS [ Ql_ .
INsSewer Condition!g;aepresents one division with a loss of ability
2.¢.4 ALTW\) to completely respond to an event, and a_potential loss of
* ability to remain energized during normal operation. It is
BASES therefore imperative that the operator’s attention focus on

stabilizing the unit, minimizing the potential for complete
loss of DC power to the affected division. The 2 hour limit
is consistent with the allowed time for an inoperable DC
Distribution System division.

Sor veasons other
+Haan Condifien
AorB

If one of\the required DC electrical power subs
inoperableX(e.q., §naperablarbatiery, inaferable batt
[Chapder(s),~or Jinoperable battery charger and associated
jnoperable battery), the remaining DC electrical power
subsystems have the capacity to support a safe shutdown and
to mitigate an accident condition. Since a subsequent worst
case single failure could, however, result in the loss of
minimum necessary DC electrical subsystems to mitigate a
worst case accident, continued power operation should not
exceed 2 hours. The 2 hour Completion Time is based on
Requlatory Guide 1.93 (Ref. and reflects a reasonable
Time to assess unit status as a function of the inoperable
DC electrical power subsystem and, if the DC electrical
power subsystem is not restored to OPERABLE status, to
prepare to effect an orderly and safe unit shutdown.

D

D p1and B2 |
If theWstation service DC electrical power subsystem cannot

be restored to OPERABLE status within the required
Completion Time, the unit must be brought to a MODE in which
the LCO does not apply. To achieve this status, the unit
must be brought to at least MODE 3 within 12 hours and to
MODE 4 within 36 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
required plant conditions from full power conditions in an
orderly manner and without challenging plant systems. The
Completion Time to bring the unit to MODE 4 is consistent
with the time required in Regulatory Guide 1.93 (Ref. §).

7

(continued)
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DC Sources—Operating .

B 3.8.4
TerF-360D
BASES .
ACTIONS @_1_
(continued) : '
If the DG DC electrical power subsystem cannot be restored
to OPERABLE status in the associated Completion Time, the
associated DG may be incapable of performing its intended
function and must be immediately declared inoperable. This
declaration also requires entry into applicable Conditions
and Required Actions for an inoperable DG, LCO 3.8.1, "AC
Sources—Operating.”
SURVEILLANCE SR _3.8.4.1
REQUIREMENTS

Verifying battery terminal voltage while on float charge for
the batteries helps to ensure-the effectiveness of the

: 1t# of the batteries to pepform
Float charge is the condition 1n
which the charger is supplying the continuous charge
required to overcome the internal losses of a battery

batE€ry c€11Y and maintain the battery /{Qv 4 battexr] ‘ﬂ

ba e efig?rgyh»
sypport fhea il

ﬁiaumasfa rlorm
Hagir infended {untho

in a tully charged state 5 voltage requirene :
- based’ on the nominal desjdn voltag
INSEIZT‘_r corsistent wj ini£is oltages assumed/in the/batie
—$izing calgdlation The 7 day Frequency is consistent with
B sR33.4 manufacturer recommendations and IEEE-450 (Ref.

SR_3.8.4.2
Visual inspection to detec corrosionAof the battery ceff?‘\\

and connections, or measufement of the resistance of each
inter-tier, and terminal connection,
of physical damage or abnormal

uld potentially degrade battery

inter-cell, inter-rack
provides an indicatig
deterioration that

performance.

The connection yesistance limits established for th#s SR
must be no mopé than 20% above the resistance as easured
during instag¥lation or not above the ceiling vahue
established’ by the manufacturer.

The Freduency for these inspections, whici can detect
condifions that can cause power losses gae to resistance
\ heaying, is 92 days. This Frequency iZ considered

(continued)
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- REQUIREMENTS

DC Sources—Operating
B 3.8.4

.757'7'-?390

BASES

SURVEILLANCE SR _3.8.4.2

ontinued)

acceptable/based on operating experience related to
detecting’ corrosion trends.

isual inspection of the battery cells, 1 plates, and
battery racks provides an indication of/physical damage or
abnormal deterioration that could pojéntially degrade
battery performance.

The 12 month Frequency for thjs” SR is consistent with
IEEE-450 (Ref. 7), which regdmmends detailed visual
;nspect1on of cell conditién and rack integrity on a yearly
asis.

connection.

he removal of visible corrosion is g'preventive maintenance
SR. The presence of visible corrosion does not necessar1]y
represent a failure of this SR, pfovided visible corrosion
is removed during performance this Surveillance.

Reviewer’s Note: The requixement to verify that terminal
connections are clean and/tight applies only to nickel
cadmium batteries as pey/ IEEE Standard P1106, "IEEE
Recommended Practice f§6r Installation, Maintenance, Testing
and Replacement of V#nted Nickel - Cadmium Batteries for
Stationary Applicafions." " This requirement may be remo
for lead acid baiferies.

(continued)
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| B 3.8.4
T3 TF-36o
BASES
SURVEILLANCE .8.4. 3.8.4.5 (continued)
REQUIREMENTS ‘
_ The connectigw’résistance limits for this SR mu be no more

than 20% abdve the resistance as measured duy

g
installatfon, or not above the ceiling valye established by

The”12 month Frequency of these SRs #5 consistent with
EE-450 (Ref. 7), which recommenge” detailed visual
nspection of cell condition ang/inspection of cell to cell
k‘___igg_zgrminal connection resistahce on a yearly basis.

@f nNaxge .l..‘. ‘omen] g-Rased an the
design cagacitﬁ of theschargers|(Ref ). According to
Regulatory Guide 1.37 (Ref.g4f battery charger supply

, the

PeaGTred to Dbe based on the largest combined demands of
e various steady state loads and the charging capacity to
restore the battery from the design minimum charge state to
the fully charged state, irrespective of the status of the
unit during these demand occurrences. The minimum required
amperes and duration ensures that these requirements can be

;7 INSERA™ satisfied.
b

sR3842 K The Frequency is acceptable, given the unit conditions
required to perform the test and the other administrative
controls existing to ensure adequate charger performance
during these [18 month] intervals. In addition, this
Frequency is intended to be consistent with expected fuel
cycle lengths.

is modified by two Nofes. The reason for Note l/is
that pgrforming the Surveil¥ance would remove a required DC
electyfical power subsystepy/from service, perturb the
electrrical distribution fystem, and challenge safet
sysjems. Note 2 is addéd to this SR to acknowled

Surveillance.

(continued)
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B 3.8.4
T37TP-36o

BASES

SURVEILLANCE SR _3.8.4. 3
REQUIREMENTS
(continued) A battery service test is a special test of the battery’s
capability, as found, to satisfy -the design requirements
(battery duty cycle) of the DC electrical power system. The
discharge rate and test length corresponds to the design
duty cycle requirements as specified in Reference

The Frequency of [18 months]\is consistent with}the
‘recommendations of Regulatory\Guide 1:32 (Ref. and
Regulatory Guide 1.129 (Ref.-9), 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 is modified by two Notes. Note 1 allows the

performance of a modified performance discharge test in lieu
m’ of a service test Pnce”per 58 month g—.
ﬁ (3 L3 hd 2

gd—performance—d arge (test—is—a—simulated—duty- )
istEEg of just two rates;¥the one minute rate

‘ '\ eyete-cons
%!!II§E§¥3f°V the battery or the largest current load of the

™movE uty cycle, followed by the test rate employed for the

& Inser performance test, both of which envelope the duty cycle of
on nex+ the service test. Since the ampere-hours removed by af .

one minute discharge represents a very small portion of the

pa{?“’ 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 terming voltage

for the modified performance discharge test [shoutd|remain

r) above the minimum battery terminal voltage/Specitied in the

battery service test for the duration of (time equal to that

5w,,p> (_o_f the service test.
oRoER '“'cf_.

A modified discharge test is a test of the battéry capacity
and its ability to provide a high rate, short duration load
(usually the highest rate of the duty cycle). This will

often confirm the battery’s ability to meet the criticaiﬁp‘/)

period of the load duty cycle, in addition to determining

its percentage of rated capacity. Initial conditions for .
the modified performance discharge test should be jdentical
to those specified for a service test. —

The reaéon for Note 2 is that performing the Surveillance
would remove a required DC electrical power subsystem from
service, perturb the electrical distribution system, and

(continued)
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B 3.8.4

T3TF-3¢0
BASES

SURVEILLANCE SR_3.8.4.X (continued)

. REQUIREMENTS
challenge safety systems. Credlt may be taken for unplanned
events that satisfy the Surve111ance

M@{@J\

A battery performance discharge test is a test of constant
current capacity of a battery, normally done in the as found
condition, 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.

