
Entergy Nuclear Northeast
Entergy Nuclear Operations, Inc.
James A. Fitzpatrick NPP
P.O. Box 110
Lycoming, NY 13093

terg Tel 315 349 6024 Fax 315 349 6480

T.A. Sullivan
Site Vice President - JAF

April 27, 2005
JAFP-05-0082

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D. C. 20555

SUBJECT: James A. FitzPatrick Nuclear Power Plant
Docket No. 50-333
Technical Specification Amendment to DC Electrical System Requirements

Gentlemen:

Pursuant to 10 CFR 50.90, Entergy Nuclear Operations, Inc. (ENO) is submitting a request for
amendment to the Technical Specifications (TS) for the James A. FitzPatrick Nuclear Power Plant
(JAFNPP).

The proposed amendment would change specifications 3.8.4, 3.8.5 and 3.8.6, all of which deal with the
DC electrical system. These changes are based on TS Task Force (TSTF) Change Traveler TSTF-360
(Revision 1) that has been approved generically for the boiling water reactor (BWR) Standard TS,
NUREG-1433 (BWR/4).

There are no commitments made by the Licensee in this letter.

Attachment I provides a description and justification of the proposed changes.
Attachment 2 provides the no significant hazards consideration and environmental assessment.
Attachment 3 provides typed TS pages with the proposed changes incorporated.
Attachment 4 provides the existing TS pages marked-up to show the proposed changes.
Attachment 5 provides a draft copy of the associated TS Bases pages marked-up to show the proposed
changes.

ENO requests approval of the proposed license amendment by February 15, 2006, with the amendment
being implemented within 60 days. The requested approval date and implementation period will allow
sufficient time for effective planning and scheduling of affected activities associated with this proposed
amendment. Although the associated TS Bases change does not require NRC approval, a marked-up copy
has been included with this transmittal for your convenience.

In accordance with 10 CFR 50.91, a copy of this application, with attachments, is being provided to the
designated New York State Official.
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Should you have any questions concerning this letter, please contact Mr. Richard Plasse at (315) 349-
6793.

I declare under penalty of perjury that the foregoing is true and correct.

Executed on this the 26h day of May, 2005.

Sincerely,

a 7

5 _ _1 - up - _ _ ams_

T. A. Sullivan
Site Vice President

Attachments:
1. Description and Assessment
2. No Significant Hazards Consideration and Environmental Assessment
3. Proposed Technical Specification Pages (Retyped)
4. Proposed Technical Specification Changes (Mark-Up)
5. Proposed Technical Specification Bases Changes (Mark-Up)

cc: Regional Administrator, Region I Mr. Paul Eddy
U. S. Nuclear Regulatory Commission New York State Department
475 Allendale Road of Public Service
King of Prussia, PA 19406-1415 3 Empire State Plaza, 10 'h Floor

Albany, New York 12223
Office of the Resident Inspector
U. S. Nuclear Regulatory Commission
P. 0. Box 136
Lycoming, NY 13093

Mr. P. Milano, Sr. Project Manager
Project Directorate I
Division of Licensing Project Management
Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Mail Stop: MS-8-C2
Washington, DC 20555-0001

Mr. Peter R. Smith, President
NYSERDA
17 Columbia Circle
Albany, NY 12203-6399
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Description and Assessment

1.0 INTRODUCTION

The proposed license amendment requests new actions for an inoperable battery charger and alternate
battery charger testing criteria for Limiting Condition for Operation (LCO) 3.8.4. Also, Technical
Specifications (TS) Table 3.8.6-1, "Battery Cell Parameter Requirements," is to be relocated to a licensee
controlled program, and specific actions with associated completion times for out-of-limits conditions for
battery cell voltage, electrolyte level, and electrolyte temperature will be added to TS Section 3.8.6. In
addition, specific Surveillance Requirements (SRs) are being proposed for verification of these
parameters.

A new program is proposed for the maintenance and monitoring of station batteries based on the
recommendations of the Institute of Electrical and Electronics Engineers (IEEE) Standard 450-1995,
"IEEE Recommended Practice for Maintenance, Testing, and Replacement of Vented Lead-Acid
Batteries for Stationary Applications." The items proposed to be relocated will be contained in this new
program.

2.0 PROPOSED CHANGE

These changes are based on TS Task Force (TSTF) Change Traveler TSTF-360 (Revision 1) that has been
approved generically for the boiling water reactor (BWR) Standard TS, NUREG-1433 (BWR/4). TSTF-
360, Revision 1, "DC Electrical Rewrite," was approved for incorporation into Standard Technical
Specifications (STS) by the NRC staff on December 18, 2000, as set forth in a letter from W. D. Beckner,
NRC to A.R. Pietrangelo, NEI. This TSTF provides guidance for the rewrite of current TS requirements
for Class I E DC power supply systems as referenced in the STS NUREGs (including NUREG-1433 for
General Electric BWR/4, and NUREG-1434 for General Electric BWR/6). In adopting the staff-approved
TSTF-360, Revision 1, licensees are expected to address the following areas to be consistent with TSTF-
360 during conversion of plant TS to the improved STS format of the above stated NUREGs:

(1) Provide specific actions and increased completion time for an inoperable battery charger.
(2) Provide alternative testing criteria for battery charger testing.
(3) Relocate SR 3.8.4.4 to SR 3.8.6.6
(4) Replace battery specific gravity monitoring with float current monitoring.
(5) Relocate limiting values for battery cell float voltage, electrolyte level and electrolyte temperature

to a licensee controlled program.
(6) Create an administrative program under TS section 5.5.14 to reference actions for cell voltage and

electrolyte level.
(7) Provide specific actions with increased completion times for out-of-limits conditions for cell

voltage, electrolyte level and electrolyte temperature.
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3.0 TECHNICAL ANALYSIS

The James A. FitzPatrick Nuclear Power Plant (JAFNPP) DC electrical power system consists of two 125
VDC electrical power subsystems, and two 419 VDC low pressure coolant injection (LPCI) Motor
Operated Valve (MOV) independent power supply subsystems. Each subsystem consists of one battery,
one battery charger, and the corresponding control equipment and interconnecting cabling supplying
power to the associated bus.

The 125 VDC 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 VAC and selected 600 VAC
distribution systems. Each 125 VDC subsystem is energized by one 125 VDC battery and one 125 VDC
battery charger. Each battery is exclusively associated with a single 125 VDC bus. Each battery charger is
exclusively associated with a 125 VDC subsystem and cannot be interconnected with any other 125 VDC
subsystem. The chargers are supplied from the same AC load groups for which the associated 125 VDC
subsystem supplies the control power. The loads between the redundant 125 VDC subsystem are not
transferable except for the Automatic Depressurization System (ADS). The ADS valve solenoids are
normally fed from the Division 1 125 VDC subsystem with the Division 2 125 VDC subsystem providing
a backup source. In addition, the Division 1 125 VDC subsystem provides a backup source to the
Division 2 ADS logic circuits.

The 419 VDC LPCI MOV independent power supply subsystems provide the 600 VAC LPCI
Independent Power Supply System with a reliable source of power to operate the motor operated valves
associated with the LPCI subsystems and provide power to one RCIC pump enclosure exhaust fan via the
600 VAC LPCI independent power supply inverters and associated distribution system. The 419 VDC
LPCI MOV independent power supply system consists of two subsystems.

Each 419 VDC LPCI MOV independent power supply subsystem is energized by the associated 419
VDC battery or the associated 419 VDC rectifier/charger. Each battery and rectifier/charger is exclusively
associated with a 419 VDC LPCI MOV independent power supply subsystem and cannot be
interconnected with the other 419 VDC LPCI MOV independent power supply subsystem.

During normal operation, the DC loads are powered from the battery chargers with the batteries floating
on the system. In cases where momentary loads are greater than the charger capability, or battery charger
output voltage is low, or on loss of normal power to the battery charger, the DC loads are automatically
powered from the batteries. Also, on a LPCI automatic actuation signal, the 419 VDC rectifier/charger
AC input breakers will open and the 600 VAC LPCI independent power supply inverters will be powered
from the 419 VDC LPCI MOV independent power supply batteries.

Entergy Nuclear Operations, Inc. (ENO) reviewed and evaluated the proposed changes to the TS as
follows:
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Change 1: Provide Specific Actions and an Increased Completion Time for an Inoperable Battery Charger

New Condition A with its associated Required Actions and Completion Times would be added to TS
3.8.4 to address the condition where a required 125 VDC battery charger becomes inoperable.

Required Action A.1 requires that the battery terminal voltage be restored to greater than or equal to the
minimum established float voltage within 2 hours. Required Action A.2 requires verification that the
battery float current be less than or equal to 2 amps once per 12 hours. Required Action A.3 limits the
restoration time for the required inoperable battery charger to 7 days. Existing TS 3.8.4 Conditions A, B,
and C are re-designated to reflect the addition of new Condition A.

This Condition addresses a situation where one required battery charger becomes inoperable. The revised
LCO focuses on retaining battery capabilities based on the following:

1. Required Action A.1 assures the discharge is terminated by requiring that the battery
terminal voltage be restored to greater than or equal to the minimum established float
voltage within 2 hours. This time period provides an allowance for returning the
inoperable charger to operable status or for establishing an alternate means of restoring
battery terminal voltage to greater than or equal to the minimum established float voltage.
This provides assurance that the battery will be restored to its fully charged condition
from any discharge that might have occurred due to the charger inoperability. A
discharged battery having terminal voltage of at least the minimum established float
voltage indicates that the battery is on the exponential charging current portion of its
recharging cycle. There is no comparable limitation in the current JAFNPP TS. As such,
including this action provides for continued safe plant operation.

2. Required Action A.2 requires that once per 12 hours, battery float current be verified to
be less than or equal to 2 amps. This indicates that, if the battery had been discharged as
the result of the inoperable battery charger, it has now been fully charged. If at the
expiration of the 12-hour period, the battery float current is not less than or equal to 2
amps, there may be additional battery problems and the battery must be declared
inoperable. This verification provides assurance that the battery has sufficient capacity to
perform its assumed duty cycle.

Given that the DC bus remains energized, the battery discharge (i.e., if it were occurring) is terminated
based on restoration of battery terminal voltage (i.e., Required Action A.1), and the battery is fully
recharged based upon battery float current (i.e., Required Action A.2), there is reasonable basis for
extending the restoration time for an inoperable charger beyond the existing 8-hour limit to 7 days (i.e.,
Required Action A.3). Required Action A.3 is applicable if an alternate means of restoring battery
terminal voltage to greater than or equal to the minimum established float voltage has been used (e.g.,
portable temporary battery chargers).

