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Related to Batteries and DC Systems -- Revised (TAC Nos. MC5720 and MC5721)

References: 1) T. J. Jordan to Document Control Desk, "Proposed Amendment to
Technical Specification 3/4.8.2 to Modify Requirements Related to
Batteries and DC Systems," dated January 20, 2005 (NOC-AE-05001837)

2) T. J. Jordan to Document Control Desk, "Response to Request for
Additional Information: Proposed Amendment to Technical Specification
3/4.8.2 to Modify Requirements Related to Batteries and DC Systems
(TAC Nos. MC5720 and MC5721)," dated October 17, 2005 (NOC-AE-
05001913)

Pursuant to 10 CFR 50.90, the South Texas Project requested Nuclear Regulatory Commission
approval of an amendment to the Unit 1 Operating License NPF-76 and Unit 2 Operating
License NPF-80 (Reference 1). This request incorporates changes consistent with Reference
2.

This request proposes changes to Technical Specification 3/4.8.2.1, "DC Sources - Operating,"
and 3/4.8.2.2, "DC Sources - Shutdown," with addition of a new Technical Specification
3/4.8.2.3,"Battery Parameters." The proposed changes revise allowed outage times for battery
chargers as well as battery charger testing criteria. The proposed changes also relocate a
number of battery surveillance requirements to a licensee-controlled Battery Monitoring and
Maintenance Program. New Technical Specification 3/4.8.2.3 incorporates actions for
responding to "out-of-limit" battery conditions, and surveillances for verification of battery
parameters.

The proposed changes are consistent with those provided in Standard Technical Specification
Change Traveler TSTF-360, Revision 1, "DC: Electrical Rewrite," and incorporated in NUREG-
1431, Revision 2, "Standard Technical Specifications, Westinghouse Plants."

A safety evaluation of the proposed changes, a description of the proposed changes, the
proposed Technical Specification revision pages, revised Bases, and a summary of
commitments are included as attachments to this letter. The listed commitments supersede
those listed in reference 1. Change bars identify where there are differences in content from the
safety evaluation in reference 1.

STI: 31976662
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In accordance with 10 CFR 50.91 (b), the South Texas Project is providing the State of Texas
with a copy of this proposed amendment.
The South Texas Project requests NRC review and approval of the proposed change by
May 2, 2006. Implementation of the proposed Technical Specifications will require procedure
changes and rescheduling of the surveillances. The South Texas Project requests 120 days
following approval by the NRC to allow for implementation of procedure revisions.

If there are any questions, please contact either Mr. P. L. Walker at 361-972-8392 or me at 361-
972-7902.
I state under penalty of perjury that the foregoing is true and correct.
Executed on Fig 28OzoO&

Vice President,
Engineering

PLW
Attachments: 1) Licensee Evaluation

2) Proposed Technical Specification Changes
3) Revised Technical Specification Bases Pages
4) Summary of Commitments
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611 Ryan Plaza Drive, Suite 400
Arlington, Texas 76011-8064

Richard A. Ratliff
Bureau of Radiation Control
Texas Department of Health
1100 West 49th Street
Austin, TX 78756-3189

Jeffrey Cruz
U. S. Nuclear Regulatory Commission
P. 0. Box 289, Mail Code: MN1 16
Wadsworth, TX 77483

C. M. Canady
City of Austin
Electric Utility Department
721 Barton Springs Road
Austin, TX 78704

A. H. Gutterman, Esquire
Morgan, Lewis & Bockius LLP

Mohan C. Thadani
U. S. Nuclear Regulatory Commission

Steve Winn
Michael A. Reed
Texas Genco, LP

C. Kirksey
City of Austin

J. J. Nesrsta
R. K. Temple
E. Alarcon
City of San Antonio

Jon C. Wood
Cox Smith Matthews



ATTACHMENT 1

SOUTH TEXAS PROJECT

LICENSEE EVALUATION

PROPOSED AMENDMENT TO TECHNICAL SPECIFICATION 314.8.2 TO MODIFY
REQUIREMENTS RELATED TO BATTERIES AND DC SYSTEMS - REVISED

1. INTRODUCTION

2. PROPOSED CHANGES

3. BACKGROUND

4. TECHNICAL ANALYSIS

5. REGULATORY SAFETY ANALYSIS

5.1. No Significant Hazards Consideration

5.2. Applicable Regulatory Requirements

5.3. Analysis

6. ENVIRONMENTAL CONSIDERATION

7. IMPLEMENTATION



Attachment 1
NOC-AE-06001 964
Page 1 of 27

LICENSEE EVALUATION
SOUTH TEXAS PROJECT UNITS 1 AND 2

PROPOSED AMENDMENT TO TECHNI1CAL SPECIFICATION 3/4.8.2 TO MODIFY
REQUIREMENTS RELATED TO BATTERIES AND DC SYSTEMS - REVISED

1.0 INTRODUCTION

1.1 DESCRIPTION

The South Texas Project proposes to revise Technical Specification 3/4.8.2, "DC
Sources," to incorporate revised criteria for battery maintenance and testing consistent
with IEEE-450, "IEEE Recommended Practice for Maintenance, Testing, and
Replacement of Vented Lead-Acid Batteries for Stationary Applications," and NUREG-
1431, "Standard Technical Specifications Westinghouse Plants," Revision 2. Proposed
changes provide:

* New conditions for inoperability and required actions that allow inoperable DC
subsystem batteries and battery chargers to be addressed separately.

* New actions for restoration of inoperable battery chargers, as well as alternate
battery charger test criteria.

* Changes revising the Technical Specifications associated with monitoring and
maintaining station batteries.

The surveillance requirements are based on:

. Technical Specification Task Force (TSTF) Standard Technical Specification
Change Traveler TSTF-360, Revision 1, "DC Electrical Rewrite," as incorporated
in NUREG-1431, Revision 2, "Standard Technical Specifications, Westinghouse
Plants" (June 2001), and

* IEEE 450-2002, "IEEE Recommended Practice for Maintenance, Testing, and
Replacement of Large Lead Storage Batteries for Generating Stations and
Substations."

The South Texas Project proposes the following changes:
1. Provide new conditions and required actions specific to the battery chargers and

batteries in each DC electrical power subsystem. These conditions and required
actions will provide compensatory actions specific to the battery chargers and
batteries in each DC electrical power subsystem.

2. Relocate preventive maintenance surveillance requirements to the Battery
Monitoring and Maintenance Program to be controlled by the South Texas Project.

3. Provide alternate test criteria for battery charger testing.
4. Replace specific gravity monitoring with float current monitoring.
5. Relocate limits for battery cell operating parameters to a licensee-controlled Battery

Monitoring and Maintenance Program:

* Category A and B value limits for cell voltage and electrolyte level, along with the
associated compensatory actions;

* Allowable electrolyte level;
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* The specific limit for electrolyte temperature; and

* The specific limit for the minimum battery charging float voltage.

6. Provide specific actions and increased completion times for out-of-limit conditions for
battery cell float voltage, float current, electrolyte level, electrolyte temperature, and
the associated surveillance requirements.

7. Provide enhanced Bases for the proposed changes.

8. Eliminate the "once per 60 months" restriction on replacing the battery service test
with the modified performance discharge test.

In addition, a new paragraph 6.8.3.p is to be inserted into the Technical Specification
administrative controls program description to reference actions for battery cell float
voltage and electrolyte level and to describe the "Battery Monitoring and Maintenance
Program." This program will provide for restoration and maintenance actions consistent
with the recommendations of IEEE 450-2002, or the battery manufacturer.

Proposed changes that reorganize and revise technical specifications associated with
monitoring and maintaining station batteries include:

* Addition of required actions and surveillance requirements associated with conditions
exceeding accepted limits for battery cell float voltage;

* Float current (in lieu of specific gravity monitoring);

* Electrolyte level and temperature; and

* Relocation of battery maintenance and monitoring activities to owner-controlled
programs based on the recommendations of IEEE 450-2002.

Additional changes are to be made in battery performance discharge testing for
consistency with regulatory requirements.

1.2 PURPOSE OF REVISION

The proposed changes provide new actions for restoration of an inoperable battery
charger and an inoperable battery, as well as alternate battery charger testing criteria.

The proposed changes also provide for relocation of battery maintenance and
monitoring activities to owner-controlled programs based on the recommendations of
IEEE 450-2002. This will:

* Provide for better control of these requirements;

* Assure that each battery is maintained at an acceptable level of performance;

* Allow flexibility to monitor and control these limits to values directly related to the
battery's ability to perform its assumed function; and

* Allow the Technical Specifications to focus on parameter value degradations that
approach levels that may impact battery operability.