I l | | I. Fl m‘ ¥ N

dn-the—Bases—For—SR—3+8~4-7- " Either the battery performance

discharge test or the modified performance discharge test i

acceptable for satisfying SR 3.8. A} however, only the _"
modified oerformance discharge test may be used to satisfy -

MOVE from '

e.efii!iﬂiﬁl]the requirements of SR 3.8. 442%§3
previsys @ bathery service test !ﬂj@

Paf}z’ The acceptancefcriteria for this Surveillancejis consistent
with IEEE-450 (Ref.™X) and IEEE-485 (Ref. These
references recommend that the battery be replaced if its
capacity is below 80% of the manufacturer’s rating. A

— capac1ty of 80% shows that the battery rate of deterioration
|L)SEHE\ is increasing, even if there is amp]e capacity to meet the
SR 3.3

load requirements. €&—

The Frequency for this test is normally 60 months. If the
battery shows degradation, or if the battery has reached 85%
of its expected 1ife and capacity is < 100% of the
manufacturer’s rating, the Surveillance Frequency is reduced
to 12 months.  However, if the battery shows no degradation

MDVE TD but has reached 85% of its expected life, the Surveillance
] Frequency is only reduced to 24 months for batteries that
§;£'Z>5§,Qh§, retain capacity > 100% of the manufacturer’s rating.
Degradation is indicated, according to IEEE-450 (Ref.
ézu}SBEZS when the battery capac1ty drops by more than 10% re]at1ve to

its capacity on the previous performance test or when it is
10% below the manufacturer’s rating. All these Frequencies
are cogilzzzst with the recommendations in IEEE-450

LRef

——

(continued)
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DC Sources—Operating
B 3.8.4"

TS7F-3to

| z
SURVEILLANCE SR_3.8J4 87—(Continued)

REQUIREMENTS C
' This SR is modified by a Note. The reason for the Note is
m[ﬂé that performing the Surveillance would remove a:required DC
M electrical power subsystem from service, perturb the
I;D%(o'b electrical distribution system, and challenge safety
D! systems. Credit may be taken for unplanned events that

Ca’tfz the Surveillance.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 17.
2. Regulatory Guide 1.6.
3. TEEE Standard 308, 1978.'(1;;;;;::;;;;;:;:T};;;EEED
5 K- FSAR, Chapter [6]. h e
(, 5. FSAR, Chapter [15]. .
7 4. Regulatory Guide 1.93.
& 7 IEEE Standard 450
49 8. Regulatory Guide 1.32, February 1977.
10 - Regulatory Guide 1.129, December 1974.
— 26— HEEE-STAMfATd 48590 ., zo .

ﬁ
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B 3.8 ELECTRICAL POWER SYSTEMS

DC Sources—Shutdown
B 3.8.5

"TS7F-360

B 3.8.5 DC Sources—Shutdown

BASES

——__———;____—__——_——————____——-————_—_————_——_.__—_——_——_—-_

BACKGROUND A description of the DC sources is provided in the Bases for
LCO 3.8.4, "DC Sources—Operating.”
APPLICABLE The initial conditions of Design Basis Accident and

SAFETY ANALYSES

transient analyses in the FSAR, Chapter [6] (Ref. 1) and
Chapter [15] (Ref. 2), assume that Engineered Safety Feature
systems are OPERABLE. The DC electrical power system
provides normal and emergency DC electrical power for the
diesel generators (DGs), emergency auxiliaries, and control
and switching during all MODES of operation.

The OPERABILITY of the DC subsystems is consistent with the
initial assumptions of the accident analyses and the
requirements for the supported systems® OPERABILITY.

The OPERABILITY of the minimum DC electrical power sources
during MODES 4 and 5 and during movement of irradiated fuel
assemblies ensures that: -

a. The facility can be maintained in the shutdown or-
refueling conditiqn for extended periods;

b. Sufficient instrumentation and control capability is
 available for monitoring and maintaining the unit
status; and

c. Adequate DC electrical power is provided to mitigate
events postulated during shutdown, such as an
inadvertent draindown of the vessel or a fuel handling
accident.

The DC sources satisfy Criterion 3 of the NRC Policy
Statement.

LCO

The DC electrical power subsystems—with: 1) each station
service DC subsystem consisting of two 125 V batteries in
series, two battery chargers, and the corresponding control

(continued)
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BASES

DC Sources—Shutdown
B 3.8.5

TSTE-360

LCO
(continued)

equipment and interconnecting cabling; and 2) each DG DC
subsystem consisting of one battery bank, one battery
charger, and the corresponding control equipment and
interconnecting cabling—are required to be OPERABLE to
support required DC distribution subsystems required
OPERABLE by LCO 3.8.10, "Distribution Systems—Shutdown.”
This requirement ensures the availability of sufficient DC
electrical power sources to operate the unit in a safe
manner and to mitigate the consequences of postulated events
during shutdown (e.g., fuel handling accidents and
inadvertent reactor vessel draindown).

APPLICABILITY

The DC electrical power sources required to be OPERABLE in
MODES 4 and 5 and during movement of irradiated fuel
assemblies in the secondary containment provide assurance
that:

a. Required features to provide adequate coolant
inventory makeup are available for the irradiated fuel
assemblies in the core in case of an inadvertent
draindown of the reactor vessel;

b. Required features needed to mitigate a fuel handling
accident are available;

¢. Required features necessary to mitigate the effects of

events that can lead to core damage during shutdown
are available; and

d. Instrumentation and control capability is available
for monitoring and maintaining the unit in a cold
shutdown condition or refueling condition.

The DC electrical power requirements for MODES 1, 2, and 3
are covered in LCO 3.8.4.

ACTIONS

8 8 8 8 B
K1, p2.1 K22 K23 and K.2.4

If more than one DC distribution subsystem is required
according to LCO 3.8.10, the DC subsystems remaining
OPERABLE with one or more DC power sources inoperable may be

(continued)
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DC Sources—Shutdown
B 3.8.5

TsTR3L0

ACTIONS

B 6 &6 B B
2.2, X.2.3, and X.2.4

K1, K21, K2.2. K.2.3, A (continued)

capable of supporting sufficient required features to allow
continuation of CORE ALTERATIONS, fuel movement, and
operations with a potential for draining the reactor vessel.
By allowance of the option to declare required features
inoperable with associated DC power sources inoperable,
appropriate restrictions are implemented in accordance with
the affected system LCOs’> ACTIONS. In many instances, this
option may involve undesired administrative efforts.
Therefore, the allowance for sufficiently conservative
actions is made (i.e., to suspend CORE ALTERATIONS, movement
of irradiated fuel assemblies, and any activities that could
result in inadvertent draining of the reactor vessel).

Suspension of these activities shall not preclude completion
of actions to establish a safe conservative condition.

These actions minimize the probability of the occurrence of
postulated events. It is further required to immediately
initiate action to restore the required DC electrical power
subsystems and to continue this action until restoration is
accomplished in order to provide the necessary DC electrical
power to the plant safety systems.

The Completion Time of jmmediately is consistent with the
required times for actions requiring prompt attention. The
restoration of the required DC electrical power subsystems
should be completed as quickly as possible in order to
minimize the time during which the plant safety systems may
be without sufficient power.

SURVEILLANCE
REQUIREMENTS

SR 3.8.5.1

SR 3.8.5.1 requires performance of all \Surveillances
required by SR 3.8.4.1 through SR 3.8.4. Therefore, see
the corresponding Bases for LCO 3.8.4 for a discussion of
each SR.

This SR is modified by a Note. The reason for the Note is
to preclude requiring the OPERABLE DC sources from being
discharged below their capability to provide the required
power supply or otherwise rendered inoperable during the
performance of SRs. It is the intent that these SRs must

(continued)
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~ DC Sources—Shutdown

B 3.8.5
T5TR-3p0
BASES
SURVEILLANCE SR _3.8.5.1 (continued)
REQUIREMENTS '
still be capable of being met, but actual performance is not
required. ' o
REFERENCES 1. FSAR, Chapter [6].

2. FSAR, Chapter [15].

—_—_______;M
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TSTF-360

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.6 Batter@ Parameters

BASES

BACKGROUND This LCO delineates the limits onYelectrolyte temperature,
5s level ¥float voltagex\and Jspeeific—gravity for the DC
INserT electrical power subsystems batteries. A discussion of
2,8,( 8AcicGRomD| these batteries and their OPERABILITY requirements is
6 843 ES provided in the Bases for LCO 3.8.4, "DC Sources—
Operating,” and LCO 3.8.5, "DC Sources—Shutdown.:}-
[ :
APPLICABLE The initial conditions of Design Basis Accident (DBA) and

SAFETY ANALYSES transient analyses. in FSAR, Chapter [6] (Ref. 1) and
Chapter [15] (Ref. 2), assume Engineered Safety Feature
systems are OPERABLE. The DC electrical power subsystems
provide normal and emergency DC electrical power for the
diesel generators (DGs), emergency auxiliaries, and control
and switching during all MODES of operation.