The revised actions focus efforts on retaining battery capabilities, retaining the requirement for charger
operability, and applying a reasonable restoration time for an inoperable battery charger to avoid an
unnecessary plant shutdown transient. Therefore the licensee finds the proposed changes are reasonable,
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meet 10 CFR 50.36 requirements, are consistent with the intent of NUREG 1433, Revision 3, and
therefore are acceptable.

Change 2: Provide Alternative Testing Criteria for Battery Charger Testing

SR 3.8.4.2 provides the battery charger performance test acceptance criteria for the 125 VDC battery
chargers. 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 accomplishes the objective 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.

SR 3.8.4.1 requires verification that battery terminal voltage is within limits. This provides assurances
that the battery will be restored to its fully charged condition from any discharge that might have occurred
due to charger inoperability. The battery is recharged when the measured charging current is less than or
equal to 2 amps for the 125 VDC batteries and less than or equal to I amp for the LPCI MOV
independent power supply batteries. The proposed changes relocate the specific terminal voltage values
to the licensee controlled program being added as TS Section 5.5.14. Therefore, the licensee finds the
proposed changes are reasonable, are consistent with the intent of NUREG 1433, Revision 3, and
therefore are acceptable.

Change 3: Relocate SR 3.8.4.4 to SR 3.8.6.6

In the relocation of SR 3.8.4.4 (Battery Capacity Testing) to TS Section 3.8.6 (Battery Parameters) as SR
3.8.6.6, no changes are proposed to SR 3.8.4.4. TS Section 3.8.5 is being revised editorially to delete
reference to SR 3.8.4.4. Therefore, the licensee finds the proposed change is consistent with the intent of
NUREG 1433, Revision 3 and therefore is acceptable.

Change 4: Replace Battery Specific Gravity Monitoring with Float Current Monitoring

Existing SR 3.8.6.1 and SR 3.8.6.2, in conjunction with Table 3.8.6-1, require monitoring of individual
cell specific gravity. However, the provision of Table 3.8.6-1, Footnote (c), allows the use of a battery
charging current less than 2 amps for the 125 VDC batteries and less than I amp for the LPCI MOV
independent power supply batteries when on float charge to be used to satisfy specific gravity
requirements.

The use of float current is the most accurate indicator of the status of the battery. Specific gravity readings
may not be accurate when the battery is on charge following a discharge or following the addition of
water. Therefore, the licensee finds the proposed change is reasonable, meets 10 CFR 50.36 requirements,
is consistent with the intent of NUREG 1433, Revision 3, and therefore is acceptable.
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Change 5: Relocate Limiting Values for Battery Cell Float Voltage. Electrolyte Level, and Electrolyte
Temperature to a Licensee Controlled Program

The proposed change is to relocate TS 3.8.6 Condition A, SR 3.8.6.1, SR 3.8.6.2, SR 3.8.6.3, and Table
3.8.6-1 to the licensee controlled program described in proposed TS Section 5.5.14, with the exception
that battery specific gravity monitoring is being replaced with float current monitoring, as described
above.

Currently TS Table 3.8.6-1 has various categories (A, B, and C) of limitations on battery cell voltage,
electrolyte level, and specific gravity parameters. Category A and Category B limits reflect nominal fully
charged battery parameter values which provide significant margin above that required for declaration of
an operable battery. These Category A and B values represent appropriate monitoring levels and
appropriate preventive maintenance levels for long-term battery quality and extended battery life. The
licensee proposes that these values and the actions associated with restoration of battery cell parameters
be relocated to a licensee controlled program being added as TS Section 5.5.14 that is under the control of
10 CFR 50.59. Required Actions associated with Category C limits in TS Table 3.8.6-1 are retained in the
TS as discussed in changes numbered 4 and 7.

The proposed changes provide adequate assurance of system operability commensurate with the safety
significance since the relocated SRs will continue to be performed, and any changes will be evaluated in
accordance with 10 CFR 50.59.

The proposed change to delete the word "cell" from the title of TS Section 3.8.6 and to revise the wording
of the LCO is editorial, and therefore, is acceptable.

The proposed changes ensure the battery parameters (maintenance, testing and monitoring) are performed
in accordance with the "Battery Monitoring and Maintenance Program" as specified in Specification
5.5.14. Therefore, the licensee finds the proposed changes are reasonable, meet 10 CFR 50.36
requirements, are consistent with the intent of NUREG 1433, Revision 3, and therefore are acceptable.

Change 6: Create an Administrative Program Under TS Section 5.5.14 to Reference Actions for Cell
Voltage and Electrolyte Level

The proposed change adds a new TS Section 5.5.14, "Battery Monitoring and Maintenance Program."
The program will monitor various battery parameters and is based on the recommendation of IEEE 450-
1995. This program will have the elements relocated from the affected TS LCOs, and changes to the
program will be reviewed by the licensee under 10 CFR 50.59 to determine if the changes require prior
NRC review and approval. This change contains the necessary elements to ensure that the batteries
continue to be maintained in a highly reliable condition. Therefore, the licensee finds the proposed change
reasonable, meets 10 CFR 50.36 requirements, is consistent with the intent of NUREG 1433, Revision 3,
and therefore is acceptable.
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Change 7: Provide Specific Actions with Increased Completion Times for Out-of-Limits Conditions for
Cell Voltage. Electrolyte Level, and Electrolyte Temperature

The licensee proposes Specific Actions for parameters that have a unique impact on the battery and its
continued operability. The licensee proposes changes to TS Section 3.8.6 in order to provide increased
Completion Times for Out-of-Limits Conditions for cell voltage, electrolyte level, and electrolyte
temperature. These Completion Times recognize the margins available, the minimal impact on battery
capacity and capability to perform its intended function, and the likelihood of effecting restoration in a
timely fashion thereby avoiding unnecessary plant shutdown. In addition, SRs are proposed to verify that
the batteries are maintained within the established limitations.

Condition A addresses the condition where a battery has one or more cells with a float voltage of less than
2.07 V. With a float voltage of less than 2.07 V, the battery cell must be considered degraded. Within 2
hours, verification of the required battery charger operability is made by monitoring the battery terminal
voltage (i.e., performance of SR 3.8.4.1), and determining the overall state of charge by monitoring the
battery float current (i.e., performance of SR 3.8.6.1).

These actions assure 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 being less than 2.07 V, and continued operation is permitted for a limited
period up to 24 hours. This is considered a reasonable time to effect restoration of the out-of-limit
condition.

Condition B represents the condition where a battery is found with float current greater than 2 amps for
the 125 VDC batteries or greater than I amp for the LPCI MOV independent power supply batteries. This
indicates that a partial discharge of the battery has occurred. This may be due to a temporary loss of the
battery charger, or possibly due to one or more battery cells in a low voltage condition reflecting some
loss of capacity. Within 2 hours, verification of the required battery charger operability is made by
monitoring the battery terminal voltage (i.e., performance of SR 3.8.4.1). If the terminal voltage is found
to be less than the minimum established float voltage, there are two possibilities: the battery charger is
inoperable or is operating in the current limit mode. Condition A of LCO 3.8.4 addresses charger
inoperability. If the charger is operating in the current limit mode after 2 hours, that is an indication that
the battery has been substantially discharged and likely cannot perform its required design functions. The
time to return the battery to its fully charged condition in this case is a function of the battery charger
capacity, load on the associated DC system, the amount of the previous discharge, and the recharge
characteristic of the battery. If the charge time is extensive, and there is not adequate assurance that it can
be recharged within 12 hours (Required Action B.2) the battery must be declared inoperable.

If float voltage is satisfactory and there are no cells less than 2.07 V, there is assurance that, within 12
hours, the battery will be restored to its fully charged condition (Required Action B.2) from any discharge
that might have occurred due to a temporary loss of the battery charger. The time to return a battery to its
fully charged state under this condition is a function of the amount of the previous discharge and the
recharge characteristic of the battery. Thus, there is assurance of fully recharging the battery within 12
hours, thereby avoiding a premature unit shutdown with its own attendant risk.
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If the condition is due to one or more cells in a low voltage condition but still greater than 2.07 V, and
float voltage is found to be satisfactory, this is not an indication of a substantially discharged battery and
12 hours is a reasonable time to restore float current prior to declaring the battery inoperable.

Condition C addresses the condition where a battery is found with the electrolyte level in one or more
cells less than minimum established design limits. With the electrolyte level in one or more cells above
the top of the plates, but below the minimum established design limits, the battery still retains sufficient
capacity to perform the intended function. Therefore, the affected battery is not required to be considered
inoperable solely as a result of the electrolyte level requirement not being met. Within 31 days, the
minimum established design limits for electrolyte level must be restored. This is reasonable and
acceptable.

With electrolyte level below the top of the plates, there is a potential for dryout and plate degradation.
Required Actions C.1 and C.2 address this potential as well as provisions in TS Section 5.5.14. Required
Actions C.1 and C.2 are only applicable if electrolyte level was below the top of the plates. The Required
Action C.2 requirement to verify that there is no leakage by visual inspection and the Specification 5.5.14,
Item b, to initiate action to equalize and test in accordance with manufacturer's recommendation are taken
from Annex D of IEEE 450-1995. They are performed following the restoration of the electrolyte level to
above the top of the plates. Based on the results of the testing, the battery may have to be declared
inoperable and the affected cell(s) replaced. Therefore, the licensee finds the proposed change reasonable
and acceptable.

Condition D addresses the condition where a battery is found with a pilot cell temperature less than the
minimum established design limits. A low electrolyte temperature limits the current and power available
from the battery. Since the battery is sized with margin, while battery capacity is degraded, sufficient
capacity exists to perform the intended function. Therefore, the affected battery is not required to be
considered inoperable solely as a result of the pilot cell temperature not being met, and the 12 hour
Completion Time provides a reasonable time to restore the temperature within established limits.

Condition E addresses the condition with one or more batteries in redundant subsystems with battery
parameters not within limits. Given this condition, there is not sufficient assurance that battery capacity
has not been affected to the degree that the batteries can still perform their required function, given that
redundant batteries are involved. With redundant batteries involved, this potentially could result in a total
loss of function on multiple systems that rely upon the batteries. The longer completion times specified
for battery parameters on non-redundant batteries not within limits are therefore not appropriate, and the
parameters must be restored to within limits on at least one redundant subsystem within 2 hours.