Overall, these changes will increase operational flexibility and allow more efficient
application of plant resources to more significant plant activities.
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2.0 PROPOSED CHANGES

2.1 Limiting Condition for Operation Action 3.8.2.1 (Modes 1, 2, 3, and 4)

Proposed Change 1

Additional actions will specify the measures to be taken in the event a channel has no
operable battery charger. With no battery chargers for a channel operable:

* Restore battery terminal voltage to greater than or equal to the minimum established
float voltage within two hours, and

* Verify float current for the affected battery does not exceed 2 amps once per 12
hours, and

* Restore one battery charger to operable status within seven days.

An additional action is provided for one inoperable channel due to reasons other than an
inoperable battery bank, or no operable battery chargers for a channel.

Editorial changes are included to promote clarity and ease of use.

Attachment 2 to this application depicts the specific changes proposed.

2.2 Surveillance Requirement 4.8.2.1 (Modes 1, 2,3, and 4)

Proposed Change 2

Consistent with IEEE-450 practices, the following surveillance requirements are to be
relocated to a licensee-controlled Batlery Monitoring and Maintenance Program:

* (4.8.2.1.b) - At least once per 92 days and within 7 days after a battery discharge
with battery terminal voltage below 110 volts, or battery overcharge with battery
voltage above 135 volts, by verifying that:

- There is no visible corrosion at either cell-to-cell or terminal connections, or the
connection resistance of these items is less than or equal to 150x10-6 ohm; and

- The average electrolyte temperature of six connected cells is above 650F.

* (4.8.2.1 .c) - At least once per 18 months, by verifying that:

- The cells, cell plates, and battery racks show no visual indication of physical
damage or abnormal deterioration.

- The cell-to-cell and terminal connections are clean, tight, and coated with anti-
corrosion material.

- The resistance of each cell-to-cell and terminal connection is less than or equal
to 150x10-6 ohm.

Paragraph 4.8.2.1.d is a shutdown-related surveillance requirement. Consequently, it is
to be relocated as Surveillance Requirement 4.8.2.2.c. Paragraphs 4.8.2.1.e and
4.8.2.1.f address monitoring battery parameters to assess battery capacity.
Consequently, they are to be relocated as Surveillance Requirements 4.8.2.3.f.3 and
4.8.2.3.f.1, respectively. In addition, the 18-month interval specified in 4.8.2.1.f is
reduced to 12 months.

Attachment 2 to this application depicts the specific changes proposed.
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Proposed Change 3

Battery bank operability shall be demonstrated at least once per seven days by
confirming the total battery terminal voltage is greater than or equal to the minimum
established float voltage (4.8.2.1.a). This removes the specific minimum value of 129
volts and relocates it to the Bases, correcting it to 128 volts.

Alternate battery charger acceptance criteria are proposed (4.8.2.1.c) that will allow an
actual in-service demonstration that the charger can recharge the associated battery,
after a discharge to the bounding design basis event discharge state, to the fully charged
state within 12 hours. This occurs while the charger supplies the largest combined
demands of the various continuous steady-state loads following a battery discharge to
the bounding design-basis event discharge condition. This will be accomplished at least
once per 18 months by verifying that each battery charger can:

* Supply > 300 amps at greater than or equal to the minimum established float voltage
for > 8 hours; or

* Recharge the battery to the fully charged state within 12 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.

The specific minimum established float voltage of 128 volts is relocated to the Bases,
section 4.8.2.1.c.

Each battery bank has the capacity to supply, and maintain in operable status, the
required emergency loads when subjected to a battery service test during Modes 3, 4, 5,
6, or with core off-loaded (4.8.2.1.d). Surveillance requirement 4.8.2.1.d is shutdown-
related; consequently, it is to be relocated as Surveillance Requirement 4.8.2.2.c. The
modified performance discharge test in proposed surveillance requirement 4.8.2.3.f.3
(previously 4.8.2.1.e) may be performed in lieu of this requirement.

Attachment 2 to this application depicts the specific changes proposed.

Proposed Change 4

Battery status is monitored through implementing the battery surveillance requirements
of Table 4.8-2. One of the parameters measured is the specific gravity of each cell. The
proposed change replaces the specific gravity monitoring limits and allowable value with
float current monitoring.

The revised requirement is relocated as Technical Specification Action 3.8.2.3.b and
surveillance requirement 4.8.2.3.a.

Attachment 2 to this application depicts the specific changes proposed.

Proposed Change 5

Technical Specification Table 4.8-2, "Battery Surveillance Requirements," specifies limits
for electrolyte level and float voltage. This change proposes that surveillance
requirements for float current, battery pilot and battery cell float voltage, electrolyte level,
and pilot cell electrolyte values be relocated to Technical Specification 3/4.8.2.3, and
references to Table 4.8-2 be deleted. The Battery Monitoring and Maintenance Program
will incorporate the following:

* The limits for electrolyte level and float voltage for each designated pilot cell
(Category A) and the limits for each connected cell (Category B);
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* The allowable value for connected cell electrolyte level;

* The specific limit for pilot cell electrolyte temperature:

* The associated compensatory actions for battery cell electrolyte level, float
voltage, and float current not within limits;

* The allowable value for the minimum battery charging float voltage of each
connected cell.

Reference to the Battery Monitoring and Maintenance Program is proposed as Technical
Specification Administrative Requirement 6.8.3.p.

Attachment 2 to this application depicts the specific changes proposed.

Proposed Change 8

At least once per 60 months, during shutdown, each 125-volt battery bank and charger
is demonstrated operable by verifying that the battery capacity is at least 80% of the
manufacturer's rating. A* modified battery performance discharge test may be
substituted for the battery service lest once per 60-month interval. This proposed
change eliminates the "once per 60-month" restriction on substituting for the battery
service test. The modified performance discharge test replaces the performance
discharge test. Surveillance Requirement 4.8.2.1.e is being relocated as Technical
Specification Surveillance Requirement 4.8.2.3.f.3.

Attachment 2 to this application depicts the specific changes proposed.

2.3 Limiting Condition for Operation Action 3.8.2.2 (Modes 5 and 6)

Proposed Change 1

There are no changes in the actions to be taken should one or more required DC
electrical power subsystems become inoperable. Editorial changes are included to
promote clarity and ease of use.

Additional actions (3.8.2.2.b) specify the measures to be taken if a channel has no
operable battery charger. With no battery charger operable:

* Restore battery terminal voltage to greater than or equal to the minimum established
float voltage within two hours, and

* Verify float current for the affected battery does not exceed two amps once per 12
hours, and

* Restore one battery charger to operable status within seven days.

If the battery charger is not restored to operability in the time allowed, operations with
potential for draining the reactor vessel, core alterations, operations involving positive
reactivity additions that could result in loss of required shutdown margin or required
boron concentration, or movement of irradiated fuel assemblies, are to be suspended
immediately.

Attachment 2 to this application depicts the specific changes proposed.
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2.4 Surveillance Requirement 4.8.2.2 (Modes 5 and 6)

Proposed Change 3

Surveillance requirements are added that are consistent with the revised surveillance
requirement 4.8.2.1. Surveillance requirement 4.8.2.2.c is relocated from surveillance
requirement 4.8.2.1.d because it is applicable under shutdown conditions. Other
applicable surveillance requirements will be addressed in the licensee-controlled Battery
Monitoring and Maintenance Program and Surveillance Requirement 4.8.2.3.

Attachment 2 to this application depicts the specific changes proposed.

2.5 Limiting Condition for Operation Action 3.8.2.3 (New)

Proposed Change 1

This technical specification addresses abnormal battery conditions and the associated
required compensatory actions.

Attachment 2 to this application depicts the specific actions proposed.

Proposed Change 4

Proposed LCO Action 3.8.2.3.b specifies determination of battery condition using float
current monitoring in place of specific gravity monitoring (from Table 4.8-2).

Attachment 2 to this application depicts the specific actions proposed.

Proposed Change 6

LCO Action 3.8.2.3 provides compensatory actions for specific abnormal battery
conditions. The required actions and associated completion times addressing out-of-
limit conditions are to be performed:

a. If a battery has one or more cells with float voltage <2.07 V;

b. If a battery has float current >2 amps;

c. If a battery has one or more cells with electrolyte level less than minimum
established design limits;

d. If a battery pilot cell electrolyte temperature is less than minimum established
design limits, restore battery pilot cell electrolyte temperature to greater than or
equal to minimum established design limits within 12 hours;

e. If battery parameters are not within limits for 2 or more batteries; or

f. If a battery has one or more battery cells with float voltage <2.07 volts and float
current > 2 amps, declare the associated battery INOPERABLE immediately.

