
ROUTING AND TRANSMITTAL SLIP DATE:February 29, 2000 

TO: ISusan 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 PHONE NO: MAIL STOP: O-7H3 
RTSB/DRIP/NRR 415-1161



NUCLEAR ENERGY INSTITUTE JamesW. 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 TSTF 198 through 203 are being formally withdrawn with 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 

1776 I STREET, NW SUITE 400 WASHINGTON, DC 20006-3708 PHONE 202V739.8000 FAX 202 785 4019



Industry/TSTF Standard Technical Specification Change Traveler 

Allow 7 day Completion Time for a turbine-driven AFW pump inoperable 

Classification: 3) Improve Specifications 

NUREGs Affected: WJ 1430 [] 1431 W 1432 Ii 1433 E- 1434 

Description: 

Present specifications have a 72 hour Completion Time for any inoperable 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 Completion 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 tweber01@apsc.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: W BWOG WI WOG 2 CEOG WI BWROG 

TSTF Comments: 

Change is confusing. TSTF agrees with concept but needs better presentation. Tom Weber to provide a 
revision.  

TSTF Resolution: Rejected Date: 20-Nov-98 

OG Revision I 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 turbine 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 

Traveler Rev. 2. Copyright (C) 1998, Excel Services Corporation. Use by Excel Services associates, utility clients, and the U.S. Nuclear Regulatory 
Commission is granted. Al other use without written pennission is prohibited.

TSTF-340, Rtev. 3 ....(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 anytime a turbine 
driven AFW pump is inoperable. This revision reflects this proposal.  

TSTF Review Information

TSTF Received Date: 01-Jun-99 Date Distributed for Review 15-Jun-99

OG Review Completed: 2 BWOG [] WOG 2 CEOG V1 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: [L BWOG L- WOG LI CEOG E] 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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(TSB-15, Rev. 1) TT-4,Rv

TSTF Revision 2 Revision Status: Closed 

TSTF Review Information 

TSTF Received Date: 08-Dec-99 Date Distributed for Review 08-Dec-99 

OG Review Completed: [ BWOG JZ WOG [ CEOG W BWROG 

TSTF Comments: 
WOG - Justification should refer to "enforcement discretion" instead of "waiver of compliance" and inserted 
Bases should be consolidated to reduce duplication.  

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 refer to a "refueling" 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: E] BWOG [] WOG MI CEOG LI 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: 

1/23/00 
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(TSB-15, Rev. 1)

Affected Technical Specifications 
Action 3.7.5.A EFW system 

Action 3.7.5.A Bases EFW system 

Action 3.7.5.A AFW system 

Action 3.7.5.A Bases AFW system

TSTF-340, Rev. 3

NUREG(s)- 1430 Only 

NUREG(s)- 1430 Only 

NUREG(s)- 1431 1432 Only 

NUREG(s)- 1431 1432 Only

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

INSERT 1 

OR 

- 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.



TSTF-340, Rev. 3

INSERT 3 

OR 

--- ----- 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. 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.  

b. 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.  

c. 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.  

INSERT 6 

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.



EFW System 
3.7.5

3.7 PLANT SYSTEMS

3.7.5 Emergency Feedwater (EFW) System

LCO 3.7.5 (Three] EFW trains shall be OPERABLE.

-- NOT 
Only one EFW train, which inclu 
required to be OPERABLE in MODE

des a motor driven pump, is

APPLICABILITY:

: ACTIONS

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

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One steam supply to A.1 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)

Rev 1, 04/07/95

------------------------------------------------------------
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EFW System
B 3.7.5 

ý/s u- 30A,-

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.

With one of the two steam supplies to the turbine driven EFW 
pum ino erable, action must be taken to restore the i• 
MUOPERABLE status within 7 days. The 7 day 
Completion Time is reasonable, based on the following 
reasons:

c.

T(edundant OPERABLE steam s ply to the turbine 
rivern EFW pump(s); 

The availability of the edundant OPERABLE motor 
driven EFW pump; and 

The low probabil y of an event occurring that u 
require the i erable steam supply to the t ine 
driven EFW mp(s).

A
The second Completion Time for Required Action A.1 
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.  

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)

Rev 1, 04/07/95

BASES

ACTIONS
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AFW System 
3.7.5

/ F-3�,�
3.7 PLANT SYSTEMS

3.7.5 Auxiliary Feedwater (AFW) System

LCO 3.7.5

APPLICABILITY:

[Three] AFW trains shall be OPERABLE.  

-- ------------NOTE -- 
IOnly one AFW train, which includes a 
is required to be OPERABLE in MODE 4 
L------------------

MODES 1, 2, and 3, 
MODE 4 when steam generator is relied upon

motor driven pump,

for heat removal.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One steam supply to A.1 Restore 7 days 
turbine driven AFW to OPERABLAE status.  
pump inoperable. 1k AND 

10 days from 
discovery of 
failure to 
meet the LCO 

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)

Rev 1, 04/07/95WOG STS
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AFW System 
B 3.7.5 

7~77?..Ci/ 16,A
BASES

LCO 
(continued)

APPLICABILITY

ACTIONS

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.

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 lost. 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.

A .I• A, , -t/f , w: og -, ;-, ,.• J '.A, 49. ,4/t ,-,,iv- r -• /

If one of the two steam supplies to the turbine driven AFW 
train is inoperable, Vaction must be taken to restore 

"OPERABLE status within 7 days. The 7 day Completion Time is 
reasonable, based on the following reasons:

a. - Theaedundant OPERABLE stea supply to the turbinn 
*even AFW pump; 

The availability of r undant OPERABLE motor riven 

AFW pumps; and 

The low probabi ty of an event occurri that 
requires the j/operable steam supply (the turbined) 

(continued)

Rev 1, 04/07/95WOG STS B 3.7-26
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AFW System 
B 3.3.5 

BASES 

ACTIONS A.1 (continued) 

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

(continued)

Rev 1, 04/07/95WOG STS R 3.7-27



AFW System 
3.7.5

/ -S f-~ieo,&
3.7 PLANT SYSTEMS

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.1 Restore 7 days 
turbine driven AFW to OPERABLE status.  
pump inoperable. AND 

10 days from 
discovery of 
failure to 
meet the LCO 

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

(continued)

Rev 1, 04/07/953.7-11CEOG STS



AFW System 
B 3.7.5 

- rF- .,,2 *,f 1,BASES

LCO 
(continued)

APPLICABILITY

The LCO is modified by a Note indicating that only one AFW 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.

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, 
lost 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.

ACTIONS A.I AlO og3 e 

... • If one of the two em supplies to the turbine driven AFW 

01• - pumps is inoperable, ction must be taken to restore 
e,'pene 4 9" ->OPERABLE status within 7 d~vw Tha 7 AI• rCn1 +4,. T-r4

reasonable based on the following reasons: 
(a. -Th edundant OPERABLE steam pply to the turbine 

The availability of r ulndant OPERABLE motor d ve 

FAAFW pumps; and n°tdv 

c. Thee low probabi ~ty of an event requirin the 

Sinoperable s a~m supply to thee turbinez riven AFW 

I__•._ ump. 
.  

t-''he second Completion Time for Required Action A.1 

establishes a limit on the maximum time allowed for any 

combination of Conditions to be inoperable during any 

continuous failure to meet this LCO.

HI1 I 1>

(conti nued)

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



AFW System 
B 3.7.5 

BASES , '"'' 

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 limit 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, 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 Completion Time for Required Action B.1 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)

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



Industry/TSTF Standard Technt¢al Specification Change Traveler 

DC Electrical Rewrite 

Classification: 3) Improve Specifications 

NUREGs Affected: W 1430 W 1431 W 1432 W 1433 [ 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 inoperable 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) Enhanced Bases are provided for each above change. Additionally, 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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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 IEEE-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 IEEE-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." It is 

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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SR 3.8.6.2 Bases Battery Cell Parameters 

Change Description: Deleted 
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ATTACHMENT 1 

Battery Primer for Nuclear Power Plants 
01107/2000 

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 

2) IEEE 450 -1995 
3) IEEE485-1997 
4) IEEE 308 Interpretation (See Enclosure to this Attachment) 
5) Return to Service white paper by Kyle Floyd 

Assumptions, Rules, Design Criteria: 

The Discussions centered around battery systems commonly found in Nuclear Power 

plants serving as 1 E 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.
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9) 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 Nemst 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.  

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

E=E0 + [(R x T) /( 2 x F)] In [Pb4* / Pb2 i] = 1.87 + .029 log [Pb 4
+ / Pb2÷] 

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,2SO 4 Estimated E Measured E Measured E - SG 
1.03 4.55 1.878 1.878 
1.05 7.44 1.905 1.907 
1.1 14.72 1.960 1.961 
1.15 21.38 2.005 2.006 
1.2 27.68 2.048 2.049 .849 
1.25 33.8 2.095 2.095 .845 
1.28 37.4 2.125 2.125 .845 
1.30 39.7 2.144 2.144 .844
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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.  

10) 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.  

11) 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.  

12) 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.  

13) 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.  

14) 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.  

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

16) 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 sulfate.  

17) 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 1 E 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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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.  

27) Although the charger may be restored quickly, the battery, alone, is designed 
to energize the required safety loads and other non-shed non safety loads 
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.  

28) The battery shall be sized for design environmental conditions, specifically low 
electrolyte temperature, under which the discharge battery is expected to occur.  

29) 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.  

30) Capacity testing evaluates the battery active components. It should be 
performed near the highest state of charge reasonably achieved in service.  

31) 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.  

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

33) 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.  

34) 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.  

35) 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.  

36) A battery charger's safety function is to stabilize the discharge of Design Basis 
Accident at the completion of the duty cycle. The stabilization ensures that
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sufficient reserves are present in the battery to provide for loads in excess of 

the battery charger capability.  
37) 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 IEEE 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 
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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) Charginq Current (Amps ( 2.33 VPC, 95% 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 I

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 been 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 ad01ded bLyJ. 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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This document has 4 levels of documented communication.  
1) The original numbered comments were EEIB's comments on the late September '99 

draft.  
2) The paragraph that follows, is TSB's response that also reflects their latest draft 

published 11/17/99.  
** 3) 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.  

4) Next is a "REPLY" to address the TSTF input to EEIB's comments.  
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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 

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.  

2. 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 (Revl) is 2.13 volts 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://irm25.nrc.gov:88/HyperNews/get/EELB/UNSECURE/2/2/6/1/313.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, I 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.

211812000
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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 is 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 inoperable 
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 voltage and 12 hours is a reasonable time 

to perform this action as it is only allowing 4 additional hours after restoring 
electrolyte level.  

(**)
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8. 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.  

(**) 

9. With respect to Condition D of 3.8.6, allowing 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 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 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 

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.  

10. With respect to Condition E of 3.8.6, allowing redundant batteries to be inoperable 

for 12 hours with battery float current grater thanl0 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.  

.... 2118/2000
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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 
< 0 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 < 0 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 < 0 amps will 
be accompanied by a low float voltage also, there would be no need to explicitly address 
the condition with the < 0 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/EELB/UNSECURE/2/2/6/1/3/6.htmI 

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 limrit, 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 IEEE 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 I amp 

to establish operability for seven days following a battery recharge. If current is found 
above the I 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 

the stated "1 amp.'" Given the limited level of degradation that a minor (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.  

17. 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.  

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 to require a fix. A condition where true "float" current is 

< 0 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 < 0 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 < 0 amps will 

be accompanied by a low float voltage also, there would be no need to explicitly address 

the condition with the < 0 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).  

18. 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.  

(**) 

19. 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.  

(**) 

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

2/18/2000Reply to EEIB Comments 8



REPLY: Regarding the original comment above, is was agreed that Required Action A.2 

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 bC 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.  

21. 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.  

22. 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 (1s 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 true 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 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.

2/18/2000
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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 12 hours.  

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 

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.  

24. 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 

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.  

25. 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 would 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.  

yo C t 2/18/2000
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REPLY: The purpose of Required Action A.2 is to identify whether float current is also out 
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).  

26. Required Action C.2 of 3.8.6 serves no purpose. The Required Action should include 

a written requirement to verify voltage 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 volts 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 

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

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 D.1 Be in MODE 3. {6} hours 
associated Completion 
Time not met. AND 

D.2 Be in MODE {5}. 36 hours

TSTF-360, 02/11/003.8.4-1{OG STS)



DC Sources - Operating 
3.8.4

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY 

SR 3.8.4.1 Verify battery terminal voltage is greater than or equal 7 days 
to the minimum established float voltage.  

SR 3.8.4.2 Verify each battery charger supplies > [400] amps at [18 months] 
the minimum established float voltage for > [•J 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.  

SR 3.8.4.3 --------------------------------- 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.  

---------------------..................... -- --.......  

[18 months] 
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.

TSTF-360, 02111/00{OG STS) 3.8.4-2



DC Sources - Shutdown 
3.8.5

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 {5 and 6}, 
During movement of irradiated fuel assemblies.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

[A. One [or two] battery 
charger[s on one {train}] 
inoperable.  

AND 

The redundant {train} 
battery and charger[s] 
OPERABLE.  

B. One DC electrical power 
subsystem inoperable[ for 
reasons other than 
Condition A.  

OR 

Required Action and 
associated Completion 
Time of Condition A not 
met].

A.1 Verify associated batter[y][ies] 
not discharging.  

AND 

A.2 Determine the associated 
batter[y][ies] state of charge is 
sufficient to perform the 
design duty cycle.  

AND 

A.3 Restore battery charger[s] to 

OPERABLE status.  

B.1 Declare affected required 
feature(s) inoperable.  

OR 

B.2.1 Suspend CORE 
ALTERATIONS.  

AND 

B.2.2 Suspend movement of 

irradiated fuel assemblies.  

AND 

B.2.3 {PWR: Initiate action to 
suspend operations involving-

[2] hours 

Once per 12 hours 

7 days] 

Immediately 

Immediately 

Immediately 

Immediately

TSTF-360, 02/11/003.85-{OG STS}
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DC Sources - Shutdown 3.8.5

___________________________________________________ 1�

REQUIRED ACTION

positive reactivity additions.} 
{BWR: Initiate action to 

suspend operations with a 
potential for draining the 
reactor vessel.} 

AND 

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

COMPLETION TIME

Immediately

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

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 
following SRs are applicable: 

SR 3.8.4.1, SR 3.8.4.2, and SR 3.8.4.3.

FREQUENCY 

In accordance with 
applicable SRs

TSTF-360, 02111100
{OG STS}
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Battery Parameters 
3.8.6

3.8 ELECTRICAL POWER SYSTEMS 

3.8.6 Battery Parameters

-- -------- KLVIvVl K S NrUI

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 

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- - - -
Required Action C.2 shall be 
completed if electrolyte level was
below the top of plates.  

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

C.1 Restore electrolyte level to above 
top of plates.

AND 

C.2 ------ NOTE- --
Only applicable if electrolyte level 
was below the top of plates.  

Perform SR 3.8.6.5 for affected

{OG STS}

8 hours

Once per 12 hours 

TSTF-360, 02/11/00
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Battery Parameters 3.8.6

CONDITION 

D. One or more batteries with 
pilot cell electrolyte 
temperature less than 
minimum established design 
limits.  

E. Required Actions and 
associated Completion Time 

of Condition A, B, C, or D not 
met.  

OR 

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

REQUIRED ACTION 

cell(s).  

AND 

C.3 Restore electrolyte level to 
greater than or equal to minimum 
established design limits.  

D.1 Restore battery pilot cell 
temperature to greater than or 
equal to minimum established 
design limits.  

E.A Declare associated battery 
inoperable.

COMPLETION TIME

for 7 days
for 7 days 

31 days

12 hours 

Immediately

I _________

SURVEILLANCE REQUIREMENTS

SURVEILLANCE 

SR 3.8.6.1 .... NT
Not required to be met when battery terminal voltage is 

less than the minimum established float voltage of 

SR 3.8.4. 1.  

Verify each battery float current is < [2] amps.  

SR 3.8.6.2 Verify each battery pilot cell voltage is > [2.07] V.  

SR 3.8.6.3 Verify each battery connected cell electrolyte level is 

greater than or equal to minimum established design limits.  

SR 3.8.6.4 Verify each battery pilot cell temperature is greater than or 

equal to minimum established design limits.  

{OG STS} 3.8.6-2

FREQUENCY 

7 days 

31 days 

31 days 

31 days 
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Battery Parameters 
3.8.6

SURVEILLANCE FREQUENCY 

SR 3.8.6.5 Verify each battery connected cell voltage is > [2.071 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

TSTF-360, 02/11/00{OG STS} 3.8.6-3
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INSERT: 3.8.4 ACTIONS

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One [or two] battery A.1 Verify associated batterqy][ies] 2 hours 
chargerls 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] batterqy][ies on B.1 Restore batterfy][ies] to [2] hours] 
one train] inoperable. OPERABLE status.  

INSERT: Charger SR 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.8.4.2 ... ...  

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.

INSERTs 2/4/2000
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INSERT: 3.8.5 ACTIONS

ACTIONS 
CONDITION 

[ A. One [or two] battery 
charger[s on one {train}] 
inoperable.  

AND 

The redundant {train) 
battery and charger[s] 
OPERABLE.

REQUIRED ACTION
A.1 Verify associated batter[y][ies] [2] hours
A.1 Verify associated *batter[y][ies] 

not discharging.  

AND 

A.2 Determine the associated 
batter[y][ies] state of charge is 
sufficient to perform the design 
duty cycle.  

AND 

A.3 Restore battery charger[s] to 
OPERABLE status.

COMPLETION TIME

[2] hours 

Once per 12 hours 

7 days I

_____________________ I _______________________ I _____________

INSERT: IEEE-450 Reviewers Note

-----------REVIEWER'S NOE

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."

2/22/2000INSERTs
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INSERT: 3.8.6 ACTIONS

ACTIONS
OTE

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 < [2.071 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 

C.2 -------- 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 
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.

INSERTS 2/4/2000
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INSERT: 3.8.6 SRs

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.8.6.1 
Not required to be met when battery terminal voltage is 
less than the minimum established float voltage of 
SR 3.8.4.1.  

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 3.8.6.4 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 voltage is > [2.071 V. 92 days

INSERTs 2/4/2000
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INSERT: Battery Capacitv 

... 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 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. 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 105% 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.
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INSERT: 3.8.4 ACTION Bases 

ACTIONS A.1, A.2, and A.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. 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: 3.8.4 ACTION Bases (continued) 

B.1 

--------- ------ REVIEWERS NOTE- � 

Delete ACTION B if Required Action B.1 Completion Time is the same as Required Action 
C.1 Completion Time. A [121 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] batter[y][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 chargerfs] 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 conjunctionwith 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 voltage 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 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.  

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 [41 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



TSTF-360, Rev 0 
INSERTS pg. 8 

INSERT: Bases SR 3.8.6.6 

... 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 

ACTIONS A.1, A.2. and A.3 

RE~EWE'SNOTE-..  

ACTION A is included only when plant-specific implementation of LCO 3.8.5 includes the 

potential to require both {trainsl 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 Backqround 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, "IEEE 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 [581 cell battery (i.e., cell voltage of [2.0651 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, A.2, and A.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.  

B.1 

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 should the battery float current reach > [10] amps, the battery is 
considered inoperable. However, while > [21 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 inoperable.  

C.1, C.2, C.3 

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.  

D.1 

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 in a 

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 voltage is not maintained.  

SR 3.8.6.2 and SR 3.8.6.5 

Optimal long term battery performance is obtained by maintaining a float voltage 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 voltage verification 

every 31 days for pilot cell and 92 days for each connected cell is consistent with IEEE-450 

(Ref. 1).  

SR 3.8.6.3 

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 

APPLICABILITY:

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

MODES 1, 2, 3, and 4.

CONDITION

- ,,K. Oneu lc- zri ca 
power subsystem 

inop~rale~

)r.1

AL I Iuriz
REQUIRED ACTION

-I I

Restore DC electrical 
power -subsystem to 
OPERABLE status.

2 hours

r Required Action and 2r.1 Be in MODE 3. 6 hours 
p Associated Completion 

Time not met. AND 
) 

4r.2 Be in MODE 5. 36 hours 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.8.4.1 Verify battery terminal voltage is 7 days 
/58 v: onloat ch 

�44 _ _ __"ag

()1.vhkVWWm ts-fabl45#hed fPOc&, #101fu~e.

Rev 1, 04/07/95'
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DC Sources-Operating 
3.8.4

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE FREQUENCY

SR_ 3.8.4.2 Verf.y no visible corrosion at battery

tR� fls a" g nu i.  