The OPERABILITY of the DC subsystems is consistent with the
initial assumptions of the accident analyses and is based
upon meeting the design basis of the unit. This includes
maintaining at least one division of DC sources OPERABLE
during accident conditions, in the event of:

a. An assumed loss of all offsite AC or all onsite AC
power; and '

b. A worst case single failure.

Since battery@ parameters suppor:t the operation of the
DC electrical power subsystems, they satisfy Criterion 3 of
%he»_N_RGPoHcy Statement.

LCO Battery m parameters must remain within acceptable Timits
to ensure availability of the required DC power to shut down
Ballery poxameles the reactor and maintain it in a safe condition after an
anticipated operational occurrence or a postulated DBA.
. limits are conservatively established, allowin
continued DC electrical system function even with EEEW%D

‘ limits not met.

!/Nsaz.r' F.8.0 Lto BAsesj....g
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BASES (continued)

Battery@ Parameters

| B 3.8.6
TE7F-3¢o

APPLICABILITY

Parameter \imits ave
The battery[zziirparameters are required solely for the
support of the associated DC ectrical power subsystem.
Therefore, battery only required when the DC
power source is required to be OPERABLE. Refer to the
fpplicgbglity discussions in Bases for LCO 3.8.4 and
€0 3.8.5. " '

ACTIONS

[ iNserT

3,34 ACTGN
Pl

A.l, A.2, and A.3 \~*

With parameters of one or/more cells in one or more
batteries not within lipits (i.e., Category A limits not met
or Category B limits ndt met, or Category A and B limits not
met) but within the fategory C limits specified in

Table 3.8.6-1, the Mattery is degraded but there is stiil
sufficient capacigy to perform the intended function.
Therefore, the ffected battery is not required to
considered inogerable solely as a result of Catego _
imi , and continued operation is permijted for a
limited perdod.

The pilo¥ cell electrolyte level and float tage are
required to be verified to meet the Catego C Timits within
1 houy’ (Required Action A.1). This check/provides a quick
indigation of the status of the remaindgtr of the battery
cel¥s. One hour provides time to inspéct the electrotyte
lefel and to confirm the float voltage of the pilot cells.

e hour is considered a reasonabl¢’amount of time to
erform the required verificatio

Verification that the Category/C limits are met (Required
i that during the time needed
to restore the parameters the Category A and B limits,
the battery is still capafie of performing its intended
function. A period of hours is allowed to complete th
initial verification bgtause specific gravity measuremepis
must be obtained for Zach connected cell. Taking into
consideration both ghe time required to perform the
verification and tffe assurance that the battery cel
parameters are ngt severely degraded, this time i
considered reasénable. The verification is repedted at 7 -
day intervalsAintil the parameters are restore to Category
A and B 1imi¥s. This periodic verification i¢ consistent

with the normal Frequency of pilot cell Survgillances.

(continued)
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BASES .
ACTIONS A1 A2, and A.3 (continued)
ration is only permitted fgr 31 days before
battery cé11 parameters must be restopéd to within
Category’A and B limits. Taking intg consideration tha
while Pattery capacity is degraded sufficient  capacit
- exist{ to perform the intended fufction and to allow ¥ime to
full¥ restore the battery cell pirameters to normal Aimits,
thi€ time is acceptable for o gration prior to dectaring the
DC ‘batteries inoperable. - F — '
' Dlowancss 2§ The Reguired
@1 Ackions Lor Cond: Fom 48,6, 07 D.
when any battery parameter is outside the\C or Tim ?l
/TorAny conpected ce¥l/ sufficient c:a\pacit?i %o suppiy the ’
( bw\.\;Ef ) magtmum expected l0ag requirement is not ensured and the
corresponcln-iu!l!ﬂTctrwca yower subsyst ust be declared
inoperable. exLrent
(NSERY ross bquired Actions
38.6 B\ ion Time or averdge
- BAgES
SURVEILLANCE SR_3.8.6.1
REQUIREMENTS
<= This SR verifies that/Category A battery cell parameters are
INserT consistent with IEEEZ450 (Ref. 3), which recommends regular
2.%.0 SR .| battery inspectiony (at least one per month) includin
.o . M voltage, specific/gravity, and electrolyte temperatuye of
BASES pilot cells.
ﬂRGVET The quartgrly inspection of specific gravi¥y and voltage is
SR3EL.C consisteft with IEEE-450 (Ref. 3). In addition, within
vSrer 24 hourd{ of a battery discharge < [110Y'V or a battery
overcharge > [150] V, the battery mu be demonstrated to
sk 3.%54.7 meet Lategory B limits. Transienty such as motor starting
trafsients, which may momentarily/cause battery voltage to
drgp to < [110] V, do not constjfute a battery discharge
provided the battery terminal #oltage and float current

(continued)
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B 3.8.6

TSTF-360
BASES "‘

SURVEILLANCE SR_3.8.6.2 ({(contAnued)
REQUIREMENTS .

ansient values. This inspection is also
1EEE-450 (Ref. 3), which recommends special
inspections Aollowing a severe discharge or overcharge, to
ensure thaY no significant degradation of the battery occurs
as a conséquence of such discharge or overcharge.

Th#s Surveillance verification that the average temperature
representative cells is within limits is gOnsistent with
recommendation of IEEE-450 (Ref. 3) that Atates that the
temperature of electrolytes in represent ive cells should
be determined on a quarterly basis.

Lower than normal temperatures act inhibit or reduce
battery capacity. This SR ensurey/that the operating
temperatures remain within an agceptable operating range.
This 1imit is based on manufagfurer’s recommendations.

Table 3.8.6-1
he 1imits on electrolyte level, float

gravity for three different
ning of each category is discussed

This table delineates
voltage, and specify
categories. The
below. '

Category A defines the normal parameter limit for each
t cell in each battery. The cells selected As
are those whose temperature, voltage, and
e specific gravity approximate the state of
of the/£ntire battery. .

The/Category A limits specified for electrolyte 1
bfed on manufacturer’s recommendations and are/Consistent
“Aith the guidance in IEEE-450 (Ref. 3), with e extra

% inch allowance above the high water level Andication for
operating margin to account for temperatur® and charge
effects. In addition to this allowance, footnote a to
Table 3.8.6-1 permits the electrolyte Jével to be above the
specified maximum level during equalj} ing charge, provided
it is not overflowing. These 1imit# ensure that the plates
suffer no physical damage, and thaf adequate electron

(continued)
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SURVEILLANCE Table 3.8.6-1 (c inued)

REQUIREMENTS :
transfer capapflity is maintained in the event of transient

conditions.” IEEE-450 (Ref. 3) recommends that electrolyte
Jevel regdings should be made only after the battery has
been at/float charge for at least 72 hours. '

ategory A Timit specified for float voltage 45 2 2.13 V
cell. This value is based on the recommenddtion of
EEE-450 (Ref. 3), which states that prolon operation of
cells below 2.13 V can reduce the life ex ctancy of cells.
The Category A limit specified for specific gravity for each
pilot cell is > [1.200] (0.015 below tfie manufacturer’s
fully charged nominal specific gra tty or a battery charging
current that had stabilized at a Aow value). This value is
characteristic of a charged ¢ with adequate capacity.
According to 1EEE-450 (Ref. 3), the specific gravity
readings are based on a tgriperature of 77°F (25°C).

The specific gravity yfadings are corrected for actual
electrolyte temperatlire and level. For each 3°F (1.67°C)
above 77°F (25°C)¢"1 point (0.001) is added to the reading;
1 point is subjracted for each 3°F below 77°F. The specj
gravity of th€ electrolyte in a cell increases with a
to electrolysis or evaporation. Level
will be in accordance with manufacturep”s
recommgfidations.

-~

gory B defines the normal parameter 1i
nnected cell. The term "connected cel
battery cell that may be jumpered out,

excludes any -

electrolyte level and

se specified for Category A
The Category B limit

y for each connected cell is
nufacturer’s fully charged,
with the average of all connected
ow the manufacturer’s fully charged,
ity). These values are based on
endations. The minimum specific
gravity value reguired for each cell ensures that the
effects of a highly charged or newly installed cell
mask overallidegradation of the battery.

The Category B limits specified f
float voltage are the same as t
and have been discussed above
specified for specific gravj
> 1.195 (0.020 below the
nominal specific gravit
cells [1.205] (0.010
nominal specific gr
manufacturer’s re

(continued)
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3.8.6

i TSTF-360
o BASES ’

SURVEILLANCE Table 3.8.6-1 (continue
-REQUIREMENTS

e limits for each connected cell.

ough reduced, provide assurance that

ity exists to perform the intended function
margin of safety. When any battery parameter
he Category C limits, the assurance of

t capacity described above no longer exists, an
the baftery must be declared inoperable.