Attachment 2 to this application depicts the specific actions proposed.

2.6 Surveillance Requirement 4.8.2.3 (New)

Proposed Change 4

Proposed surveillance requirement 4.8.2.3.a specifies determination of battery condition
using float current monitoring in place of specific gravity monitoring (from Table 4.8-2).

Surveillance requirements will specify the parameters to be checked and the intervals at
which the surveillances are to be performed. Surveillance requirements will be
incorporated from Surveillance Requirement 4.8.2.1, as well as new surveillance
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requirements for battery float current, battery pilot cell voltage, battery connected-cell
voltage, connected-cell electrolyte level, and battery pilot cell temperature.

Until sufficient justification for an 1 8-month interval is available, the revised surveillance
requirement 4.8.2.3.f.1 will require performance tests every 12 months of batteries that
show degradation or that reach 85% of the service life for the application.

Proposed surveillance requirement 4.8.2.3.f.2 will require modified performance
discharge tests at least once per 24 months for any battery reaching 85% of the service
life expected for the application and capacity is equal to or greater than 100% of the
manufacturer's rating.

Surveillance requirement 4.8.2.3.f.3 is relocated from 4.8.2.1.e with an addition of using
a modified performance discharge test in place of a battery service test.

Attachment 2 to this application depicts the specific surveillance requirements proposed.

2.7 Technical Specification 6.8.3.p (New)

A new Technical Specification administrative controls program requirement is added to
reference actions for battery cell float voltage and electrolyte level and to create a
Battery Monitoring and Maintenance Program. This program will provide for restoration
and maintenance actions consistent with the recommendations of IEEE-450, or of the
battery manufacturer.

:Proposed Change 2

Proposed Technical Specification 6.8.3.p describes the Battery Monitoring and
Maintenance Program. This Program will provide for restoration and maintenance of the
125-V batteries in accordance with' IEEE-450, or with the manufacturer's
recommendations, including:

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

* Actions to equalize and test battery cells that had been discovered with electrolyte
level below the top of the plates.

Attachment 2 to this application depicts the specific changes proposed.

Proposed Change 5

The program description refers to I--EE-450 without specifying the year of issuance.
This change will allow for future programmatic upgrades to approved standards without
necessitating a license amendment.

Attachment 2 to this application depicts the specific changes proposed.

2.8 Technical Specification Bases

Proposed Change 7

The Technical Specification Bases will be revised for the changes to Technical
Specifications 3/4.8.2.1. 3/4.8.2.2, and 3/4.8.2.3, as appropriate, and to incorporate the
information and discussion presented in TSTF-360, Revision 1. Changes to the
associated Bases will be implemented pursuant to Technical Specification 6.8.3.m,
Technical Specifications Bases Control Program.

Attachment 3 to this application depicts the specific changes proposed. The revised
Bases sections are provided for information only.
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3.0 BACKGROUND
3.1 BASES FOR THE CURRENT REQUI1REMENTS

The direct current (DC) power systems of Units 1 and 2 each consist of four Class 1 E
125-vdc battery systems and Balance-of-Plant (BOP) battery systems including one 48-
vdc, two 125-vdc, and one 250-vdc batteries. Separate batteries are provided for the
plant computer and other data acquisition systems. These batteries do not interface with
the rest of the plant DC power system.

3.1.1 CLASS 1 E BATTERY SYSTEM

The Class 1 E 125-vdc Battery System of each unit consists of four independent,
physically separate busses, each energized by one of two available battery chargers and
one battery. Voltage on any separate bus varies between 105 and 137.5-vdc depending
upon the operating mode of battery charging equipment and system loads.

During normal operation, the 125-VDC loads are powered from the battery chargers with
the batteries floating on the system. In case of a loss of normal power to the battery
charger, the DC load is automatically powered from the station batteries. Batteries
supply emergency power required for plant protection and control without interruption
when the power from AC sources is interrupted.

Upon loss of power from the AC System to the battery chargers, the batteries
automatically assume the load without switching. In the event all off-site AC sources are
lost, AC power is supplied to the battery chargers by the emergency diesel generators.

Each battery system also supplies power to its associated inverter system, which
converts the DC power to AC power for the vital instrumentation and protection system.
The ampere-hour capacity of each battery is sufficient to provide, for a minimum of two
hours, the power required by emergency DC controls and the vital AC instrumentation
and protection system. Only small DC loads and DC controls are supplied from the 125-
vdc batteries.

The four 125-vdc batteries are each located in separate rooms in a seismic Category I
building which inhibits propagation of fire and provides protection against missiles.
Battery chargers and distribution panels associated with a given battery are located
outside the battery room. HVAC ventilates each battery room using fans energized from
the ESF busses. The Class 1 E DC power systems are designed to withstand the effects
of tornadoes, fires, and the safe shutdown earthquake without loss of function. The
elevation and location of the battery rooms preclude flooding of the battery rooms.

Each DC electrical power subsystem has sufficient power output capacity for steady-
state operation of connected loads required during normal operation, while at the same
time maintaining its battery bank fully charged. Each battery charger has sufficient
capacity to restore the battery from the design minimum charge to its fully charged state
within 12 hours while supplying normal steady-state loads.

DC electrical power subsystems are required to be operable to ensure availability of the
required power to shut down the reactor and maintain it in a safe condition after an
Anticipated Operational Occurrence (AOO) or a postulated Design Basis Accident. Loss
of any DC electrical power subsystem does not prevent the minimum safety function
from being performed. An operable DC electrical power subsystem requires the battery
and one associated charger to be operating and connected to the associated DC bus.
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The Class 1 E battery system is designed to comply with requirements of NRC
Regulatory Guides 1.6, "Independence Between Redundant Standby (Onsite) Power
Sources and Between their Distribution Systems," and 1.32, "Criteria for Safety-Related
Electric Power Systems for Nuclear Power Plants."

3.1.2 CLASS 1E BATTERIES

The Class 1 E 125 vdc batteries are of the 59-cell lead-calcium type, assembled in
shock-absorbing, clear plastic, sealed containers. Spacers are provided between cells
and cell clamps to prevent shifting during seismic events. The battery cells are mounted
on seismic Category I, corrosion-resistant steel racks.

The batteries are sized to provide output at 80% of nameplate rating, corresponding to
the expected capacity at end of life and 100% design demand. The minimum average
limit for float voltage is 2.17 volts per cell, corresponding to a total minimum float voltage
of 128 volts per battery. The batteries are sized in accordance with IEEE 485-1978,
"Recommended Practice for Sizing Large Lead Acid Storage Batteries for Generating
Stations and Substations."

The batteries are suitable for continuous float duty and are maintained in a nominally
fully charged state by the battery chargers. Each battery is sized to provide a minimum
terminal voltage of 106.79 vdc (channels A, B, and C) or 108.56 vdc (channel D) at the
end of two hours. The batteries are sized to carry their connected ESF loads in the
event of loss of AC power for two hours without power flow from the chargers.

3.1.3 BATTERY CHARGERS

There are two battery chargers associated with each of the four 125-vdc busses. These
chargers are connected to their train-related AC busses. One charger is required for
each of the four channels for operability.

The primary role of the battery charger is to support the operability of its associated
battery. This is accomplished by using a charger of sufficient size to carry the normal
steady-state DC loads, with sufficient additional capacity to provide some minimal over-
potential to the battery. A secondary safety significant function is provided by carrying
the post-accident DC load after restoration of AC power (typically 10 to 15 seconds - the
time required for the emergency diesel generators to come on line). In analyzed post-
accident scenarios, there is no safety-related criterion for recharging a fully discharged
battery in any specific time period.

The most likely cause of a loss of all battery charging at the South Texas Project is a
4.16 kV bus failure. Under these conditions, the DC electric loading is the same as that
experienced from a design-basis loss of offsite power with the exception of diesel
generator field flash and control power.