OR 

Verify battery connectionn resistan [is 
< [1E-5 ohm] for inter-cell con tions, 
S[1E-5 ohm] for inter-rack c ections, S[1E-5 ohm] for inter-tier onnections, 
and ! [1E-5 ohm] for termi al connections].

SR 3.8.4.3 Verify battery c s, cell plates, and [12] months 
racks show no sual indication of physical 
damage orwab rmal deterioration.  

SR 3.8.4.4 Rem e visible terminal corrosion and (12 months 
v ify battery cell to cell and terminal 
onnections are [clean and tight, and are] 

coated with anti-corrosion material.  

SR 3 .4.5 Verify battery connection resistan [is [12) months 
:5 [1E-5 ohm] for inter-cell conn tions, 
< [1E-5 ohm] for inter-rack co ections, 
S[1E-5 ohm] for inter-tier nnections, 
and < [1E-5 ohm] for termi connections].

z (coninuedI
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3.8.4 
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I

SURVEILLANCE

SR 3.8.4. ----- -- - NOTETE--- -
This urveillance shall ot be performed i 

MO 1, 2, 3, or 4. wever, credit may e 
ken for unplanned vents that satisf 
h is .S._ ... 2 
----------------------- ---------

INSJEX(F
Verify each batter char er supplies 
[ [400] amps at_ [i /25Q] V~for 

_ [8] hours.  
-CW+ \f0(+&q P 3-

--------------- NOTES- 
1. The modified perfo aance discharge 

test in SR 3.8. may be performed in lieu of ser• , te. x SR 3.8.4ýt) 
oin• per b~lonl• 

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.

FREQUENCY

[18 months]

[18 months]

(continued)
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3.8.4
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SURVEILLANCE

---------- I ---------.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 k [80]% of the 
manufacturer's rating when subjected to a 
performance discharge test or a modified 
performance discharge test.

FREQUENCY

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

Rev 1, 04/07/95
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OC Sources-Shutdown 
3.8.5

7-5777: -3'40
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.

ACTON

REQUIRED ACTION
I I

ejer 3. 5'A4-,77oA P q2. One or more required 
3 DC electrical power 

subsystems inoperabl e, 

6R 

a,-t a~so ct'a44 
Cemokidt f rimne

8 

OR 

AND 

6
AND

P1.2.3 

8

Declare affected 
required feature(s) 
inoperable.  

Suspend CORE 
ALTERATIONS.  

Suspend movement of 
irradiated fuel 
assemblies.  

Initiate action to 
suspend operations 
involving positive 
reactivity additions.

AND

COMPLETION TIME

Immediately 

Immediately 

Immediately 

Immediately 

(continued)
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DC Sources-Shutdown 
3.8.5

CONDITION REQUIRED ACTION COMPLETION TIME 

,. (continued) k.2.4 Initiate action to Immediately 
/ restore required DC 

el ectri cal power 
subsystems to 
OPERABLE status.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.8.5.1 ----------------- NOTE--- ----------
The following SRs are not required to be 

nerformed: SR 3.8.4t a 3 

--------------------------------

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

SRs 

SR 3.8.4.1 (SR 3,8.4.4 SR .8.4.7 
SR 3.8.4.2 lSRT.8.4.5 3.8.4.81 
SR 3.8.4.3 S 3.8.4.6

Rev 1, 04/07/95"BWOG STS
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-360 
3.8 ELECTRICAL POWER SYSTEMS 
3.8.6 Battery Parameters -/'&j-]T- JEEE.L/-" 

LCO 3.8.6 Battery cell parameters for the Train A and Tamin B 
batteries shall be withintB1limitsF" Tabjy3.8. 11.  

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

I ____________________4
A. One or Ojre batteries 

with o0p or more 
batteF*y cell 
par eters not within 
Ca gory A or B 
U""its.  

, /

A.1 Verify pi t cell~s] electro te level and 
float •ltage meet 
Tabl 3.8.6-1 
Ca gory C values.  

AND 

A.2 / Verify battery cell 
parameters meet 
Table 3.8.6-1 
Category C values.

/
AND 

A.3 Restore battery c 
parameters to 
Category A and 
limits of 
Table 3.8.6-

1 hour 

/24 ho 
rs 

AN 

nce per 7, days 

thereafter 

31 days

___ __ __ __ __ __ _ I__ __ __ __ __ ___ __ a__ __ __ __
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CONDITION REQUIRED ACTION COMPLETION TIME

Required Action and 
associated Completion 
Time of Condition A4 
not met. L
OR 

One or more batteries 
wi erage eerlyte \ 
tprture of j~e 
Iepresent at i v~ cellIs 

Y< [601°F./ 

One more batteri s 
wit one or more 

b~rery cell / 
rameters not ithin 

ategory C v es.

________________________________________________________________________________________________ I

y1 Decl are 
battery

associated 
inoperable.

flooA cucc�eWf� 
> Li ojc� �i �os

Immediately

�tIRVFTI I ANI�F RFflUTRF14FNT�

SURVEILLANCE

SR 3.8.6.1 Z/ ý Verif attery cell p mmeters meet/ 
Ta 3.8.6-1 Categ A limits.

(continued)
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Battery CK Parameters 
3.8.6

FREQUENCY

7 days
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BatteryJW Parameters 
3.8.6

Table 3.8.6-1 page 1 of 1) 
Battery Cell Surv llance Requirements

r6 7F~-3(00

(a) It is accepta e for the electrolyte level to te orarily/increase above 
the specifi maximum during equalizing charges rovided it is not 
overflowin 

(b) Correct for electrolyte temperature and 1 vel. Level correction is 
not re ired, however, when battery chargj g is < [2] amps when on float 
charg• (c) A •ttery charging current of < (2) ps when on float charge is 

ceptable for meeting specific gra ty limits following a battery 
echarge, for a maximum of [7) da . When charging current is u d to satisfy specific gravity requir ents, specific gravity of each 

connected cell shall be measurd prior to expiration of the [7 day 
allowance.

CATEGORY ATEOoY C: 
LIMITS FO EACH CATEGORY B: LOWABLE LIMITS 

DESIGNAT PILOT LIMITS FOR EACH FOR EACH 
PARAMETER LL CONNECTED CELL CONNECTED CELL 

Electrolyte Level > nimum level > Minimum lev Above top of 
i ication mark, indication rk, plates, and not 

d < i inch and : k in overflowing 
ahbove maximum above ma mum 
level indication level inication 
mark(a) ma7 

Float Volt e 22.13 V > 2.07 V 

N than 
Specif [ 1200] > [1.195] Not more than 
Gravi y(b)(c) 0.020 below 

AND average co ected cells 

Average of all 
re 

connected cells AND 
> [1.205] Aver / ge of all 

co ected cells 
> 1.195]
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7-67P-340 
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 IE 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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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." 

I iwJS/?2T Each battery has adequate storage caaiytar h 

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 
of life Tiles and the 100% design demandl p attery su ze Ihs 

e1base pon w5 of requiret capacty anf, ttea r selection of 
at t samva le commercin bai t , results in a battery cae 
capacih nt excess of 150%hgf required capacity. The ore 
volt• limit is 2.13 V p@f cell, which corresponds t /a 

tot minimum voltage oudiut of 128 V per battery ditcussedf 
M -tla id ithe FSAR, Chapter [8] (Ref. 4). The criteria f sizing 
APPLICABLErge lead storage baciteries are defined in IEEn (d85 

Each Train A and Train B DC elect r [ e a 
ample power output capacity for the steady state operationr 
of connected loads irqOPred during normal operation, while syxcsm 
at the same time maintaining its battery bank fully charged.  S•( Each battery charger also has sufficientlfcapacity to restore 

•N•-z S the battery from the design minimum charge to its fully 

[C t/e G, DCR Z chcarged state within 24 hours while supplying normal steady 

'• .•t~te loads discussed in the FSAR, Chapter [8] (Ref. 4).  

APPLICABLE The initial conditions oDesign Basis Accident (DB 
SAFETY ANALYSES transient analyses in nthe FSAR, Chapter [6] (Ref.l and 

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

(continued)
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APPLICABLE provides normal and emergency DC electrical power for the 
SAFETY ANALYSES DGs, emergency auxiliaries, and control and switching during 

(continued) 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 (AOO) 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 limits and reactor coolant 
pressure boundary limits are not exceeded as a result 
of AOOs or abnormal transients; and 

(continued)
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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." 

_ _ACTIO • . " y$ 
Conditi represents one train with a loss of ability to 

0 V /Ai /-17O ( completelo7y 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 limit is 
consistent with the allowed time for an inoperable DC 
distribution system train.  

K CaIf one of the required DC electrical power subsystems is ~~~~~~~~infopoerabl e (e.g. ,•fo abea!1rYin .Deo!.r 

__ a~g ( s) .cr / operable battery charger and as-so ci ated 

"Inoperae ba tery), the remaining DC electrical power 
subsystem has the capacity to support a safe shutdown and to 

C mitigate an accident condition. Since a subsequent worstcase single failure wi• however, result in thelcaiý 
.~ ~~ ..-- l o s of tW I C • , a~, FA II14 II hr u e wl e c t r a l p o r 

j*Ktn,(jV Of:tf-$sa y DC su stems i atten a loss of ESF ornctions ntinued, 
, -e4U ubsy5 power operation s ould not exceed Z ours. e 2 ou 

Completion Time is based on Regulatory Guide 1.93 (Ref.Air 
4v C O tiand reflects a reasonable time to assess unit status as a 

cL.t•_,C ý4cktotewi, fufunction of the inoperable DC electrical power subsystem E -and, if the DC electrical power subsystem is not restored to 
OPERABLE status, to prepare to effect an orderly and safe 
unit shutdown.  

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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ACTIONS 4 and-.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.)).  

7

SURVEILLANCE SR 3.8.4.1 
REQUIREMENTS RVerifying battery terminal voltage while on float charge for n catt uaions he tn 7 dnayr theq ffctiveness of the 

ýpv 4k0iliyhar * g system aDS'the',6l Ilt) of e batter'•t~oe pe-,rm 

Wma '&nu4Pmr atundedr r nctig:t'A•Floatn ad e is the condition in 
(11A • -) 0"/"•]' • hich the charger is supplying the continuous charge 

Wi m•n4EAý061.A -re-gie t _vercome the internal losses of a batter .(o0 

Va"l and maintain the battery rells •T 4'=-l r qe- d state Wevolztage 'requlr rents arer 

abn on tn ein omna esurvoltage of the re ttery and aof eac 
intercent ith the initeti ar an trmd in the c etin 

S •-i;_-T • " rsizind ca ulaitions he 7 day Frequency is consistent with 

detm acturer recommendations and IEEE-450 (Ref. ba 

SR 3.8.4.2 

Visual inspection to ctect corrosion of the battery cells 
and connections, or masurement of the resistance of each 
intercell, interraj, intertier, and terminal connection, 
provides an indi tion of physical damage or abnormal " 
deterioration lat could potentially degrade battery / 

performance.  

The limt s established for this SR must be no m e than 20% 

above e resistance as measured during inst ation or not 

abo the ceiling value established by the nufacturer.  

e Surveillance Frequency for these i ections, which can 
detect conditions that can cause pow losses due to 

resistance heating, is 92 days. T s Frequency is 
considered acceptable based on o rating experience related 
to detecting corrosion trends.  

(continued)
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SURVEILLANCE 
REQUIREMENTS 

(continued)

SR 3.8.43 

Visual insp tion of the battery cells, cell plates, and 
battery r s provides an indication of physical damage or 
abnormal eterioration that could potentially de de 
batter performance.  

The 2 month Frequency for this SR is consis nt with 
IE -450 (Ref. 9), which recommends detail visual 
asisspection of cell condition and rack int rity on a yearly 

SSR 3.8.4.4 and SR 3.8.4.5 

Visual inspection and resistance easurements of intercell, 
interrack, intertier, and term' al connections provide an 
indication of physical damag or abnormal deterioration that 
could indicate degraded bat ry condition. The 
anticorrosion material is sed to help ensure good 
electrical connections a to reduce terminal deterioration.  
The visual inspection f r corrosion is not intended to 
require removal of an . inspection under each terminal 
connection. The re val of visible corrosion is a 
preventive mainten ce SR. The presence of visible 
corrosion does no necessarily represent a failure of thi 
SR provided vis' le corrosion is removed during perform ce 
of SR 3.8.4.4.  

Reviewer's te: The requirement to verify that t inal 
connection are clean and tight applies only to n'ckel 
cadmium tteries as per IEEE Standard P1106, " EE 
Recomme ed Practice for Installation, Mainten ce, Testing 
and R acement of Vented Nickel - Cadmium B teries for 
Stat nary Applications." This requirement ay be removed 
for ead acid batteries. _j 

Tle connection resistance limits for S 3.8.4.5 shall be no 
ore than 20% above the resistance as easured during 

installation, or not above the ceil* g value established by 
the manufacturer.  L The Surveillance Frequencies of 12] months is consistent 
with IEEE-450 (Ref. 9), which ecommends cell to cell and 
terminal connection resistan e measurement on a yearly I 

(continued)
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SURVEILLANCE SR 3.8.4 
REQUIREMENTS 

(continued) This SR equires at eac at e charger e ca e of 

r ,r f According to Regulatory i cxm 

(Ref. ttery charger supply isrMo 
based on the largest combined demands of te various steady 

state loads and the charging capacity to restore the battery 

from the design minimum charge state to the fully charged IMSEIZ. \ state, irrespective of the status of the unit during these 

sk 3 ;. q,7--r• demand occurrences. The minimum required amperes and 

duration ensure that these requirements can be satisfied.4p 

SThe Su~rveillance 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 SRys modified by a Note./The reason for the Nob isa 

thcat asfrforming the Surveill cthe would perturb theen 

ele( b ia distribution ste Cm and challenger s ystems.T 

dicrmaybe taken fort u lanned events that sasfvh 

SR 3.8.4Z(J 

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 fied in Reference • 

The Surveillance Frequency of [18 months]-is consistent with 

the recommendations of Regulatory Guide 1.32 (Ref. iW and 

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 test (o•n er 6•onths.  

(continued)

Rev 1, 04/07/95
B 3.8-56BWOG STS



DC Sources-Operating 
B 3.8.4

"16T1F -346
BASES
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REQUIREMENTS

I7 NkT 

(W4-C
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SR 3.8.44 1 continued) .  
- G z16 _u +s ,l ms I -- u a- "e d 

csist of just two rates;=theone minute rate 
9N1908U for the battery or the largestcurrent 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 aL 
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 te 1voltage 
for the modified performance discharge test e lemain T 
above the minimum battery terminal voltage speciied 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 
its percentage of rated capacity. Initial conditions for 
the modified performance discharge test should be identicall 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.  

A batter erformance 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.  

in.. the.. Base-Fai SR • 3.8.4€.4-r Either the battery performance 

discharge test or the modified performance discharge test is 
acceptable for satisfying SR 3.8 however, only the 
modified performance discharge test may be used to satisfy 

(continued)
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/
P'ADUC 7-

REFERENCES

3••.4.8& hlcontinued) vc,4th w ens of SR3.8.  

3-'49wja;<attX terqieet of SR 384

The acceptance criterialfor this Surveillance are consistent 
with IEEE-450 (Ref. and IEEE-485 (Ref. 2r< These 
references recommend that the battery be replaced if its 
capacity is below 80% of the manufacturer's rating. A 
capacity of 80% shows that the battery rate of deterioration 
is increasing, even if there is ample capacity to meet the 
load requirements.+ 

The Surveillance Frequency for this test is normally 
60 months. If the battery shows degradation, or if the 
battery has reached 85% of its expected 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 
life, the Surveillance Frequency is only reduced to 24 
months for batteries thaq retain capacity Ž 100% of the 
manufacturer's ratings.j3j egradation is indicated, according 
to IEEE-450 (Ref. , ,wnen the battery capacity drops by 
more than 10% relative to its capacity on the previous 
performance test or when it is 2 [10%] below the 
manufacturer's rating. These Frequencies are consistent 
with the recommendations in IEEE-450 (Ref.t_ 5 

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.

1. 10 CFR.50, Appendix A, GDC 17.  

2. Regulatory Guide 1.6, March 10, 1971.  

3. IEEE-308-[1978].  

4. FSAR, Chapter [8].  

S IEEE 5- 1983 Ju-19 8

(continued)-
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REFERENCES . FSAR, Chapter [6].  
(continued) ,/. FSAR, Chapter [15].  

r7'_,r. Regulatory Guide 1.93, December 1974.  
•d IEEE-45O-Cl ýi -- • 

.AŽ. Regulatory Guide 1.32, February 1977.  

0 -1.r. Regulatory Guide 1.129, December 1974.  
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B 3.8.5 DC Sources-Shutdown 

BASES

BACKGROUND

APPLICABLE 
SAFETY ANALYSES

A description of the DC sources is provided in the Bases for 
LCO 3.8.4, "DC Sources-Operating."

The initial conditions of Design Basis Accident (DBA) and 
transient nalyses in the FSAR, Chapter [6] (Ref. 1) and 
Chapter [I ] (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 
during MODES 5 and 
assemblies ensures

the minimum DC electrical power sources 
6 and during movement of irradiated fuel 
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.

I 

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 OPERABLE to support required trains of the distribution 
(continued) 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 

3 S, As-Tes" 
P3~

A'.1. 27. 1 X2.2. X.2.3. 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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ACTIONS V1. A .2.1. Vk2.2, X.2.3. and •'.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 SON 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 immediately 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 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.  

(continued)
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REFERENCES FSAR, Chapter [6].4 

FSAR, Chapter [
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B 3.8.6 Battery ~I.Paramieters 

BASES 
5swe- 

BACKGOUNDThisLCO elinates the limits on electrolyte temperaue 

level,4-foat vo tagey' a~nspee4fi-g qr-*+ for the DC power 

~ batteries. Adi5cussiofl of these batteries and their 

'~~'OPERABILITY requirements is, provided 
in the Bases for 

LCO 3.8.4, IDC Sources-Operatinlg," and LCO 3.8.5, "DC 

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

SAFETY ANALYSES transient analyses in the FSAR, Chapter [61 (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 

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 RT parameters satisfy Criterion 3 of the NRC 

Policy Statement.  

LCO Battery 0parameters 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 

5aA4-ulanti jted operational occurrence 
or a postulated OBA.  

fo-rffiee'r e 01 limits are conservatively established, aloin~jg,~ 

- continued DC electrical system function even with a oryd 

1 limits not met.  

(continued) 
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APPLICABILITY The battery(c•___ parameters are required solely for the 
support of tFeh-associated DC electrical power subsystems.  
Therefore, battery e rot 1 _ 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.  

ACTIONS A.1, A.2, and A.3 
With one or more cells in •e or more batteries not within' 

• limits (i.e., Category A/limits not met or Category*B limits 
•7.•T• not met or Category A a•ldB limits not met) but within the 

Category C limits spe fied in Table 3.8.6-1 in the 

accompanying LCO, t battery is degraded but there is still 
FEZ sufficient capaci to perform the intended function.  

Therefore, the ected battery is not required to be 

,(40C1r~1'2k considered ino rable solely as a result of Category A or B 
limits not m , and continued operation is permitted for a 

P/p CS limited per' d.  

The pilo cell electrolyte level and float voltage are 
requir to be verified to meet the Category C limits 
withi 1 hour (Required Action A.1). This check wil 
prov'e a quick indication of the status of the re inder of 
th battery cells. One hour provides time to in ect the 

ctrolyte level and to confirm the float volt e of the 
ilot cells. One hour is considered a reason le amount of 
ime to perform the required verification.  

Verification that the Category C limits e met (Required 
.Action A.2) provides assurance that du ng the time needed 
to restore the parameters to the Cat ory A and B limits, 
the battery will still be capable o performing its intended 
function. A period of 24 hours i allowed to complete the 
initial verification because sp ific gravity measurements 
must be obtained for each conn ted cell. Taking into 
consideration both the time quired to perform the required 
verification and the assur ce that the battery cell 
parameters are not severe degraded, this time is 
considered reasonable. e verification is repeated at 7 
day intervals until t parameters are restored to Category 
A and B limits. Thi periodic verification is consistent 
with the normal Fr uency of pilot cell Surveillances.  