Condition F specifies actions to take when the Required Action and associated Completion Time of
Condition A, B, C, D or E are not met. When any battery parameter is outside the allowances of the
Required Actions for Condition A, B, C, D or E, sufficient capacity to supply the maximum expected load
requirement is not assured and the corresponding battery must be declared inoperable immediately. This
Condition also specifies actions to take when a battery is found with one or more battery cells having a
float voltage less than 2.07 V and float current greater than 2 amps for the 125 VDC battery (or greater
than I amp for the LPCI MOV independent power supply battery). This indicates that the battery capacity
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may not be sufficient to perform the intended functions. The battery must, therefore, be declared
inoperable immediately.

SR 3.8.6.1 requires verification that each battery float current be less than or equal to 2 amps for the 125
VDC batteries and less than or equal to I amp for the LPCI MOV independent power supply batteries.
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 to 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 and the 7-day Surveillance Frequency is acceptable.

SR 3.8.6.2 and SR 3.8.6.5 verify that the cell voltage of either pilot cells or each connected cell are
greater than or equal to the short-term absolute minimum voltage, representing the point where battery
operability is in question. 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 130.2 V at the 125 VDC battery terminals and 403.6 V at the LPCI
MOV independent power supply battery terminals, or 2.17 volts per cell (Vpc). This provides adequate
over-potential, which limits the formation of lead sulfate and self-discharge, which could eventually
render the battery inoperable. Float voltage in this range or less, but greater than 2.07 Vpc, is addressed in
the program referenced in new TS Section 5.5.14. The Surveillance Frequency for cell voltage
verification every 31 days for pilot cells and 92 days for each connected cell is consistent with IEEE 450-
1995.

SR 3.8.6.3 requires verification that each battery connected cell electrolyte level be greater than or equal
to minimum established design limits. The limits specified for electrolyte level ensures that the plates
suffer no physical damage and that the cell maintains adequate electron transfer capability. The
Surveillance Frequency of 31 days is consistent with IEEE 450-1995.

SR 3.8.6.4 requires verification that each battery pilot cell temperature be greater than or equal to the
minimum established design limit (i.e., 65 'F for 125 VDC batteries and 50 'F for LPCI MOV
independent power supply batteries). Pilot cell electrolyte temperature is maintained above this
temperature to assure the battery can provide the required current and voltage to meet design
requirements. Temperatures lower than assumed in battery sizing calculations act to inhibit or reduce
battery capacity. The Surveillance Frequency of 31 days is consistent with IEEE 450-1995.

Based on the above review, the licensee finds the proposed changes provide adequate assurance of system
operability, meets 10CFR 50.36 requirements, is consistent with NUREG 1433, Revision 3, and therefore
are acceptable.

Evaluation Summary
The proposed changes to the DC electrical power subsystems specifications TS 3.8.4, TS
3.8.5, and TS 3.8.6 and the addition of new TS administrative control program 5.5.14, "Battery
Maintenance and Monitoring Program," based on the recommendations of IEEE Standard 450-1995, are
consistent with the considerations and proposed changes provided in TSTF-360, Revision 1, as
incorporated in NUREG-1433, Revision 3. The proposed changes do not affect the current design

8of9



Attachment 1 to JAFP-05-0082
Entergy Nuclear Operations, Inc. - FitzPatrick

Docket No. 50-333

Description and Assessment

requirements. Each of these proposed changes has been evaluated in accordance with the requirements of
10 CFR 50.36 and was determined not to adversely affect nuclear safety or continued safe plant
operations. Therefore, the proposed changes are acceptable.

4.0 COMMITMENTS

There are no new commitments associated with this submittal.

5.0 REFERENCES

TS Task Force (TSTF) Change Traveler TSTF-360, Revision 1, DC Electrical Rewrite
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NO SIGNIFICANT HAZARDS CONSIDERATION

According to 10 CFR 50.92(c), "Issuance of amendment," a proposed amendment to an operating license
involves no significant hazards consideration if operation of the facility in accordance with the proposed
amendment would not:

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

(2) Create the possibility of a new or different kind of accident from any accident previously
evaluated; or

(3) Involve a significant reduction in a margin of safety.

In accordance with 10 CFR 50.90, "Application for amendment of license or construction permit,"
Entergy Nuclear Operations, Inc. (ENO) is proposing changes to the James A. FitzPatrick Nuclear Power
Plant (JAFNPP) Technical Specifications (TS). The proposed changes are consistent with Technical
Specifications Task Force (TSTF) Change Traveler TSTF-3 60, Revision 1. The proposed changes revise
TS 3.8.4, "DC Sources - Operating," TS 3.8.5, "DC Sources -Shutdown," and TS 3.8.6, "Battery Cell
Parameters."

The proposed changes associated with TSTF-360, Revision 1, revise TS 3.8.4, TS 3.8.5, and TS 3.8.6 and
include the following changes. The proposed changes add new Required Actions and extend the
Completion Time for an inoperable battery charger, as well as provide alternate battery charger testing
criteria for TS 3.8.4. It is proposed that TS Table 3.8.6-1, "Battery Cell Parameter Requirements," be
relocated to a licensee-controlled program, and specific Required Actions associated with out-of-limits
conditions for battery cell float voltage, float current, electrolyte level, and electrolyte temperature be
added to TS 3.8.6. In addition, specific SRs are being proposed for verification of these parameters. In
accordance with TSTF-360, Revision 1, a new administrative TS program is being proposed for the
maintenance and monitoring of station batteries based on the recommendations of Institute of Electrical
and Electronics Engineers (IEEE) Standard 450-1995, "IEEE Recommended Practice for Maintenance,
Testing, and Replacement of Vented Lead-Acid Batteries for Stationary Applications." All of the items
proposed to be relocated will be contained within this new program.

1. Does the proposed change involve a significant increase in the probability or consequences
of an accident previously evaluated?

The DC Sources and Battery Cell Parameters are not initiators of any accident sequence analyzed
in JAFNPP's Updated Final Safety Analysis Report (UFSAR). As such, the proposed changes do
not involve a significant increase in the probability of an accident previously evaluated.
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The initial conditions of the Design Basis Accident (DBA) and transient analyses in JAFNPP's
UFSAR assume Engineered Safety Feature (ESF) systems are operable. The DC electrical power
distribution system is designed to provide sufficient capacity, capability, redundancy, and
reliability to ensure the availability of necessary power to ESF systems so that the fuel, reactor
coolant system, and containment design limits are not exceeded. The operability of the DC
electrical power distribution system in accordance with the proposed TS is consistent with the
initial assumptions of the accident analyses and is based upon meeting the design basis of the
plant. Therefore, the proposed changes do not involve a significant increase in the consequences
of an accident previously evaluated.

2. Does the proposed change create the possibility of a new or different kind of accident from
any accident previously evaluated?

The proposed changes do not involve any physical alteration of the JAFNPP. The temporary
charger, when placed in service, will be powered from an emergency bus and have appropriate
electrical isolation. Installed equipment is not being operated in a new or different manner. There
are no setpoints at which protective or mitigative actions are initiated that are affected by the
proposed changes. The operability of the DC electrical power distribution system in accordance
with the proposed TS is consistent with the initial assumptions of the accident analyses and is
based upon meeting the design basis of the plant. These proposed changes will not alter the
manner in which equipment operation is initiated, nor will the functional demands on credited
equipment be changed. No alteration in the procedures, which ensure the unit remains within
analyzed limits, is proposed, and no change is being made to procedures relied upon to respond to
an off-normal event. As such, no new failure modes are being introduced. The proposed changes
do not alter assumptions made in the safety analyses. Therefore, the proposed changes do not
create the possibility of a new or different kind of accident from any accident previously
evaluated.

3. Does the proposed change involve a significant reduction in a margin of safety?

The proposed changes will not adversely affect operation of plant equipment. These changes will
not result in a change to the setpoints at which protective actions are initiated. Sufficient DC
capacity to support operation of mitigation equipment is ensured. The changes associated with the
new administrative TS program will ensure that the station batteries are maintained in a highly
reliable manner. The equipment fed by the DC electrical power distribution system will continue
to provide adequate power to safety-related loads in accordance with analyses assumptions.
Therefore, the proposed changes do not involve a significant reduction in a margin of safety.

Therefore, based on the above evaluation, ENO has concluded that the proposed changes do not involve
any significant hazards consideration.
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No Significant Hazards Consideration & Environmental Assessment

ENVIRONMENTAL ASSESSMENT

ENO has evaluated the proposed changes and determined the changes do not involve (1) a significant
hazards consideration, (2) a significant change in the types or significant increase in the amounts of any
effluents that may be released offsite, or (3) a significant increase in the individual or cumulative
occupational exposure. Accordingly, the proposed changes meet the eligibility criteria for categorical
exclusion set forth in 10 CFR 51.22(c)(9), and an environmental assessment of the proposed changes is
not required.
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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 following DC electrical power subsystems shall be
OPERABLE:

a. Two 125 VDC subsystems; and

b. Two 419 VDC
independent

low pressure coolant injection
power supply subsystems.

(LPCI) MOV

APPLICABILITY: MODES 1, 2. and 3.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One battery charger on A.1 Restore battery 2 hours
one 125 VDC power terminal voltage to
subsystem inoperable. greater than or equal

to the minimum
established float
voltage.

AND

A.2 Verify battery float Once per 12
current < 2 amps.

AND

A.3 Restore battery 7 days
charger to OPERABLE
status.

(continued)

JAFNPP 3.8.4-1 Amendment XXX



DC Sources - Operating
3.8.4

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. One 125 VDC electrical B.1 Restore 125 VDC 8 hours
power subsystem electrical power
inoperable for reasons subsystem to OPERABLE
other than Condition status.
A.

C. Required Action and C.1 Be in MODE 3. 12 hours
associated Completion
Time of Condition A or AND
B not met.

C.2 Be in MODE 4. 36 hours

D. One or both 419 VDC D.1 Declare associated Immediately
LPCI MOV independent LPCI subsystem(s)
power supply inoperable.
subsystems inoperable.

I

I

I

I

I

JAFNPP 3.8.4-2 Amendment XXX



DC Sources - Operating
3.8.4

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

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

SR 3.8.4.2 Verify each 125 VDC battery charger 24 months
supplies > 270 amps at greater than or
equal to the minimum established float
voltage for > 4 hours.

OR

Verify each 125 VDC 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 --------- NOTE-------------------
This Surveillance shall not normally be
performed in MODE 1, 2, or 3 for the 125
VDC batteries. However, portions of the
Surveillance may be performed to
reestablish OPERABILITY provided an
assessment determines the safety of the
plant is maintained or enhanced. Credit
may be taken for unplanned events that
satisfy this SR.
............... .................................. ..