Emergency procedures require that the battery breaker be opened before the battery
reaches the minimum voltage required to start the associated diesel generator (107.5
vdc). Once the battery has reached this point, restoration to the fully charged state of
130 vdc will take less than 12 hours. In the event a battery is fully discharged, the
battery chargers are sized to recharge the battery to a charging current that is stabilized
at the charging voltage within 12 hours to accommodate the battery's 2-hour duty cycle.
The batteries are floated at 2.22 VPC* (131 +1/-2 vdc), and equalized at 2.31 ±1% VPC
(137.5 vdc maximum).
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The output voltage of each battery charger is adjustable ±10 percent of 141 vdc if
required to allow an equalize charge to be performed when the battery is disconnected
from the system. AC power to the Class 1 E battery chargers associated with a given
battery is supplied from independent motor control centers connected to double-ended
sections of switchgear sections energized from the ESF busses and supplied with power
from the emergency diesel generators when offsite sources are unavailable.
Independence of the four battery systems is achieved by separation of cables and
equipment and by prohibiting crossties between load groups in different trains.

Each battery charger is equipped with a DC voltmeter and ammeter. Protection is
provided against power feedback from the battery to the charger and AC source should
the AC source be lost.

The current two-hour restoration time is based on Regulatory Guide 1.93, "Availability of
Electric Power Sources," and has been applied equally to minimal reduction in battery
charger design capacity (which may still support any and all post-accident assumed
functions) as well as to a completely disconnected/de-energized DC subsystem.
Restoration time for an inoperable battery charger is limited to the same amount of time
as for an inoperable battery or a completely de-energized DC distribution subsystem.

3.1.4 ALARM AND MONITORING

The alarms and monitoring available in the control room are described in section
8.3.2.1.1 of the STP Updated Final Safety Analysis Report (UFSAR).

Each DC System is provided with an annunciator window having inputs from each of the
two chargers and the switchboard. The Emergency Response Facilities (ERF) computer
may be used to identify which of the three inputs is being alarmed. ERF computer
calculations are used to inhibit nuisance and/or duplicate alarms.

Each battery charger is provided with the following alarm circuits connected in common
to the control room annunciator/ERF computer to indicate battery charger trouble:

1. Output under- and over-voltage (DC)

2. DC ground

Each 125 vdc switchboard has the following alarm circuits which are connected in
common to the control room annunciator/ERF computer:

1. Input breaker position from battery charger (alarm when tripped)

2. Input breaker position from battery (alarm when tripped)

3. Output breaker positions of selected loads (alarm when tripped)

4. DC bus ground and over/under-voltage (combined)

In addition to these annunciator alarms, the ESF Status Monitoring System is used to
indicate bypassed or inoperable status of the battery or battery chargers. Component
level windows provided for the DC system indicate the following conditions:

1. Input under-voltage, charger output breaker open position, or charger input to
switchboard breaker open position for each battery charger. (ERF computer
is used to indicate which condition caused the window to light.) Since only
one charger is required, a single window for both chargers is provided. This
window is lit when both output breakers are open or when an inservice
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charger (indicated by closed output breakers) has an input under-voltage
condition.

2. Battery output breaker open position.
Indicating instrumentation for each DC system is provided in the control room:

* Switchboard bus voltage

* Battery current
* Battery charger current from each charger

Setpoints for alarm activation are as follows:

* Charger Over Voltage 140 + 1%

* Charger Under Voltage 117 + 1%

* Switchboard Under Voltage 124 +2%

* Switchboard Over Voltage 140 + 1%
Actuation of any component-level window also actuates the system level window for that
system and affected systems.
Breaker alignments, voltages, and currents are monitored once per week in accordance
with the surveillance test procedure for ESF Power Availability. Operator rounds are
performed once per shift with two shifts per day. There is no collection of data. The
acceptance criterion for battery voltage is 129.2 to 131.8 vdc. The chargers use
potentiometers that are adjusted by the operators to maintain voltage within the desired
range. These values are also used in the weekly battery surveillance and the weekly
verification of electrical system alignment surveillance.
These alarms provide indication in the control room that the charger has failed. They
are not intended to inform the operator when charger voltage drifts below the 128 vdc
design limit. Use of different setpoints ensures the operators are notified when a
charger failure occurs. The charger alarm at 117 vdc notifies the operator when the
charger has failed. The bus voltage alarm provides a backup to this alarm.
STP does not use a conventional charger failure alarm based on low charger output
current. Notification of charger failure is provided by the low-voltage alarms.

3.2 NEED FOR REVISION
The current Technical Specifications do not include separate LCO action statements for
determining an inoperable battery. Instead, these action statements are notes to Table
4.8-2. The changes proposed in this amendment request are consistent with those
provided in NRC-approved Industry/Technical Specifications Task Force (TSTF)
Standard Technical Specification Change Traveler, TSTF-360, Revision 1, "DC Electrical
Rewrite," and incorporated in NUJREG-1431, Revision 2, "Standard Technical
Specifications, Westinghouse Plants." The changes provide new actions for restoration
of an inoperable battery charger and an inoperable battery, as well as alternate battery
charger testing criteria.
The proposed changes also provide for relocation of battery maintenance and
monitoring activities to owner-controlled programs based on the recommendations of
IEEE 450-2002.



Attachment 1
NOC-AE-06001 964
Page 12 of 27

This will:

* Provide for better control of these requirements;

* Assure that each battery is maintained at acceptable levels of performance;

* Allow flexibility to monitor and control these limits to values directly related to the
battery's ability to perform its assumed function; and

* Allow the Technical Specifications to focus on parameter value degradations that
approach levels that may impact battery operability.

Overall, these changes will provide increased operational flexibility and allow more
efficient application of plant resources to safety-significant activities.

4.0 TECHNICAL ANALYSIS

4.1 ANALYSES OF THE PROPOSED CHANGES

These changes will enable better control of these requirements, assuring that each
battery is maintained at acceptable levels of performance. The changes also allow
flexibility to monitor and control these limits to values directly related to the battery's
ability to perform its assumed function, allowing the Technical Specifications to focus on
monitoring for changes in parameter values approaching levels that could impact battery
operability.

4.1.1 NEW CONDITIONS AND REQUIRED ACTIONS

* LCO Action 3.8.2.1 (Modes 1, 2, 3, and 4)

These changes add specific actions and increase completion times for inoperable
battery chargers. Additional requirements specify the actions to be taken in the
event a channel has no operable battery charger. The current Technical
Specifications limit restoration for inoperable battery chargers to the same time as for
a completely inoperable train. The proposed changes apply a more reasonable time
for an inoperable battery charger, while focusing efforts on retaining battery
capabilities. The LCO continues to maintain the 2-hour restoration time for an
inoperable battery bank.

The South Texas Project design includes standby chargers to support continued
battery capability. Loss of both chargers would be a rare event, and would most
likely be caused by loss of the associated 4.16 kV bus. In this event, the sequencer
could be turned off, and the TMI inverters unloaded. Loads required for support of
plant shutdown would be left on the bus. These actions are covered by procedure
for responding to annunciator lampbox indications of battery function parameters.

- The proposed new condition LCO Action 3.8.2.1.b.1 will allow a reasonable
amount of time to restore the inoperable required battery charger in one DC
electrical power subsystem to operable status. Full charger operability, based on
the margin afforded in the design capacity of the battery charger and consistent
with the current basis for charger operability, will continue to be required. A de-
energized DC electrical distribution subsystem will be restored in the specified 2
hours. This time is contingent on a focused and tiered approach to assuring
adequate battery capability is maintained.

In the event a battery charger is inoperable, the first priority for the operator is to
minimize the associated battery discharge. The proposed required Action
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ensures that the associated battery discharge is terminated within 2 hours by
requiring that battery terminal voltage be restored to a value greater than or
equal to the battery's minimum established float voltage within 2 hours. This
assumes that the batteries are still capable of performing their required functions.
If the affected train batteries are not capable of performing their required function
during the 2 hours, the other trains should be available to perform their required
function. This allows time for restoring the inoperable required battery or for
providing an alternate means of restoring battery terminal voltage to a value
greater than or equal to the minimum established float voltage.

- LCO Action 3.8.2.1.b.2 proposes that within 12 hours the associated battery be
established as having sufficient capacity to perform its assumed duty cycle as
measured by float current not exceeding 2 amps. This allows time for some
recharging of lost capacity that may have occurred during the initial 2 hours. A
discharged battery with terminal voltage at least the minimum established float
voltage indicates that the battery is on the exponential charging current portion of
its recharge cycle. 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. In this condition, there is good assurance
of fully recharging the battery within the proposed 12 hours. The affected battery
float current would continue to be verified as being less than or equal to 2 amps
every 12 hours until a required battery charger is restored to operable status.