(continued)
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SURVEILLANCE 
REQUIREMENTS 

/ N'Trcr 
6A5BTC

jwov •IC .5 .- 4

FýSR 3.8.6.1

This SR verifies at Category A battery cell parameters are 

consistent with EE-450 (Ref. 3), which recommends regular 
battery inspec ons (at least one per month) including 
voltage, spe fic gravity, and electrolyte temperature of 
pilot cells 

SR 3.8 .2 

The arterly inspection of specific gravity and oltage is 
con /stent with IEEE-450 (Ref. 3). In additioo, within 

24 ours of a battery discharge < [110] V or battery 
ercharge > [150] V, the battery must be d onstrated to 
eet Category B limits. Transients, such s motor starting 

transients, which may momentarily cause attery voltage to 
drop to 5 [110] V, do not constitute a attery discharge 

(continued)
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BErFS3V 
BASES

SURVEILLANCE 
REQUIREMENTS

SR 3.8.6.2 (continued) 

provided battery terminal vo age and float current return 
to pre-transient values. T is inspection is also consistent 
with IEEE-450 (Ref. 3), w ch recommends special inspections 
following a severe disc rge or overcharge, to ensure that 
no significant degrada ion of the battery occurs as a 
consequence of such scharge or overcharge.  

SR 3.8.6.3 

This Surveill nce verification that the average emperature 
of represen tive cells is > [60]OF is consis nt with a 
recommend ion of IEEE-450 (Ref. 3), which s tes that the 
temperat e of electrolytes in representat'e cells should 
be det mined on a quarterly basis.  

Lowe than normal temperatures act to nhibit or reduce 
ba ery capacity. This SR ensures at the operating 
t peratures remain within an acc table operating range.  
This limit is based on manufactu r recommendations.  

Table 3.8.6-1 

This table delineates th limits on electrolyte level, float 
voltage, and specific avity for three different 
categories. The meaning of each category is discussed 
below.  

Category A defin the normal parameter limit for each 
designated pilo cell in each battery. The cells selec d 
as pilot cell are those whose temperature, voltage a 
electrolyte pecific gravity approximate the state o charge 
of the enti e battery.  

The Cat ory A limits specified for electrolyte evel are 
based manufacturer recommendations and are onsistent 
with he guidance in IEEE-450 (Ref. 3), wit the extra 
- i h allowance above the high water 1ev indicat on for 
op ating margin to account for temperat! es and charge 
e fects. In addition to this allowanc , footnote a to 
Table 3.8.6-1 permits the electrolyt evel to be above the 
specified maximum level during equa zing charge, provided 
it is not overflowing. These lim' s ensure that the plates

(continued)
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B 3.8.6 

B7AFFSS 
BASES

SURVEILLANCE 
REQUIREMENTS

Table 3.8.6-1 (conti ed) 

suffer no physical damage and that adequate electron 
transfer capabil y is maintained in the event of transient 
conditions. IE -450 (Ref; 3) recommends that electrolyte 
level reading should be made only after the batter has 
been at floa charge for at least 72 hours.  

The Categry A limit specified for float volta is >_ 2.13 V 
per cell. This value is based on a recommend ion of 
IEEE-4 (Ref. 3), which states that prolon d operation of 
cells < 2.13 V can reduce the life expect cy of cells.  

Th Category A limit specified for spec ific gravity for each 
lot cell is > [1.200] (0.015 below e manufacturer fully 

harged nominal specific gravity or battery charging 
current that had stabilized at a 1 value). This value is 
characteristic of a charged cell ith adequate capacity.  
According to IEEE-450 (Ref. 3), he specific gravity 
readings are based on a tempe ture of 77°F (25°C).  

The specific gravity readi s are corrected for actual 
electrolyte tcmperature a level. For each 30 F (1.67°C) 
above 77°F (25°C), 1 po''t (0.001) is added to the reading; 
1 point is subtractedI r each 3*F below 77°F. The specific 
gravity of the electr lyte in a cell increases with a loss 
of water due to ele rolysis or evaporation.  

Category B defin s the normal parameter limits for each 
connected cell The term "connected cell" excludes any 
battery cell at may be jumpered out.  

The Catego B limits specified for electrolyte 1 el and 
float vo age are the same as those specified f Category A 
and havybeen discussed above. The Category imit 
speciff ed for specific gravity for each con cted cell is 
_> [195] (0.020 below the manufacturer f y charged, 
no mnal specific gravity) with the aver of all connected 
c ls > [1.205] (0.010 below the manuf turer fully charged, 
nominal specific gravity). These va es are based on 
manufacturer's recommendations. T minimum specific 
gravity value required for each 11 ensures that the 
effects of a highly charged or ewly installed cell will not 
mask overall degradation of e battery.

(continued)
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BASES

SURVEILLANCE 
REQUIREMENTS

Table 3.8.6-1 (continued) 

Category C defines the 1 its for each connected cell.  
These values, although educed, provide assurance that 
sufficient capacity e ststo perform the intended function 
and maintain a marg of safety. When any battery parameter 
is outside the Cat ory C limits, the assurance of 
sufficient capac* y described above no longer exists and the 
battery must be eclared inoperable.  

The Category limits specified for electrolyte lev (above 
the top of he plates and not overflowing) ensure at the 
plates su fer no physical damage and maintain ad uate 
electro transfer capability. The Category C I' its for 
float oltage is based on IEEE-450 (Ref. 3), ich states 
that cell voltage of 2.07 V or below, unde float 
co itions and not caused by elevated temp ature of the 

1, indicates internal cell problems an may require cell 
eplacement.  

The Category C limits of average sp gravity 1 [1.195] 
is based on manufacturer recommend ions (0.020 below the 
manufacturer recommended fully rged, nominal specific 
gravity). In addition to that imit, it is required that 
the specific gravity for eac ,connected cell must be no less 
than 0.020 below the avera of all connected cells. This 
limit ensures that the ef ct of a highly charged or new 
cell does not mask ove 1degradation of the battery.  

The footnotes to Tab le 3.8.6-1 are applicable to CategoryjA 
B, and C specific avity. Footnote (b) to Table 3.8.6-y 
requires the aba 'mentioned correction for electrolyte 
level and temperature, with the exception that level/ 
correction is ot required when battery charging c ~rent is 
< [2] amps float charge. This current provid .d, in 

general, a indication of overall battery cond on.  

Because f. specific gravity gradients that ae produced 

durnn the recharging process, delays of everal days may 
occu while waiting for the specific gr, Zity to stabilize.  

A s abilized charger current is an ac, eptable alternative to 

specific gravity measurement for de lrmining the state of 

charge. This phenomenon is discu Aed in IEEE-450 (Ref. 3).  

Footnote (c) to Table 3.8.6-1 al aws the float charge 

current to be used as an alter tte to specific gravity for 

't

(continued)
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BASES

SURVEILLANCE 
REQUIREMENTS

REFERENCES

Table 3.8.6-1 (continued) 

up to 7] ays following a battery re arge. Within [7] 
v 

n a b 
1 
g 
1 

f g 
a 
w days eac connected cell's specific avity must be measured 

r 

I 

y e ha e F n,, to con rm the state of charge. owing a minor batt,,,y 

-ng 
h 

e that 

1 c F 
1 0 1 

or cu 
v u 0 mp u 

rech ge (such as equalizing ch e that does not foll a 

f _c gravi grad- ent 
I g s rements ma 

0 1_ c r c 1 dee discharge) specific gravi gradients are not 

fl t 

s* nificant, and confirming aasurements may be (ýn less 

f 

t [7] days.  

r u r f t 1 0 g 4 

Reviewer's Note: The uee of (2] amps used n footnote (b) 

and (c) is the nomina / valueepfor float cur nt established a curr 
nt est' 

__ I I '. ry co 
f fr I char' by the battery vend as representing a ly charged 

battery with an allowance for overall b tery condition.

1. FSAR, Chapter [6]-

2. FSAR, Chapter (15].
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DC Sources-Operating 
3.8.4

3.8 ELECTRICAL POWER SYSTEMS 

3.8.4 DC Sources-Operating

LCO 3.8.4 

APPLICABILITY:

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

MODES 1, 2, 3, and 4.  
g~~~ ~~ _ /AC-w)

CONDITION REQUIRED ACTION COMPLETION TIME 

,k' One DC electrical /.1 Restore DC electrical 2 hours 

Spower subsystem power subsystem to 
iopoera subysný _• . OPERABLE status.

Required Action and 
Associated Completion 
Time not met.

AND 

(z

Be in MODE 3.  

Be in MODE 5.

___________________ I-mw

6 hours 

36 hours

Rev 1, 04/07/95
WOG STS
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3.8.4

3 A&31? flrAIWTD�15rUT� IwIAviir4tI� 
�UKVLILLRJII�L I�L4ULE�LIILI'I.J �ss***�-, 

1

SURVEILLANCE

/

SR 3.,8.4.2 Verify no sible corrosion at battery 
terminal and connectors.  

rify battery connection resistance [is 
< [1E-5 ohm] for inter-cell connection 

[ (1E-5 ohm] for inter-rack connecti s, 
[1E-5 ohm] for inter-tier connec ons, 

and r [1E-5 ohm] for terminal co ctions].

S 3.8.4.3

Verify battery cells, c plates, and 
racks show no visual i c ication of physical 
damage or abnormal erioration.

rurLITCFREQUENCYd

27

[12] months

SR 3.8.4.4 Remove vvisi e terminal corrosion, verify [12) m hs 

battery c to cell and terminal 
connecthns are clean and tight, and are 

coate with anti-corrosion material.

SR 3.8.4.5 Verify battery connection resistance 
< [1E-5 ohm] for inter-cell connecti , 
< [1E-5 ohm] for inter-rack connecc ns, 
• [1E-5 ohm] for inter-tier conne ions, 
and • [1E-5 ohm] for terminal c nections].

[12] months
/

(6ontinued)

Rev 1, 04/07/95
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DC Sources-Operating 3.8.4

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE FREQUENCY

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

Verify each batter er supplies 
[ 400] amps at V for k E8] hours.  

i~ ~ M.o C i.e
It

L•�2----

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]

(continued)

Rev 1, 04/07/95
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DC Sources-Operating 
3.8.4

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE FREQUENCY

SR 3.8Q0 

/wower 
speede I'94o 

I

----- 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 k [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 
expected life 
with capacity 
< 100% of 
manufacturer's 
rating 

AND 

24 months when 
battery has 
reached [85]% 
of the expected 
life with 
capacity 
2 100% of 
manufacturer's 
rating

Rev 1, 04/07/95
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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 

APPLICABILITY:

OC electrical power subsystem shall be OPERABLE to support 
the DC electrical power distribution subsystem(s) required 

by LCO 3.8.10, "Distribution Systems-Shutdown.' 

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

AEITflUC

CONDITION 

One or more required 
DC electrical power 
subsystems inoperabl 

ý 
b 

r s,~v-

REQUIRED ACTION COMPLETION TIME 

&1_.1 Declare affected Immediately

#.2.1 

AN 
$2.2 

B

required feature(s) inoperable.  

Suspend CORE 
ALTERATIONS.  

Suspend movement of 
irradiated fuel 
assemblies.  

Initiate action to 
suspend operations 
involving positive 
reactivity additions.

Immedi ately 

Imuedi atel y 

Immediately

AND 
(continued)

Rev 1, 04/07/953.8-28WOG STS
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DC Sources-Shutdown 
3.8.5

,A. (continued) :2.4 Initiate action to 
restore required DC 
electrical power 
subsystems to 
OPERABLE status.

Immediately

cIIDU ryII rAI "ir aFnlhIIm REm IS _

SURVEILLANCE

SR 3.8.5.1 S------ .----NOTE- - ......  
The following SRs are eot required to be 

gro~me**SR 3. 
SR 3.8.4 

For DC sources required to be OPERABLE, the 
following SRs are applicable:

SR 
SR 
SR

3.8.4.1 
3.8.4.2 
3-.8.4.3 I SR 3.8 .4 SR .8.4.74 \ 

SR 3.8.4.5 4.8 
R .?8.4.6

FREQUENCYFREQUENCY 

In accordance 
with applicable 
SRs

Rev 1, 04/07/953.8-29WOG STS



Batt7ey-3 
Battery 125

3.8 ELECTRICAL.POWER SYSTEMS 

3.8.6 Battery[rcz Parameters

Parameters 
3.8.6

("-V e'xJEZs 7 T ra~-4n

LCO 3.8.6 

APPLICABILITY:

Battery cell parameters for Tral A and.Train B batteries 
shall be within limits jbfjle A:8.6-1.  

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

ACTIONS

Separate CNOTE batter Separate Condition entry is allowed for each battery .- - - - - - - - - - -

CONDITION REQUIRED ACTION COMPLETION TIME

-�--- I - --

A. One or mer~e,,etteries wit one m 
*th Of more 

batteryl 
paajers not within 
ataat ory A or 8 

li ts.  

3 87ýe-

A. I Verify p1]o cell [s] 
ele e level and 
floa oltage meet 
Ta 3.8.6-1 

egory C limits.  

erify battery cell 
parameters meet 
Tskhl 1 0 •-1

Category C limits.  

AND 

A.3 Restor attery cell 
par ers to 
Cat ory A and B 
1 its of 
able 3.8.6-1.

1 hour 

24 • rs 

NO, 

Once per 7 days 
thereafter 

31 day

L

(continued)
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Battery L Parameters 
3.8.6

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

S Required Action and .1 Declare associated Immediately 

associated Completion 5 battery inoperable.  
Time of Condition A r4ý 

-One-or more batteries 

te rature of the 
r resentative cel 

[60]-F.  

SOR / 

One or mor batteries* 
with one 'more 
battery ell 
parareyrS not withil 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3. .6.1 Veri fyattery cell paramet s meet days 

Tab /3.8.6-1 Category A mits.

I6CA) 

<. 41OJ 9

3II. aEI3,r 
3$4'-4( (Arm 31.

Rev 1, 04/07/95
WOG STS
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BatteryIi Parameters 

3.8.6

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE FREQUENCY

3.8. Verify battery cell par ers meet 
Table 3.8.6-1 Category limits.

Verify average ectrolyte temperature of 
representati cells is k [60]'F.

92 days 

Once *bin 
I 24 urs after 

attery 
discharge 
< [110] V 

AM 

Once within 
24 hours after 
a battery 
overcharg 
>(10

days

Rev 1, 04/07/95
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73.• 7F-V-•3 0 
Battery 7 (~]Parameters 

3.8.6

Table 3.8.6-1 (page 1 of 1) 
Battery Cell Parameters Requir ents

_________- 
I T

/PARAMETER

Electrolyte Level

Fl

avifty ai tiy•Pb)(c)

CATEGORY 
LIMITS FOR 

DESIGNATED 
CELL

A: 
EACH 
PILOT 

7

TGORY B: 
IMITS FOR EACH 
CONNECTED CELL

I.I I.

> Minimum vel 
Indicati mark, 
and /:5inch 
abo m!aximum 
lar•1aindication

( [1.200]

> Minimum level 
indication mark, 
and 5 k inch 
above maximum 
level indication 
marktaj

"Average of all 
connected cells 
> [1.205]

CAEOYC
CATEGORY C: ALLOWABLE LIMITS 

FOR EACH 
CONNECTED CELL

Above top of 
plates, and ot 
overflowi

.07 V

Not more than 0.020 below 
average of all 
connected cells 

Average of 1 
connecte ells 
k (1.19

a(a) It is acceptab• for the electrolyte level to tempor l increase above 
the specifiec laximum during equalizing charges pro ded it is not 

n t 

()Correcte forelecrl yt thl emperaturepo and expireacoretion iste[/ a 

not re owane.,hwvr hnbteyca s<[]ap hno la

Rev 1, 04/07/95
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DC Sources-Operating 
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.

During normal operation, the 1125/250] 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 
(continued)

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

Each 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 warrante 2caacit at end 
ota lem u vem nd1Battery dszc u s n life cs and the 100% design 4). T cie ia o s -'Isfffe-d J9 ft 5of rei ca cify and, a"Mer Election of 

m~~~~ a e l a ere u ts in •/ a tt 
larg e comerci age battery, resulte in I EE 8 

(te. 5)y. h 

ca c t in excess o 150% of required ap t . T e n o 
Itag" lii s23Vprclw ich responds to /a 

rii ts 2," or s ci otal minimum Vol age output of 128 V pJ battery discus• d 
in the FSAR, C .ter [8] (Ref. 4). Th rcriteria for si z*ig 
large lead stt agge batteries are def* ~ed in IEEE-485/

Each Train A and Train B DC electrical poe has 
ample power output capacity for the steady state operatione 
of connected loads required during normal operation, while .- • -

at the same time maintaining its battery b nk full charged.  

Each battery charger also has sufficient capacity to ress ore 
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 
SAFETY ANALYSES

The initial conditions of Desig Basis Accident BA) and 

transient analyses in the FSAR JChapter [6] (Refl, and in 

the FSAR, Chapter [15] (Ref.), assume that Engineered 
Safety Feature (ESF) systems are OPERABLE. The DC

(continued)
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DC Sources-Operating 

B 3.8.4 

BASES 

APPLICABLE electrical power system provides normal and emergency DC 
SAFETY ANALYSES electrical power for the DGs, emergency auxiliaries, and 

(continued) 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 offslte 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 (AOO) 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 limits and reactor coolant 
pressure boundary limits are not exceeded as a result 
of AOOs or abnormal transients; and 

(continued)
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BASES

APPLICABILITY 
(continued)

ACTIONS - -

,t0J5ERZ 

S3A-Sw

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 5 and 6 are 

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

Condittontrepresents 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 limit is 

consistent with the allowed time for an inoperable DC 

distribution system train.

4r~r"AS" O144W If one o the required DC electrical power subsystems is 

*k" ~ ~ ~ m Co4 i r1 erabl e g., an r-2a e "rbIew~r 

opera e a ery), the remaining DC electrical power 

subsystem has the capacity to support a safe shutdown and to 

miti ate an accdent condition. Since a subsequent worst 

case sin e ailure however result in t 

loss of e ectric power su

W1 atenlat loss of E, "uctions tun I"" r -.C .  
opera ion s ou not excee ours. The 2 hour C lmetioný 

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.

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 5

(continued)
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DC Sources-Operating 
5 3.8.4

BASES 

ACTIONS gllaJr-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.• 

SURVEILLANCE SR38..  

b* wk Veiyn battery terminal voltage while on float charge for 

the atteies elp to enue"h effectiveness of the 

So n tent w erioe ohe in tern 

aan acturer recnd intain the banIeEE-(50 (Ref.  

sec on •he nomi~n •elnvlTe of the Dtzery .•Fsanrre 
9 81' ......e wit= he^T ..... ,-4 ,,+kli+D, 

P •L•nisnt cawionenT ... ,..........s,.. ---- Th7da Frequency is consistent with 

manufacturer recommndations and IEEE-450 (Ref.

Visual inspection to detect co sion of the battery cells-• 

and connections, or measure . t of the resistance of each 

intercell, interrack, in lier, and terminal connection, 

provides ao indicatlo physical damage or abnormal 

deterioration that uId potentially degrade battery 
performance.  

The limits ablished for this SR must be no more than 

above the esistance as measured during installation o ot 

above ceiling value established by the manufact r.  

Th urveillance Frequency for these inspectio , which can 

ect conditions that can cause power loss due to 

is : heating, is 92 days. This Fre ncy is 

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

(continued)
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T- rýi F-3rxc DC Sources-Operating 
B 3.8.4

BASES

SURVEILLANCE 
REQUIREMENTS 

(continued)

SR_ 38.4.

Visual tnspe ion of the battery cells, cell plates, and 
battery r s provides an indication of physical amage or 

abnormal eterioration that could potentially grade 
batter performance.  

"12 month Frequency for this SR is c sistent with 

EE-450 (Ref. 9), which recommends d ailed visual 
inspection of cell condition and r integrity on a yearly 
basis.  

"qR A.8.4.4 and SR 3.8.4.