Verify battery capacity is adequate to 24 months
supply, and maintain in OPERABLE status,
the required emergency loads for the design
duty cycle when subjected to a battery
service test or a modified performance
discharge test.

(continued)
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DC Sources - Shutdown
3.8.5

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

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

AND

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

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

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

. .. . . . ........ .. ........ .. .....

For DC electrical power subsystem required In accordance
to be OPERABLE the following SRs are with applicable
applicable: SRs

SR 3.8.4.1, SR 3.8.4.2, and SR 3.8.4.3.
I

JAFNPP 3.8.5-2 Amendment XXX



Battery Parameters
3.8.6

3.8 ELECTRICAL POWER SYSTEMS

3.8.6 Battery Parameters I

LCO 3.8.6 Battery parameters for the 125 VDC and 419 VDC LPCI MOV
independent power supply batteries shall be within limits.

AND

Battery cell average electrolyte temperature for the 125 VDC
and 419 VDC LPCI MOV independent power supply batteries
shall be within limits. I

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 battery on one A.1 Perform SR 3.8.4.1. 2 hours
subsystem with one or
more battery cells AND
float voltage < 2.07
V. A.2 Perform SR 3.8.6.1. 2 hours

AND

A.3.Restore affected cell 24 hours
voltage > 2.07 V.

B. One 125 VDC battery on B.1 Perform 3.8.4.1 2 hours
one subsystem with
float current > 2 amps AND

OR B.2 Restore 125 VDC battery 12 hours
float current to < 2

One LPCI battery on amps; Restore LPCI
one subsystem with battery float current to
float current > 1 amp < 1 amp.

(continued)

JAFNPP 3.8.6-1 Amendment XXX



Battery Parameters
3.8.6

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

---------- NOTE---------- -------------NOTE------------
Required Action C.2 shall Required Action C.1 and C.2
be completed if are only applicable if
electrolyte level was electrolyte level was below
below the top of plates. the top of plates.
.......................... .............. ............................................

C. One battery on one C.1 Restore electrolyte to 8 hours
subsystem with one or above top of plates.
more cells
electrolyte level
less than minimum AND
established design
limits. C.2 Verify no evidence of 12 hours

leakage.

AND

C.3 Restore electrolyte level 31 d
to greater than or equal ays
to minimum established
design limits.

D. One battery on one D.1 Restore battery pilot 12 hours
subsystem with pilot cell temperature to
cell electrolyte greater than or equal to
temperature less than minimum established
minimum established design limits
design limits.

(continued)

JAFNPP 3.8.6-2 Amendment XXX



Battery Parameters
3.8.6

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

E. One battery in E.1 Restore battery 2 hours
redundant subsystems parameters in one
with battery redundant subsystem to
parameters not within within limits.
imits.

F. Required Action and F.1 Declare associated Immediately
associated Completion battery inoperable.
Time of Condition A,
B, C, D or E not met.
OR
One battery on one
subsystem with one or
more battery cells
float voltage < 2.07 V
and float current: > 2
amps for 125 VDC
battery: or > 1 amp
for LPCI battery

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

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

Verify each battery float current is: 7 days
a. < 2 amps for 125 VDC battery; and
b. < 1 amp for LPCI battery.

(continued)
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Battery Parameters
3.8.6

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.6.2 Verify each battery pilot cell voltage is 31 days
> 2.07 V.

SR 3.8.6.3 Verify each battery connected cell 31
electrolyte level is greater than or equal days
to minimum established design limits.

SR 3.8.6.4 Verify each battery pilot cell temperature 31 days
is greater than or equal to minimum
established design limits.

SR 3.8.6.5 Verify each battery connected cell voltage 92 days
is > 2.07 V.

(cont-in-ued)

JAFNPP 3.8.6-4 Amendment XXX



Battery Parameters
3.8.6

SURVEILLANCE REQUIREMENTS (continued)

SR 3.8.6.6 -------------------NOTE--------------------
This Surveillance shall not normally be
performed in MODE 1, 2, or 3 for the
125 VDC batteries. However, portions of
the Surveillance may be performed to
reestablish OPERABILITY provided an
assessment determines the safety of the
plant is maintained or enhanced. 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.

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 > 100%
of
manufacturer's
rating

JAFNPP 3.8.6-5 Amendment XXX



Programs and Manuals
5.5

5.5 Programs and Manuals

5.5.13 Configuration Risk Management Program (CRMP) (continued)

d. Provisions for assessing the need for additional actions
after the discovery of additional equipment-out-of-service
conditions while in the plant configuration described by the
LCO Condition(s).

e. Provisions for considering other applicable risk-significant
contributors such as Level 2 issues and external events,
qualitatively or quantitatively.

5.5.14 Battery Monitoring and Maintenance Program

This program provides for battery restoration and maintenance,
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,"
including the following:

a. Actions to restore battery cells with float voltage
< 2.13 V; and

b. Actions to equalize and test battery cells that had been
discovered with electrolyte level below the minimum
established design limit.

JAFNPP 5.5-14 Amendment XXX
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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 following DC electrical power subsystems shall be
OPERABLE:

a. Two 125 VDC subsystems: and

b. Two 419 VDC low pressure coolant injection (LPCI) MOV
independent power supply subsystems.

APPLICABILITY: MODES 1. 2, and 3.

ACTIONS

1wl-r
CONDITION I REQUIRED ACTION COMPLETION TIME

I
K< One 125 VDC electrical

power subs stem
- i peablor recsov.,

P1

)
Restore 125 VDC
electrical power
subsystem to OPERABLE
status.

8 hours

1-

$v.

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

P1

AND

2

Be in MODE 3.

Be in MODE 4.

12 hours

36 hours

I-

One or both 419 VDC
LPCI MOV independent
power supply
subsystems inoperable.

1 Declare associated
LPCI subsystem(s)
inoperable.

Immediately

JAFNPP 3.8.4-1 Amendment 274



DC Sources - Operating
3.8.4

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.4.1 Verify battery terminavoltage on-f;Gat- 7 days
-eharge-4ino

ri / 2 28 VDC a r Z-~ a~es. aJd

2 A 2 62 V for 49DCLPC MOV/
< fidepndv power pp py r tteris v

SR 3.8.4.2

ER-E

Verify each 125 VDC batter harger
supplies k 270 amps a for
k 4 hours.

24 months

flaW~tM &Abtt6c
-� - -

SR 3.8.4.3 -------------------NOTE----------.........
This Surveillance shall hot normally be
performed in MODE 1, 2. or 3 for the 125
VDC batteries. However, portions of the
Surveillance may be performed to
reestablish OPERABILITY provided an
assessment determines the safety of the
plant is maintained or enhanced. 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 or a modified performance
discharge test.

24 months

(continued)

JAFNPP 3.8.4-2 Amendment 274



DC Sources - Operating
3.8.4

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.6> --------------- NOTE----------
This Surveillance shall not normally be
performed in MODE 1, 2. or 3 for the
125 VDC batteries. However, portions of
the Surveillance may be performed to
reestablish OPERABILITY provided an
assessment determines the safety of the
plant is maintained or enhanced. Credit
may be taken for unplanned events that
satisfy this SR.

........................................

Verify battery capacity is 2 80% of the
manufacturer's rating when subjected to a
performance discharge test or a modified
performance discharge test.

McFI6 SR
+C, 3.S(

(SR 3.°,(D(0j

60 months

AND

12 months when
battery shows
degradation or
has reached 85%
of expected
life with
capacity c 100%
of
manufacturer's
rating

AND

24 months when
battery has
reached 85X of
the expected
life with
capacity z 100%
of
manufacturer's
rating

JAFNPP 3.8.4-3 Amendment 274



DC Sources -Shutdown
3.8.5

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

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

AND

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

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.5.1 -------------------NOTE--------------------
The following SRs are not required to be
performed: SR 3.8.4.2,4SR 3.8.4.3kAJ

LaS7vwy. 41. (a,-. .................. ..............-- ---

For DC electrical power subsystem required In accordance
to be OPERABLE the following SRs are with applicable
applicable: SRs

SR 3.8 4 1 SR 3.8.4 2SR 3.8.4.

JAFNPP 3.8.5-2 Amendment 274



Battery 8Parameters
3.8.6

3.8 ELECTRICAL POWER SYSTEMS

3.8.6 BatteryV0 Parameters

LCO 3.8.6 Battery M parameters for the 125 VDC and 419 VDC LPCI MOV
independent power supply batteries shall be within M
limits §lk a - .

AND

Battery cell average electrolyte temperature for the 125 VDC
and 419 VOC LPCI MOV independent power supply batteries
shall be within limits.

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

ACTIONS

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

CONDITION I REQUIRED ACTION COMPLETION TIME

________________ _______ I � I

A One or6re batteries
with pi r more
battr cell/
pa aees not wti

F-weor A5 or- B /~
limit./

/A.1 Verify ilot cells
elec o yte level a
flo voltage meet
Ta e 3.8.6-1

tegory C lim' s.

AND

A. Verify tery cell
aram s meet
Tabl/.8.6-1
Ca gory C limits.

AND

1 our

2 hours

AND

Once per 7 days
thereafter

(continued)

JAFNPP 3.8.6-1 Amendment 274



Batteryg J Parameters
3.8.6

9i D

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
4

3.8.6.1
+ -

Verify ba ttery cell paramejers meet
Table .6-1 Category A imits.

l

7d!$
_ _ .

y -N jE KrS- (continued)

JAFNPP 3.8.6-2 Amendment 274



Battery~ gParameters

3.8.6

SURVEILLANCE REQUIREMENTS (continued) _

MOVE 'SR 3.(D.G fron, SR

JAFNPP 3.8.6-3 Amendment 274



Batteryg ~ Parameters
3.8.6

/ / ttery Cell Parame~ R equirements

/ v / CATEGORY A: //
{ LIMITS FOR EACH , CATEGORY B: C TGRY C:

DESIGNATED P LIMITS FOR EACH IL ITS FOR EACH
PARAM CELL CONNECTED CELL_4 ONNECTED CELL

/ / ,

El trolyte
vel

> Minimum g el
indicatio mark,
and s inch above

ma~fm level
iation mark(a)

> Minimum level
indication maps
and s 'a inc above
maximum 1Iel
indica n mark(a)

Above top of
plates. and not
overflowing

/

/ I- 1.195

AND

Average

No Hmore than
, 020 below
average of all
connected cells

if a'
AND

Average of all
connected cells
2 1.195

/

( 4 It is acceptable for the ectrolyte level to temporari increase above
the specified maximum el during and, for a limite ime, following
equalizing charges pr vided it is not overflowing .