Category C defines
These values, al

21 (above
es that the
adequate
C Allowable

Category C limit specified for electrolyte 1
he top of the plates and not overflowing) en
plates suffer no physical damage and maintaj
electron transfer capability. The Categ
Value for voltage is based on IEEE-450ARef. 3), which
states that a cell voltage of 2.07 r below, under float
conditions and not caused by -elevated temperature of the
cell, indicates internal cell pr6blems and may require cell
replacement.

The Category C limit on aerage specific gravity [> 1.195],

is based on manufacturef’s recommendations (0.020 below the
manufacturer’s recomaended fully charged, nominal specific
gravity). In addj¥ion to that limit, it is required that

the specific gra¥ity for each connected cell must be no less
than 0.020 beldw the average of all connected cells. This -~
limit ensured that the effect of a highly charged or new
cell does 4ot mask overall degradation of the battery

The fodtnotes to Table 3.8.6-1 that apply to spegific
grayfty are applicable to Category A, B, and Specific
grdvity. Footnote (b) of Table 3.8.6-1 reguires the above
entioned correction for electrolyte levei and temperature,
with the exception that level correctjoh is not required
when battery charging current, while“on float charge, is
< 1 amp for station service batteries and < 0.5 amp for DG
batteries. This current provid€s, in general, an indication
of overall battery conditio

Because of specific grayity gradients that are produced
during the recharging process, delays of several days may
occur while waiting for the specific gravity to stabilj
A stabilized char current is an acceptable alter
specific gravity/measurement for determining the
charge of the désignated pilot cell. This pheatmenon is
discussed in AEEE-450 (Ref. 3). Footnote to Table 3.8.6-1

(continued)
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BASES

SURVEILLANCE
REQUIREMENTS

grayity must be measured to confirm the state of charge.

owing a minor battery regifarge (such as equalizin
arge that does not follgw”a deep discharge) speciff
gravity gradients are significant, and confi
measurements may be mede in less than [7] day

The value of [2] amps
nominal value for float€urrent established
ry vendor as representipg”a fully charged

Ath an allowance for ovepdll battery condition.

Reviewer’s Not
and (c) is t
by the ba
battery

REFERENCES

BWR/4 STS

1. FSAR, Chapter [6].
2. FSAR, Chapter [15].

3. IEEE Standard 450,

h, |EEE Samderd 485, 1483 .
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DC Sources—Operating

_ 3.8.4
- S7F-
3.8 ELECTRICAL POWER SYSTEMS 7- 3o
3.8.4 DC Sources—Operating
LCO 3.8.4 The [Division 1], [Division 2], and [Division 3] DC

electrical power subsystems shall be OPERABLE.

APPLICABILITY: MODES 1, 2, and 3.
L/ Nscier 3.8Y Aq?oﬁsJ

et

ACTIONS

CONDITION | REQUIRED ACTION COMPLETION TIME

/9( [Division 1 or 2] DC K1 Restore [Division 1 2 hours
C electrical power 4k and 2] DC electrical
subsystem inoperable: power subsystems to
" OPERABLE status.

Declare High Pressure Immediately
Core Spray System
[and 2C Standby
Service Water System]

jsi [Division 3] DC
0 electrical power
subsystem inoperable?

$or reasons ofter Han

(v

Cond 4o 8 jnoperable.
{ A Al
=3
}’. Required Action and [.1 Be in MODE 3. 12 hours
E associated Completion
Time not met. AND '
/z.z Be in MODE 4. 36 hours

BWR/6 STS - 3.8-27 Rev 1, 04/07/95



DC Sources-—Operatlng
3.8.4

: TSTF-360D
SURVEILLANCE REQUIREMENTS _
SURVEILLANCE FREQUENCY

SR 3.8.4.1 Ve**fy batterv termlnal volta-e 1< J 7 days
%er
e

ud -lom o — 4-6\‘4101 Mﬁlw{’ g

SR 3.8.4.2 Verify no visible corrosion at bayftery 92 days
terminals and connectors.

o3

/

SR 3.8.4.3 Verify ba ery cells, cell plates, and [12] months
racks sh#w no visual indication of phySical
damage /6r abnormal deterioration.

SR 3.8.4.4 emove visible corrosion and yerify battery | [12] mgrths
cell to ceil and terminal cofinections are
[cTean and tight, and] coa¥ed with

anti-corrosion material.

SR ¥.8.4.5 {12] months

0O 2 IAIAIA <

(continued)
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DC Sources—Operating
3.8.4

T5TF-360
SURVEILLANCE_REQUIREMENTS _(continued)

SURVEILLANCE FREQUENCY

<= NOTE----- R
be. performed in
MODE ¥/ 2, or 3. Howeyef, credit may be
takeh for unplanned events that satisfy

Verify each [required] battery charge [18 months]
supplies > [400] amps at 31 7125)4) for

2 [8] hours. The mnimom stablished
float wilinqe
M‘——J

The modified perfo
4.2

may be performed

SR 3.3.4%@

2. This Surveillance shall not be
performed in MODE 1, 2, or 3.
However, credit may be taken for
unplanned events that satisfy this SR.

Verify battery capacity is adequate to [18 months]
supply, and maintain in OPERABLE status,
the required emergency Joads for the design
duty cycle when subjected to a battery
service test.

(continued)
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DC Sources—O0Operating

3.8.4
TSTHE-3L0
SURVEILLANCE REQUIREMENTS (continued) )
SURVEILLANCE » FREQUENCY
(b '
SR 3.8. —=—NOTE-—mmmmmmmmmmmmmm ===

This Surveillance shall not be performed in
MODE 1, 2, or 3. However, credit may be
taken for unplanned events that satisfy
this SR.

Verify battery capacity is 2 [80]% of the 60 months
manufacturer’s rating when subjected to a

performance discharge test or a modified AND
f“bVE?TT)- performance discharge test. '
' . 12 months when
%,Q(,& aS battery shows
' degradation or
SR%&/(,G ) has reached
[85]% of

expected 1life
with capacity
< 100% of
manufacturer’s
rating

AND

24 months when
battery has
reached [85]%
of the expected
1ife with
capacity

> 100% of
manufacturer’s
- rating '

BWR/6 STS  3.8-30 Rev 1, 04/07/95
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DC Sources—Shutdown

3.8.5
TSTF-360
3.8 ELECTRICAL POWER SYSTEMS
3.8.5 DC Sources—Shutdown
LCO 3.8.5 DC electrical power subsystem(s) shall be OPERABLE to

- support the electrical power distribution subsystem(s)
required by LCO 3.8.10, "Distribution Systems—Shutdown."”

APPLICABILITY: MODES 4 and 5,
"~ During movement of jrradiated fuel assemblies in the

[primary or secondary] containment.

[NSErT 3.5 AcTon S|

ACTIONS
CONDITION "REQUIRED ACTION COMPLETION TIME
-
A One or more required }ﬂl ~ Declare affected Immediately
B DC electrical power 13 required feature(s)
subsystems inoperablef inoperable.

. irradiated fuel
‘assemblies in the
{primary or

OR

}Kz.l Suspend CORE Immediately
A ALTERATIONS.

. AND

/(2.2 Suspend movement of Immediately
8

secondary]
containment.
AND
.3 Initiate action to Immediately

suspend operations
with a potential for
draining the reactor
vessel.

3w

P
=
o

(continued)
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- DC Sources—Shutdown

3.8.5
TS5TF-36°
ACTIONS )
CONDITION ‘ REQUIRED_ACTION COMPLETION TIME
/K( (continued) [K.2.4 Initiate action to Immediately
13 restore required DC
electrical power
subsystems to
OPERABLE status.
/ﬁ
SURVEILLANCE REQUIREMEHIg__ﬁ - _
SURVEILLANCE FREQUENCY
SR 3.8.5.1  ——=mmm—ossmmmmoomsos NOTE---====—=—===—==="=

The following SRs are not required to be

erformed: SR 3.8.4[8h4SR 3.8.4.
[EesEes. @ % ______

Far DC sources required to be OPERABLE the
following SRs are applicable:

In accordance
with applicable
SRs :

BWR/6 STS

3.8-32
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Battery Cell Parameters
3.8.6

TS7F-3¢0
3.8 ELECTRICAL POWER SYSTEMS

3.8.6 Battery Cell Parameters ‘ /NS'QZ]’ JEEEHSD

KeViewERs ADTE

LCO 3.8.6 Battery cell parameters for the [Division 1, 2, and 3]
batteries shall be within the-limits of Table 3.8.6-1.
APPLICABILITY: When associated DC electrical power subsystems are required
to be OPERABLE.
ACTIONS

- s o < s e e e T S D Tt S B W 2 S0 - o o~

REQUIRED ACTION

parameters to
Category A and
limits of

N Table 3.8.6-1.