Visual inspection and istance measurements of intercell, 
interrack, intertler nd terminal connections provide an 

indication of physi I damage or abnormal deterioration that 
could indi cate de aded battery condition. The 
anticorrosion erial is used to help ensure good 
electrica co ections and to reduce terminal deteriorati 
The visual spection for corrosion is not intended to 
require r oval of and inspection under each termina 
connectn The removal of visible corrosion is a 
preven e maintenance SR. The presence of visi e 

corr ion does not necessarily represent a fal re of this 

SR rovided visible corrosion is removed dur g performance 
o SR 3.8.4.4.  
Reviewer's Note: The requirement to rify that terminal 

connections are clean and tight app es only to nickel 

cadmium batteries as per IEEE Sta ard P1106, 'IEEE 

Recommended Practice for Instal,4tion, Maintenance, Testing 

and Replacement of Vented Ni I1 - Cadmium Batteries for Stationary Applications." is requirement may be removed 
for lead acid batteries.  
The connection resistance limits for SR 3.8.4.5 shall be no 
more than 20% above Lhe resistance as measured during 
installation, or. t above the ceiling value established by/ 
the manufacture~K• 

NThe Surveil nce Frequencies of 12 months is consistspt'ih
IEEE-450 (4ef. 9), which reconmmends cell to cell a with] 
terminaelconnection resistance measurement on a arly 
basis.• -

(continued)
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DC Sources-Operating 

B 3.8.4

BASES

SUl 
REI

RVEILLANCE SR 3L8i-_4Zdg 

(continued) T SR q each bat charger capabeo) (continued)[ 00]• s s and [1 V fo 8 ou s 1Me 

• •;.•"sa e; he- eig capacity of the~z ;--• 

chargers ef 4 According to Regulator Guide 1.32 
ttery charger supply is u to be 

n the largest combined demands of e various s eady 
s a e 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.9

S• ,•,•q--- I 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 Surv llance is requiredja be performed durinnMODES 5 
and 6 s ce it would requirlthe DC electrical poar su om U. test.  
subsy 2e-m to be inopera~bul dring performance a the test.  

Ths SR is modified b a Note. The reason or the Note is 

at performing the urveillance would p urb the 
electrical distri tion system and ch -enge safety syste 

Credit may be ta n for unplanned ev ts that satisfy t s 
SR.  

LSR 3_.8j 

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 specified in Referencek 

The Surveillance Frequency of([18months] is consistent h 

the recommendations of Regula ory Guide 1.32 (Ref. •V4 and 

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].  

(continued)
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bc Sources-Operating 
B 3.8.4

BASES 

SURVEILLANCE SR .8.4arAfcontinued)
REQUIREMENTS

I CJS~1 
0y A~(

This SR is modified by two Notes. Note 1 allows the 
performance of a e frmace discharge test in lieu 

of a service testo per mon V%5 

eyele consistr of just two rates4!the one minute rate 
published for e 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 ofth e 

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 termina!l•o0tage 

for the modified performance discharge test remain 

above the minimum battery terminal voltagq iTpied in the 

battery service test for the duration of ime 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 

its percentage of rated capacity. Initial conditions for 
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 

if challenge safety systems. Credit may be taken for unplanned 

events that satisfy this SR.  

4A battery pperformance discharge test is a test of constant• 

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

condition, aafter 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

SURVEILLANCE 
REQUIREMENTS

BASES_____________________________

-A ba.t t;1 "i 101di pug Iu1M1wu'aCS1-W Teaamt IS 1.. 1030~uru 
in t 6_ 9_ ... W.0.".• Either the battery performance 

discharge test or the modified peformance dischare test is 

acceptable for satisfying SR 3.8t however, only I C 
4o i erformace discaie test may be used to satisf#.• 

" t requirements of SR 3.8.4.A 

_ýff P(ViouS VAR__________3_____ 

PTe acceptance criteria for tis urveillance are consistent 

with IEEE-450 (Ref. and IEEE-485 (Ref.c E. These 

references recommen 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 
l ~ loadd requi rements. 

b s-•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 

life, the Surveillance Frequency is only reduced to 24 

months for batteries that retain capacity k 100% of the 

manufacturer's rating. Degradation is indicated, according 

to IEEE-450 (Ref. 9), when the battery capacity drops by 

more than 10% relative to its capacity on the previous 
• ~,4 . performance test or when it is • [10%] below the 

manufacturer's rating. These Frequencies are consistent 

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 
co _ _ _ _-

REFERENCES 1. 10 CFR 50, Appendix A, GDC 17.  

2. Regulatory Guide 1.6, March 10, 1971.  

3. IEEE-308-[1978].  

(continued)
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DC Sources-Operating 

B 3.8.4

BASES 

REFERENCES 4. FSAR, Chapter [8].  
(continued) 15. kE-485-[19iT, ýJune 19 

6 /-' FSAR, Chapter [6].  

S,7. FSAR, Chapter [15].  

7 ,8 Regulatory Guide 1.93, December 1974.  

g' 1'. IEEE-450-[1987].  

e ,1O. Regulatory Guide 1.32, February 1977.  

4' ,1'. Regulatory Guide 1.129, December 1974.

Rev 1, 04/07/95
WOG STS B 3.8-59



DC Sources-Shutdown 
B 3.8.5

B 3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.5 DC Sources-Shutdown 

BASES

BACKGROUND

APPLICABLE 
SAFETY ANALYSES

A description of the DC sources is provided in the Bases for 
LCO 3.8.4, IDC Sources-Operating.'

The initial conditions of Design Basis Accident and 
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 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 

(continued)
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DC Sources-Shutdown 
8 3.8.5

BASES 

LCO interconnecting cabling within the train, are required to be 

(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 

SMsj

•and .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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DC Sources-Shutdown 
B 3.8.5 

BASES 

ACTIONS . X.2.1 2.2.X.2.3. and r2.4 (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 SDO 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 immediately 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 ('• 
REQUI REMENTS 

SR 3.8.5.1 requires performance of all urveillances 
required by SR 3.8.4.1 through SR 3.8.4t 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.  

(continued)
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DC Sources-Shutdown 

B 3.8.5

BASES (continued) 

REFERENCES 1. FSAR, Chapter [6].  

2. FSAR, Chapter [151.
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Battery 9 Parameters 
B 3.8.6 

B 3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.6 Batterypj.P1Parameters 

BASES 

BACKGROUND This LCrthe limits on electrolyte temperature, 
level l••at-age n.-• 1pe., ,4-'" for the DC power 

( 0 5 s ^ source batteries. A'discussion of these batteries and their 
_OPE A' ULITY requirements is provided in the Bases for 

IeJS~l _ LCO 3.8.4, 'DC Sources--Operating,I and LCO 3.8.•5, 'DC 
3 .'Z .Ao 8 Ac-I•G 4-00n0 Sources--Shutdown." 

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

SAFETY ANALYSES transient analyses in the FSAR, Chapter E6] (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 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 offslte AC power or all onsite 

AC power; and 

b. A worst case single failure.  

BatteryfI;1parameters satisfy the Criterion 3 of the NRC 

Policy Statement.  

LCO Battery lparameters 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 
134antcia operational occurrence or a postulated DBA.  

ro lmitsare conservatively established, allowing 
c con inue C electrical system function even with 1 ,a-• 

D limits not met.  

(continued) 
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Battery Parameters 
B 3.8.6 

BASES (continued) 

APIAIIY The battery -)1poe ubsystems._ 

supr fte ass ated t.ica pwr 

Therefore, iatter e e ERABLE. Refer to the power source is requir ssfr LC"-.8. and 

ApplicabilitY discussion in Bases for LCO 3.8.4 

LCO 3.8.5.  

ACTIONS A J, . A.2. and w t i 

qick indicaore oells ins or mere batteries not h limits on .e- Cr egr -..A limit not + Category 8 limits 

nomts mt.e.r C egory A and B _-( limits n tl me)ut withintJ 

Category C mets specified in Table 3.8.6-1 in the 

ectroany i LCO, the battery is degraded but there i stil 

tufiime cpct to perform the required verfic tion 

Vterifi th cation tat teCattery is not required t e 

AITction redinopeb le p ovel as a result of Cat ry A or B 

l e pilot cell electrolyte level and flo vlaeare 

required to be verified to meet the CategorY C limits, 
1hour (Required Acti-on A.1). 7i l rvd 

quick indication of the status of r~ reainder of the 

battery cells. One hour providealime to inspect the 
elctrolyte level and to confir the float voltage of the 

cilot cells. One hour is con i adered amount of 
t lime to perform-the require Vverification.  

Verification that the Caugory C lific avi met Rureired 

Action A.ti) provides ath rance that during the time neuied 

resrca anthe arsmrers to the Category A and B limits.  

tpa rateryare ni t s evcreply- deg ormina its intendedi i 
fntion b Att e r yf 24 €naPhour's is' allowed to complete tWe 

iiilverific 'o~n-because specific gravity measurejme• 

musnbiotaia fo.ec connected cell. Taking int 

consideratioboth the time required erfm +ct nured) 

vrfi catio• and the assurance that_•- the batter I" 

parameter are not severe1 dgradee 0 s /7/95 

conside reasonable. .ewl verifcaio is ato Cate7 
ai rvals until the parameters. are re dt-Ctgr 

h the normal F~requency-of-pilot c• rell 
m~m.,,-•- 

urveillances

(continued) 
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Battery• Parameters B 3.8.6

BASES

A. . A.2-- a .3(continued) 

Continu operation is only permitted or 31 days before 
batter cell parameters must be res ed to within 
Cate ry A and B limits. With th onsideration that, whil 
ba ery capacity is degraded, s ficient capacity exists t 
pform the intended function nd to allow time to fully 
Cestore the battery cell pa ters to normal limits, t s 
"time is acceptable prior declaring the battery 

le.

SURVEILLANCE

SURVEILLANCE 
REQUIREMENTS 

0o~5 3s C

SR 3.8.6.1 _ 

ThqiuaRterlyinspeti C ftspecif a viery cell paramet ar 

ncosistent with EEE-450 (Ref. 3). wh addition, within 4 hours of a battery discharge <pr V or a battery I overcharge > [150] V, the batterlmust be demonstrated to 
meet Category B limits. Trans, Hnts, such as motor starting transients, which may momentcily cause battery voltage to 

drop to 5 [110] V, do not nstitute a battery discharge 

(continued)
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T•T7F-36D Battery ý Parameters 
B 3.8.6

BASES

SURVEILLANCE 
REQUIREMENT.

E SR 3.8.6.2 (cont ued) 

provided the b ery terminal voltage and float cu, 
return to pr ransient values. This inspection i: 
consistent th IEEE-450 (Ref. 3), which recommepd 
inspectio following a severe discharge or ovch 
ensure •at no significant degradation of th, batt 
as aa nsequence of such discharge or ove arge.  

3.66.3

occurs

This Surveillance verification t t the average temperature of representative cells is >-6 F, is consistent with a 

recommendation of IEEE-450 ( f. 3), that states that the 
temperature of electrolyte in representative cells should 
be determined on a quart y basis.  

Lower than normal te eratures act to inhibit or reduce 
battery capacity• is SR ensures that the operating 
temperatures rem within an acceptable operating range.  
This limit is b ed on manufacturer recomnendations.  

This tle delineates the limits on electrolyte 1ev , float 

volt e, and specific gravity for three different 
ca gories. The meaning of each category is di ssed 

SOW.  

Category A defines the normal parameter l* it for each 

designated pilot cell in each battery. e cells selected 
as pilot cells are those whose temper ure, voltage, and 

S.~4- ~ 2 ta tho of charae

electro royte spe ^i I. ..... ........r 
of the entire battery.  

The Category A limits specifi for electrolyte level are 
based on manufacturer reco ndations and are consistent 
with the guidance in IEEE 0 (Ref. 3), with the extra 
% inch allowance above e high water level indication for 
operating margin to a ount for temperatures and charge 
effects. In additi to this allowance, footnote a to 
Table 3.8.6-1 pe . ' s the electrolyte level to be abov he 
specified maxim level during equalizing charge, p ided 
it is not over owing. These limits ensure that e plates 

- (continued)
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Batteryd Parameters 
B 3.8.6

BASES 

SURVEILLANCE Table 3.8.6-1 (continu 
REQUIREMENTS suffer no physical age, and that adequate electron 

transfer capabill is maintained in the event of transient 
conditions. I -450 (Ref. 3) recommends that electrolyte 
level readin should be made only after the battery has 
been at fio charge for at least 72 hours.  

The Cat ory A limit specified for float voltage is 
z .13 V 

per c This value is based on the recommendatio of 
IEE 50 (Ref. 3), which states that prolonged op tion of 
ce s < 2.13 V can reduce the life expectancy of ells.  

he Category A limit specified for specific avity for each 
pilot cell is k [1.200] (0.015 below the nufacturer fully 
charged nominal specific gravity or a b ery charging 
current that had stabilized at a low ue). This value is 
characteristic of a charged cell wi adequate capacity.  
According to IEEE-450 (Ref. 3), t specific gravity 
.readings are based on a tempera re of 770F (25*C).  

The specific gravity readin are corrected for actual 
electrolyte temperature a level. For each 3"F (1.670C) 
above 77"F (25C), 1 po (0.001) is added to the reading;.  
I point is subtracted or each 3F below 77*F. The specific 
gravity of the elec lyte in a cell increases with a loss 
of water due to el trolysis or evaporation.  

Category B def es the normal parameter limits for each 
connected ce . The term "connected cell" excludes any 
battery ce that may be j umpered out.  

The Ca ory B limits specified for electrolyte level nd 
float oltage are the same as those specified for egory A 
and ave been discussed above. The Category B l it 
s cified for specific gravity for each conne d cell is 

[1.195] (0.020 below the manufacturer ful charged, 
nominal specific gravity) with the avera of all connected 
cells > [1.205] (0.010 below the manuf urer fully charged, 
nominal specific gravity). These va es are based on 
manufacturer's recommendations. T minimum specific 
gravity value required for each 1 ensures that the 
effects of a highly charged or e ly installed cell will not 
mask overall degradation of e battery.  

(continued)
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B 3.8.6

BASES

SURVEI 
REQUIJ

ELLANCE T ble 3. 6 (continued) RE!4ENTS/ 
Category defines the limits for each connected 11.  

These lues, although reduced, provide assuran that 

suffi ent capacity exists to perform the inte ed function 

and aintain a margin of safety. When any b tery parameter 

is outside the Category C limits, the assur nce of 

fficient capacity described above no • ger exists, and 

the battery must be declared inoperabi 

The Category C limits specified for lectrolyte level (above 

the top of the plates and not over owing) ensure that the 

plates suffer no physical damage nd maintain adequate 

electron transfer capability. he Category C limits for 

float voltage is based on I -450 (Ref. 3), which states 

that a cell voltage of 2.07 or below, under float 

conditions and not caused y elevated temperature of the 

cell, indicates interna cell problems and may require .cell 
replacement.  

The Category C lim of average specific gravity k 1.195 is 

based on manufac rer recommendations (0.020 below the 

manufacturer re mended fully charged, nominal specific 

gravity). In ddition to that limit, it is required th 

the specifi gravity for each connected cell must be less 

than 0.020 low the average of all connected cells. This 

limit en res that the effect of a highly charged new 

cell d s not mask overall degradation of the b ery.  

- The ootnotes to Table 3.8.6-1 are applicabl to Category A, 

B and C specific gravity. Footnote (b) t Table 3.8.6-1 

quires the above mentioned correction r electrolyte 
evel and temperature, with the exceptj n that level 

* /correction is not required when batt y charging current is 

[2] amps on float charge. This rent provides, in 

general, an indication of overall attery condition.  

Because of specific gravity gr dients that are produced 

during the recharging proces , delays of several days may 

occur while waiting for th specific gravity to stabilize 

A stabilized charger curr nt is an acceptable alternati to 

specific gravity measur ent for determining the stat of 

charge. This phenome n is discussed in IEEE-450 f. 3).  

Footnote (c) to Tabl 3.8.6-1 allows the float ch e 

current to be used s an alternate to specific avity for 

(continued)
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Battery T Parameters 

B 3.8.6

BASES

SURVEILLANCE (continued)

REQUIREMENTIS up .t [7] days following a batt/eryirecharge. Within [7] 
da , each connected cell's Spec chc gravity must be 

asured to confirm the state charge. Following a or 

attery recharge (such as e 1 izing charge that does at 

follw adee dichage)scfcgaiygains r o 
sinficanta adee dicohfrgem grvt graduieents mareme inoles 

than [7] days.  

~.Reviewer's Noe/ vleo [2] amps use n footnote (b) 

Iand (c) is the n Inal valuee for float cur nt established 

Iby the battery endor aas representing a lly charged 

L battery with allowance for overall ttery condition.

REFERENCES 1. FSAR, Chapter [6].  

2. FSAR, Chapter [15].  

3. IEEE-4 .5O-P9WK, W5
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DC Sources-Operating 
3.8.4

3.8 ELECTRICAL POWER SYSTEMS 

3.8.4 DC Sources-Operating

LCO 3.8.4 The Train Aand 
be OPERABLE.

Train B DC electrical power subsystems shall

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

ACTIONS I

CONDITION REQUIRED ACTION

________________ I t

r. poe ur sbtsryct l 
C power subsystem C-

Restore DC electrical 
power subsystem to 
OPERABLE status.

2 hours

Required Action and .1 Be in MODE 3. 6 hours 

associated Completion D 
D Time not met. AND 

2 Be in MODE 5. 36 hours 

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

SR 3.8.4.1 Verify battery terminal volta e is 
/7_,'M on] oat c~rge 

04 ~ I ýe fe
Inrnfr�4¶i �I�b/rsktdf-�a# vD/9a4-�)

7 days 

(continued)
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DC Sources-Operating 

3.8.4

�IIDifC11 I AIJr� D�flhlT�UFWI� fE-nntinIirne�1 
�UI1u L.A L.a.rul'..u.. � . - '--.. ...---. 

T

SURVEILLANCE

SR 3.8.4.2
Verify no visib corrosion at battery

terminals and onnectors.  

OR 

Verif attery connection resistance [is 
< [ -5 ohm] for inter-cell connections, 
•g E-5 ohm] for inter-rack connections, 
[1E-5 ohm] for inter-tier connections, 

tand g [IE-5 ohm] for terminal connections]

i

FREQUENCY

92 days

SR 3.8 .3 Verify battery cells, cell plates nd [12] months 
racks show no visual indication physical 
damage or abnormal deteriorat/ .  

/SR 3.8.4.4 Remove visible termin corrosion and [12] months 
verify battery cell a cell and terminal 
connections are [,an and tight, and are] 
coated with anti orrosion material.

SR 3.8.4.5 Verify b tery connection resistance [is 
< [1E- ohm] for inter-cell connections, 
< [1 ohm] for inter-rack connectio 
< -5 ohm] for inter-tier connect s, 

:_ [1E-5 ohm] for terminal co ctions].

Jr

[12] months

"(continued)
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DC Sources-Operating 
3.8.4

SURVEILLANCE

SR 3.8.4 I'ance shall not be 
, or 4. However, 
Dlanned events thai

SR

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]

(continued)

Rev 1, 04/07/95CEOG STS
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DC Sources-Operating 
3.8.4

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE FREQUENCY

SR 3.84 

tH 
, c,~. 4 -t 

p 
*1'

S. ... . ... . .. NOTE- 
his Surveillance shall not be performed in 
ODE 1, 2, 3, or 4. However, credit may be 
aken for unplanned events that satisfy 
his SR.  

erify battery capacity is k [80]% of the 
ianufacturer's rating when subjected to a 
erformance discharge test or a modified 
erformance 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 
ý 100% of 
manufacturer's 
rating

Rev 1, 04/07/95CEOG 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, 
During movement of irradiated fuel assemblies.

AITTflMC
M, I I11

CONDITION

I IJFS T F .nT" 
�.ne ormore required 
DC electrical power 

J9 subsystems inoperab'• 

oe~d , J c;,4,dk 
rVad OawSO4'' 

1~v, Y, E drdfl1vnl~ 

8L~dfm: 

e-Afl 3

REQUIRED ACTION

4P1 Declare affected 
required feature(s) 
inoperable.

OR

,AV.2.1 

-6
Suspend CORE 
ALTERATIONS.

AND

4A�2.2 
B

Suspend movement of 
irradiated fuel 
assemblies.

AND

p2.3 Initiate action to 
suspend operations 
involving positive 
reactivity additions.

AND

COMPLETION TIME

Immediately 

Immediately 

Immediately 

Immediately 

(continued)

Rev 1, 04/07/95
CEOG STS

(

____________________ I ______________________ I

3.8-29

I



- Th7jhF3 GO 
DC Sources-Shutdown 

3.8.5

8ITTANN

CONDITION REQUIRED ACTION COMPLETION TIME 

£r (continued) .2.4 Initiate action to Immediately 
restore required DC 
el ectri cal power 
subsystems to 
OPERABLE status.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.8.5.1 -- ---- NOTE -----
The following SRs are...ot required to be 
performed: SR 3.. ..  