(b) Corrected for el trolyte temperature and Iev . Level correction is
not required, wever, when on float chargeand battery charging current
is < 2 amps r 125 VDC batteries and < amp for 419 VDC LPCI MOV
independe power supply batteries.

(c) A bat ry charging current of < mps for 125 VDC batteries < 1 amp
for 19 VDC LPCI MOV independe power supply batteries whe on float

arge is acceptable for mee ng specific gravity limits llowing a
attery recharge, for a m imum of 7 days. When char g current is

used to satisfy specif gravity requirements. specifc gravity of each
connected cell shall e measured prior to expirati n of the 7 day
allowance.

JAFNPP 3..8.6-4 Amendment 274



Programs and Manuals
5.5

5.5 Programs and Manuals

5.5.13 Configuration Risk Management Program (CRMP) (continued)

d. Provisions for assessing the need for additional actions
after the discovery of additional equipment-out-of-service
conditions while in the plant configuration described by the
LCO Condition(s).

e. Provisions for considering other applicable risk-significant
contributors such as Level 2 issues and external events,
qualitatively or quantitatively.

JAFNPP 5.5-14 Amendment 274



TSTF-360
Inserts for Technical Specifications Pages Mark-Up

Insert 1

A. One battery charger on one
125 VDC power subsystem
inoperable.

A.1 Restore battery terminal
voltage to greater than or
equal to the minimum
established float voltage.

AND

2 hours

Once per 12 hours

7 days

A.2 Verify battery float current <
2 amps.

AND

A.3 Restore battery charger to
OPERABLE status.

Insert 2

OR

Verify each 125 VDC 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.
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1

Insert 3

A. One battery on one subsystem A.1 Perform SR 3.8.4.1. 2 hours
with one or more battery cells AND
float voltage < 2.07 V.

A.2 Perform SR 3.8.6.1. 2 hours
AND
A.3.Restore affected cell voltage > 2.07 24 hours
V.

B. One 125 VDC battery on one B.1 Perform 3.8.4.1. 2 hours
subsystem with float current AND
> 2 amps.
O2 B.2 Restore 125 VDC battery float 12 hours
OR current to < 2 amps; Restore LPCI

One LPCI battery on one battery float current to < 1 amp.
subsystem with float current
> I amp.

-----------NOTE--------- ------------ NOTE------------

Required Action C.2 shall be Required Action C.1 and C.2 are only
completed if electrolyte level was applicable if electrolyte level was below
below the top of plates. the top of plates.

C. One battery on one C.1 Restore electrolyte to above top of
subsystem with one or more plates. 8 hours
cells electrolyte level less AND
than minimum established
design limits. C.2 Verify no evidence of leakage. 12 hours

AND

C.3 Restore electrolyte level to greater 31 days
than or equal to minimum
established design limits.

D. One battery on one D.1 Restore battery pilot cell 12 hours
subsystem with pilot cell temperature to greater than or
electrolyte temperature less equal to minimum established
than minimum established design limits.
design limits.

E. One battery in redundant E.1 Restore battery parameters in one 2 hours
subsystems with battery redundant subsystem to within
parameters not within limits. limits

Insert 4

One battery on one subsystem with one or more battery cells float voltage < 2.07 V and float
current: > 2 amps for 125 VDC battery; or> I amp for LPCI battery.
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Insert 5

SR 3.8.6.1 ------ ------- NOTE ---------

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

Verify each battery float current is:

a. < 2 amps for 125 VDC battery; and 7 days

b. < I amp for LPCI battery.

SR 3.8.6.2 Verify each battery pilot cell voltage is 2 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 31 days
or equal to minimum established design limits.

SR 3.8.6.5 Verify each battery connected cell voltage is > 2.07 V. 92 days

Insert 6

5.5.14 Battery Monitoring and Maintenance Program

This program provides for battery restoration and maintenance, 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," including the following:

a. Actions to restore battery cells with float voltage
< 2.13 V; and

b. Actions to equalize and test battery cells that had been discovered with
electrolyte level below the minimum established design limit.
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DC Sources - Operating
B 3.8.4

BASES

BACKGROUND
(continued)

Each 419 VDC LPCI MOV independent power supply subsystem is
energized by the associated 419 VDC battery or the
associated 419 VDC rectifier/charger. Each battery and
rectifier/charger is exclusively associated with a 419 VDC
LPCI MOV independent power supply subs stem and cannot be
interconnected with the other 419 VDC LPCI MOV independent
power supply subsystem.

During normal operation, the DC loads are powered from the
battery chargers with the batteries floating on the system.
In cases where momentary loads are greater than the charger
capability, or battery charger output voltage is low, or on
loss of normal power to the battery charger, the DC loads
are automatically powered from the batteries. Also, on a
LPCI automatic actuation signal, the 419 VDC rectifier/
charger AC input breakers will open and the 600 VAC LPCI
independent power supply inverters will be powered from the
419 VDC LPCI MOV independent power supply batteries.

The DC power distribution system is described in more detail
in Bases for LCO 3.8.7, "Distribution System- Operating,"
and LCO 3.8.8, "Distribution System -Shutdown."

ef. 48 1ch 419-V-W1CLPCI MOY independent power supply
Battey has adequate storage capacity for one repositioning

of the LPCI subsystem motor operated valves (MOVs) on its
respective MOV bus.

Each 125 VDC and 419 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 its redundant subsystem to
ensure that a single failure in one subsystem does not cause
a failure in the redundant subsystem. There is no sharing
between redundant subsystems such as batteries, battery
chargers, or distribution panels.

The 125 VDC batteries are sized to supply associated DC
loads required for safe shutdown of the plant, following
abnormal operational transients and postulated accidents,
until AC power sources are restored (Ref. 4). The 419 VDC
batteries are sized to produce required capacity at 80% of
nameplate rating, corresponding to warranted capacity at end
of life cycles and the 100% design demand. The minimum

(continued)
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DC Sources - Operating
B 3.8.4

BASES

BACKGROUND design voltage limit for each 125 VDC battery is
(continued) established in References 10 and 11. The minimum design

voltage limit of each 419 VDC LPCI MOV independent power
pply battery is established in Reference 12. |

Each 125 VDC and 419 VDC battery charger has ample power
output capacity for the steady state operation of connected
loads required during normal operation, while at the same
time maintaining its battery bank fully charged. Each
125 VDC battery charger has sufficient to restore
the battery after discharging through its duty cycle to its
fully charged state while supplying normal control loads
(Ref. 4).

It~J'~*AZT

APPLICABLE
SAFETY ANALYSES

The initial conditions of Design Basis Accident (DBA) and
transient analyses in the UFSAR, Chapter 6 (Ref. 5) and
Chapter 14 (Ref. 6), assume that Engineered Safeguards
systems are OPERABLE. The 125 VDC Power System provides
normal and emergency DC electrical power for the EDGs,
emergeny auxiliaries, and control and switching during all
MODES of operation. The 419 VDC LPCI MOV independent power
supplies provide normal and emergency power for LPCI M Vs
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 plant. This includes maintaining DC sources OPERABLE
during accident conditions in the event of:

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

b. A worst case single failure.

The DC sources satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii)
(Ref. 7).

LCO The 125 VDC and 419 VDC LPCI MOV independent power supply
subsystems- with each subsystem consisting of one battery,
one battery charger, and the corresponding control equipment
and interconnecting cabling supplying power to the
associated bus- 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 abnormal
operational transient or a postulated DBA. Loss of any DC
electrical power subsystem does not prevent the minimum
safety function from being performed (Ref 1).

(continued)
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6.

DC Sources - Operating
B 3.8.4

BASES

APPLICABILITY The DC electrical power sources are required to be OPERABLE
in MODES 1, 2, and 3 to ensure safe plant operation and to
ensure that:

a. Acceptable fuel design limits and reactor coolant
pressure boundary limits are not exceeded as a result
of abnormal operational 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 and
other specified conditions in which the DC electrical power
sources are required are addressed in LCO 3.8.5, "DC Sources-
Shutdown."

ACTIONS @ r

I Condition epresents one division of the 125 VDC Power
System with a loss of ability to completely respond to an
event, and a potential loss of ability to remain energized

I{sEIRT '1 during normal operation. It is therefore imperative that
the operator's attention focus on stabilizing the plant,
minimizing the potential for complete loss of 125 VDC power
to the affected division. The 8 hour limit is consistent
with the allowed time for an inoperable DC Distribution
System division.

If one of the required 125 VDC power subsystems is
(e.g., inoperable battery, inoperable battery

charger, or inoperable battery charger and associated
B Aab Con+ton inoperable battery), the remaining 125 VDC power subsystemn

__ --' ee- the capacity to support a sate shutdown and to mitigate
-(~) e an accident condition. Since a subsequent worst case single

failure could, however, result in the loss of minimum
necessary 125 VDC power subsystems to mitigate a worst case
accident, continued power operation should not exceed
8 hours. The 8 hour Completion Time reflects a reasonable
time to assess plant status as a function of the inoperable
125 VDC power subsystem and, if the 125 VDC power subsystem
is not restored to OPERABLE status, to prepare to effect an
orderly and safe plant shutdown.

(continued)
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DC Sources - Operating
B 3.8.4

RDACrS

ACTIONS 9 .1 an W.2
(continued)

If the'l25 VDC power subsystem cannot be restored to
OPERABLE status within the required Completion Time, the
plant must be brought to a MODE in which the LCO does not
apply. To achieve this status, the plant 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 plant to MODE 4 is consistent with the time
required in Regulatory Guide 1.93 (Ref. 8).

If one or both 419 VDC LPCI MOV independent power supply
subsystems are inoperable (e.g., inoperable battery,
inoperable battery charger, or inoperable battery charger
and associated inoperable battery), the associated LPCI
subsystem 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 LPCI subsystem,
LCO 3.5.1.

SURVEILLANCE
REQUIREMENTS

SR 3.8.4.1

Verifying battery terminal voltage while on float charge for
der e 1s the batteries helps to ensure the effectiveness of th__
s 4 +gng systwand b atte se to rfprm

eteir int&iiedfunc o Float charge is the con i ion in
Ikle be~tei. e-pe.-Tor5 wich the charger is supplying the connected loads and the

-I-thee intiended cIon £ ~ continuous charge required to overcome the internal losses
of a battery and maintain the battery in a fully char e
state v he vo tag requirements are based on e noi 9
e ign vo tage o he battyfy and arV consist nt with/he

INS T i itial voltages assumed A the batterv sizi g calcul~tiaXs.
Te I day Frequency is conservative when compared w
manufacturer recommendations and IEEE-450 (Ref. 9).