Restore battery cell

B

CONDITION COMPLETION TIME
One or mgr'e batteries | A.1l Verify pilot ce¥i[s] 1 hour
with ong’ or more electrolyte lgfel and
battery cell float voltage meet
paraméters not within Table 3.8.6%1
Catggory A or B Category £ limits.
Tigits.
AND
A.2 Verify battery cell 24 hours
[ pafameters meet :
INSerT 4ble 3.8.6-1 AND
_ Category € limits.
2.8 AU}!QNS Once s

thegéafter

BWR/6 STS

- 3.8-33

(continued)
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Battery Cell Parameters

3.8.6
T TSTF-3¢60
ACTIONS (continued) ) .
CONDITION REQUIRED ACTION COMPLETION TIME
£ | E |
“®. Required Action and A1 Declare associated Immediately
associated Completion battery inoperable.
Time of Condition A
not met. L
OR
electrpfyte | float covv ent
tempgfature of the S[Crwl] amps
repfesentative cells
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
6.1 Verify batjery cell parameters mee -1 7 days
Table 3.8/6-1 Category A limits.

é lINSB‘fLT' 3.8.6 52;1 | (conf.inued)

( MyE SR 3.8.6.6 Chpm 3R 3.8-¢ S/)>>
\

BWR/6 STS 3.8-34 Rev 1, 04/07/95



Battery Cell Parameters

3.8.6
' TSTF-3Lo
SURVEILLANCE REQUIREMENTS (continued) .
SURVEILLANCE FREQUENCY
SR 3.8.6.2 Verify battery cell parameters et 92 days
Table 3.8.6-1 Category B limitg.
AND

Once within
24 hours aft
battery
discharge
< [110]

AND

Onfe within
hours after
battery
overcharge

> [150] V

SR 3.8‘6.3 /Verify average electrolyte temperajlire of 92 days
representative cells is 2 [60]°F.

BWR/6 STS 3.8-35 Rev 1, 04/07/95



LIMITS FOR EACH
DESIGNATED PILOT
CELL

Table 3.8.6-1 (page 1 of 1)
gattery Cell Parameter Requirements

CATEGORY B:
LIMITS FOR EA
CONNECTED CRAL

Battery Cell Parameters
3.8.6

TSTF-360

CATEGORY C:
ALLOWABLE LIMITS

-FOR EACH
CONNECTED CELL

Electrolyte Level

> Minimum level
indication mark,

Above top of
plates, and not

and < % inch ang’< % inch overflowing

above maximum ove maximum

1eve} ;ndication eve} jndication

mark!3 ////’ mark{3

/
Float Voltage > 2.13 V/ >2.13V > 2.07 V
Specifi? > A1.195] > [1.190] Not moye than
Gravity b)(c) 0.020”below
AND avefage of all

(a)

overflowing.

(c)

allowance.

BWR/6 STS

It is acceptable for the
the specified maximum level duri

Corrected for electrolyte
not required, however, wh

A battery charging cyfrent
acceptable for meeling spe
recharge, for a m
satisfy specific
connected cell

3

Average of all
connected cells
> [1.200]

electrol

imum of [7] days.
gravity requirements,
¢hall be measured prior terxpiration

/

mperature and level.
battery charging is < [2] amps when on

of < [2] amps when on float charg
cific gravity limits following a
When charging curr
specific gravity

.8-36

nngcted cells

AND

Average of all
connected cells
> [1.190]

ﬁ

% level to temporarily increase above
g equalizing charges provided it is not

Level correction i

attery

is used to
f each

the [7] day

Rev 1, 04/07/95



DC Sources—Operating
B 3.8.4

TZ7TE-360

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.4 DC Sources—Operating

BASES

‘ - - ————_—-——-—' -

BACKGROUND

The station DC electrical power system provides the AC
emergency power system with control power. It also provides
both motive and control power to selected safety related
equipment. As required by 10 CFR 50, Appendix A, GDC 17
(Ref. 1), the DC electrical power system is designed to have
sufficient independence, redundancy, and testability to
perform its safety functions, assuming a single failure.
The DC electrical power system also conforms to the
:gqgirg?ents of Regulatory Guide 1.6 (Ref. 2) and IEEE-308
ef. 3).

The 125 VDC electrical power system consists of three
independent Class 1E DC electrical power subsystems,
Divisions 1, 2, and 3. Each subsystem consists of a
battery, associated battery charger(s), and all the
associated control equipment and interconnecting cabling.

During normal operation, the DC loads are powered from the
battery chargers with the batteries floating on the system.
In case of loss of normal power to the battery charger, the
DC loads are automatically powered from the Engineered
Safety Feature (ESF) batteries.

fach of the Division 1 and 2 electrical power subsystems
provides the control power for jts associated Class 1E AC
power load group, 4.16 kV switchgear, and 480 V load
centers. Also, these DC subsystems provide DC electrical
power to the inverters, which in turn power the AC vital
buses. The Division 3 DC electrical power subsystem
provides DC motive and control power as required for the
High Pressure Core Spray (HPCS) System diesel generator (DG)
set control and protection.

The DC power distribution system is described in more detail

" in Bases for LCO 3.8.9, "Distribution Systems—Operating, "

Y

pomme et

INsERT

Brrreey Caphedry 1T

and LCO 3.8.10, "Distribution Systems—Shutdown."

\as dispssed in the R, Section [8.3

Each Division 1 and 2 battery has adequate storage capacity
to(Carmy e regquired ) israme TITaoU y DT/ d 2d : QA
and to perform three compiete cycles of jftermittent 194

(continued)

BWR/6 STS
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BASES

DC Sources—Operating
B 3.8.4

C T3TP-350

[ INSeRT
GATTERY GAPACTY

BACKGROUND The Division 3 battery has adequate storage tofcarry (—‘r
(continued:/”"ﬁggvr’e- load cont] ours (Ref<4),/ L

Bwh

e

Each DC battery subsystem is separately housed in a
ventilated room apart from its charger and distribution
centers. Each subsystem is located in an area separated
physically and electrically from the other subsystems 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 batter1es,
battery chargers, or distribution panels.

The batteries for a DC electrical power subsystem are sized
to produce required capacity at 80% of nameplate rating,

corresponding to warranted capacity at end of life cycles
NSET‘/ and the 100% design demand
\/ B&SE_S 75W ce

Each battery charger of Division 1 and 2 DC electrical power
subsystem has ample power output capacity for the steady
state operation of connected loads required during normal
operation, while at the same time maintaining its battery
bank fully charged. Each battery charger has sufficient
capacity to restore the battery bank from the design minimum
charge to its fully charged state within 12 hours while
supplying normal steady state loads (Ref. 4).

The battery| charger of Division 3 DC electrical power
subsystem has sufficienticapacity to restore the battery
bank from the design minimum charge to its fully charged
s;a:e Z? 8 hours while supplying normal steady state loads
(Re

APPLICABLE
SAFETY ANALYSES

The initial conditions of Design Basis Accident (DBA) and
transient analyses in the FSAR, Chapter [6] (Ref. 5) and
Chapter [15] (Ref. 6), assume that ESF systems are OPERABLE.
The DC electrical power system provides normal and emergency
DC electrical power for the DGs, emergency auxiliaries, and
control and switching during all MODES of operation.

The OPERABILITY of the DC subsystems is consistent with the

initial assumptions of the accident analyses and is based
upon meeting the design basis of the unit. This includes

(continued)

BWR/6 STS
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BASES

DC Sources—Operating
. B3.8.4

CT3IF-3¢cD

APPLICABLE
SAFETY ANALYSES
(continued)

maintaining'D@ sourées OPERABLE during accident conditions
in the event of: ' '

a. An assumed loss of all offsite AC power or of all
onsite AC power; and .

b. A worst case single failure.

The DC sources satisfy Criterion 3 of the NRC Policy
Statement. ,

LCO

The DC electrical power subsystems, each subsystem
consisting of one battery, one battery charger, and the
corresponding control equipment and interconnecting cabling
supplying power to the associated bus within the divisions,
are required to be OPERABLE to ensure the availability of
the required power to shut down the reactor and maintain it
in a safe condition after an anticipated operational
occurrence (A00) or a postulated DBA. Loss of any DC
electrical power subsystem does not prevent the minimum
safety function from being performed (Ref. 4).

APPLICABILITY

The DC electrical power sources are required to be OPERABLE
in MODES 1, 2, and 3 to ensure safe unit operation and to
ensure that:

a. Acceptable fuel design 1limits and reactor coolant
pressure boundary limits are not exceeded as a result
of AOOs or abnormal transients; and

b. Adequate core cooling is provided, and containment
integrity and other vital functions are maintained in
the event of a postulated DBA.

The DC electrical power requirements for MODES 4 and 5 are
addressed in the Bases for LCO 3.8.5, "DC Sources—
Shutdown.”