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

. W:!ESRs 

SR 3.8.4.1 ISR 3.8.4. SR 3.8.4.7/\ 
SR 3.8.4.2 SR 3.8 .5 SR 3.8.  
SR 3.8.4.3 SR .4.6

Rev 1, 04/07/95CEOG STS 3.8-30
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Batteryt1 Parameters 

3.8.6

3.8 ELECTRICAL POWER SYSTEMS 

3.8.6 BatteryfyPrameters

LCO 3.8.6 

APPLICABILITY:

/Af$�W-� 1�EE 4�O 
Al r�r�

Battery cell parameters for the Train and T a B 
batteries shall be withiny limitso- ý3.8ý1 

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 
Ir

A. One or more ba ries 

with one or re 
battery ce 

Sparameter 

not within 
Categor A or B 
limits.  

-

"rS
A.1 Verify pilot cell[s] 

electrolyte level and 
float voltage meet 
Table 3.8.6-1 
Category C limit 

AND 

A.2 Verify ba ry cell 
paramete meet 
Table . .6-1 
Cate yC limits.  

A.3 Restore battery cell 
parameters to 
Category A and B 
limits of

yliour 

24 hours 

AND 

Once per day 
there er 

31 ays

_ _ _ _ _ _ _ _ _ _ _ I _ _ _ _ _ _ _

(continued)

Rev 1, 04/07/95
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Battery[ Parameters 

3.8.6

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME 

,V. Required Action and )r. Declare associated Immediately 
associated Completion •* battery inoperable.  
Ti.me of Condition A 

OR 

One or more batteries 

with oneora re-•

electrol e 
temper. ure of the 
repr entati ve cells 
</[,0]"F.  

One or more ba ,eries 
with one or re 

battery ce 
parameter not within 
Categor, C values.

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



Battery f-•'l Parameters 
V 3.8.6

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE FREQUENCY

SR 3.8.6.2 Verif battery cell parameters meet 
Tab1 3.8.6-1 Category B limits.

92 days 

AND 

Once within 
24 hours after 
battery 
discharge 
< [110] V 

AND 

Once wit n 
24 hour after 
batte 
over arge 

> 0] V

SR 3.8.6.3 Verify avepge electrolyte temperature of 92 days 
represent ive cells is ý: [60]OF.

Rev 1, 04/07/95
CEOG STS 3.8-33
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Battery-Parameters 

T le 3.8.6-1 (page 1 of 1) 
Ba ery Surveillance Requirements

CATEGORY A: CATEGORY C: 
LIMITS FOR EACH CATEGORY B: ALLOWABLE LIMITS 

DESIGNATED PILOT LIMITS FOR EAC FOR EACH 
PARAMETER CELL CONNECTED CEC.4 CONNECTED CELL

Electrolyt Level > Minimum level >Minim level Above top of 
indication mark, indicat n mark, plates, and not 
and :5 k inch and :9 inch overflowing above maximum abovemaximum 

level dndication le Indication 
mark a)a

/ :2.13 V

Specifi -" [1.20• 2 [1.195] Not ore than 
Gravity;b)(c) 0. 0 below 

rieerage 
onnected cells 

AND 

Average of all 
connected cells 

[ (1.195] 

(a) It is cceptable for the electrolyte 1 el to temporarily increase abov 
the s ecified maximum during equaliz g charges provided it is not 
ove owing.  

(b) C rected for electrolyte temper ure and level. Level correcti is 
ot required, however, when ba ery charging is < (2] amps whe on float 

A battery charging current f < [2] amps when on float ch e is 
acceptable for meeting sp cific gravity limits following battery 
recharge, for a maximum f [7] days. When charging cu ent is used to 
satisfy specific gravi requirements, specific gravi of each 
connected cell shall e measured prior to expiratio of the [7] day 
allowance.

Rev 1, 04/07/95
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DC Sources-Operating 
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] VOC 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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DC Sources-Operating 

B 3.8.4

BASES

BACKGROUND 
(continued)

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

•ach battery has adeauate storage capait to 

!~~~~~ iTL~ _/" • ef thie cmplete•Wcles of intermit t~nt loads/ 
S• Lais~~e -sse in-the FS•• Chap.,ter [8] (Ref• )•__ 

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 sharing3 
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 demalnd.ee ry size is 
ampleon pw e requtret capacity anf, after selection of 
an avail a bme mercial battery, rests in a battery 
capacity in/cxcess of 150% of requiced capacity.t Thers voltage frtomis .13 V per cell,g hich corresponds to afl /t'JS IVU' hotal mismatm voltage output ofi28 V per battery discaed 
sa la dssdn the FSAR, Chapter [8] (Ref./). The cri4teria fo)r zing _ ~~arge iead _stor~ae ba -ateris-r defined in IEEE-485/ • 

Each Train A and Train B DC elesig as Acien ans 
ample power output capacity for the steady state operation of connected loads required during normal operation, while 

•. at the Lame time maintaining its battery-bank fully charged.  
<ý~~Each battery charge-r also has suff ici enticapacity to restore 

the battery from the design minimum charge to its fully 
/k/SLI•T J charged state within 24 hours while supplying normal steady 

e, stbate loads discussed in the FSAR, Catr[8](Rf4) 

APPLICABLE The initial conditions oDsign Basis Accident (OB n 
SAFETY ANALYSES transient analyses jnth'e FS'AR, Chapter [6] (Ref. r and 

Chapter [15] (Ref.(j, assume that Engineered Safety Feature 

(continued)
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B 3.8.4 

BASES 

APPLICABLE (ESF) systems are OPERABLE. The DC electrical power system 

SAFETY ANALYSES provides normal and emergency DC electrical power for the 

(continued) 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 (AOO) 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 limits and reactor coolant 

pressure boundary limits are not exceeded as a result 

of AOOs or abnormal transients; and 

(continued)

Rev 1, 04/07/95
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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 requirements for MODES 5 and 6 are 
addressed in the Bases for LCO 3.8.5, -DC Sources

SShutdown." 

ACTIONS AJa 

I ) ft:r Condition ýPrepresents one train with a loss of ability to 
(3.• Tcompletely 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 limit is 

S 4tdec~r consistent with the allowed time for an inoperable DC 

A ~distribution system train.  

If one o\ýthe requred DC electrical power subsystems is 
inoperable•{e.g., inop• e Ia ~, inoperap1 ate•j 

Cn~erZsEZý 2gr)inoperable battery charger and associated 

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 
- case" single failuireLG-RR however, result in the jigm 

C&& ~-c~l{)fntloss ofathe e ino DC electrical pcrs yt 
S.- ........... W_ b\ ems •r~ ttendant .1irs- Of ESF f •ti ons- conti nued• 

•l•'V~ l''•• <• •.power operation should not exceed 2 hours- The Z hour ') 

t •L~•'•-)l••/.'•,• T"Completion Time is based an Regulatory Guide 1.93 (Ref.ý 

40 -ton81,- a ,•"4 and r'eflects a reasonable time to assess unit- status as a 
MIl • C•) J fnto fteioeale 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.  

41 and.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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B 3.8.4

BASES 

ACTIONS 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 unit systems. The 

Completion Time to bring the unit to MODE 5 is consistent 

with the time required in Regulatory Guide 1.93 (Ref.•

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 

ba*4 Cý e Warg gss andX1& a1 
"th"e AY -ed fun oa chare is the oniion in 

f *eZ bfzi f4s _f l w the charger is 'Supplying the continuous charge 

wýAii re uired to overcome the internal losses of a battery (or 

ma nufacurerreco and maintain the battereftor terc , 
in au, Ite" arged 

of the bat, 

aign vn-To yoage oth a hand are• 

0,a t emr thp atey 
cos te--•Fnt with t i~i q~ 

•/•ccalclt 'ns. ""he-7 day Frequency is consistent with 

7 manufacturer recommendations and IEEE-450 (Ref

S_ -!

SR 38.. \ 

Visual inspection to tect corrosion of the battery cells 
and connections, or easurement of the resistance of each 

intercell, interrac , intertier, and terminal conn ion, 

provides an indic ion of physical damage or abno al 

deterioration th could potentially degrade bat ry 
performance.  

The limits e ablished for this SR must be n more than 20% 

above the r istance as measured during ins llation or not 

above the eiling value established by the anufactlrer.  

The Surv illance Frequency for these ins ections, which can 

detect onditions that can cause power osses due to 

resist nce heating, is 92 days. This requency is 

consi ered acceptable based on opera ng experience relate 

to tecting corrosion trends.  

(continued)
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B 3.8.4

BASES

SURVEILLANCE 
REQUIREMENTS 

(continued

SR 3.8.4.3 

Visual inspection of t battery cells, cell plates, and battery racks provd an indication of physical damage or 
tat abnormal deteriOrae Ton thtcould potentially degrade 

battery performa e L The 12 month equency for this SR is consistent with 
|IEEE-450 (R . 9), which recoimmends detailed visual 
/inspectioni f cell condition and rack integrity on yearly basis.  

SR .8.4.4 and SR 3.8,4.5 

Vsual inspection and resistance ineasur nso intercell, 
Fnterrackintertier, and tria co cinsprovide an indication of physical damage or abno dt i h 

could indicate degraded battery cntn.The 

tee 

anticorrosion material is used to e nsure good electrical connections and to h.uce terminal deterioration.  

The visual inspection for corr. sion is not intended to 
require removal of and inspe .Ion under each terminal 
connection. The removal o visible corrosion is a 
preventive maintenance SP Th•Te presence of visible 

Scorrosion does not nec sarily represent a failure of this 
SR provided visible c) rsion is removed during performance 
of SR 3.8.4.4. •/ 

Reviewer's Note: Th requirement to verify that terminal, 
connections ar /clean and tight applies only to nickel 
cadmium batte es as per IEEE Standard P1106, "IEEE• 
Reconinended Practice for Installation, Maintenance, •sting 
and Replac nt of Vented Nickel - Cadmium Batteni Pfor 
Stationa Appllcations." This requirement may >dremoved 
for lea acid batteries. / ..  

The 9nnection resistance limits for SR 3. .4.5 shall be no 
mor• than 20% above the resistance as In ured du~ring.  
i tallation, or not above the ceilin p~alue established by 
te manufacturer. / L h uvilneFrequencies ofdsmonths is consistent with 

IEEE-450 (Ref. 9), which reco nscell to cell and 
terminal connection resistanc• mesurement on a yearly 
basis./ 

(continued)
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B 3.8.4 

BASES 

SURVEILLANCE SR 3.8 " REQUIREMENTS
(continued) This SR e ires a ger e capable 

rgnsTtis cm d8m hours Te 

stat loads00 amsnd the/25 cagncpciy to retr the atr 
frotm ar e orthe designm capt t y charged S •.A.ccorarer L•ding to Regulatory ud13 v 1 

(Rf-tr charger supplyisr 1 tob 
_5-sed oon the largest combindeadsc vrostay 
state loads and the c. 1.harging capacity to restore the battery 
from the design mi nimu charge state to the fully charged 

state, irrespective of the status of the unit during these 

demand occurrences. The minimum required amperes and 
S/• ,•"• ) :duration ensures that these requirements 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.  

This SRi•s modified by a Noteisy The desine Nre oteuiirem 

(hat trforming the Surveil)emcce trical per sytm the 

eldcrical t distribution le and challenge safety the tfrl eaken o nlne tha sa isf 
dig may be requir as eventsd in f 4.  

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 fied in Reference 4.  

The Surveillance Frequency of [18 Qo' s] is consistent with 

the recommendations of Regulator JGuidee 1.32 (Ref..]r 

Regulatory Guide 1.129 (Ref. which state that t~hr-*• 

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 di scharge test in lieu 

of a service test ro•) per 6 ont) 

(continued)
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B 3.8.4

BASES

SUR 
REQ 

IN 
0M n

1,

IJIR ENSR 3.8.4 (continued) ;71 ' v"-' 

J ' is afjs w ae":• d~stfl~g t it IS V; .Ml d duL3 

is of just two rates, the one minute rate 
for e battery or the largest current load of the 

; u C y ce, followed by the test rate employed for the 
• Zf performance test, both of which envelope the duty cycle 

the service test. Since the ampere-hours removed by al(•__d 
eWL •=•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 d_ emain 
above the minimum battery terminal voltage specified in the 

battery service test for the duration of time equalto that 

/ viAP•P• 1of the service test.  

loom - 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 
its percentage of rated capacity. Initial conditions for 
the modified performance discharge test should be identical) 
to those specified for a service test.

,/Vm -'P The reason for Note 2 is that performing the Surveillance 
would perturb the electrical distribution system and 

5o ý (0challenge safety systems. Credit may be taken for unplanned 
events that satisfy this SR.  

A " batter brormance discharge test is a t~est 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.  

A- Lttc.ry i."- porf^-- .c: ....hcrg: t. 4 d"- eribed 
"in Uth e Bse for SR : O.4.T Either the battery performance 
discharge test or the modified perf -mance discharge test is 
acceptable for satisfying SR 3.8 however, only the 
modified performance discharge test may be used to satisfy 

(continued)
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B 3.8.4

BASES

SURVEILLANCE 

REQUIREMENTS 

/ft V6 r 

i> 4/~ IV&J

(3 ��4Xo

SR 3.8 S continued) 6.4ewy Czfa-uYif,4-)s~ 

SR111 3K 11 e" a~tisf 1ng the rrequdiremeiits of SR 3.8.4g?~5 

at thim 

The acceptance criteripor this Surveillance re consistent 

with IEEE-450 (Ref. 'r pand 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 

is increasing, even if there is ample capacity to meet the 
load requirements..-, 

The Surveillance Frequency-for this test is normally 
60 months. If the battery shows degradation, or if the 

battery has reached 85% of its expected 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 

life, the Surveillance Frequency is only reduced to 24 

months for batteries tJat retain capacity Ž 100% of the 

manufacturer's rating.;7w3egradation is indicated, according 

to IEEE-450 (Ref. , A en the battery capacity drops by 

more than 10% relative to its capacity on the previous 
performance test or when it is Ž [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(5./EEE-485-[1d31, June 1

(continued)

CEOG STS

6 As F:S 
CIA 01)iiý

Rev 1, 04/07/958 3.8-58



DC Sources-Operating 
B 3.8.4

BASES

REFERENCES (conti nued) 

/07.  

toA~

FSAR, Chapter [6].  

FSAR, Chapter [15].  

Regulatory Guide 1.93, December 1974.  
IEEE-450-Mo__ý 

Regulatory Guide 1.32, February 1977.  

Regulatory Guide 1.129, December 1974.
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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 
SAFETY ANALYSES

The initial conditions of Design Basis Accident (DBA) and 
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 
during MODES 5 and 
assemblies ensures

the minimum DC electrical power sources 
6 and during movement of irradiated fuel 
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.

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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BASES

LCO 
(continued)

OPERABLE to support required-trains of 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 needed 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 

c. 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.

4 86
ACTIONS 

R 1\15eiz-1 lkAs 4ESC

it2.2. *K2.3. and A4

If two trains are required per 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 

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

(continued)
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B 3.8.5

BASES

ACTIONS X.2-3. and A.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 immediately 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 
REQUIREMENTS

SR 3.8.5.1 .3 

SR 3.8.5.1 states hat Surveillances required by SR 3.8.4.1 
through SR 3.8.4 Lare 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 BatteryoJParameters 

BACKGROUND This LCO delineate the limits o electrolyte temperature, 
level i float voltageoiJ specific gravity for the DC power 

:batteries. A discussion of these batteries and their 
OPERABILITY requirements is provided in the Bases for 

;KjsY~7rLCD 3.8.4, ODC Sources-Operatinlg," and LCO 3.8.5, 
• ( •.',•v• • • / *DC Sources--Shutdown." 

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 

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 W- parameters satisfy Criterion 3 of the NRC 

Policy St.IIment.  

LCO Battery l 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 

anii t operational occurrence or a postulated DBA.  
ro limits are conservatively establisheda owi* 

con inued DC electrical system function even with Cae o A 
limits not met.  

(continued)
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BASES (continued) 

APPLICABILITY The batteryM parameters are required solely for the 

su port of the associated DC electrical power subsystems.  
neree ore, atter -s only required when the 

1 C power source is required to be OPERABLE. Refer to the 
Applicability discussion in the Bases for LCO 3.8.4 and 
LCO 3.8.5.  

ACTIONS A.I. A.2, and A.3 
With one or mr elsin one or more batteries ntwithin• 

limits (i.e., •tegory A limits not met or Category B li mits.  
not met or C •Vgory A and B limits not met) but within the 
Category C mit specified in Table 3.8.6-1, the batterj is 

degraded t there is still sufficient capacity to per rm 

the int ded function. Therefore, the affected battey is 

not r uired to be considered inoperable solely as result 

of C egory A or B limits not met, and continued eration 

is ermitted for a limited period.  

e pilot cell electrolyte level and float vo age are 

required to be verified to meet the Categorv C limits 

within 1 hour (Required Action A.1). Thi check will 

provide a quick indication of the statu of the remainder of 

the battery cells. One hour provides me to inspect the 

electrolyte level and to confirm the oat voltage of the 

pilot cells. One hour is consider a reasonable amount of 

time to perform the required veri cation.  

Verification that the Categor C limits are met (Required 

Action A.2) provides assura e that during the time needed 

to restore the parameters the Category A and B limits, 

the battery will still b capable of performing its inten d 

function. A period of 4 hours is allowed to complete e 

initial verification ecause specific gravity measur ents 

must be obtained f each connected cell. Taking to 

consideration bo the time required to perform e required 

verification an the assurance that the batt cell 
parameters ar not severely degraded, this ime is 

considered asonable. The verification s repeated at 7 

day interv s until the parameters ar estored to Category 

A and B limits. This periodic veri cation is consistent 

with the normal Frequency of pilo cell Surveillances.  

(continued)
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Continued eration is only permitted for 31 ;*s before 
battery l1 parameters must be restored to ithin 
Catego A and B limits. With the consigeration that, while 
batt y caPacity is degraded, suffici capacity exists to 
per orm the intended function and t " allow time to fully 
r store the battery cell paramet to normal limits, this 

ice is acceptable prior to de9aring the battery 
inoperable.

SURVEILLANCE 
REQUIREMENTS

SR.8.6..1.

This SR verifies that Cat gory A battery cell parameters are 
consistent with IEEE-450 (Ref. 3), which recommends regular 
battery inspections (a least one per month) including 
voltage, specific gra ty, and electrolyte temperature of 
pilot cells.  

SR 3.8.6.2 

The quarterly inspection of specific gravity and vol ge is 
consistent th IEEE-450 (Ref. 3). In addition, ihin 
24 hours of a battery discharge < [110] V or a tery 
overcharg > [150] V, the battery must be demo trated to 
meet Cat ory B limits. Transients, such a otor starting 
transie s, which may momentarily cause b ery voltage to 
drop t • (110] V, do not constitute a b tery discharge

(continued)
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SURVEILLANCE 
REQUIREMENTS

SR 3.8.6.2 (continued) 

provided the battery termin voltage and float current 
return to pre-transient v ues. This inspection is also 
consistent with IEEE-450 (Ref. 3), which recommends special 
inspections following severe discharge or overcharge, to 
ensure that no signif cant degradation of the battery occurs 
as a consequence of uchdischarge or overcharge.  

SR 3.8.6.3 

This Survei ance verification that the average tempe ture 
of repres tative cells is > [60]JF is consistent wj h a 
recouien tion of IEEE-450 (Ref. 3), which states hat the 
temper ure of electrolytes in representative c s should 
be de rmined on a quarterly basis.  

Lo r than normal temperatures act to inhi t or reduce 
b tery capacity. This SR ensures that e operating 

peratures remain within an acceptab operating range.  
his limit is based on manufacturer commendations.  

Table 3.8.6-1 

This table delineates the liits on electrolyte level, float 
voltage, and specific gravy y for three different 
categories. The meaning f each category is discussed.  
below.  

Category A defines e normal parameter limit for each 
designated pilot 11 in each battery. The cells selected 
as pilot cells e those whose temperature, voltage and 
electrolyte s cific gravity approximate the state of arge 
of the entir battery.  

The Cate ry A limits specified for electrolyte vel are 
based amanufacturer recomendations and are nsistent 
with e guidance in IEEE-450 (Ref. 3), wit he extra 
i allowance above the high water 1ev indication for 

o ating margin to account for tempera res 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 izing charge, provided 
it is not overflowing. These li ts ensure that the plates 

(continued)
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SURVEILLANCE Table 3.8.6-1 (cont* ued) 
REQU IREM4ENTS/ 

suffer no physica damage, and that adequate electron 
transfer capabi ty is maintained in the event of transient 
conditions. EE-450 (Ref. 3) recommends that electyoplyte 
level readi s should be made only after the batter has 
been at at charge for at least 72 hours.  