(continued)
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DC Sources - Operating
B 3.8.4

BASES

Su
RE

RVEILLANCE SR 3.8.4.2
QUIREMENTS

(continued) Bjte cJager cqapilit-r'quirxHi'ts ape-based-onthe
esign acity o the argers (Ker. 3). According to

Section 8.7 (ifef. 4), the battery charger is sized to
restore the battery after discharging through its duty cycle
to the fully charged state, while supplying the normal
control loads. The minimum required amperes and duration
ensures that these requirements can be satisfied.

r-

iLkhr The Frequency is acceptable, given the plant conditions
required to perform the test and the other administrative
controls existing to ensure adequate charger performance
during these 24 month intervals. In addition, this
Frequency is intended to be consistent with expected fuel
cycle lengths.

SR 3.8.4.3

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. ,
discharge rate and test length corresponds to the design
duty cycle requirements (Ref. 10, 11, and 12).

The

The Frequency of 24 months is acceptable, given plant
conditions required to perform the test and the other
requirements existing to ensure adequate battery performance
during this 24 month interval. In addition, this Frequency
is intended to be consistent with ex ected fueLcycle
lengths. >

A modified performance discharge test may be performed in
lieu of a service test. This substitution is acceptable
because a modified performance discharge test represents a
more severe test of battery capacity than the service test.

L11

/I
/ r(b~e '.(n5 erf

( -kwa' PA.D

The modified performance discharge test is a complete test
which envelopes both the service test and the performance
discharge test requirements. The modified performance
discharge test discharge current envelopes the peak duty
cycle loads of the service test followed by a constant
discharge current (temperature corrected) for the
performance discharge test. Since the ampere-hours removed
b peak duty cycle loads 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

(continued)
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DC Sources- Operating
B 3.8.4

BASES

SURVEILLANCE SR 3.8.4.3 (continued)
REQUIREMENTS

for the modified performance discharge test remain
above the minimum battery terminal voltage specified in the
battery service test for the duration of time equal to that
Lof the service test.

X e 'e purpose of the modified performance discharge test is to
demonstrate the battery has sufficient capacity to meet the
system design requirements and to provide trendable
derformance data to compare the available casacity in the

batey o reius capacity test results. Initial
restrictions fror e modified performance discharge test
theureilntcal to those specified for a service test.

This SR is modified by a Note. The reason for the Note is
that performing the Surveillance would remove a required
125 VDC power subsystem from service, perturb the electrical
distribution system, and challenge safety systems. This
restriction from normally performing the Surveillance in
MODE 1, 2, or 3 is further amplified to allow portions of
the Surveillance to be performed for the purpose of
reestablishing OPERABILITY (e.g., post work testing
foil oing corrective maintenance, corrective modification,
deficient or incomplete surveillance testino, and other
unanticipated OPERABILITY concerns) provided an assessment
determines plant safety is maintained or enhanced. This
assessment shall, as a minimum, consider the motential
outcomes and transients associated with a fored partial
Surveillance, a successful partial Surveillance, and a
perturbation of the offsite or onsite system when they are
tied together or operated independently for the partial
Surveillance; as well as the operator procedures available
to cope with these outcomes. these shall be measured
against the avoided risk of a plant shutdown and startup to
determine that plant safet is maintained or enhanced when
portions of the Surveillance are performed in WIODE 1, 2,
or 3. Risk insights or deterministic methods may be used
for this assessment. Credit may be taken for unplanned
events that satisfy the Surveillance.

, \ f SR 3.8. U

SK 3 > A < Abattery performance discharge test is a test of constant
.l 1. .0 current capacity of a battery, normally done in the as found

&~SES 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.(cniud
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DC Sources - Operating
B 3.8.4

BASES

SURVEILLANCE
REQUIREMENTS

'K)attery odifiedj4erforma.5e dischav~e test i -describddZ
jfor SR3.8.4.XK TIither the battery performance

discharge test or the modified peb rmance discharge test is
accepta le for satisfying SR 3.. J owever, on y the
modified performance discharge test may be used to satisfy

. .4i e.atiRfy4 the requirements of SR 3.8.4.3
tte spbe Mme.) tier - - . --A

The acceptance criteria for this Surveillance is consistent
with IEEE-450 (Ref. 9). This reference recommends 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 ampl e capacity to meet the load requirementI ., CT 7j

A.

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. 9),
when the battery capacity drops by more than 10% relative to
its capacity on the previous performance test or when it is
below 90% of the manufacturer s rating. All these
Frequencies are consistent with the recommendations in
IEEE-450 (Ref. 9).

(I

!1This SR is modified by a Note. The reason for the Note is
that performing the Surveillance would remove a required
125 VDC power subsystem from service, perturb the electrical
distribution system, and challenge safety systems. This
restriction from normally performing the Surveillance in
MODE 1, 2, or 3 is further amplified to allow portions of
the Surveillance to be performed for the purpose of
reestablishing OPERABILITY (e.g., post work testing
following corrective maintenance, corrective modification,
deficient or incomplete surveillance testing, and other
unanticipated OPERABILITY concerns) provided an assessment
determines plant safety is maintained or enhanced. Thise/
assessment shall, as a minimum, consider the otential
outcomes and transients associated with a failed partial
Surveillance, a successful partial Surveillance, and at

(continued)
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DC Sources - Operating
B 3.8.4

BASES --------

SURVEILLANCE
REQUIREMENTS

/

SR 3ntinued)

perturbation of the offsite or onsite system when they are
tied together or operated independently for the partial
Surveillance; as well as the operator procedures available
to cope with these outcomes. These shall be measured
against the avoided risk of a plant shutdown and startup to
determine that plant safety is maintained or enhanced when
portions of the Surveillance are performed in MODE 1, 2,
or 3. Risk insights or deterministic methods may be used
for this assessment. Credit may be taken for unplanned
events that satisfy the Surveillance.

REFERENCES 1. UFSAR, Section 16.6.

2. Safety Guide 6, Independence Between Redundant Standby
(Onsite) Power Sources And Between Their Distribution
Systems, March 1971.

3. IEEE Standard 308, IEEE Standard Criteria for Class IE
Electric Systems for Nuclear Power Generating
Stations, 1971.

4. UFSAR, Section 8.7.

5. UFSAR, Chapter 6.

6. UFSAR, Chapter 14.

7. 10 CFR 50.36(c) (2) (ii).

8. Regulatory Guide 1.93, Availability Of Electric Power
Sources, December 1974.

9. IEEE Standard 450, IEEE Recommended Practice for
Maintenance, Testing, and Replacement of Vented Lead -

Acid Batteries for Stationary Applications, 1995.

10. JAF-CALC-ELEC-02609

11. JAF-CALC-ELEC-02610 (
12. JAF-CALC-ELEC-01857

-I
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DC Sources -Shutdown
B 3.8.5

BASES

ACTIONS A.1. A.2.1, A.2.2, A.2.3, and A.2.4 (continued)

assemblies in the secondary containment, 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 subsystem 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
REQUIREMENTS

SR 3.8.5.1 requires performance of all veillances
required by SR 3.8.4.1 through SR 3.8. 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 electrical power
subsystem 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. UFSAR, Chapter 6.

2. UFSAR, Chapter 14.

3. 10 CFR 50.36(c)(2)(ii).
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Battery~ XParameters
B 3.8.6

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.6 Batteryg! Parameters I�dfe flo�i .LJrrCgA
�

BACKGROUND

JEf -' 1

This LCO delineates the limits onIelectrolyte temperature,
level,'float volta for the DC
electrical power subsystems bateries. discussion of
these batteries and their OPERABILITY requirements is
provided in the Bases for LCO 3.8.4, "DC Sources-
Eperating," and LCO 3.8.5, "DC Sources- Shutdown."

-

APPLICABLE
SAFETY ANALYSES

The initial conditions of Design Basis Accident (DBA) and
transient analyses in UFSAR, Chapter 6 (Ref. 1) and
Chapter 14 (Ref. 2), assume Engineered Safeguards systems
are OPERABLE. The DC electrical power subsystems provide
normal and emergency DC electrical power for the emergency
diesel generators (EDGs), 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 plant as discussed in
the Bases for LCO 3.8.4 and LCO 3.8.5.

Since battery parameters support the operation of the
DC electrical power subsystems, they satisfy Criterion 3 of
10 CFR 50.36(c)(2) (ii) (Ref. 3).

LCO Battery6 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

r----yv-----., abnormal operational transient or a postulated DBA.
try F limits are conservatively established, allowing

_ continued DC electrical system function even with(C t

I I (tio .limits not met.

APPLICABILITY The battery& parameters are required o for the
support of the associated DC electrical ower subsystem.
Therefore, ebattery paramete are only required
when the associated DC electrical power subsystem is
required to be OPERABLE. Refer to the Applicability
discussions in Bases for LCO 3.8.4 and [CO 3.8.5.

(continued)
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Battery Cell Parameters
B 3.8.6

BASES (continued)

ACTIONS The ACTIONS Table ismodified by a Note which indicates that
separate Conditlo@ntry is allowed for each b ttery. This
is acceptable, *nce the Required Actions f each Condition
rovide appro iate compensatory actions r each inoperable

EC subsyst . Complying with the Requ ed Actions for one
inoperab< DC subsystem may allow fo continued operation,
and suj eguent inoperable DC subs ems are governed by
sep fate Condition entry and ap cation of associated
R uired Actions.

A.l, A.2, and A.3

With parameters of e or more cells in one or mor
batteries not with*n limits (i.e., Category A li ts not met
or Category B I'its not met, or Category A a B limits not
met) but with the Category C limits speci ed in
Table 3.8.6 , the battery is degraded bu there is still
sufficie capacity to perform the inet ued function.
Theref'e, the affected battery is nK1 required to be
cons ered inoperable solely as a dsult of Category A or B
li not met, and continued o0 ation is permitted for a
I ited period.

The pilot cell(s) electro te level and float voltage are
required to be verifieo meet the Category C limits within
1 hour (Required Act n A.1). This check provides a ick
indication of the tus of the remainder of the ba ery
cells. One hou provides time to inspect the ele rolyte
level and to nfirm the float voltage of the ot cell(s).
One hour is onsidered a reasonable amount o time to
perform required verification.