The minimum float voltage allowed per cell is 2.17 vdc. This gives a minimum
battery float voltage of 128 vdc for a 59-cell string. STP has sufficient battery
capacity to operate with one or more cells, depending on the battery's specific
design margin, jumpered out of the string. In these alternate configurations, the
minimum float voltage would be the number of cells multiplied by 2.17 vdc.

- LCO Action 3.8.2.1.b.3 provides 7 days for a required battery charger in one DC
electrical power subsystem to be restored to operable status. Since the focus of
the proposed allowance is that battery capacity is preserved and assured, the
means of accomplishing this is left to plant capabilities. In most cases, a spare
battery charger could be employed during the initial 2 hours. Other means, even
a degraded normally in-service battery charger, can continue to float the battery.
Presuming that any associated battery discharge has been terminated, and the
associated DC bus remains energized, there is reasonable basis for extending
the allowed restoration time for a required inoperable battery charger beyond the
2-hour limit of the first tier action b.1 to the proposed 7 days.

- LCO Action 3.8.2.1.c expands the actions in response to inoperability of a
required channel to any reason other than an inoperable battery bank or
inoperable battery chargers to a channel inoperable for any other reason. The
required restoration time of 2 hours is the same. This action is specified as a
clarification.

* LCO Action 3.8.2.2 (Modes 5 and 6)

LCO action 3.8.2.2.b is supported with the same justification as that supporting LCO
action 3.8.2.1.b. The only differences are in the actions to be taken if the final
conditions can not be met. Those! actions are contingent upon the status of the plant
at the time.
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* LCO Action 3.8.2.3 (New)

LCO Action 3.8.2.3 is a new section with specific required actions for parameters that
have a unique impact on the battery and its continued operability. The proposed
new section provides specific required actions and completion times for out-of-limit
conditions for cell voltage, float current, electrolyte level, and electrolyte temperature.
The allowed times recognize the margins available, the minimal impact on the
battery capacity and the capability to perform its intended function, and the likelihood
of achieving restoration in a timely fashion:

- Action 3.8.2.3.a addresses a condition in which a battery has one or more cells
with float voltage less than 2.07 V. A battery cell with less than 2.07 V must be
considered degraded. Cell voltage by itself, however, is not an indication of the
state of charge of the battery. Battery operability is verified by monitoring the
battery terminal voltage and determining the overall state of battery charge by
monitoring the battery float charge current. Two hours is considered a
reasonable allowed time to complete these actions and 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 being less than 2.07 V, and continued operation is permitted
for a limited period up to 24 hours. Twenty-four hours is considered a
reasonable time to correct the out-of-limit condition.

- Action 3.8.2.3.b addresses a condition in which a battery is found with a float
current greater than 2 amps, indicating that the battery capacity has been
partially discharged. Float current exceeding 2 amps may be due to temporary
loss of a battery charger or possibly to low voltage in one or more battery cells. If
the terminal voltage is less than the minimum established float voltage, the
battery charger is either inoperable or is operating in the current limit mode. If
the battery charger is inoperable, LCO Action 3.8.2.1.b applies. If the battery
charger is operating in the current limit after 2 hours, 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 load on the associated DC
system, the amount of previous discharge, and the recharge characteristic of the
battery. Twelve hours is considered a reasonable time to correct the out-of-limit
condition. If the battery cannot be recharged within the 12 hours allowed by
action 3.8.2.3.b.2, the battery must be declared inoperable.

- Action 3.8.2.3.c addresses a condition in which the electrolyte level in one or
more cells is less than the minimum design limit. If the level is still above the top
of the battery plates, the battery still retains sufficient capacity to perform the
required function. Therefore, the battery should not be considered inoperable
solely as a result of a low electrolyte level. The margin would be restored within
31 days when the level is returned to the design specification limits.

If the electrolyte level is below the top of the plates, dryout and plate degradation
may result. Action c.1 and action c.2 ensure that the electrolyte is restored, and
that any source of leakage from the casing is identified.

- Action 3.8.2.3.d addresses a condition in which a pilot cell electrolyte
temperature is less than the minimum established design limits. Low electrolyte
temperature limits the current and power available from a battery. However,
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design margin will enable a battery whose capacity has been degraded to have
sufficient capacity to perform the intended functions. Therefore, low pilot cell
electrolyte temperature does riot require that a battery be considered inoperable.
The proposed 12 hours provides a reasonable time to restore the temperature to
within the established design limits.

- Action 3.8.2.3.e addresses a condition in which more than one battery is found
with parameters not within design limits. Given that this condition affects
batteries in redundant subsystems, the effect on overall battery capacity could
prevent the batteries from performing their required function, and could result in
loss of function for multiple systems that rely upon the batteries. Consequently,
the longer times for corrective actions for conditions affecting only one
subsystem are not appropriate. All but one battery must be restored to design
parameters within two hours if the condition of the remaining battery qualifies for
a longer time for completion of associated response measures. Otherwise, the
two-hour limit applies to all.

- Action 3.8.2.3.f addresses a condition in which one or more battery cells are
discovered with float voltage less than 2.07 V and float current greater than 2
amps. Under these conditions, the battery capacity may not be sufficient for
performing the intended functions, and the battery must be declared inoperable
immediately.

4.1.2 BATTERY MONITORING AND MAINTENANCE PROGRAM

Surveillance Requirement 4.8.2.1 (Modes 1, 2,3, and 4)

As stated in Surveillance Requirement 4.0.1, surveillance requirements shall be met
for conditions specified for individual Limiting Conditions for Operation. The premise
is that surveillance requirements represent the minimum acceptable requirements for
operability of the required equipment. However, for certain of the current
surveillance requirements, failure to meet the requirement does not necessarily
mean the equipment is not capable of performing its safety function. The corrective
action is generally a routine or preventive maintenance activity.
Visual inspection for physical damage or deterioration that could potentially degrade
battery performance is not required for the battery to perform its safety function; it
reflects ongoing preventive maintenance activities. Maintenance activities prevent
degradation that could affect battery operability. Resistance values verified are
nominal and represent values at which action is needed, and do not necessarily
mean that battery operability is in question.

Such activities are inappropriate for operability-based surveillance requirements and
are generally better controlled under the maintenance programs for batteries.
Furthermore, these surveillances are recommended by IEEE-450 and, as such, will
continue to be addressed by the plant program based on IEEE-450 practices.

* Administrative Requirement 6.8.3.p (New)

This Battery Monitoring and Maintenance Program complies with the
recommendations of IEEE-450, and will include actions to (1) restore battery cells
with float voltage < 2.13 V, and (2) equalize and test battery cells found with
electrolyte level below the top of the plates. Manufacturers' recommendations may
also be applied.



Attachment 1
NOC-AE-06001 964
Page 16 of 27

4.1.3 ALTERNATE BATTERY CHARGER TEST CRITERIA

* Surveillance Requirement 4.8.2.1 (Modes 1, 2, 3, and 4)

Current surveillance requirement 4.8.2.1.c.4 requires verification of specific
parameters for battery charger performance testing. Verification is intended to
confirm the charger design capacity. Alternate acceptance criteria are proposed to
allow an actual in-service demonstration that the charger can recharge the battery to
the fully charged state within 12 hours. This is demonstrated while supplying the
largest combined demands of the various steady-state loads following discharge of
the battery to the bounding design-basis event discharge state. This meets the
intent of the existing test and allows for a normal in-place demonstration of the
charger capability; this minimizes the time the charger is disconnected from the DC
bus.
Surveillance requirement 4.8.2.1.d is relocated as 4.8.2.2.c because it is applicable
to shutdown conditions.

* Surveillance Requirement 4.8.2.2 (Modes 5 and 6)
Alternate battery charger test criteria in Modes 5 and 6 are the same as those in
Modes 1, 2, 3, and 4. The alternate criteria meet the intent of the existing test and
allow for a normal demonstration of the charger capability.

4.1.4 SPECIFIC GRAVITY MONITORING I FLOAT CURRENT MONITORING
* Surveillance Requirement 4.8.2.1 (Modes 1, 2, 3, and 4)

This change replaces the current requirements for battery specific gravity monitoring
in Table 4.8-2, "Battery Surveillance Requirements," with surveillance requirements
utilizing a suitable operability limit based on float current to ensure the battery state-
of-charge is sufficient for its design duty cycle. TSTF-360 provides technical
justification for using the replacement criteria. The requirements are relocated to
Technical Specification Action 3.8.2.3.b and Surveillance Requirement 4.8.2.3.a.