The C egory A limit specified for float volt e is k 2.13 V 
per ell. This value is based on a reco ne ation of 
I E-450 (Ref. 3), which states that prol ged operation of 
ells < 2.13 V can reduce the life expe ancy of cells.  

The Category A limit specified for ecific gravity for each 
pilot cell is k [1.200] (0.015 be w the manufacturer fully 
charged nominal specific gravit or a battery charging 
current that had stabilized a a low value). This value is 
characteristic of a charged ell with adequate capacity.  
According to IEEE-450 (Ref 3), the specific gravity 
readings are based on a mperature of 77"F (25*C).  

The specific gravity eadings are corrected for actual 
electrolyte temper ure and level. For each 3"F (1.67°C) 
above 77F (25:-C , 1 point (0.001) is added to the reading; 
1 point is sub acted for each 3°F below 77°F. The specifi 
gravity of t electrolyte in a cell increases with a los 
of water u to electrolysis or evaporation.  

Categor defines the normal parameter limits for ch 
conne ed cell. The term "connected cell" excu u s any 
batty cell that may be jumpered out.  

e Category B limits specified for electr ye level and 
float voltage are the same as those spe I ied for Category A 
and have been discussed above. The C egory B limit 
specified for specific gravity for ch connected cell is 
> (1.195] (0.020 below the manufa urer fully charged, 
nominal specific gravity) with e average of all connected 
cells > [1.205] (0.010 below e manufacturer fully charged, 
nominal specific gravity). hese values are based on 
manufacturer's recomend ons. The minimum specific 
gravity value required r each cell ensures that the 
effects of a highly c rged or newly installed cell will not 
mask overall degrad ion of the battery.  

(continued)
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SURVEILLANCE Table 3.8.6-1 (cont/i ued) 
REQUIREMENTS Category C defin the limit for each connected cell. These 

values, althou reduced, provide assurance that sufficient 
capacity exi s to perform the intended function and 
maintain a rgin of safety. When any battery par ter is 

outside e Category C limit, the assurance-of su icient 

capacit described above no longer exists and t battery 

must declared inoperable.  

Category C limit specified for electr yte level (above 
e top of the plates and not overflowj g) ensures that the 

plates suffer no physical damage and aintain adequate 
electron transfer capability. The ategory C Allowable 
Value for float voltage is based n IEEE-450 (Ref. 3), which 

es that a cell voltage of .07 V or below, under float 
conditions and not caused by evated temperature of the 
cell, indicates internal c problems and may require cell 
replacement.  

The Category C limit f average specific gravity .> [1.195] 

is based on manuf urer recomendations (0.020 below the 

manufacturer r nded fully charged, nominal specific 
gravity). In ddtion to that limit, it is requiredth 
the specifi gravity for each connected cell must be less 
than 0.02 low the average of all connected cell This 
limit e ures that the effect of a highly charge or new 
cell es not mask overall degradation of the ttery.  

footnotes to Table 3.8.6-1 are applic e to Category A, 
and C specific gravity. Footnote (bto Table 3.8.6-1 

requires the above mentioned correct' for electrolyte 
level and temperature, with the ex ption 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 gra ty gradients that are produced 
during the rechargin rocess, delays of several days may 

occur while waiting or the specific gravity to stabilize.  

A stabilized cha r current is an acceptable alternati to 

specific gravit asurement for determining the sta of 
charge. This enomenon is discussed in IEEE-450 ef. 3).  

Footnote (c) o Table 3.8.6-1 allows the float arge 
current to be used as an alternate to specifj gravity for 

(continued)
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SURVEILLANC 
REQUIRENENT

Table 3.8. -1 (continued) ES 

up to ] days following a batte equalizing recharge.  
With' [7] days, each connecte cell's specific gravity must 
be asured to confirm the s ae of charge. Following a 

/nor battery recharge (su as equalizing charge that des 
ot follow a deep discha e) specific gravity gradien are 

not significant, and c firming measurements may be ade in 
less than [7] days.  L Reviewer's Note: The value of [2] amps use n footnote (b) 
and (c) is the ominal value for float cur nt established 
by the batte vendor as representing a lly charged 
battery wi an allowance for overall attery condition.

REFERENCES 1. FSAR, Chapter [6].  

2. FSAR, Chapter (15].  

3. IEEE-450-[ISý&l. g
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3.8.4

3.8 ELECTRICAL POWER SYSTEMS 

3.8.4 DC Sources-Operating

LCO 3.8.4 The [Division 1 and Division 2 station service, and DG IB, 
2A, and 2C] DC electrical power subsystems shall be 
OPERABLE.

APPLICABILITY: MODES 1, 2, and 3.

/q.5g72rr �'�'/ �,4-c�Th�7V.$ I 
ilL. I L'JI�.J ___________________________________________ 

_________________________

CONDITION REQUIRED ACTION COMPLETION TIME

One DC electrical 
power subsyste;t-..  
i ý b r a s a s

Restore DC electrical 
power subsystem to 
OPERABLE status.)

2 hours

40 
SRequired Action and Ar.1 Be in MODE 3. 12 hours 

Associated Completion 
Time of Condition A AND 
not met for station 
servicýeDC system. k.2 Be in MODE 4. 36 hours

Required Action and 
associated Completi onj 
Time of Condition A 
not met for DG DC 
subsystem.

Declare associated DG 
inoperable.

Immedi ately I

Rev 1, 04/07/95BWR/4 STS
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T rF-3cdo 
SURVEILLANCE REQUIREMENTS ,,, 

SURVEILLANCE. FREQUENCY 

SR 3.8.4.1 Verify batter terminal voltage is a s 

j2AM7%IV-o eStcdb chage P io +4 wo1s 

SR 3.8.4.2 Verify no •isible corrosion at battery 92 days/ 
termina and connectors.  

V 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 connection 
and _< [1.5E-4 ohm] for terminal 
connections].  

SR .8.4.3 Verify battery cells, cell pla s, and [12] months 
racks show no visual indicat' n of physical 

/ 8 damage or abnormal deterior ion.  

SR 3.8.4.4 Remove visible corro on and verify battery [12] months 
cell to cell and t inal connections are 
[clean and tight, nd] coated with 

anti-corrosion terial.  

SR 3.8.4.5 Verify ba ery connection resistancq [is [12] mo hs 
< [1.5E ohm] for inter-cell connections, 
S[1.5 -4 ohm] for inter-rack connections, 
< [1. -4 ohm] for inter-tier connections, 
and - [1.5E-4 ohm] for terminal 
co nections].
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SURVEILLANCE REQUIREMENTS (continued 

SURVEILLANCE 

Iz 
SR 3.8.4------------------------

This Survei ce shall not be perfo d 

in MODE ,]2, or 3. However, credi may be 

takenSr unplanned events that tisfy 
thi S.  
---- ýS------------- -----------

i1•J•,%- Verify each required battery charger 
supplies >_ [400 amps for station service 

subsystems, and _ 100 amps for DG 
s-t• subsystems] at - or >_ [4] hours.

SR 3 .8. 4 P-- NOTE- .....-

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 

supply, and maintain in OPERABLE status, 
the required emergency loads for the design 

duty cycle when subjected to a battery 
service test.

3.8-26BWR/4 STS

FREQUENCY

[18 months] 

a" ,ý tos

[18 months]

(continued)
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-7s-rF -3 (,:,
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 
taken 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 Spa 
+0 24 
L -?-

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 
life with 
capacity 
ý 100% of 
manufacturer's 
rating

J ________________________________________________

Rev 1, 04/07/95
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3.8 ELECTRICAL POWER SYSTEMS 

3.8.5 DC Sources-Shutdown

LCO 3.8.5 

APPLICABILITY:

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." 

MODES 4 and 5, 

During movement of irradiated fuel assemblies in the 

[secondary] containment.

A I cA='n r-

ACTIONS jlI •" •-t .-I

COND IT ION 

One or more required 
DC electrical power 
subsystems inoperalq 

Ca odih A, 

foqfL Je

R IRDACTION

A'.1 Declare affected 
required feature(s) 
inoperable.

OR

2.1 Suspend CORE 
k ALTERATIONS.

AND

Suspend movement of 
irradiated fuel 
assemblies in the 
[secondary] 
containment.

/2.2

COMPLETION TIME
COMPLETION TIME 

Imedi ately 

Immediately 

Immedi atel y

AND 

(continued)
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-TS -P., o

A Lt I _UN_._ 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. (continued) .2.3 Initiate action to Immediately 
suspend operations 
with a potential for 
draining the reactor 
vessel.  

AND 

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

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.8.5.1 ------------------ NOTE-
The following SRs are not required to be 

2 rformed: SR 384 SR 3.8.4.  

- ---------- ---- 
---

For DC sources required to be OPERABLE the In accordance 

following SRs are applicable: with applicable 
___________________ SRs ' 

SR 3.8.4.1 SR 3.8. SR 3.8.41 

SR 3.8.4.2 SR 3 . .. 5 SR 13.8A ) __ 

SR 3.8.4.3 SR ... 6

Rev 1, 04/07/95
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3.8 ELECTRICAL POWER SYSTEMS 

3.8.6 Battery" Parameters

LCO 3.8.6 

APPLICABILITY:

jis.ewL isteJsor Vý]
Battery cell parameters for the [station service and DG] 
batteries shall be within flimitstof-T-ole 3V.9-1.  

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

ACTIONS

p-I I

Separate Condition entry is allowed for each battery.  
---------------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME 

On oroeb-e'ri-e A. 1 Verify pilot cell[s] ljtr 
( with one or •wre electrolyte level and./ 

battery ce float voltage meet 
paramete not within Table 3.8.6-1 
Categor A or B Category C limit 
imits; 

AND 

A.2 Verify b tery cell 24 hours 
parame rs meet 
Tabl .8.6-1 AND 
Ca gory C limits.  

thereaft 

A.3 Restore battery cell 31 ays 
parameters to Category A and B
limits of 
Table 386 

(continued)
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Battery(ý

SURVFT LLANCE REOU IREM ENTS
-T17-3 GO

(conti nuedl

SURVEILLANCE

SR 3.8.6.2 Verify attery cell parameters meet 
Tabi 3.8.6-1 Category B limits.

FREQUENCY

9N,4ays 

N D 

Once within 
24 hours after 
battery 
discharge 
< [110] V 

AND 

Once within 
24 hours after 
battery 
overcharge 
> [150] V

SR 3.8.6.3 Verify erage electrolyte temperature of / days 
repre ntative cells is • [65°F for each 
sta on service battery, and ý 55°F for 
ea •DG battery].

Rev 1, 04/07/953.8-32BWR/4 STS
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Battery F Parameters 3.8.6

Table 3.8.6-1 (page 1 of 1) 

Battery Cell ParameterRequirents

CATEGORY A: 
LIMITS FOR EACH 

DESIGNATED PILOT 
CELL

> Minimum level 
indication mark, d 
¼ inch above / 

maximum level/ 
indication k(a)

? [1.195]

_ _ _I _ _ _ _ _ _ _ _ _ _ _ _ _

CAT ORY B: 
LI S FOR EACH 

NECTED CELL 

> Minimum level 
indication mark, 
and • h inch above 
maximum level 
indication mark(a)

>. [1.195] /

CAEOYC
CATEGORY C: ALLOWABLE 

LIMITS FOR EACH 
CONNECTED CELL 

Above top of 
plates, and not 
overflowing

'Not more than 0.020 below 
average of all 
connected cells

AND 
Average of all 
connected cells 
>_ [1.19 5 ]

(a) It is acceptable for the elect lyte level to temporarily increase above 

the specified maximum level ring equalizing charges provided it is not 

overflowing.  

(b) Corrected for electrol e temperature and level. Level correctio s 

not required, howeve , when on float charge battery charging cur nt is 

< [1 amp for stati service batteries and < 0.5 amp for DG ba eries]..  

(c)' A battery char I g current of < [1 amp for station service atteries and 

< 0.5 amp for G batteries] when on float charge is acce able for 

meeting spe fic gravity limits following a battery 
re rge, for a 

maximum o [7] days. When charging current is used t satisfy specific 

gravity equirements, specific gravity of each conn ed cell shall be 

measu prior to expiration of the [71 day allow ce.

3.8-33
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DC Sources-Operating 
B 3.8.4

B 3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.4 DC Sources-Operating 

BASES

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 2G 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 

13 1FF-3G(o 
BASES 

BACKGROUND In case of loss of normal power to the battery charger, the 
(continued) DC loads 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." 

F I-- 't•'F -- iEach battery has adequate storage capacity toftarry tlee-

Q _A)f4re~~red-loadXonfinuou-sly fur appruimallelutcy OrL ho0U) "__ 

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, 

S|' corresponding to warranted ca acity at end of life cycles 
and the 100% design demand. mintmum3Msgn voag 

Each battery charger of DC electrical power subsystem has 
ample power output capacity for the steady state operatioa 
of connected loads required during normal operation, while 
at the same time maintaining its battery bank fully charged.  
Each station service battery charger has sufficient capacity 
to restore the battery from the design minimum charge to its 

Sfully charged state within 24 hours while supplying normal 
steady state loads (Ref. )• 

APPLICABLE The initial conditionof Design Basis Accident q(DBA) and 
SAFETY ANALYSES transient analyses i the FSAR, Chapter [6] (Ref. and 

Chapter [15] (Ref. , assume that Engineered Safe y 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 

(continued)
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DC Sources-Operating 
B 3.8.4 

BASES 

APPLICABLE accident analyses and is based upon meeting the design basis 

SAFETY ANALYSES of the unit. This includes maintaining DC sources OPERABLE 

(continued) 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 (AOO) 
or a postulated DBA. Loss of any DC electrical power 
subsystem does not prevent the minimum safety function from 
being performed (Ref.  

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 limits 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."

(continued)
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BASES (continued) 

ACTIONS 

ýj r-•-" Condition Pt represents 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 
| AS•E therefore imperative that the operator's attention focus on 

S _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 o' the required DC electrical power subsystems is 
ingoperabl (e.g., ral a 
c er s r nopperable battery charger and associated 
inoperable 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 
Re ulator Guide 1.93 Ref. and reflects a reasonable 
time to assess uni s a us 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 
P I.1 and J. 2 

If thekstation 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.A').  

7 

(continued)
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B 3.8.4

F3;rF 34 0 
BASES 

ACTIONS & I_ 
(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 
REQUIREMENTS

SR 3.8.4.1 

Verifying battery terminal voltage while on float charge for 

the batteries helps to ensure-the effectiveness of the 
(clT:agri9 system•And the aID ;Ko thebatt•'ies 

to pepfrnW 

the- intended funct*on. Float charge is the conaition in 

which the charger is supplying the continuous charge 

remqufired to overcome the internal lossesEof a(R e and maintain the batt ry j q-,r-iart c 

i n a f l y c arg d t at.ing 
q i 

as on e nal 
es o lt ag 

h a• m d n thy ar 

C s t e n t w * t h e i n * 
• a t t er y 

izina c l T•he 7 day Frequency is consistent with 

manufatuer recommendations and IEEE-450 (Ref. •).&

SR 3. 8.4. 2

IVisual inspection to detec4 corrosion of the battery cells 
and connections, or meas ement of the resistance of each 

inter-cell, inter-rack inter-tier, and terminal connection, 
provides an indicatio of physical damage or abnormal 
deterioration that uld potentially degrade battery 
performance.  

The connection esistance limits established for t s SR 
must be no mo than 20% above the resistance as easured 
during inst ation or not above the ceiling v ue/ 
establishe by the manufacturer. I e 

The Fr uency for these inspections, whic can detect 
condilions that can cause power losses e to resistance 
hea ng, is 92 days. This Frequency i considereds

(continued)
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BASES

SURVEILLAN 
REQUIREMEN

ICE SR 3.8.4.2 ontinued) 

-rcrsrr acceptabl ased on operating experience related to 
detectin corrosion trends.  

SR .8.4.3 

isual inspection of the battery cells, 1 plates, and 
battery racks provides an indication o physical damage or 
abnormal deterioration that could p ntially degrade 
battery performance.  

The 12 month Frequency for th SR is consistent with 
IEEE-450 (Ref. 7), which re mmends detailed visual 
inspection of cell condit n and rack integrity on a yearly 
basis.  

SR 3.8.4.4 and S 3.8.4.5 

Visual inspec on and resistance measurements of inter-cell inter-rack, •nter-tier, and terminal cnetosprovide an 

indicatiOn 4afephysical damage or abnormal deterioratia that 

could in ct degraded battery condition. The 

anti-c osian material is used to help ensure go 

electr (cal connections and to reduce terminal d roration.  

The isual inspection for corrosion is not i ne to 
•rs 

re ie removal of and inspection under ea temia 

•he removal of visible corrosion is pentve maintenance 

SR. The presence of visible corro ondoes not necessarily 

represent a failure of this SR, ovddvisible corrosion 

is removed during performance this Surveillance.  

Reviewer' s Note: The reqW een to verify that terminal 

connections are clean an iht applies only to nickel 

cadmium batteries as pey EEE Standard P1106, "IEEE 

Recommended Practice •r Installation, Maintenance, Testing 

and Replacement of V nted Nickel - Cadmium Batteries for 

Stationary Applica rons." This requirement may be remoy•t 

for lead acid ba ;Aeries.  ( 

ccniud

Rev 1, 04/07/95B 3.8-55BWR/4 STS



DC Sources-Operating 
B 3.8.4 

BASES

SURVEILLANCE 
REQUIREMENTS

SSR 3.8.4.4 and SR 3.8.4.5 (.continued) 
The connecti Kresistance l imits for this SR mu be no more 
than 20% aJ;dve thie resisteance as-easured du sabi he g 

intallIaron, or not abov th celig val• establishe by 
I sthe m -facturer. .  

I1 F ~ 2 on h F e u n y f t ese SRs s cons istent w ith 

t EE-450 (Ref. 7), which recommen l•detailed visual 
I fnspection of cell condition .an inspectionn of cell to cell 

and erminal connection resist ance on a yearly basis. C7

J
bA a~ry lapr cap Atv dvr n• -• 0the 

cit of th chargers ef. According to 
Regulatory Guide . (Ref. e • ery charger supply 

q 1S o e a e 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 

I 5I cc, - satisfied.  

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. rn addition, this 
Frequency is intended to be consistent with expected fuel 
cycle lengths.  

This S is modified by two N es. The reason for Note 1•s 
that p rforming the Surveil ance would remove a requir DC 
elect ical power subsyste from service, perturb the 
elec ical distribution ystem, and challenge safet 
sys ms. Note 2 is add d to this SR to acknowled; that 
cr dit may be taken f unplanned events that saisfy the 
S(otillance.i 

(continued)
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BASES 

SURVEILLANCE SR 3.8.4.)03 
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 speciied in Reference 

The Frequency of [18 months] is consistent with the 
recommendations of Regulatory Guide 1;32 (Ref. i.) and 
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 test npper W mo 

-Tis • ie s-,imulat-d duty 
eyele consistd of just two rates;-the one minute rate 
•b1 •for the battery or the largest current load of the 
gutlyV cyc1e, followed by the test rate employed for the 

I• performance test, both of which envelope the duty cycle of 
the service test. Since the ampere-hours removed by al 
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 te voltage 
for the modified performance discharge test j" 9dremain 
above the minimum battery terminal voltag spec1i ed in the 
battery service test for the duration of imeequal to that 

WAP >.L-f 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 

(its percentage of rated capacity. Initial conditions for 
Sthe- modified- performance discharge test should be identical 

The reason 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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BASES

SURVEILLANCE 
REQUIREMENTS

/

SR 3.8.4. (continued) 

challenge safety systems. Credit may be taken for unplanned 
events that satisfy the Surveillance.  

SR JWý* 

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.  

fA bttery "f1 ;1F1 d' prf umme dis~ U haI tes '- sde.r ...  

in th.Ba.c: S.. _for3 .8...7 Either the battery performance 
discharge test or the modified performance discharge test i 
acceptable for satisfying SR 3.8.f however, only The 
modified performance discharge test may be used to satisfy 

ýR3e.-. M51 le atI-irigithe requirements of SR 384R 

The acceptanc criteria for this Surveillance is consistent 
with IEEE-450 (Re- ) 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.  

The 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 life, the Surveillance 
Frequency is only reduced to 24 months for batteries that 
retain capacity 2 100% of the manufacturer's rating.  
Degradation is indicated, according to IEEE-450 (Ref. R, 
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 consis;tmt with the recommendations in IEEE-450 

((Ref.nud 

(continued)
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BASES

SURVEI LLANCE 

REQUIREM TS 

Ma

REFERENCES

SR 3.8,

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 unplanned events that 
satisfy the Surveillance.