BWR/6 STS

(continued)

B 3.8-53 » Rev 1, 04/07/95



DC Sources—Operating
3.8.4

TSTF-3¢e

BASES (continued)

ACTIONS

INsERT
2.9.4 ACTIN
PASES

Cov ctasons olher
Haom londitim
Aord

G1 .

cOnditionQEDrepresents one division with a loss of ability
to completely respond to an event, and a potential loss of
ability to remain energized during normal operation. It is,
therefore, imperative that the operator’s attention focus on
stabilizing the unit, minimizing the potential for complete
loss of DC power to the affected division. The 2 hour limit
is consistent with the allowed time for an inoperable DC
distribution system division.

If one of the required [Division 1 or 2 DC electrical power

—subsystems is inoperable¥(e.g., (ingperable DILvery,)

/SHoperab}E battery THarger, 9y noperable battery charger
and 2d_inoperablie battery), the remaining DC
electrical power subsystems have the capacity to support a
safe shutdown and to mitigate an accident condition. Since
a subsequent worst case single failure could, however,
result in the loss of minimum necessary DC electrical
subsystems, continued power operation should not exceed

2 hours. The 2 hour Completion Time is based on Regulatory
Guide 1.93 (Ref. 7) and reflects a reasonable time to assess
unit status as a function of the inoperable DC electrical
power subsystem and, if the DC electrical power subsystem is
not restored to OPERABLE status, to prepare to effect an
orderly and safe unit shutdown.

0
1

With the Division 3 DC electrical power subsystem

inoperab the HPCS and 2C Standby Service Water System may
be incapable of performing their intended functions and must
be immediately declared inoperable. This declaration also
requires entry into applicable Conditions and Required
Actions of LCO 3.5.1, "ECCS—Operating,” [and LCO 3.7.1,
nStandby Service Water (SSW)] System and [Ultimate Heat Sink

(UHS)"1]-

E E
A1 and ¢.2

If the DC electrical power subsystem cannot be restored to
OPERABLE status within the associated Completion Time, the
unit must be brought to a MODE in which the LCO does not
apply. To achieve this status, the plant must be brought to

(continued)
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DC Sources—Operating

B 3.8.4
T3TF-360
BASES
£. _E .
ACTIONS &1 and 222 (continued) ‘
at least MODE 3 within 12 hours and to MODE 4 within
36 hours. The allowed Completion Times are reasonable,
based on operating experience, to reach the required plant
conditions from full power conditions in an orderly manner
and without challenging plant systems. The Completion Time
to bring the unit to MODE 4 is consistent with the time
required in Regulatory Guide 1.93 (Ref. 7).
SURVEILLANCE SR _3.8.4.1
REQUIREMENTS
Ke;ifying battery terminal voltage :hile on float charge
H<f1¢ h“"ﬁ e elps to e tiveness of the ing system
b W\_wa ﬁff,’ W o% e it teries 30 perform t
Supfort Tw2 ot "’Y Float charge is the condition in W _
e hadleries Jo pm(om charger is supplying the continuous charge required tg

Hueve indended Fumchion

a battery /{or ba
o L n

- siste

al _voliz agsuy rftery sizing
2 ./ The 7 day Frequency is consis ent
manufacturer’s recommendations and IEEE-450 (Ref. 8).

SR_3.8.4.2 \ )

visual inspection t detect corrosion of the battery cell
and connections, measurement of the resistance ofy each
inter-cell, intey~rack, inter-tier, and terminal ¢ nection
provides an in cation of physical damage or abngrfmal
deterioration/that could potentially degrade bagtery

o more than 2
stallation, or not
e manufacturer.

The 1imjfs established for this SR must be
e resistance as measured during j

above” the ceiling value established by

Surveillance Frequency for thes inspections, which can

atect conditions that can cause er losses due to
resistance heating, is 92 days. /this Frequency is
considered acceptable based on dperating experience related
to detecting corrosion trends

(continued)
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DC Sources-Operating

B 3.8.4
T TSTF~3%0
BASES
SURVEILLANCE
REQUIREMENTS
(continued) Visual Anspection of the battery cells, cell plates, and

racks provides an indication of ppysical damage or
abnormal deterioration that could poteniAally degrade

SR_3.8.4.4 and SR _3.8.

Visual inspection and yesistance measurements of inter-ce
inter-rack, inter-tief, and terminal connections provides an
indication of physigal damage or abnormal deterioratiop’/ that
could indicate degfaded battery condition. The
anti-corrosion material is used to ensure good-elecirical
connections ang/to reduce terminal deterioration./ The
visual inspecpion for corrosion is not intended £o require
removal of ard 1nspect1on under each terminal Lonnection.

ckel - Cadmium Batteries for

and Replacement of Vented
This requirement may be removed

Stationary Applications.”
for lead acid batterie

IEEE-450 (Réf. 8), which recommends detaile
inspectiop’ of cell condition and inspectio of cell to cell

(continued)
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DC Sources-Operating

B 3.8.4
o ) n'f13?77:7 -2 o

BASES o 26

SURVEILLANCE SR 3.8.4& (\”vﬁ

REQUIREMENTS .T?WS Se venifres

continued) Battery charge oS
. i {Yy. According to

Regulatory Guide 1.32 (Ref. 9), the battery charger supply
dJuJ is to be based on the largest combined demands of

(L Comtiin a-various steady state loads and the charging capacity to
restore the battery from the design minimum charge state to

the fully charged state, irrespective of the status of the
unit during these demand occurrences. The minimum required
amperes and duration ensure that these requirements can be

l Nseld { satisfiedsS

B 5(3'%‘31- \The Surveillance Frequency is acceptable, given the unit
conditions required to perform the test and the other
administrative controls existing to ensure adequate charger
performance during these 18 month intervals. In addition,
this Frequency is intended to be consistent with expected
fuel cycle lengths.

This SR is
that perfo
electric
electri
systeas. Credit may be tak
satiéfy the Surveillance. /

SR 3.8.42@

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

ason for the Note is
d remove a required DC
power subsystem from s€rvice, perturb the

and challenge safety

for unplanned events that

The Surveillance Frequency of 18 months is consistent with
the recommendations of Regulatory Guide 1.32 (Ref. 9) and
Regulatory Guide 1.129 (Ref. 10), 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 is modified by two Notes. Note 1 allows the
performance of a modified performance discharge test in lieu
of a service test qg;e’berJQDIMbnt S

(continued)
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DC Sources-Operating
B 3.8.4

BASES T3TE-30L0

SURVEILLANCE SR 3.8.4<§(conﬁnued)

REQUIREMENTS o —

- : test— T ated—d
@ ] —eycle consisti% of just two rates; the one minute rate

for the battery or the largest current load of the
uty 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
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 emain
above the minimum battery terminal voltage/speci jed in the
!battery service test for the duration of Aime equal to that

<g AN of the service test.

OrDEL \ F modified discharge test is a test of the battery capacity
| land its ability to provide a high rate, short duration load
(usually the highest rate of the duty cycle). This will
often confirm the battery’s ability to meet the critical
period of the load duty cycle, in addition to determining
its percentage of rated capacity. Initial conditions for
the modified performance di scharge test should be identical

Meve {2 | to these specified for a service test. -
INSERT : . . .
o NEXT The reason for Note 2 1s that performing the Surveillance
would remove a required DC electrical power subsystem from
PAGg service, perturb the electrical distribution system, and

challenge safety systems. Credit may be taken for unplanned
events that satisfy the Surveillance.

\

MO(/g TD A battery performance discharge test is a test of constaﬂ
<6 L current capacity of a battery, normally done in the as found
SR 258k condition, after having been in service, to detect any
ﬁﬁgﬁ change in the capacity determined by the acceptance test.
The test is intended to determine overall battery

degradation due to age and usage.

sy sl oS e e

, 347 Either the battery performance
discharge test or the modified performance discharge test is

(continued)
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BASES

DC Sources-Operating
B 3.8.4

TSTF-3,0

SURVEILLANCE
REQUIREMENTS
INSETLT

paeviovsS
PAGE

(’n&mr1
Bsea&uéj

1 ltinued)

acceptable for satisfying SR 3.8 38} Tfowever, only the

modified performance discharge test may be used to satisf
theprequirements of SR 3.8.4(5325)
the Sale = (Ballery Service fest

" The acceptance criterig for this Surveillance is consistent
with IEEE-450 (Ref. and IEEE-485 (Ref. ~~ 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.de

- //MoyE
SR

T0
3,5.6:b

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 life and capacity is
< 100% of the manufacturer’s rating, the Surveillance
Frequency is reduced to 12 months. However, if the battery
shows no degradation but has reached 85% of its expected
1ife, the Surveillance Frequency is only reduced to 24 T
months for batteries t t retain capacity 2 100% of the
manufacturer’s rating egradation is indicated, according
to IEEE-450 (Ref. 2y, when the battery capacity drops by
more than 10% relative to its capacity on the previous
performance test or when it is > 10% below the
manufacturer’s rating. All these Frequencies are consistent
with the recommendations in 1EEE-450 (Ref./®).