* Surveillance Requirement 4.8.2.2 (Modes 5 and 6)
Surveillance requirements for battery specific gravity while in Modes 5 and 6 are
revised using float current similar to those in Modes 1, 2, 3, and 4. Justification for
replacement with float current monitoring is the same as that for Surveillance
Requirement 4.8.2.1. These requirements are to be located in Technical
Specification Action 3.8.2.3.b and Surveillance Requirement 4.8.2.3.

* Surveillance Requirement 4.8.2.3 (New)
Application of specific gravity monitoring to determine the battery state-of-charge is
replaced by float current monitoring. Due to the technical nature of the rationale for
the change, justification is provided in attachments to TSTF-360, Revision 1. Details
included in the revised Bases for the technical specification also provide justification
supporting this change. The justification discusses use of battery float current as an
indicator of full charge and the charging characteristics of lead-acid batteries. The
conclusion is that measuring current at a specific voltage (typically the float voltage in
normal operation) can be used lo assess the level of charge. At low voltage, a
current of 2 amps is appropriate for cells with 8-hour capacities of 1000 amp-hours or
larger.
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4.1.5 RELOCATION TO A BATTERY MONITORING AND MAINTENANCE PROGRAM

Surveillance Requirement 4.8.2.1 (Modes 1, 2,3, and 4)

- Current Technical Specification Table 4.8-2 categorizes limitations on battery cell
electrolyte level, float voltage, and specific gravity (to be replaced by float
current). The limits in category A (limits for each designated pilot cell) and
category B (limits for each connected cell) reflect nominal parameter values for a
fully charged battery. The values represent appropriate monitoring levels and
appropriate preventive maintenance levels for long-term battery quality and
extended battery life. Significant margin is provided in these values above what
is required for a battery to be considered operable. They do not reflect the
criterion of 10CFR50.36, "Technical Specifications," for limiting conditions of
operation of the "lowest functional capability or performance levels of equipment
required for the safe operation of the facility." This change proposes that these
values and the actions associated with restoration be relocated to a licensee-
controlled Battery Monitoring and Maintenance Program under the control of
1 OCFR50.59, "Changes, tests, and experiments." This licensee-controlled
program complies with the recommendations of IEEE 450-2002.

The battery parameters will continue to be controlled at an acceptable level, and
necessary remedial actions will be implemented in accordance with the plant
corrective action program. Furthermore, the batteries are maintained and
monitored under the regulatory requirements of the Maintenance Rule,
10CFR50.65. Following relocation, batteries will continue to be maintained at
acceptable levels of performance, and the Technical Specifications will focus on
battery parameter degradation approaching levels that may impact battery
operability.

- Current Technical Specification Table 4.8-2 also lists the allowable value for each
connected cell for electrolyte level, float voltage, and specific gravity (to be
replaced by float current). Current Surveillance Requirement 4.8.2.1.b.3 states
the specific limiting value for battery electrolyte temperature.

This change proposes that surveillance requirements for float current, battery
pilot and battery cell float voltage, electrolyte level, and pilot cell electrolyte
values be relocated to Technical Specification 3/4.8.2.3. The Battery Monitoring
and Maintenance Program will incorporate the following:

* The limits for electrolyte level and float voltage for each designated pilot
cell (Category A) and the limits for each connected cell (Category B);

* The allowable value for connected cell electrolyte level;

* The specific limit for pilot cell electrolyte temperature:

* The associated compensatory actions for battery cell electrolyte level,
float voltage, and float current not within limits;

* The allowable value for the minimum battery charging float voltage of
each connected cell.

Reference to the Battery Monitoring and Maintenance Program is proposed as
Technical Specification Administrative Requirement 6.8.3.p.
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- This change proposes that these values be relocated to Technical Specification
3/4.8.2.3, and the compensatory actions be relocated to a licensee-controlled
Battery Monitoring and Maintenance Program under the control of 1 OCFR50.59,
"Changes, tests, and experiments." New Actions 3.8.2.3.c and 3.8.2.3.d will
require electrolyte level and temperature to be at least equal to minimum
established design limits. Depending on the available excess capacity of the
associated battery, the minimum temperature necessary to support operability of
the battery can vary. Consequently, these values do not reflect the 1 OCFR50.36
criterion for limiting conditions of operation for the lowest functional capability or
performance levels of equipment required for safe operation of the facility.
Relocation to a licensee-controlled program will allow the flexibility to monitor and
control this limit at values directly related to the battery's ability to perform its
assumed function.

- The specific value given in Table 4.8-2 for the minimum operating battery float
voltage for each connected cell will be relocated to Technical Specification Bases
Section 3.8.2. Similarly, the minimum battery terminal voltage "2 128 V on float
charge," is relocated to Technical Specification Bases Section 3.8.2 as 128 V,
equivalent to 2.17 volts per cell for a 59-cell battery. The surveillance
requirement is revised to verify battery terminal voltage is at least equal to the
minimum established float voltage. Technical Specification Action 3.8.2.1.b is
revised to require the battery charger to supply battery terminal voltage at least
equal to the "minimum established float voltage."

The minimum cell float voltage allowed is 2.17 vdc/cell which results in an overall
minimum float voltage of 128 vdc for a 59-cell string. STP has sufficient capacity
in the existing batteries to operate with one or more cells jumpered out of the
string. In these alternate configurations, the minimum float voltage is the number
of cells multiplied by 2.17 vdc. This value will be included in the Bases as
background information for 3/4.8.2, "DC Sources."

Consistent with the recommendations of IEEE 450-2002, the minimum
established float voltage is established based on the battery manufacturer's
recommendations to ensure the battery is maintained fully charged with sufficient
over-potential to maintain the battery plates in a condition that supports
maintaining the grid life of the battery cells. As such, the minimum established
float voltage does not meet the 10 CFR 50.36 criteria for LCOs of "the lowest
functional capability or performance levels of equipment required for safe
operation of the facility," and can be adequately controlled outside of the
Technical Specifications.

* Surveillance Requirement 4.8.2.2 (Modes 5 and 6)

Surveillance requirements for specific gravity while in Modes 5 and 6 are the same
as those in Modes 1, 2, 3, and 4. Justification for replacing specific gravity with float
current monitoring in Technical Specification 3/4.8.2.3 is the same provided in 4.1.4
(surveillance requirement 4.8.2.1).

* Surveillance Requirement 4.8.2.3 (New)

LCO Actions 3.8.2.3.c, 3.8.2.3.d, and surveillance requirements 4.8.2.3.d and
4.8.2.3.e will require the electrol-yte level and temperature to be at least equal to
minimum established design limits. Depending on the available excess capacity of
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the associated battery, the minimum temperature necessary to support operability of
the battery can vary. As such, these values do not reflect the 10CFR50.36 criteria
for Limiting Conditions of Operation of "the lowest functional capability or
performance levels of equipment required for safe operation of the facility."
Relocation of specific temperatures to a licensee-controlled program will allow the
flexibility to monitor and control this limit at values directly related to the battery's
ability to perform its assumed function.

* Administrative Requirement 6.8.3.p

Current Technical Specification Table 4.8-2 includes requirements to (1) restore
battery cells with float voltage <2.13 V, and (2) equalize and test battery cells that
had been discovered with electrolyte level below the top of the plates. This change
addresses these parameters under the Battery Monitoring and Maintenance Program
described in TSTF-360 and implemented under proposed Administrative Control
Section 6.8.3.p.

The administrative controls program description provided in TSTF-360, Revision 1 is
modified in this submittal for required actions for battery cells discovered with
electrolyte level below the minimum established design limit. The phrase "below the
top of the plates" is substituted for consistency with IEEE 450-2002, Annex D,
section D.1. This change is appropriate because IEEE-450 recommends performing
an equalizing charge if the electrolyte level is below the top of the plates, while the
minimum established design limit is a level above the top of the plates.

The specific reference to the version of IEEE-450 is not included in the Technical
Specification program description proposed in Section 6.8.3.p to allow future
programmatic upgrades to approved standards without necessitating a License
amendment. The South Texas Project is currently committed to IEEE 450-1980 as
documented in the Technical Specification Bases. Changes to the Technical
Specification Bases are evaluated in accordance with 10CFR50.59. This provides
adequate control over changes in the implemented version of IEEE-450.