1. 10 CFR 50, Appendix A, GDC 17.

L�L

2. Regulatory Guide 1.6.  

3. IEEE Standard 308, 1978. _p -w E 

A.0 9:qzAV rhm ta'1- rs~

(0 -T. FSAR, Chapter [15].

Regulatory Guide 1.93.  

IEEE Standard 450.K 

Regulatory Guide 1.32, February 1977.  

Regulatory Guide 1.129, December 1974.

1-0. IEEE SLandcrd 4m5, iie3. v.
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?- 1SrF-30
B 3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.5 DC Sources-Shutdown 

BASES

BACKGROUND

APPLICABLE 
SAFETY ANALYSES

A description of the DC sources is provided in the Bases for 
LCO 3.8.4, "DC Sources-Operating."

The initial conditions of Design Basis Accident and 
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 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-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

LCO 
(continued)

APPLICABILITY

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).

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; 

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, and 3 
are covered in LCO 3.8.4.

1l AeI
ACTIONS 

AS'

fr2 1
8 46

JK.2.3. and A/.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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BASES 

6e 
ACTIONS ,2.1, K.2.1.,X.2.2.2K.2.3. and.A4.2.4 (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 immediately 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 SR 3.8.5.1 
REQU IREMENTS 

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) 

BWR/4 STS B 3.8-62 Rev 1, 04/07/95



DC Sources-Shutdown B 3.8.5 

BASES

SURVEILLANCE 
REQUIREMENTS

SR 3.8.5.1 (continued) 

still be-capable of being met, but actual performance is not 
required.

REFERENCES 1. FSAR, Chapter (6].  

2. FSAR, Chapter [15].

Rev 1, 04/07/95
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Battery 1-WParameters 
Ey B 3.8.6

B 3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.6 Batter Parameters

BACKGROUND

APPLICABLE 
SAFETY ANALYSES

This LCO delineates the limits on'electrolyte temperature, 
level,ffloat voltageX an _SM rfau'ji for the DC 
electrical power subsys mssbatteries. 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."

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 (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 battery2 parameters support the operation of the 
DC electrical power subsystems, they satisfy Criterion 3 of 
-the-NR&--Policy Statement.  

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 
ant* ' A operational occurrence or a postulated DBA.  
1trol f eJ limits are conservatively established, allowing 

continued DC electrical system function even with Eagfr
limits not met.  

(continued)
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Batteryo Parameters 
B 3.8.6 

BASES (continued) 

APPLICABILITY The battery[ parameters are require so ely for the 
support of the associated DC /eec~trica] power subsystem.  
Therefore, battery Teootels only required when, the DC 

power source is required to be OPERABLE. Refer to the 
Applicability discussions in Bases for LCO 3.8.4 and 
LCO 3.8.5.

ACTIONS 

I3AMO

Rev 1, 04/07/95BWR/4 STS

A.1. A.2, and A.3 

With parameters of one orore cells in one or more 
batteries not within -i ts (i.e., Category A limits not met 
or Category B limits t met, or Category A and B limits not 
met) but within the ttegory C limits specified in 
Table 3.8.6-1, the attery is .degraded but there is still 
sufficient capaci to perform the intended function.  
Therefore, the fected battery is not required to 
considered in erable solely as a result of Catego A or B 
limits not m , and continued operation is permi ed for a 
limited per od.  

The pilo cell electrolyte level and float tage are 
requir to be verified to meet the Catego C limits within 
I hou (Required Action A.1). This chec provides a quick 
mdi ation of the status of the remaind of the battery 
cel s. One hour provides time to ins ct the electroyte 
1 el and to confirm the float volt e of the pilot cells.  
e hour is considered a reasonabl amount of time to 

erform the required verificatio 

Verification that the Categor C limits are met (Required 
Action A.2) provides assurane that during the time needed 
to restore the parameters the Category A andB limits, 
the battery is still capa e of performing its intended 

function. A period of hours is allowed to complete th 
initial verification b cause specific gravity measureme s 

must be obtained for ach connected cell. Taking into 
consideration both e time required to perform the quired 
verification and e assurance that the battery cel 
parameters are I severely degraded, this time i 
considered rea nable. The verification is rep ted at 7 
day intervals ntil the parameters are restorep to Category 
A and B limi s. This periodic verification i consistent 
with the normal Frequency of pilot cell Surv illances.  

(continued)
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75 TF-360 

BASES 

ACTIONS A., A.2. an A.3 (continued) 

Continued peration is only permitted f r 31 days before 

battery 11 parameters must be resto d to within 
Categor A and B limits. Taking in consideration tha 

while attery capacity is degraded sufficient capacit 

exis to perform the intended f ction and to allow ime to 

full restore the battery cell rameters to normal imits, 

th time is acceptable for o ration prior to de aring the 

DC batteries inoperable.I

When any battery parameter is outside the C or L 

onrsistny c wn E 45 sufficient capacitoeto supply the Im uted lodrequirement is not ensured and the 

"b inspe•OC e ctio at ler sdmon t ieclu d correspo ncr 

inoperable,. Additi rav ty, ha r potent ey ex r em o 
I- 1T-. 4 eh as alylet i nthe !quired Actionsf 

Coith quArt.yinshe n"t io Compl ifniTime or ave i 

cons•', dist" t with iEEn 5 Rf ) n dtowti 

oelec rg temperat [0 of reprery m be cellms fall i 

tbel whh also aa cause for biately declari the 
ocae DCeercl power s Ssystem n 

SURVEILLANCE S ...  
REQUIREMENTS 

This SR verifies do nttory A battery cell parameters are 
S E1-r-consistent with IEE 45 (Ref. 3), which recommends regular 

battery inptn(at least one per month) includn 

z~lz ~ pe(contuin 
ued 

voltage, s ecific ravity, and electrolyte temperatuRe of 
6A EE pilot cells.  

#taw-• = The quart ly inspection of specific gray and voltage is 

-6 3 - -( consiste t with IEEE-450 (Ref. 3).' In auition, within 

("f•24 hour/ of a battery discharge < [11O0/V or a battery 
F~umoverc rge > [150] V, the battery mu ~tbe demonstrated to 

• • Ll,-1? mee:t ategory B l imits. Transient , such as motor- starting 

tra (sients, which may momentarily, .ause ba~tt~ery .vo°ltagreeto 

Sdr p to _< (110] V, do not constj ute a battery discharge 
prowided the battery terminal/oltage and float current 

(continued) 
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Battery Parameters 
9 B 3.8.6

BASES

SURVEILLANC 
REQUIREMENT

E SR 3.8.6.2 (con nued) S/ 

return to pre- ansient values. This inspection is also 
consistent wi IEEE-450 (Ref. 3), which recommends special 
inspections ollowing a severe discharge or overcharge, to 
ensure th no significant degradation of the battery occurs 
as a con quence of such discharge or overcharge.  

SR .8.6.3 

Ths Surveillance verification that the avera temperature T representative cells is within limits is nsistent with 

recommendation of IEEE-450 (Ref. 3) that tates 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 ensure that the operating 
temperatures remain within an a eptable operating range.  
This limit is based on manufa urer's recommendations.  

Table 3.8.6-1 

This table delineates he limits on electrolyte level, float 
voltage, and specif* gravity for three different 
categories. The ning of each category is discussed 
below.  

Category A de nes the normal parameter limit for each 
designed pi t cell in each battery. The cells selected s 
pilot cel are those whose temperature, voltage, and 
electrol e specific gravity approximate the state of ?harge 
of the ntire battery.  

Th ategory A limits specified for electrolyte 1 el are 
b ed on manufacturer's recommendations and are onsistent 
ith the guidance in IEEE-450 (Ref. 3), with e extra 
k inch allowance above the high water level ndication for 
operating margin to account for temperatur and charge 
effects. In addition to this allowance, ootnote a to 
Table 3.8.6-1 permits the electrolyte . vel to be above the 

specified maximum level during equa ing charge, provided 

it is not overflowing. These limi ensure that the plates 

suffer no physical damage, and th adequate electron 

(continued)

Rev 1, 04/07/95
BWR/4 STS B 3.8-67



Battery Parameters 
0 B 3.8.6 

7-- 7-F-34c'
RA•F5

SURVEILL 
REQUIREMN

ANCE Table 3.8.6-1 (c inued) 
ENTS 

transfer cap lity is maintained in the event of transient 

conditions IEEE-450 (Ref. 3) recommends that electrolyte 

level re ings should be made only after the battery has 

been a Ifloat charge for at least 72 hours.  

Th ategory A limit specified for float voltage s ý 2.13 V 

p cell. This value is based on the recommen tion 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 spec ic gravity for each 

pilot cell is • [1.200] (0.015 below e manufacturer's 

fully charged nominal specific gra i y or a battery charging 

current that had stabilized at a ow value). This value is 

characteristic of a charged c with adequate capacity.  

According to IEEE-450 (Ref. , the specific gravity 

readings are based on a t perature of 77 0 F (25 0C).  

The specific gravity adings are corrected for actual 

electrolyte temper re and level. For each 3°F (1.670C) 

above 77 0F (25C , 1 point (0.001) is added to the reading; 

1 point is sub acted for each 3"F below 77"F. The spe& c 

gravity of t electrolyte in a cell increases with a ss 

of water d to electrolysis or evaporation. Level 

correcti will be in accordance with manufacture s 

reco dations.  

C gory B defines the normal parameter li s for each 

nnected cell. The term "connected cel excludes any 

battery cell that may be jumpered out.  

The Category B limits specified f electrolyte level and 

float voltage are the same as t se specified for Category A 

and have been discussed above The Category B limit 

specified for specific grav' y for each connected cell is 

ý 1.195 (0.020 below the nufacturer's fully charged, 

nominal specific gravit with the average of all connected 

cells [1.205] (0.010 ow the manufacturer's fully charged, 

nominal specific gr ity). These values are based on 

manufacturer's re endations. The minimum specific 

gravity value r ired for each cell ensures that the 

effects of a hi hly charged or newly installed cell o not 

mask overall", egradation of the battery.

(continued)
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Battery /Parameters 

LKY B 3.8.6 

BASES 

SURVEILLANCE Table 3.8.6-1 (continue 
REQUIREMENTS Category C defines e limits for each connected cell.  

These values, al ough reduced, provide assurance that 
sufficient cap ity exists to perform the intended function 
and maintai margin of safety. When any battery parameter 
is outs'd he Category C limits, the assurance of 
sufficil tcapacity described above no longer exists, an 
the b tery must be declared inoperable.  

T Category C limit specified for electrolyte 1 l (above 
he top of the plates and not overflowing) en es that the 

plates suffer no physical damage and mainta Iadequate 
electron transfer capability. The Categ C Allowable 
Value for voltage is based on IEEE-450 ef. 3), which 
states that a cell voltage of 2.07 r below, under float 
conditions and not caused by-elev ed temperature of the 
cell, indicates internal cell p blems and may require cell 
replacement.  

The Category C limit on erage specific gravity [( 1.195], 
is based on manufactu Is recommendations (0.020 below the 
manufacturer's reco nded fully charged, nominal specific 
gravity). In add ion to that limit, it is required that 
the specific gr ity for each connected cell must be no less 
than 0.020 be w the average of all connected cells. This 
limit ensur that the effect of a highly charged or new 
cell does ot mask overall degradation of the battery 

The f notes to Table 3.8.6-1 that apply to spe fic 
gra y are applicable to Category A, B, and pecific 
gr vity. Footnote (b) of Table 3.8.6-1 re res the above 
entioned correction for electrolyte 1ev and temperature, 

with the exception that level correct' n is not required 
when battery charging current, whil on float charge, is 
< I amp for station service batt ies and < 0.5 amp for DG 
batteries. This current provi s, in general, an indication 
of overall battery conditio 

Because of specific gra y gradients that are produced 
during the recharging rocess, delays of several days may 
occur while waiting or the specific gravity to stabil.  
A stabilized char current is an acceptable alter ive to 
specific gravit easurement for determining the ate of 
charge of the signated pilot cell. This ph menon is 
discussed in EEE-450 (Ref. 3). Footnote to Table 3.8.6-1 

(continued)
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&T B 3.8.6 

BASES

SURVEILLANCE 
REQUIREMENTS

Table 3.8.6- ontinued) 

allows th oat charge current to be ued as an alternate 
to speci c gravity for up to 7 days _1owing a battery rechar . Within (7] days, each. nected cell"s specific 

grav Iy must be measured to co rm the state of charge.  
Foowing a minor battery re arge (such as equalizin 

arge that does not foll 1 a deep discharge) speci *c 

"gravity gradients are significant, and confi ng 
measurements may be :fde in less than [7] day 

"Reviewer's Not The value of [2] amps d in footnote (b) 
and (c) is t nominal value fc oat urrent established 
by the ba ry vendor as representii a fully charged 
battery ith an allowance for battery condition. I

REFERENCES 1. FSAR, Chapter [6].  

2. FSAR, Chapter [15].  

3. IEEE Standard 450,

It, , SkAldard �8¶S iqt3.
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DC Sources-Operating 3.8.4

3.8 ELECTRICAL POWER SYSTEMS 

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: 

ACTIONS

MODES 1, 2, and 3.

K' CS[Division I or 2] DC 
/ electrical power 
V subsystem inoperabl 

C for f"AvS n5 ~ 
(Division 3] DC 

f"electrical power 

/ Required Action and 

associated Completion 
Time not met.

p4b

REQUIRED ACTION

Restore [Division 1 
and 2] DC electrical 
power subsystems to 
OPERABLE status.

Declare High Pressure Core Spray System 
[and 2C Standby 
Service Water System] 
inoperable.

f.i Be in MODE 3.  

AND

2 Be in MODE 4.

LUrIrLE. i iuai

2 hours

Immediately

12 hours 

36 hours

I'- I

3.8-27 Rev 1, 04/07/95
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DC Sources-Operating 
3.8.4

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY 

SR 3.8.4.1 Verif batter terminal volta e i 

-- t t -- ia i vgLIag - 7 da y

SR 3.8.4.2 Verify no visible corrosion at b tery 

terminals and connectors.  

OR 

Verify battery connectio resistance (is 
_ [1.5 E-4 ohm] for in r-cell connections 
• (1.5 E-4 ohm] for 'ter-rack connections 
_ [1.5 E-4 ohm] for. nter-tier connections 
/Vand 5 (1.5 E-4 oh for terminal 
cconnections].  

SR 3.8.4.3 Verify ba ery cells, cell plates, and 
racks s w no visual indication of ph ica 
damage r abnormal deterioration.

I, 

I,

SR 3.8.4.4 emove visible corrosion and erify battery 
cell to cell and terminal c nections are 
(clean and tight, and] co ed with 
anti-corrosion material.

SR .8.4.5 Verify battery co ection resistance (is 
_ [1.5 E-4 ohm] or inter-cell connecti 
< [1.5 E-4 ohm for inter-rack connect 
• [1.5 E-4 / o] for inter-tier cone oi 
and _ (1.5 -4 ohm] for terminal 
connectio ].

92

[12] months

ýS

(12] months

/

(continued)
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DC Sources-Operating 
3.8.4 

rFr-34 0 

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE FREQUENCY

SR 3.8.4

•vld~nG•-1• Verify each (required] baLttmte supplies ý: [400] amps a 
•/•. _ [8] hours. . 6m,• Z 

SR 3.8.4.0 ----------------NOTES-.•
-4 c--------

1. The moiTried pe To.r K . , 
test in SR 3.8. may be performed in 

lieu of r-- SR 3.8.4.

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 

supply, and maintain in OPERABLE status, 

the required emergency loads for the design 

duty cycle when subjected to a battery 
service test.  

.... .
3.8-29

[18 months]

[18 months]

(continued) 
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DC Sources-Operating 3.8.4 

T$TF-34,v

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE 

R .. i7----------------NOTE-------- " 

SR " 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 Ž (80]% of the 

manufacturer's rating when subjected to a 

performance discharge test or a modified 

performance discharge test.

TD

FREQUENCY

60months 
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 [851% 
of the expected 
life with 
capacity 
> 100% of 
manufacturer's 
rating

BWR/6 STS 3.8-30 Rev 1, 04/07/95



DC Sources-Shutdown 3.8.5

3.8 ELECTRICAL POWER SYSTEMS 

3.8.5 DC Sources--Shutdown

LCO 3.8.5 

APPLICABILITY:

ArT TnmcJ

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." 

MODES 4 and 5, 
During movement of irradiated fuel assemblies in the 

[primary or secondary] containment.  

tA- 6ZTh 3 ACf7 0-A

CONDITION 

. One or more required 
DC electrical power 
subsystems inpral 

0 R

REQUIRED ACTION 

K Declare affected 
required feature(s) 
inoperable.

OR 

6

X2.2

.1 Suspend CORE 
ALTERATIONS.

AND

Suspend movement of - irradiated fuel 
assemblies in the 
(primary or 
secondary] 
containment.

AND

Initiate action to suspend operations 
with a potential for 
draining the reactor 
vessel.

COMPLETION TIME

immedi atel y 

Immedi ately 

Immediately 

Immediately

AND 

(continued)
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DC Sources--Shutdown 3.8.5

(continued) 
SK

Initiate-action to 
restore required DC 
electrical power 
subsystems to 
OPERABLE status.

Immedi ately

SURVEILLANCE REOUIRLMLINI I I-Kr-LJ iII P- I¢

SURVEILLANCE 

SR 3.8.5.1 -------------------- NOTE-
The following SRs are not required to be 

performed. _SR 3.8.4&SR 3.8.4-ar d" Mar% ýj .-U .If- ... .® ........--- -
------------------------------

For DC sources required to be OPERABLE the 

following SRs are applicable:

SR 
SR 
SR

3.8.4.1 
3.8.4.2 
3.8.4.3

In accordance with applicable 
SRs

3.8-32 Rev 1, 04/07/95
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Battery Cell Parameters 
3.8.6

3.8 ELECTRICAL POWER SYSTEMS

3.8.6 Battery C 

LCO 3.8.6 

APPLICABILITY:

?ll Parameters 
A / 

Battery cell parameters for the (Division 1, 2, and 3] 
batteries shall be within the limits of Table 3.8.6-1.  

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 m e batteries 
with on or more 
batter cell 
para ters not within 
Cat gory A or B 
li its.  

S MsT- /
�.&f. 4'-TIckJS

-, I
A.I

AND

Verify pilot ceýl [s] 
electrolyte 1 el and 
float volta meet 
Table 3.8. 1 
Category limits.  

Ver'fy battery cell 
p ameters meet 
able 3.8.6-1 

Category C limits.

4.3 Restore battery cell 
parameters to 
Category A and B 
limits of 
Table 3.8.6-1.

I hour 

24 hours 

AND 

Once r 7da s 
he after 

31 days

(continued)
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Battery Cell Parameters 3.8.6

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE 

SR 3.8.6.2 Verify battery cell parameters et 
Table 3.8.6-1 Category B limi.  

SR 3.8.6.3 Verify average electrolyte tempera re of 

representative cells is _> [60]°F.

FREQUENCY
FREQUENCY 

92 days 

AND 

Once within 
24 hours aft 
battery 
discharge < (110] 

AND . a 

O •e within 
4 hours after 

battery 
"overcharge 

> (150] V 

92 days

Rev 1, 04/07/953.8-35BWR/6 STS
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Battery Cell Parameters 3.8.6

Table 3.8.6-1 (page 1 of 1) 
attery Cell Parameter Requirements

r:57TT-36c)

Ele rolyte Level

F

Specifi, 
Gravity~b)(c)

A

CATEGORY A: 
LIMITS FOR EACH 

DESIGNATED PILOT 
CELL

> Minimum level 
indication mark, 
and • ¾ inch 
above maximum 
level indication 
mark) I/

.195]

CATEGORY B: 
LIMITS FOR EA 
CONNECTED C L 

> Mini m level 
mdi tionn mark, 
an • ¼ inch 

ove maximum 
eve indication 

mark(a)

[ (1.190]

AND

Average of all connected cells 
> [1.200]

AcCATEGORY C: 

ALLOWABLE LIMITS 
FOR EACH 

CONNECTED CELL

Above top of plates, and not 
overflowing

Ii

moe than elow 
?age of all 
iected cells

AND

Average of all connected cells 
Ž [1.190]

(a) it is acceptable for the electrol e level to temporarily increase above 

the specified maximum level dun g equalizing charges provided it is not 

overflowing. 
i 

(b) Corrected for electrolyte mperature and level. Level correction i 

not required, however, wh battery charging is < [2] amps when on oat 

(c) A battery charging c rent of < (2] amps when on float charg is 

acceptable for mee ng specific gravity limits following a attery 

recharge, for a m imum of (71 days. When charging curr is used to 

satisfy specific gravity requirements, specific gravity f each 
allsancted elfl shavl b red p day c o n n e c t e d c e l l S ha l l be m e a s u re d pr i o r t o e p r t o h e [ 7 a

Rev 1, 04/07/953.8-36BWR/6 STS
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DC Sources-Operating B 3.8.4

-T 7-17%-3 o 
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 

requirements of Regulatory Guide 1.6 (Ref. 2) and IEEE-308 
(Ref. 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.  