This SR is modified by a Note. The reason for the Note is
that performing the Surveillance would remove a required DC
electrical power subsystem from service, perturb the
electrical distribution system, and challenge safety
systems. Credit may be taken for_unp]anned-events that
satisfy the Surveillance.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 17.
| 2. Regulatory Guide 1.6, March 10, 1971.
3. IEEE Standard 308, 1978.
4. FSAR, Section{8:32].
C¥h9194é4' gl
(continued)
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pC Sources-Operating
B 3.8.4

BASES T5TF-3(0

FSAR, Chapter [6].
FSAR, Chapter [15].

REFERENCES 5

6 .

7. Regulatory Guide 1.93, December 1974.
8

9

(continued)

IEEE Standard 450, 1987.
Regulatory Guide 1.32, February 1977.
10 Regulatory Guide 1.129, December 1974.

F/ 1EEE S}(dard%

e
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B 3.8 ELECTRICAL POWER SYSTEMS

DC Sources—Shutdown
B 3.8.5

TSTF-360

B 3.8.5 DC Sources—Shutdown

BASES | |

BACKGROUND A description of the DC sources is provided in the Bases for
Lco 3.8.4, "DC Sources—Operating.*
APPLICABLE The initial conditions of Design Basis Accident and

SAFETY ANALYSES

transient analyses in the FSAR, Chapter [6] (Ref. 1) and
Chapter [15] (Ref. 2), assume that Engineered Safety Feature
systems are OPERABLE. The DC electrical power system
provides normal and emergency DC electrical power for the
diesel generators, emergency auxiliaries, and control and
switching during all MODES of operation.

The OPERABILITY of the DC subsystems is consistent with the
initial assumptions of the accident analyses and the
requirements for the supported systems’ OPERABILITY.

The OPERABILITY of the minimum DC electrical power sources
during MODES 4 and 5 and during movement- of irradiated fuel
assemblies ensures that:

a. The fa¢i1ity can be maintained in the shutdown or
refueling condition for extended periods;

b. Sufficient instrumentation and control capability is
: available for monitoring and maintaining the unit
status; and

c. Adequate DC electrical power is provided to mitigate
events postulated during shutdown, such as an
inadvertent draindown of the vessel or a fuel handling
accident. :

The DC sources satisfy Criterion 3 of the-NRC Policy
Statement. '

LCO

The DC electrical power subsystems, each consisting of
[two] battery banks, [one or two] battery charger[s], and

(continued)
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DC Sources—Shutdown
B 3.8.5

BASES TSTF-3L6

LCO the corresponding control equipment and interconnecting
(continued) cabling within the division, are required to be OPERABLE to
‘ support required divisions of Distribution System divisions
required OPERABLE by LCO 3.8.10, "Distribution
Systems—Shutdown. * This ensures the availability of
sufficient DC electrical power sources to operate the unit
_ in a safe manner and to mitigate the consequences of
postulated events during shutdown (e.g., fuel handling
accidents and inadvertent reactor vessel draindown).

APPLICABILITY The DC electrical power sources required to be OPERABLE in
MODES 4 and 5 and during movement of irradiated fuel
assemblies in the [primary or secondary containment] provide
assurance that: . :

a. Reguired features to provide adequate coolant
inventory makeup are available for the irradiated fuel
assemblies in the core in case of an inadvertent
draindown of the reactor vessel;

b. = Required features needed to mitigate a fuel handling
accident are available;

¢. Required features necessary to mitigate the effects of
events that can lead to core damage during shutdown
are available; and

d. Instrumentation and control capability is available
for monitoring and maintaining the unit in a cold
shutdown condition or refueling condition.

The DC electrical power requirements . for MODES 1, 2, and 3
are covered in LCO 3.8.4. A ’ '

— B 8 8B B 8
ACTIONS r# /x;,g.g.;,g.z,g, X.2.3, and X2.4
'AK;EQZiL‘ If more than one DC distribution subsystem is required
! according to LCO 3.8.10, the DC subsystems remaining
OPERABLE with one or more DC power sources inoperable may be
capable of supporting sufficient required features to allow

continuation of CORE ALTERATIONS, fuel movement, and
operations with a potential for draining the reactor vessel.

(continued)
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DC Sources—Shutdown
B 3.8.5

TsTF-360

ACTIONS

8 é f
jaﬂl 2.1 13. . .3 a.'¢g. .4 (continued)

By allowing the option to declare required features
inoperable with associated DC. power source(s) inoperable,
appropriate restrictions are implemented in accordance with
the affected system LCOs’ ACTIONS. In many instances this
option may involve undesired administrative efforts.
Therefore, the allowance for sufficiently conservative
actions is made (i.e., to suspend CORE ALTERATIONS, movement
of irradiated fuel assemblies, and any activities that could
result in inadvertent draining of the reactor vessel).

suspension of these activities shall not preclude completion
of actions to establish a safe conservative condition.

These actions minimize the probability of the occurrence of
postulated events. It is further required to jmmediately
jnitiate action to restore the required DC electrical power
subsystems and to continue this action until restoration is
accomplished in order to provide the necessary DC electrical
power to the plant safety systems.

The Completion Time of smmediately is consistent with the
required times for actions requiring prompt attention. The
restoration of the required DC electrical power subsystems
should be completed as quickly as possible in order to
minimize the time during which the plant safety systems may
be without sufficient power.

SURVEILLANCE
REQUIREMENTS

SR 3.8.5.1

e e ——————————

SR 3.8.5.1 requires performance of all\Surveillances
" required by SR 3.8.4.1 through SR 3.8.4 Therefore, see
the corresponding Bases for 10 3.8.4 for a discussion of

each SR. -

This SR is modified by a Note. The reason for the Note is
to preclude requiring the OPERABLE DC sources from being
discharged below their capability to provide the required
power supply or otherwise rendered inoperable during the
performance of SRs. It is the intent that these SRs must
still be capable of being met, but actual performance is not

required.

BWR/6 STS

- (continued)
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. DC- Sources—Shutdown
B 3.8.5

T TSTF-3C0
BASES (continued)

REFERENCES 1. FSAR, Chapter [6].
2. FSAR, Chapter [15].
——___—_____—__————————____——_._——___—-———'-——_—_——————_———.
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B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.6 Battery

BASES

BACKGROUND

Battery(@éii??arameters
. B 3.8.6

TSTE-2LD

C Parameters

This LCO delineates the limits on electrolyte temperature,
level,¥float voltagey sectfic—grayity for the DC power
source batteries. A discussion of these batteries and their
OPERABILITY requirements is provided in the Bases for

LCO 3.8.4, "DC Sources—Operating,*® and LCO 3.8.5, "DC
Sources—Shutdown.” €

APPLICABLE
SAFETY ANALYSES

The initial conditions of Design Basis Accident (DBA) and
transient analyses in FSAR, Chapter [6] (Ref. 1) and
Chapter [15] (Ref. 2), assume Engineered Safety Feature
systems are OPERABLE. The DC electrical power subsystems
provide normal and emergency DC electrical power for the
diesel generators, emergency auxiliaries, and control and
switching during all MODES of operation.

The OPERABILITY of the DC. subsystems is consistent with the
jnitial assumptions of the accident analyses and is based
upon meeting the design basis of the unit. This includes
maintaining at least one division of DC sources OPERABLE
during accident conditions, in the event of:

a. An assumed loss of all offsite AC power or all onsite
AC power; and

b. A worst case single failure.

Since battery[§§fi3parameters support the operation of the
DC power sources, they satisfy Criterion 3 of the-NRC-Policy
Statement. po e ‘

e

LCO

Battery @parameters must remain within acceptable limits

to ensure availability of the required DC power to shut down

the reactor and maintain it in a safe condition after an

anticipated operational occurrence or a postulated DBA.

Lro limits are conservatively established, allowing

“continued DC electrical system function even with 1imits not
met.

[INCewT 3.6 LLO BASES |

BWR/6 STS
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BASES (continued)

APPLICABILITY The battery @;ar oTely for the
support of the asso i r subsystem.
Therefore, battery gleetl only required when the DC

power source is required P
Applicability discussion in Bases for LCO 3.8.4 and

LCO 3.8.5.

r more cells in one or more

mits (i.e., Category A limits not

s not met, or Category A and B limits
not met) but within/the Category C limits specified i
Table 3.8.6-1, the/battery js degraded but there is
sufficient capacjty to perform the intended functiop.