Veri *ction that the Category C li are met (Required
A on A.2) provides assurance th during the time needed
to restore the parameters to t Category A and B limits,
the battery is still capable f performing its intended
function. A period of 24 ours is allowed to complete the
initial verification b use specific gravity measurements
must be obtained for ach connected ce l. laking into
consideration bot e time required to perform the equired
verification the assurance that the battery c I
parameters anot severely degraded, this tim s
considere easonable. The verification is peated at
7 day i ervals until the parameters are stored to
Cate A and B limits. This eriodic erification is
consistent with the guidance provide in IEEE-450 (Ref. 4)
of monitoring battery conditions a regular intervals (not
to exceed one week) while completing corrective actions.

continued
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Battery 9D Parameters
B 3.8.6

BASES

ACTIONS A.l, A.2, apd A.3 (contin d)

Contisr' operation is'nl permitted f~f1days before\
battr cell paa esMus be restse to within \
rtegorjy A an Jiits. Takin ito consideratia tat, \

Awile batte aaaity is degrd, sufficient d~acity
exists to rform the intend function and a] ow time to
fully re ore the battery 11 parameters normal
this e is acceptable r operation prior to declaring the
DC batteries inoperable.

When anm battery Parameter is outside the C;t~o V it
frn cnetdcilsufficientcpiytos pl te

maimmeoadiE]z requirement is not ensure n the
-___2;- crreponinguM~l~etriatbowevt subffi Pem ms be declared

inopeal e. dditionall,~te Iotenta co.tos _uch\
AsayRqui. d Ation 6 Cntin A Widass ciated~r s

ffi~~ ~~ mpeinZm i , or aerage e ctrolvi tempertr
of r res tati cel s < 65 F for ch 125 IDC batte , or
< 5 f eac 419 DC LPC MOV i epende power s ply
b tery, als are ause f immed te y d laring t
associated electrical ower subsystem inoperable.

SURVEILLANCE
REQUIREIENTS

EE-P

ISR 3.8.6.1 -- -I. 1

This SR verifies that Category A battery cell parameters are
consistent with IEEE-450 (Ref. 4), which recommends regular
battery inspections (at least one per month) including
voltage, specific gravity, and electrolyte temperature of
pilot cells.

SR 3.8.6.2

The quarterly inspection of specific gravity and voltage is
consistent with IEEE-450 (Ref. 4), which recommends
augmentation of the battery inspections conducted in

(once per quarter by checking voltage,
specficgraityandelectrolyte temperature.

(continued)

MoCY

SR -3.90.%%
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Battery (0) Parameters
B 3.8.6

BASES

SURVEILLANCI
REQUIREMENTU

(continue(

E SR 3.8.6.3

d) This Surveil ce verification that the average electrolyte
temperatur of representative cells Rb% of total) is within
limits i consistent with a reco ation of IEEE-450
(Ref. that states that the t perature of electrolyte in
brep sentative cells should b determined on a quarterl
b bais. /

Lower than normal elect yte temperatures act t inhibit or
reduce battery capaci . This SR ensures tha e operating
temperatures remain ithin an acceptable op ating range,
based on assumptio in the battery sizin analyses.

| Table 3.8.6- /

This TabI delineates the limi' n electrolyte level, float
voltage and s ecific gravity or three different
categ ies. TRe meaning of ach category is discussed

Category A defines th ormal parameter limit for bh
designated ilot ce in each battery. The cell1selected
as pilot cells ar those whose temperature, vo age, and
electrolyte spe ic gravity approximate th tate of charge
of the entire attery.

The Categ A limits specified for ectrolyte level are
based o manufacturer's recommenda ons and are consistent
with ie guidance in IEEE-450 ( . 4), with the extra
% inch allowance above the hi water level indication for
operating margin to account or temperature and charge
effects. In addition to is allowance, footnote (a) to
Table 3.8.6-1 permits electrolyte level to be
temporarily above th s ecified maximum level dur 'and,
for a limited time ol owing an equalizing char ?normally
up to 3 days fol wing the completion of an equalization
charge to allo electrolyte stabilization), rovided it is
not overflow g. These limits ensure tha e plates suffer
no phyIC damc, and that adequate e ron transfer
capabyility is maintained in the eventf transientI

coniton. EE-450 (Ref. 4) reco ens that electrolyte /
levl eadng sould be made onlyIafter the battery has /

\ ee a foa carge for at least 72hours.

(continued)
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Battery 8parameters
B 3.8.6

BASES

SURVEILLANCE
REQUIREMENTS

Table 3.8.6-1 (con nued)

The Category A imit specified for float i61tage is
2 2.13 V per eli. This value is base on the
recommend ion of IEEE-450 (Ref. 4), ich states that
prolonge operation of cells below .13 V can reduce the
ife eo ectancy of cells.

The dtegory A limit specified or specific gravity for, each
pi t cell is 2 1.195 (0.020 elow the manufacturer'§ ,fully
arged nominal specific g ity or a battery char

current that had stabiliz at a low value). Thi value is
characteristic of a cha ed cell with adequate apacity.
According to IEEE-450 ef. 4), the specific ravity
readings are based a temperature of 770 5-C).

The specific gr ty readings are corr ted for actual
electrolyte te erature and level. For each 30F (1.67-C)
above 77 F ), 1 point (0.001 added to the reading;
1 point is ubt racted for each 30 below 770F. The specific
gravity o the electrolyte in a ell increases with a loss
of wate due to electrolysis evaporation. Level
corre ion will be in accor ce with manufacturer's
rec mendations.

ategory B defines the ormal parameter limits for 6h
connected cell. The erm connected cell" exclud any
battery cell that y be jumpered out.

The Category B imits specified for electro te level and
float vol tag are the same as those speci ed for Category A
and have b n discussed above. The Cat ory B limit
specifie for specific gravity for ea connected cell is
2 1.19 (0.020 below the manufactur s fully charged,
nomi specific gravity) with thp "average of all connected
cel s 1.205 (0.010 below the m pdfacturer's fully charged,
nominal specific gravity). ese values are based on
manufacturer's recommendat' ns. The minimum specifi
gravity value required f each cell ensures that cell
with a marginal or un eptable specific gravity s not
masked by averaging ith cells having higher s cific
gravities.

Category C de nes the limits for each c nected cell.
These valu , although reduced, provid assurance that
sufficie capacity exists to perfor the intended function
and ma tain a margin of safety. Hen any battery parameter
is outside the Category C limits the assurance of
sufficient capacity described above no longer exists, and
the battery must be declared inoperable.X

(continued)
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BatteryO Parameters
B 3.8.6

BASES

SURVEILLANCE Table 3.8.6-1 (continued)
REQUIREMENTS

|Te Category C limit S Paified for electrolyte level (above\
Ithe top of the plates/ad not overflowing) esrs that the \
Iplates suffer no ph ~ical damage and ma ntai~nsaeepate
Ielectron transe Caabili ty The Categori limit for
voltage is based n EEE-45 Appendix C ef. 4), which
states that a c 1 voltage of 2.07 V o below, under float
conditions amdnot caused by elevate temperature of the
cell, indic es internal cell probl and may require cell
replacemen

The Cat ory C limit on avera specific gravity k 1.195, is
based n manufacturer's reco endations (0.020 below the
manuf cturer's recommended ully charged, nominal spe& ic
gra ty). In addition t that limit, it is require at
t specific gravity fo each connected cell must e no less

an 0.020 below the erage of all connected c s. This
limit ensures that cell with a marginal or acceptable
specific gravity not masked by averaging ith cells
having higher s cific gravities.

The footnot to Table 3.8.6-1 that a Xy to specific
gravity are applicable to Category , , and C specific
gravity. 1ootnote (b) of Table 3 .6-1 requires the above
mention correction for electr yte level and temperature,
with t exception that leve correction is not required
when aery charging curr t, while on float charge, is
< 2 amps for 125 DC bat ries and < 1.0 amp for 419 VDC
LPCI MDV independent p er supply batteries. This current
provides, in general an indication of acceptable overall
battery condition.

Because of spe fic gravity gradients that are oduced
during the r arging process, delays of seve days may
occur whil waiting for the specific gravi to stabilize.
A stabili ed charging current is an acce av le alternative
to spe ific gravity measurement for de trmining the state of
charge of the designated pilot cell./This phenomenon is
discussed in IEEE-450 (Ref. 4). FDtnote (c) to
Table 3.8.6-1 allows the float arge current to be used as
an alternate to specific grav y for up to 7 days following
a battery recharge. Within days, each connected cell's
specific gravity must be asured to confirm the state of
charge. Following a mi r battery recharge (such as/
equalizing charge th does not follow a deep disc rge)
specific gravity g ients are not significant,sd
confirming measurements may be made in less than 7 days.

(continue
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Battery Parameters
B 3.8.6

BASES (continued)

REFERENCES 1. UFSAR, Chapter 6.

2. UFSAR, Chapter 14.

3. 10 CFR 50.36(c)(2)(ii).

4. IEEE Standard 450, IEEE Recommended Practice for
Maintenance, Testing, and Replacement of Vented Lead-
Acid Batteries for Stationary Applications, 1995.
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TSTF-360
Inserts for TS Bases Pages Mark-Up

Insert 1

... meet the duty cycle(s) discussed in the UFSAR, Chapter 8 (Ref 4). The battery is designed
with additional capacity above that required by the design duty cycle to allow for temperature
variations and other factors.

Insert 2

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 124V for a
60 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 > 2.07 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 of 2.17 to 2.25 Vpc for the 125 VDC batteries and 2.17 to 2.26
Vpc for the LPCI MOV independent power supply batteries. This provides adequate over-
potential, which limits the formation of lead sulfate and self discharge. The nominal float voltage
for the 125 VDC batteries is 2.20 Vpc, which corresponds to a total float voltage output of 132 V
for a 60 cell battery. The nominal float voltage for the LPCI MOV independent power supply
batteries is 2.25 Vpc, which corresponds to a total float voltage output of 418.5 V for a 186 cell
battery.