Each of the Division 1 and 2 electrical power subsystems 

provides the control power for its 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," 
and LCO 3.8.10, "Distribution Systems--Shutdown.I

Each Division I and 2 battery has adequate storage cap to~carry tperequired l•uad/.,,.U,,uuu~ly fu!/at. lee• q 

an- to p form three co ete cycles of termittent 1 
as dis ssed in the FA, Section [8.3A4!] (Ref. 4).

(continued)
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BASES

BACKGROUND The Division 3 battery has 
(continued) re 'led load conti 

Each DC battery subsystem 
9A7TUV#ventilated room apart from 

29 r rh.ak *ii.+ .1

physically and electrically 
ensure that a single failur 
a failure in a redundant su 
between redundant Class 1E 
battery chargers, or distri

DC Sources-Operating 
B 3.8.4 

adeuate, storagetofcarry.  
fo t t ;6 .-ours (Re . 4) 

s separately housed in a 
its charger and distribution 
located in an area separated 
from the other subsystems to 
e in one subsystem does not cause 
bsystem. There is no sharing 
subsystems such as batteries, 
button panels.

The batteries for a DC electrical power subsystem are sized 
to produce required capacity at 80% of nameplate rating, 
corresponding to warranted ca acity at end of life cycles 

)1S!V ] and the 100% design demand.- ý c 
.75 cel

Each battery charger of Division I 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 

S 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 sutticientvcapacity to restore the battery 
bank from the design minimum charge to its fully charged 
state in 8 hours while supplying normal steady state loads 
(Ref. 4).

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)

Rev 1, 04/07/95

1

I MSEU

BWR/6 STS 8 3.8-52



DC Sources-Operating 
B 3.8.4 

37-5 -- YGo 

BASES 

APPLICABLE maintaining DC sources OPERABLE during accident conditions 

SAFETY ANALYSES in the eventof: 
(continued) 

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 (AOO) 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 limits 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." 

(continued) 
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BASES (continued)

ACTIONS 

1g5c2Tr

el

Conditionorepresents 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.

f --- e If one of the required Division 1 or 2 DC electrical power 
-subsystems is inopera (e.g.,~~e !L.e 

4WA (uA&noperab e battery charger 

an assocla inopera e atery), 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.  

With he 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, 

"Standby Service Water (SSW)] System and [Ultimate Heat Sink 

(UHS)"]].  

.Z1 and 5.  

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

BASES 

ACTIONS ;Ar. I and (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 
REQUIREMENTS

SR 3.8.4.1

Verifying battery terminal voltage while on float charge 
hels to en t eteness of the ng sys em n 

"It t err orm t ir intende . ". 4 n0tl in whlC the

Visual inspection t ietect croino hebteycl 

Fand conn~ections, measuremeto h resistane of each 
inter-cell, inte -rack, i nterter-nder ina c nection• 

provides an in cation of physical damage oor abno_ al 

deterioratio 'that could potentially degrade ba ery 

perfomnanc 

The lim s established for this SR must be o more than 201 

above e resistance as measured during j stallation, or not 

abov the ceiling value established by e manufacturer.  

T Surveillance Frequency for thes inspections, which can 

etect conditions that can cause er losses due to 

resistance heating, is 92 days. his Frequency is 

considered acceptable based on perating experience related 

to detecting corrosion trends 

(continued)
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BASES

SURVEILLANCE 
REQUIREMENTS 

(continued)

SR 3.8.4 

Visual nspection of the battery cells, cel plates, and 
batte racks provides an indication of ppsical damage or 
abno al deterioration that could poten ally degrade 
ba b ery performance.  

he 12 month Frequency of this SR consistent with 
IEEE-450 (Ref. 8), which recouens detailed visual 
inspection of cell condition an inspection of cell to cell 
and terminal connection resis nce on a yearly basis.

SR 3.8.4.4 and SR 3.8.4 

Visual inspection and sistance measurements of inter-ce 
inter-rack, inter-ti , and terminal connections provid an 
indication of physi 1 damage or abnormal deterioratio that 
could indicate de aded battery condition. The 
anti-corrosion m erial is used to ensure good.ele •ical 
connections an to reduce terminal deterioration. The 
visual inspec on for corrosion is not intended o require 
removal of d inspection under each terminal onnection.  

The remov of visible corrosion is a prev tive maintenance 
SR. Th presence of visible corrosion d s not necessarily 
repres nt a failure of this SR, provid visible corrosion 
is r oved during performance of thi Surveillance.  

R iewer's Note: The requirement o verify that terminal 
nnections are clean and tight pplies only to nickel 

admium batteries as per IEEE tandard P1106, "IEEE 
Recommended Practice for In allation, Maintenance, Testing 
and Replacement of Vented ckel - Cadmium Batteries for 
Stationary Applications." This requirement may be removed 
for lead acid batterie 

The connection resi ance limits for this SR must be n ore 
than 20% above the esistance as measured during 
installation, or ot above the ceiling value establ' hed by 
the manufacture 

The 12 month requency of these SRs istconsis nt with 
IEEE-450 ( f. 8), which recommends detaile isual 
inspectio of cell condition and inspectio of cell to cell 
and term nal connection resistance on a arly basis.  

(continued)
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BASES 

SURVEILLANCE SR 3. CfVi4e s) 
REQUIREMENTS __ ___ 

(continued) Ba 
adt nn the 

chaarger of According to 

ReglatrGuie13 (Ref. 9) a ery charger supply S•, Reg-Ve (ef 9,ue 

ist irr to be 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 ensure that these requirements can be 
ýj- 60-• satisfiedt.  

• _ £1L ,•fZ • 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 ied by a Note. The ason for the Note is 

that perfo ng the Surveillance w d remove a required DC 

electric power subsystem from rvice, perturb-the 

electr' I distribution systef and challenge safety 

syst . Credit may be tak for unplanned events t t 

fy the Surveillanc•., 

S R 3.88..44 

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 correspond to the design duty 

cycle requirements as specified in Reference 4.  

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 on er 6 ont 

(continued) 
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SURVEILLANCE S 3.84 (continued) 
REQUIREMENTS - • " t

__r mo fi e -,& _,ene-i-shagetesti a~ simelatd dut 

-ye consist of just two rates; 'the one minute rate 

for hattery or the largest current load of the 

u y iic e 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(jI 

one minute discharge represents a very small portion of 

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 tmaifh 

above the m~inimium battery terminal voltage 0snp!ed id in the 

battery service test for the duration of equal to that 

of the service test. ( W 

m dified 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 F•period of the load duty cycle, in addition to determining 

per"- _ -- -- c -act.. Ini ial conditi n for 
its percentage of ratdcpciy 

nt-in o 

the modified performance discharge test should be identical• 

(flOiJ .to those specified for a service test.  

The reason for Note 2 is that performing the Surveillance 

would remove a required DC electrical power subsystem from 

A4• service, perturb the electrical distribution system, and 

challenge safety systems. Credit may be taken for unplanned 

events that satisfy the Surveillance.

/M4tOV TV~ 
z/ 
AS6 /

f
-& (0

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.  

-A b,&ttcr*1MzdifMier ~furi mae st 1.a, ddsctbd 
S.~ .3.. Either the battery performance 

discharge test or the modified performance discharge test is

(continued)
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JRVEILLANCE SR 3.8 cniud 
QUIREMENTS acceptable for satisfying SR 3.6 _ owever, only the 

modified performance discharge test may be used to satisf 

/1 I 't-. -e 1Sr . 1S thefrequirements of SR 3.8.4zW

qiI O'i The acceptance criteri 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 

t/J5 "•,r load requirements.L 

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 

life, the Surveillance Frequency is only reduced to 24 

months for batteries t t retain capacity >_ 100% of the 

omanufacturer's rating egradation is indicated, according 

to IEEE-450 (Ref. en the battery capacity drops by 

more than 10% rela ive 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 IEEE-450 (Ref.jo! 

"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 unplanned-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, 6ect"01rt-i:l.  

(continued) 
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REFERENCES 5. FSAR, Chapter [6].  

(continued) 6. FSAR, Chapter [15].  

7. Regulatory Guide 1.93, December 1974.  

8. IEEE Standard 450, 1987.  

9. Regulatory Guide 1.32, February 1977.  

10. Regulatory Guide 1.129, December 1974.
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T51'F-3 (o
B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.5 DC Sources-Shutdown 

BASES

BACKGROUND

APPLICABLE 
SAFETY ANALYSES

LCO

A description of the DC sources is provided in the Bases for 

LCO 3.8.4, 'DC Sources-Operating." 

The initial conditions of Design Basis Accident and 

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 facility 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 

StatementU

The DC electrical power subsystems, each consisting of 

[two] battery banks, [one or two] battery charger[s], and

(continued)
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757-F'-3Lte' 
BASES 

ICO 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, 0Distribution 
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. 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; 

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, and 3 

are covered in LCO 3.8.4.

ACTIONS

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 b 

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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BASES 

ACTIONS .. .2.1..(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 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 immediately 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 SR 3.8.5.1 3 

REQU IREMENTS 
SR 3.8.5.1 requires performance of all Su veillances 

required by SR 3.8.4.1 through SR 3.8.4 Therefore, see.  

the corresponding Bases for LCO 3.8.4 for adiscussion 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.  

(continued) 
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BASES (continued) 

REFERENCES 1. FSAR, Chapter [6].  

2. FSAR, Chapter [15].
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B 3.8 ELECTRICAL POWER SYSTEMS
T�TP-� �

B 3.8.6 BatterywParameters

BASES

BACKGROUND This LCO delineate- the 1. mits onlelectrolyte temperature, 

level, oat vo-tage and for the DC power 

Ssource 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 

&I 2 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 

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 power or all onsite 

AC power; and 

b. A worst case single failure.  

Since batteryt~parameters support the operation of the 

DC power sources, they satisfy Criterion 3 of the:.NRC.-oltcy 

Statement. ' 

LCO Batteryr 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 

4V(antiL---------------Idoperational occurrence or a postulated DBA.  
910ýJ•o limits are conservatively established, allowing 

continued DC electrical system function even with limits not 

met.  

lN~e~V ~ L~Oe~As6
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BASES (contlinued), 

APPLICABILITY Tjhe battery anparamtr r e~~~~-oel o h 

spotof the associatdD l rc powrsb 
Thereorebat er I•l ru uired when the D 

power source is require o be PERABLE. Refer to the 

Applicability discussion in Bases for LCO 3.8.4 and 

LCO 3.8.5.  

ACTIONS '.1. A.2. and A.3 
SWith parrameters of oneo~r more cells in one or more 

(batteries not within t (i.e., Category A limits not 

g,•!met, Category B limi s not met, or Category A and B limits 

lnot met) but withithe Category C limits specified io 

Tade tn6-1f the sbatte is degraded but there as tite .  
Ssufficient capac. to perform the intended functiof 

/t•jSQ T- Therefore, the pfected battery is not required ts, 

x,(o I A0,0th considered in able solely abl result of Catpn A or B 

functionnot A and continued operation is ped t for a 

I nitia veriiai eas pcfi rvt esret 

• •limited p d 

The pil cell electrolyte level and fll. Takinge are 

requir a to be verified to meet Categor limits within 
1hou •(Required Action A.1). This c k provides a quick 

infication of the status of he remat er of the battery 

pe ters Onare ot seve y to dspect the electrolyte 
1cel •. and to-.confirm the float oaefthpitcl.  

ce hour is c onaide. T r iaile amount of time to 
,erform the requi red veri fica n 

Verification that the Cate ary C limits are met (Required 

Action A.2) provides assu) nce that, during the time needle 

to restore the parameteer to the Category A and 8 1imits, 
te battery is still c able of performing-its intended/ 

fntihon. A peri---od ;24 hours is allowed to complete/he 

Ain d•ls pverecaose vecificatia bicauses coseistents 

wihmut noaained fr each connectef cell. S akin v .iae .  

consideration-bot• the time required to per(ontined) 

verification anthe assurance that the batteryev 1 
parameters are: ot severely degraded, this time is " 

cnsidered r (,onable. The verification is r ~eated at 7 

day - 1erva until the parameters are testoed to Category 

A andBy'.t. .unThis"periodic verification/is consistent 

with th normal Frequency of pilnot cell S,,' vil e...  

S~(continued) 
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BASES

A.2 an continueu) 

tinued eration is only permitted for/1 days before 

tery --11 parameters must.be restor to within 

-ego A and B limits. Taking t onsideration that 

1 attery capacity is degraded su'ficient capacity 

s to perform the intended f ction and to allow ti mto 

y restore the battery cell rameters to normal li fts, 

s time is acceptable for o ration prior to declaring the 

batteries inoperable.

ameter is outside the Cae C.•ifL 
M£ sufficient capacity to spply the 
rpallirpn t ured and the 

ael...l~. i no gmust be declared 
nally, er p oentialy reme 
no ompleting the Requid Actions .of 
he equired Completion ime or average 

e of representativ ells falling 
cause for imnediat y declaring t,)de 

ical power subsyst m inoperable.

SURVEILLANCE 
REQUIREMENTS 

(040

7 SR 3°8.6/•° The SR verifies i-hat Category A battery cell parameters are 

consistent with EEE-450 (Ref. 3), which re mmends regular 

battery inspec ions (at least one per mon including 

voltage, spe fic gravity, and electrole temperature of 
pilot cell/ 

The quarterly inspection of 'pecific gravity and voltage 
c si'stent with IEEE-450 f.Rf 3). In addition, within/ 

34hours of a battery di (harge < [110] V or a batter•V 
o•vercharge > (150] V, te battery must be demonstra •dd to 

•meet Category B limi1 . Transients, such as moto ystarting 
•traniets which ma momentarily cause battery doltage to 

drop to"• (110] gV d'onot constitute a batter ydischarge 
provided the batry terminal voltage and flat current 

(continued
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BASES 

SURVEILLANCE SR 3.8.6.2 (continu ) 
REQUIREMENTS return to pre-tra lent values. This inspection is also 

consistent with EE-450 (Ref. 3), which rec nds special 

inspections fo owing a severe discharge or overcharge, to 

ensure that significant degradation of he battery occurs 
as a conse ence of such discharge or o rcharge.  

SR 3 .6.3 

T s Surveillance verification at the average temperature jfrepresentative cells is ?. 6 •F is consistent with a 

recommendation of IEEE-450 ( f. 3), which states that the 
temperature of electrolytes n representative cells should 
be determined on a quarte• y basis.  

Lower than normal temp atures act to inhibit or reduce 
battery capacity. T s SR ensures that the operating 
temperatures remain ithin an acceptable operating rnge.  
This limit is bas on manufacturer's reconnendat s.  

Table 3.8.6

This table delineates the limits on elec olyte level, float 
voltage, nd specific gravity for thre different 
categores. The meaning of each cat ry is discussed 
below 

Ca gory A defines the normal p ameter 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 limit specified for electrolyte level are 

based on manufactur 's recommendations and are consis t 
with the guidance n IEEE-450 (Ref. 3), with the extr 
k inch allowanc above the high water level indica o n for 

operating ma n to account for temperatures and arge 
effects. I ddition to this allowance, footno a to 

Table 3.8. 1 permits the electrolyte level above the 

specifie maximum level during equalizing c rge, provided 

it is overflowing. These limits ensu that the plates 

suffe no physical damage, and that ade te electron 

(continued)
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CE Table 3.8.6-1/(continued) 
TS transfer pability is maintained in the eve t of transient 

conditi s. IEEE-450 (Ref. 3) recommends at electrolyte 
level eadings should be made only after e battery has 

bee at float charge for at least 72 rs.  

he Category A limit specified for oat voltage is % 2.13 V 

per cell. This value is based o the recommendation of 

IEEE-450 (Ref. 3), which state that prolonged operation of 

cells below 2.13 V can reduc the life expectancy of cells.  

The Category A limit spe fied for specific gravity for ch 

pilot cell is k 1.195 .015 below the manufacturer's ly 

charged nominal spec* ic gravity or a battery chargi 

current that had s ilized at a low value). This alue is 

characteristic o charged cell with adequate c acity.  

According t -450 (Ref. 3), the specific gr vity 

readings are sed on a temperature of 77°F •C).  

The speci c gravity readings are correct for actual 

electro e temperature and level. For ach 3F (1.67"C) 

above a (25C), 1 point (0.001) is ded to the reading; 

1 p nt is subtracted for each 3°F ow 77°F. The specific 

gr ity of the electrolyte in a c increases with a loss 
water due to electrolysis or aporation. Level 

correction will be in accorda with manufacturer's 
recommendations.  

Category B defines the n al parameter limits for each 
connected cell. The t "connected cell" excludes any 

battery cell that ma e jumpered out.  

The Category B V'its specified for electrolyte 1 1 and 

float voltage e the same as those specified f Category A 

and have bee iscussed above. The Category imit 

specified specific gravity for each con ted cell is 

2 1.190 .020 below the manufacturer's charged, 
nomina specific gravity) with the aver of all connected 

cell 1.200 (0.010 below the manufac rer's fully charged, 

no al specific gravity). These va es are based on 
ufacturer's recommendations. minimum specific 

'avity value required for each 1 ensures that the 

effects of a highly charged or ewly installed cell do not 

mask overall degradation of e battery.  

(continued)
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ANCE Table 3.8.6-1 (continued) 
ENTS 

Category C efines the limit for each connected cell. These 
values, though reduced, provide assurance that sfficient 
capacit exists to perform the intended function nd 

matnt n a margin of safety. When any battery arameter is 

outs de the Category C limit, the assurance sufficient 
ca city described above no longer exists, nd the battery 

st be declared inoperable.  

The Category C limit specified for el ctrolyte level (above 

the top of the plates and not over wing) ensures that the 

plates suffer no physical damage d maintain adequate 
electron transfer capability. e Category C Allowable 
Value for float voltage is ba d 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 ell problems and may require c 1 
replacement.  

The Category C limi of average specific gravity 
(• (1.190]), is b ed on manufacturer's recommend ions 

(0.020 below th manufacturer's recommended ful charged, 

nominal speci c gravity). In addition to th limit, it is 

required th the specific gravity foreach nnected cell 
must be no ess than 0.020 below the aver of all 

connecte cells. This limit ensures tha the effect of a 

highly arged or new cell does not ma overall degradation 
of th battery.  

T footnotes to Table 3.8.6-1 t apply to specific 
avity are.applicable to Cate y A, B, and C specific 

gravity. Footnote (b) in Tab 3.8.6-1 requires the above 

mentioned correction for el trolyte level and temperature 
with the exception that 1 el correction is-not required 

when battery charging c ent is < 2 amps on float charge 

This current provides, n general, an indication of ove 1 
battery condition.  

Because of specifi gravity gradients that are pr uced 

during the rech ging process, delays of severa days may 

occur while w ting for the specific gravity stabilize.  
A stabilize charger current is an acceptab alternative to 

specific g vity measurement for determinj g the state of 

charge. his phenomenon is discussed i EEE-450 (Ref. 3).  

Footnote (c) to Table 3.8.6-1 allows e float charge 

(continued)
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Table 3.8. - (continued) 

curren to be used as an altern eto specific gravit for 
up to days following a batt y recharge. Within ] days 
eac connected cell's specifc gravity must be m sured to 
c firm the state of char. Following a minor attery 
echarge (such as equaV Ing charge that doe not follow a 

deep discharge) specif gravity gradients e not 
significant, and con rming measurements y be made in less 
than [7] days.  

"Reviewer's Not : The value of [2] ps used in footnote b) 
and (c) is t nominal value for oat current establi ed 
by the bat ry vendor as repres ing a fully charge I 
battery h an allowance for erall battery cond° ion.

REFERENCES 1. FSAR, Chapter [6].  

2. FSAR, Chapter [15].  

3. IEEE Standard 450, t

t953
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