With parameters of one
batteries not within
met, Category B limi

ACTIONS ( A.l. A.2, and A.3 L

/ NS au- Therefore, the tfected battery is not required to/be
2.8.b ;kgnopJ ' considered ingfierable solely as a result of Category A or B
v Timits not . and continued operation is perpritted for a

AARES limited peyfod.

The pilof cell electrolyte level and floajy/voltage are
required to be verified to meet Categor C limits within
1 houy’ (Required Action A.1). This check provides a quick
tion of the status of the remajhder of the battery
celYs. One hour provides time to ifspect the electrolyte
lefel and.to-confirm the float vo}tage of the pilot cell.

Verification that the Categsry C limits are met (Required
Action A.2) provides assupance that, during the time need
to restore the parameter, to the Category A and B limits,
the battery is still c able of performing ‘its jntended
function. A period 24 hours is allowed to complete/the
jnitial verificatio ents
must be obtained f each connected cell. Taking i
consideration botff the time required to perform tj
verification ang/ the assurance that the battery gell
parameters are ot severely degraded, this time/i
considered r i

because specific gravity measur
]
required

is '
onable. The verification is r eated at 7
until the parameters are restoyed to Category
ifits. This periodic verification/is consistent
with the/normal Frequency of pilot cell S veillances.

(cohtinued)
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ACTIONS

Continued gferation is only permitted for,
- battery '
Catego

attery capacity is degraded,Asufficient capacity
exigts to perform the intended fysCtion and to allow ti
fuYly restore the battery cell i
thiis time is acceptable for opération pr

L\g_‘batteries inoperable. /!

E
Al

When any battery parameter is outside the@%m ‘
or~ahy con sufficient capacity to supply the
aximum expected 1oad i i ured and the

must be declared

corresponding M
inoperabie. Additionally, er potentially

mp1eting the Requi

s,

INSERT CondiZion A within the fequired Completion fime or average

3.%.0 E./ elecfrolyte temperatyre of representative/cells falling
«0° beYow 60°F, also ap€ cause for immediatgly declaring t

adsociated DC elegtrical power subsysigm inoperable.

SURVEILLANCE SR_3.8.6.1]
REQUIREMENTS

The SR verifies that Category A battery £;11 parameters are

;Nse’ﬂ/‘l;& gonsistent with EEE—450](Ref. 3), which re mmer]\ds regular
.l 5 —> attery inspections (at least one per mon including
38.L  voltage, spegific gravity, and electrolyté temperature of

BASES pilot cellys

m OVE ﬁ The/quarterly inspection of gpecific gravity and voltage j
52 3.8.6-& cofisistent with IEEE-450 f. 3). In addition, within
From hours of a battery digtharge < [110] V or a batter
5¢.3.% $.9 overcharge > [150] V, e battery must be demonstrajéd to
©Be meet Category B 1imitf. Transients, such as moto starting
transients, which m momentarily cause battery oltage to

drop to < [110] V,/do not constitute a battery/discharge
provided the batjery terminal voltage and flgat current

(continued)
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SURVEILLANCE SR 3.8.6.2 (continued)
REQUIREMENTS

return to pre-trangient values. This jnspection is also
consistent with YEEE-450 (Ref. 3), which rec nds special
inspections foYlowing a severe discharge or/overcharge, to
ensure that significant degradation of Ahe battery occurs
as a consegdence of such discharge or oyércharge.

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

Lower than normal tempefatures act to inhibit or reduce
battery capacity. Thi's SR ensures that the operating
temperatures remainAithin an acceptable operating pange.
This limit is based on manufacturer’s recommendati

This table/delineates the limits on electrolyte level, float
voltage, And specific gravity for three/different
ca%egor'es. The meaning of each categbry is discussed

below

Catégory A defines the normal parameter limit for each
signated pilot cell in each attery. The cells selected
s pilot cells are those wh temperature, voltage, and
electrolyte specific gravi approximate the state of charge
of the entire battery. -

The Category A limits/specified for electrolyte level are
based on manufacturef’s recommendations and are consis
with the guidance/in IEEE-450 (Ref. 3), with the exty
% inch allowancg”above the high water level indication for
operating margdn to account for temperatures and gharge
effects. 1 i
Table 3.8.
specifieg/maximum level during equalizing charge, provided
it is overflowing. These limits ensuy that the plates
suffey’no physical damage, and that adequate electron

(continued)

BWR/6 STS B 3.8-68 Rev 1, 04/07/95



Battery@ Parameters

B 3.8.6
TSTF-360
BASES '

SURVEILLANCE
REQUIREMENTS

(continued)

pability is maintained in the evept of transient
conditipfis. IEEE-450 (Ref. 3) recommends
level feadings should be made only after

beep”’at float charge for at least 72 hgdrs.

he Category A limit specified for
per cell. This value is based o the recommendation of

IEEE-450 (Ref. 3), which states”that prolonged operation of
cells below 2.13 V can reducg”the 1ife expectancy of cells.

The Category A limit spe

fied for specific gravity for ed
pilot cell is > 1.195 j

.015 below the manufacturer’s
charged nominal specjfic gravity or a battery chargin
current that had sj€bilized at a low value). This ¥alue is
characteristic of”a charged cell with adequate c3
According to 1EPE-450 (Ref. 3), the specific gravity
readings are ¥ased on a temperature of 77°F °C).

c gravity readings are correctgd for actual

e temperature and level. For Agach 3°F (1.67°C)
above #7°F (25°C), 1 point (0.001) is {dded to the reading;
1 point is subtracted for each 3°F bélow 77°F. The specific
gravity of the electrolyte in a cg increases with a loss
water due to electrolysis or gvaporation. Level”
correction will be in accordane® with manufacturer’s
recommendations.

The speci

Category B defines the ngfmal parameter limits for each
connected cell. The tefm "connected cell" excludes any
battery cell that may’be jumpered out.

The Category B 1jafits specified for electrolyte 1
float voltage e the same as those specified f
and have been/discussed above. The Category
specified for specific gravity for each con
> 7020 below the manufacturer’s fu¥ly charged,
nomina)/specific gravity) with the aver of all connected
cellssS 1.200 (0.010 below the manufacrer’s fully charged,
nopial specific gravity). These vayles are based on
V/hfacturer’s recommendations. minimum specific
Gravity value required for each 1 ensures that the
effects of a highly charged or ifewly installed cell do not
mask overall degradation of tife battery.

‘Category A
imit

(continued)
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Battery @ Parameters

. B 3.8.6
] » 7T3TF-360
BASES '
SURVEILLANCE Table 3.8.6-1 (continued)

REQUIREMENTS

Category CAdefines the 1imit for each connected cell. These
values, aTthough reduced, provide assurance that sufficient -
capacity exists to perform the intended function4nd
maintain a margin of safety. When any battery arameter is
outside the Category C limit, the assurance sufficient
capicity described above no longer exists, And the battery
st be declared inoperable:

ctrolyte level (above

The Category C limit specified for e]
wing) ensures that the

the top of the plates and not over
plates suffer no physical damage d maintain adeguate
electron transfer capability. e Category C Allowable
Value for float voltage is baséd on IEEE-450 (Ref. 3), which
states that a cell voltage 2.07 V or below, under float
conditions and not caused elevated temperature of the
cell, indicates internal f€ell problems and may require ¢ 1
replacement. ‘

The Category C limiY of average specific gravity
(> [1.190]), is baSed on manufacturer’s recommend
(0.020 below the/manufacturer’s recommended ful
nominal specific gravity). In addition to th
required that the specific gravity for each
must be no Aess than 0.020 below the aver
connected’cells. This limit ensures thaj/the effect of a

arged or new cell does not ma overall degradation

of thg’ battery.

jons

footnotes to Table 3.8.6-1t apply to specific
avity are. applicable to Categaty A, B, and C specific
gravity. Footnote (b) in Tab)}é 3.8.6-1 requires the above
mentioned correction for elg€trolyte level and temperature,
with the exception that lefel correction js not required
when battery charging cyrrent is < 2 amps on float charge
This current provides,/in general, an indication of ove

battery condition.

Because of specif#C gravity gradients that are pr uced
during the rechafging process, delays of severa)/days may
occur while wadting for the specific gravity stabilize.

A stabilized/charger current is an acceptab alternative to
specific gyavity measurement for determinjsfg the state of
charge. Jhis phenomenon is discussed ip/1EEE-450 (Ref. 3).
Footnote (c) to Table 3.8.6-1 allows iHe float charge

(continued)
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Battery C Parameters

BASES

SURVEILLANCE
REQUIREMENTS

up to
each’ connected cell’s speci

echarge (such as equal
deep discharge) specifiC gravity gradients

REFERENCES 1. FSAR, Chapter [6].

2. FSAR, Chapter [15].
3. IEEE Standard ss0, 55 ‘795

4, 1EEE Standard 485, (983
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