Eliminating the reference to a specific year from the Technical Specifications and
maintaining it in the Technical Specification Bases is consistent with similar changes
previously approved by the NRC for other nuclear power facilities. Examples are:

- Amendment 129 to Facility Operating License No. NPF-37, Byron Station Unit 1

- Amendment 124 to Facility Operating License No. NPF-72, Braidwood Station
Unit 1

4.1.6 RESPONSES TO CONDITIONS OUT-OF-LIMITS

New Technical Specification 3/4.8.2.3 provides specific required actions for parameters
that have a unique impact on the battery and its continued operability. The associated
completion times for out-of-limit conditions recognize the margins available, the minimal
impact on the battery capacity and the capability to perform its intended function, and the
likelihood of achieving restoration in a timely fashion. Surveillance requirements are
proposed for verifying that the batteries are maintained within the established limitations.

The bases for the specific required actions, completion times, and surveillance
requirements are as follows:

* New Action 3.8.2.3.a addresses a condition in which a battery has one or more cells
with float voltage less than 2.07 V. Such a battery cell must be considered
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degraded. This is consistent with the recommendations of IEEE-450 that such a
degraded cell under float conditions and not caused by elevated temperature
indicates internal cell problems and replacement may be required. However, cell
voltage by itself is not an indication of the state of charge of the battery. A cell
parameter slightly outside specification indicates an insignificant to small loss of
capability and does not indicate battery inoperability. Verification within 2 hours that
the battery charger is operable by monitoring the battery terminal voltage and
determining the overall battery state of charge by monitoring the battery float charge
current is considered a reasonable time limit to complete the actions and assure that
battery capacity is still sufficient. Reduced cell voltage is not the sole reason for the
affected battery to be considered inoperable, and continued operation is permitted
for a limited period up to 24 hours. 24 hours is considered a reasonable time to
effect restoration of the out-of-limit condition.

* New Action 3.8.2.3.b addresses a condition in which a battery is found with float
current greater than 2 amps, which indicates that a partial discharge of the battery
capacity has occurred. This may be due to temporary loss of a battery charger or
possibly due to battery cells in a low voltage condition reflecting some loss of
capacity. The required battery charger operability is verified within 2 hours by
monitoring the battery terminal voltage. If the terminal voltage is found to be less
than the minimum established float voltage, either the battery charger is inoperable
or it is operating in the current limit mode. If the battery charger is found to be
inoperable, Action 3.8.2.1.b or Action 3.8.2.2.b is applicable. If the battery charger is
operating in the current limit mode after 2 hours, this indicates 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 capacity, the loads on the associated DC system, previous discharge,
and the recharge characteristic of the battery. Because charge time can be
extensive, and there is no adequate assurance that it can be recharged within the
allowed 12 hours, the battery must therefore be declared inoperable.

* New Action 3.8.2.3.c addresses a condition in which a battery has electrolyte level
in one or more cells less than the minimum established design limits. With the
electrolyte level above the top of the battery plates, but below the minimum
established design limits, the battery will retain sufficient capacity to perform the
intended functions. Therefore, considering the affected battery to be inoperable
solely as a result of the electrolyte level is not required. The minimum established
design limits for electrolyte level must be restored in order to restore its margins
within 31 days.

With electrolyte level below the top of the plates, dryout and plate degradation may
occur. This Action restores the level and ensures that the cause of electrolyte level
reduction is not due to a leak in the battery casing. These actions are only required if
the level in the battery is found below the top of the battery plates.

* New Action 3.8.2.3.d addresses a condition in which a battery is found with pilot cell
electrolyte temperature less than the minimum established design limit. Low
electrolyte temperature limits the current and power available from the battery.
Although battery capacity may be degraded, since the battery is sized with margin,
sufficient capacity exists to perform the intended functions. Therefore, low pilot cell
temperature does not by itself require the affected battery to be considered
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inoperable. The proposed 12 hours provides a reasonable time to restore the
temperature to within required limits.

* New Action 3.8.2.3.e addresses a condition in which parameters of batteries in
redundant trains are not within established design limits. There is not sufficient
assurance that overall battery capacity has not been affected to the degree that the
batteries can still perform their required function. With redundant DC electrical
power systems involved, this could result in total loss of function on multiple systems.
The completion times given for battery parameters in which only one train is involved
are not appropriate when multiple trains are involved. Therefore, the parameters
must be restored to within limits in at least one DC electrical power subsystem within
2 hours.

* New Action 3.8.2.3.f addresses a condition in which a battery is found with float
voltage less than 2.07 V and float current greater than 2 amps in one or more cells.
This indicates that battery capacity may not be sufficient to perform the intended
functions, and the corresponding battery must be declared inoperable immediately.

* New Surveillance Requirement 4.8.2.3.a will require verification every 7 days that
float current for each battery is less than or equal to 2 amps, and is used to
determine the state of charge of the battery. The float current requirements are
based on the float current indicative of a charged battery. If battery float current is
greater than 2 amps, the battery may not be fully charged. Use of float current to
determine the state of charge of the battery and the 7-day cycle for verification is
consistent with TSTF-360.

* New Surveillance Requirement 4.8.2.3.b will require verification that pilot cell
voltages are equal to or greater than 2.07 V, the short-term absolute minimum
voltage. Optimal long-term battery performance is obtained by maintaining a float
voltage greater than or equal to a minimum established float voltage, which is
established and controlled in accordance with the proposed Battery Monitoring and
Maintenance Program. The proposed program will provide necessary actions if the
battery is found at a float voltage less than the minimum established float voltage but
greater than the short-term absolute minimum voltage of 2.07 V. The cycle for pilot
cell voltage verification every 31 days is consistent with IEEE 450-2002.

In addition, pilot cells will no longer be average cells. With this change, lowest
voltage cells in the battery become the pilot cells. This ensures that all other cells
are above the minimum voltage. Pilot cell rotation changes from annually to
quarterly to enhance monitoring of cell output ensures timely identification of the cells
with the lowest voltage.

* New Surveillance Requirement 4.8.2.3.c requires verification that connected cell
voltage is equal to or greater than 2.07 V, the short-term absolute minimum voltage.
Optimal long-term battery perfonnance is obtained by maintaining a float voltage
greater than or equal to a minimum established float voltage, which is established
and controlled in accordance with the proposed Battery Monitoring and Maintenance
Program. The proposed prograrn will provide necessary actions if the battery is
found at a float voltage less than the minimum established float voltage but greater
than the short-term absolute minimum voltage of 2.07 V. The cycle for connected
cell voltage verification every 92 days is consistent with IEEE 450-2002.
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New Surveillance Requirement 4.8.2.3.d will require verification that the connected
cell electrolyte level of each battery is greater or equal to minimum established
design limits established in the proposed Battery Monitoring and Maintenance
Program. Operation of batteries at electrolyte levels exceeding the minimum
established design limit would help to ensure that the plates are not damaged, and
adequate electron transfer capability is maintained. The 31-day verification cycle is
consistent with IEEE 450-2002.

* New Surveillance Requirement 4.8.2.3.e requires verification that the pilot cell
temperatures are greater than or equal to the minimum established design limits
established in the proposed Battery Monitoring and Maintenance Program.
Temperatures lower than assumed in the battery sizing calculations act to inhibit or
reduce the overall battery capacity. Maintaining the electrolyte temperature above
this level ensures that the battery can provide the required current and voltage to
meet the design requirements. The 31-day verification cycle is consistent with IEEE
450-2002.

* New Surveillance Requirement 4.8.2.3.f requires verification of battery capacity
either periodically, or in response to the battery's condition. This is mostly a
relocated surveillance requirement from Technical Specification 3/4.8.2.1. Until
sufficient justification for an 18-month interval is available, surveillance requirement
4.8.2.3.f.1 will require performance tests every 12 months of batteries that show
degradation or that reach 85% of the service life for the application. Revision of
battery performance test interval to 12 months from 18 months in 4.8.2.1.f (now
4.8.2.3.f.1) is a conservative change that is intended to ensure continued battery
operability.
A surveillance requirement will be added as 4.8.2.3.f.2 to require performance
discharge tests at least once per 24 months for any battery reaching 85% of the
service life expected for the application and capacity is equal to or greater than 100%
of the manufacturer's rating. Surveillance requirement 4.8.2.3.f.2 is an additional
criterion that supplements 4.8.2.3.f.1. Modified performance tests of batteries that
have reached 85% of their service life are to be performed at 12-month intervals with
capacity less that 100% of the manufacturer's rating, and at 24-month intervals if the
capacity is 100% or greater. These surveillance requirements are consistent with the
requirements of IEEE-450.
These intervals are consistent with IEEE-450.