Insert 3

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 sig~nificiant, 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 4

A.l. A.2. and A.3

Condition A represents one division of the 125 VDC Power System with one battery charger
inoperable (e.g., the voltage limit of SR 3.8.4.1 is not maintained). The ACTIONS provide a
tiered response that focuses on returning the battery to the fully charged state and restoring a fully
qualified charger to OPERABLE status in a reasonable time period. Required Action A.l
requires that the battery terminal voltage be restored to greater than or equal to the minimum
established float voltage within 2 hours. This time provides for returning the inoperable charger
to OPERABLE status or providing an alternate means of restoring battery terminal voltage to
greater than or equal to the minimum established float voltage. Restoring the battery terminal
voltage to greater than or equal to the minimum established float voltage provides good assurance
that, within 12 hours, the battery will be restored to its fully charge condition (Required Action
A.2) from any discharge that might have occurred due to the charger inoperability. A discharged
battery having terminal voltage of at least the minimum established float voltage indicates that the
battery is on the exponential charging current portion (the second part) of its recharge cycle. The
time to return a battery to its fully charged state under this condition is simply a function of the
amount of the previous discharge and the recharge characteristic of the battery. Thus there is
good assurance of fully recharging the battery within 12 hours, avoiding a premature shutdown
with its own attendant risk.

If established battery terminal float voltage cannot be restored to greater than or equal to the
minimum established float voltage within 2 hours, and the charger is not operating in the current-
limiting mode, a faulty charger is indicated. A faulty charger that is incapable of maintaining
established battery terminal float voltage does not provide assurance that it can revert to and
operate properly in the current limit mode that is necessary during the recovery period following
a battery discharge event that the DC system is designed for.

If the charger is operating in the current limit mode after 2 hours, that is an indication that the
battery is partially discharged and its capability margins will be reduced. The time to return the
battery to its fully charged condition in this case is a function of the battery charger capacity, the
amount of loads on the associated DC system, the amount of the previous discharge, and the
recharge characteristic of the battery. The charge time can be extensive, and there is not adequate
assurance that it can be recharged within 12 hours (Required Action A.2).

Required Action A.2 requires that the battery float current be verified as less than or equal to 2
amps. This indicates that, if the battery had been discharged as the result of the inoperable
battery charger, it has now been fully recharged. If at the expiration of the initial 12 hour period
the battery float current is not less than or equal to 2 amps, this indicates there may be additional
battery problems and the battery must be declared inoperable.

Required Action A.3 limits the restoration time for the inoperable battery charger to 7 days. This
action is applicable if an alternate means of restoring battery terminal voltage to greater than or
equal to the minimum established float voltage has been used (e.g., balance of plant non-Class I E
battery charger). The 7 day Completion Time reflects a reasonable time to effect restoration of
the qualified battery charger to Operable status.
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Insert 5

..., 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 (2.17 Vpc or 130.2 V at the 125
VDC battery terminals or 403.6 VDC for 419 VDC LPCI MOV independent power supply
battery terminals). This voltage maintains the battery plates in a condition that supports
maintaining the grid life (expected to be approximately 20 years).

Insert 6

This SR provides two options. One option requires that each battery charger be capable of
supplying 270 amps at the minimum established float voltage for 4 hours. The ampere
requirements are based on the output rating of the chargers. The voltage requirements are based
on the charger voltage level after a response to a loss of AC power. The time period is sufficient
for the charger temperature to have stabilized and to have been maintained for at least 2 hours.

The other option requires that each battery charger be capable of recharging the battery after a
service test coincident with supplying the largest coincident demands of the various continuous
steady state loads (irrespective of the status of the plant during which these demands occur). This
level of loading may not normally be available following the battery service test and will need to
be supplemented with additional 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.

Insert 7

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

Insert 8

In addition to the limitations of the Specification, the Battery Monitoring and Maintenance
Program also implements a program specified in Specification 5.5.14 for monitoring various
battery parameters that is based on the recommendations of IEEE Standard 450, "IEEE
Recommended Practice for Maintenance, Testing, and Replacement of Vented Lead-Acid
Batteries for Stationary Applications" (Ref. 4).

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 124V for a
60 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 > 2.07 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 of 2.17 to 2.25 Vpc for the 125 VDC batteries and 2.17 to 2.26
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Vpc for the LPCI MOV independent power supply batteries. This provides adequate over-
potential, which limits the formation of lead sulfate and self discharge. The nominal float voltage
for the 125 VDC batteries is 2.20 Vpc, which corresponds to a total float voltage output of 132 V
for a 60 cell battery. The nominal float voltage for the LPCI MOV independent power supply
batteries is 2.25 Vpc, which corresponds to a total float voltage output of 418.5 V for a 186 cell
battery.

Insert 9

Additional preventative maintenance, testing, and monitoring performed in accordance with the
Battery Monitoring and Maintenance Program is conducted as specified in Specification 5.5.14.

Insert 10

A. . A.2. and A.3

With one or more cells in one battery in one subsystem < 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). Tlhis 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 being met. However, if one of the
SRs is failed, the appropriate Conditions(s), depending on the cause of the failures, is entered. If
SR 3.8.6.1 is failed then there is not assurance that there is still sufficient battery capacity to
perform the intended function and the battery must be declared inoperable immediately.

B.1 and B.2

One battery in one subsystem with float current > 2 amps for the 125 VDC battery or > I amp for
the LPCI MOV independent power supply battery indicates that a partial discharge of the battery
capacity has occurred. This may be due to a temporary loss of a battery charger or possibly due
to one or more battery cells in a low voltage condition reflecting some loss of capacity. Within 2
hours verification of the required battery charger OPERABILITY is made by monitoring the
battery terminal voltage. If the terminal voltage is found to be less than the minimum established
float voltage there are two possibilities. The battery charger is either inoperable or is operating in
the current limit mode after 2 hours which is an indication that the battery has been substantially
discharged and likely cannot perform its required design functions. The time to return the battery
to its fully charged condition in this case is a function of the battery charger capacity, the amount
of loads on the associated DC system, the amount of the previous discharge, and the recharge
characteristic of the battery. The charge time can be extensive, and there is not adequate
assurance that it can be recharged within 12 hours (Required Action B.2). The battery must
therefore be declared inoperable.

If the float voltage is found to be satisfactory but there are one or more battery cells with float
voltage less than 2.07 V, the associated "OR" statement in Condition F is applicable and the
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battery must be declared inoperable immediately. If float voltage is satisfactory and there are no
cells less than 2.07 V there is good assurance that, within 12 hours, the battery will be restored to
its fully charge condition (Required Action B.2) from any discharge that might have occurred due
to a temporary loss of the battery charger. A discharged battery with float voltage (the charger
setpoint) across its terminal indicates that the battery is on the exponential charging current
portion (the second part) of its recharge cycle. The time to return a battery to its fully charged
state under this condition is simply a function of the amount of the previous discharge and the
recharge characteristic of the battery. Thus there is a good assurance of fully recharging the
battery within 12 hours, avoiding a premature shutdown with its own attendant risk.

If the condition is due to one or more cells in a low voltage condition but still greater than 2.07 V
and float voltage is found to be satisfactory, this is not indication of a substantially discharged
battery and 12 hours is a reasonable time prior to declaring the battery inoperable.

Since Required Action B.1 only specifies "perform", a failure of SR 3.8.4.1 acceptance criteria
does not result in the Required Action not being met. However, if SR 3.8.4.1 is failed, the
appropriate Condition(s), depending on the cause of the failure, is entered.

C.] and C.2 and C.3

With one battery in one subsystem with one or more cells electrolyte level above the top of the
plates, but below the minimum established design limits, the battery still retains sufficient
capacity to perform the intended function. Therefore, the affected battery is not required to be
considered inoperable solely as a result of electrolyte level not met. Within 31 days the minimum
established design limits for electrolyte level must be reestablished.

With electrolyte level below the top of the plates there is a potential for dryout and plate
degradation. Required Actions C.] and C.2 address this potential (as well as provisions in
Specification 5.5.14, Battery Monitoring and Maintenance Program). Required Actions C.l and
C.2 are modified by a Note that indicates they are only applicable if electrolyte level is below the
top of the plates. Within 8 hours, level is required to be restored to above the top of the plates.
The Required Action C.2 requirement to verify that there is no leakage by visual inspection and
the Specification 5.5.14.b item to initiate action to equalize and test in accordance with
manufacture's recommendation are taken from Annex D of IEEE Standard 450-1995. They are
performed following the restoration of the electrolyte level to above the top of the plates. Based
on the results of the manufacturer's recommended testing the battery may have to be declared
inoperable and the affected cell(s) replaced.

D.I

With one battery in one subsystem 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.

E. 1

With one or more batteries in redundant subsystems with battery parameters not within limits
there is not sufficient assurance that battery capacity has not been affected to the degree that the
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batteries can still perform their required function, given that redundant batteries are involved.
With redundant batteries involved, this potential could result in a total loss of function on
multiple systems that rely upon the batteries. The longer completion times specified for battery
parameters on non-redundant batteries not within limits are therefore not appropriate, and the
parameters must be restored to within limits on at least one redundant subsystem within 2 hours.

Insert 11

...discovering one battery in one subsystem with one or more battery cells float voltage less than
2.07 V and float current greater than 2 amps for the 125 VDC battery or greater than I amp for
the LPCI MOV independent power supply battery indicates that the battery capacity may not be
sufficient to perform the intended functions. The battery must therefore be declared inoperable
immediately. This condition is intended to apply when the battery is in the float mode. For
example, if an individual cell is discovered below the 2.07 V limit, a possible corrective action
would be to place the battery in the equalize mode. In this condition, the charger amperage is
elevated and a measurement of 'float' current may be above the stated limits with an individual
cell below the 2.07 V criteria. This is an expected condition; therefore, in this case it is not
appropriate to enter Condition F.

Insert 12

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.
4). The 7 day Frequency is consistent with IEEE-450 (Ref. 4).

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 for the 125 VDC battery, the Required Actions of LCO
3.8.4 ACTION A are being taken, which provide the necessary and appropriate verifications of
the battery condition. When this float voltage is not maintained for the LPCI MOV independent
power supply battery, the battery is considered inoperable and LCO 3.8.4 ACTION D is initiated.
Furthermore, the float current limits of 2 amps for the 125 VDC battery and I amp for the LPCI
MOV independent power supply battery are 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 130.2 V at the 125 VDC battery terminals and 403.6 V at the LPCI MOV
independent power supply battery terminals, or 2.17 Vpc. This provides adequate over-potential,
which limits the formation of lead sulfate and self discharge, which could eventually render the
battery inoperable. Float voltage in this range or less, but greater than 2.07 Vpc, are addressed in
Specification 5.5.14. SRs 3.8.6.2 and 3.8.6.5 require verification that the cell float voltages are
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greater than or equal to the short term absolute minimum voltage of 2.07 V. 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. 4).

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.
4).

SR 3.8.6.4

This Surveillance verifies that the pilot cell temperature is greater than or equal to the minimum
established design limit (i.e., 657F for 125 VDC battery and 50IF for the 419 VDC LPCI MOV
independent power supply battery). 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. 4).
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