4.1.7 ENHANCED BASES
The accompanying Bases sections for the proposed changes are provided in this
submittal for information. The Bases have been revised to incorporate the information
and discussion presented in TSTF-360, Revision 1, with the exceptions noted as
described previously. Changes to the associated Bases will be implemented pursuant to
TS 6.8.3.m, 'Technical Specifications Bases Control Program."

4.1.8 MODIFIED PERFORMANCE DISCHARGE TEST
Surveillance Requirement 4.8.2.1 (Modes 1, 2,3, and 4)
Each 125-volt battery bank is tested at least once per 60 months by applying a
performance discharge test to verify that the battery capacity is at least 80% of the
manufacturer's rating. Currently, this test may be performed in place of the battery
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service test required by surveillance requirement 4.8.2.1.e once per each 60-month
interval (relocated as surveillance requirement 4.8.2.3.f.3). IEEE 450-2002 states that a
modified performance test can be used in lieu of a service test at any time.

Relocation of requirements of battery service tests and performance discharge tests is
consistent with the actual modes in which they are performed. Relocation does not
change how or when the tests are actually performed.

4.2 SUMMARY

The proposed changes to Technical Specification 3/4.8.2 and addition of new
administrative control program requirements are consistent with the considerations and
proposed changes provided in Industry/TSTF Standard TS Change Traveler TSTF-360,
"DC Electrical Rewrite." The proposed changes support performance of periodic on-line
battery maintenance and post-maintenance testing, and will provide increased
operational flexibility and allow more efficient application of plant resources to safety-
significant activities. The proposed changes have been reviewed and determined to not
adversely affect nuclear safety or continued safe plant operation.

5.0 REGULATORY ANALYSIS

5.1 NO SIGNIFICANT HAZARDS CONSIDERATION DETERMINATION

Pursuant to 10CFR50.91, this analysis provides a determination that the proposed
changes to the Technical Specifications do not involve any significant hazards
consideration as defined in 1 OCFR50.92, as described below:

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

The proposed change rearranges the Technical Specifications for the direct current
electrical power system, and adds new Conditions and required actions with revised
completion times to allow for battery charger inoperability. Neither the direct current
electrical power subsystem nor associated battery chargers are initiators of an
accident sequence previously evaluated. Performance of plant operational activities
in accordance with the proposed Technical Specification changes ensures that the
direct current electrical power subsystem is capable of performing its function as
previously described. Therefore, the mitigating functions supported by the subject
subsystem will continue to provide the protection assumed by the safety analysis.

Relocation of preventive maintenance surveillances and certain operating limits and
actions to a "Battery Monitoring and Maintenance Program" will not challenge the
ability of the subject subsystem to perform its design function. Maintenance and
monitoring currently required will continue to be performed. In addition, the direct
current electrical power subsystem is within the scope of 1 OCFR50.65,
"Requirements for monitoring the effectiveness of maintenance at nuclear power
plants," which will ensure continued control of maintenance activities associated with
the subject subsystem.

Revision of battery performance test interval to 12 months from 18 months in
4.8.2.1.f (now 4.8.2.3.f.1) is a conservative change that is intended to ensure
continued battery operability. In addition, a surveillance requirement will be added
as 4.8.2.3.f.2 to require performance discharge tests at least once per 24 months for
any battery reaching 85% of the service life expected for the application and capacity
is equal to or greater than 100% of the manufacturer's rating. Surveillance
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requirement 4.8.2.3.f.2 is an additional criterion that supplements 4.8.2.3.f.1.
Modified performance tests of batteries that have reached 85% of their service life
are to be performed at 12-month intervals with capacity less that 100% of the
manufacturer's rating, and at 24-month intervals if the capacity is 100% or greater.
These surveillance requirements are consistent with the requirements of IEEE-450.

Therefore, the proposed change does not involve a significant increase in the
probability or consequences of an accident previously evaluated.

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

The proposed change does not involve any physical alteration of the units. No new
equipment is introduced, and installed equipment is not operated in a new or
different manner. The proposed changes do not affect setpoints for initiation of
protective or mitigating actions.

Revision of battery performance! test interval to 12 months from 18 months in
4.8.2.1.f (now 4.8.2.3.f.1) is a conservative change that is intended to ensure
continued battery operability. In addition, a surveillance requirement will be added
as 4.8.2.3.f.2 to require performance discharge tests at least once per 24 months for
any battery reaching 85% of the service life expected for the application and capacity
is equal to or greater than 100% of the manufacturer's rating. Surveillance
requirement 4.8.2.3.f.2 is an additional criterion that supplements 4.8.2.3.f.1.
Modified performance tests of batteries that have reached 85% of their service life
are to be performed at 12-month intervals with capacity less that 100% of the
manufacturer's rating, and at 24-month intervals if the capacity is 100% or greater.
These surveillance requirements are consistent with the requirements of IEEE-450.

Operability of the DC electrical power subsystems in accordance with the proposed
technical specifications is consistent with the initial assumptions of the accident
analyses and is based upon meeting the design basis of the plant.

The 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 operating procedures is proposed, and no change is being made to
procedures relied upon in response to an off-normal event. No new failure modes
are being introduced, and the proposed change does not alter assumptions made in
the safety analyses.

Therefore, the proposed change does not create the possibility of a new or different
accident from any accident previously evaluated.

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

The proposed change will not adversely affect operation of plant equipment and 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
provisions of the Battery Monitoring and Maintenance Program will ensure that the
station batteries are maintained in a highly reliable manner.

Revision of battery performance test interval to 12 months from 18 months in
4.8.2.1.f (now 4.8.2.3.f.1) is a conservative change that is intended to ensure
continued battery operability. In addition, a surveillance requirement will be added
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as 4.8.2.3.f.2 to require performance discharge tests at least once per 24 months for
any battery reaching 85% of the service life expected for the application and capacity
is equal to or greater than 100% of the manufacturer's rating. Surveillance
requirement 4.8.2.3.f.2 is an additional criterion that supplements 4.8.2.3.f.1.
Modified performance tests of batteries that have reached 85% of their service life
are to be performed at 12-month intervals with capacity less that 100% of the
manufacturer's rating, and at 24-month intervals if the capacity is 100% or greater.
These surveillance requirements are consistent with the requirements of IEEE-450.

The equipment fed by the DC electrical system will continue to provide adequate
power to safety-related loads in accordance with analysis assumptions.

Therefore, the proposed change does not involve a significant reduction in a margin
of safety.

Based on the evaluation provided above, the South Texas Project concludes that the
proposed change does not involve a significant hazards consideration and will not have
a significant effect on safe operation of the plant. Therefore, there is reasonable
assurance that operation of the South Texas Project in accordance with the proposed
revision to the Technical Specifications will not endanger the public health and safety.

5.2 APPLICABLE REGULATORY REQUIREMENTS

* 1OCFR50, Appendix A, General Design Criterion (GDC) 17, "Electric Power
Systems"

* NRC Regulatory Guide 1.6, "Independence Between Redundant Standby (Onsite)
Power Sources and Between Their Distribution Systems," March 10, 1971

* NRC Regulatory Guide 1.32, "Criteria for Safety-Related Electric Power Systems for
Nuclear Power Plants," Revision 2, February 1977

* IEEE 308-1971, "Standard Criteria for Class 1E Power Systems for Nuclear Power
Generating Stations," dated August 1972

* IEEE 450-2002, "IEEE Recommended Practice for Maintenance, Testing, and
Replacement of Vented Lead-Acid Batteries for Stationary Applications

5.3 ANALYSIS

The design of the South Texas Project Class 1 E 125-vdc electrical power systems is in
accordance with the requirements of GDC 17, NRC Regulatory Guide 1.6, and IEEE-
308. Redundant power supplies and equipment satisfy GDC 17 for a single failure.

The overall system design, including functional requirements, redundancy, capacity, and
availability is in conformance with IEEE-308 criteria for Class 1 E systems with the
exception of intervals for battery performance discharge tests, which are in accordance
with IEEE 450-2002. The battery charger supply capacity is in accordance with
Regulatory Guide 1.32.

Periodic inspection and testing of the DC systems are performed to monitor the condition
of the equipment to ensure reliable operation. Visual inspections, liquid level, specific
gravity, and cell voltage checks, and performance discharge tests are performed at
regular intervals on each battery. Maintenance and testing procedures and criteria for
replacement are in accordance with IEEE 450-2002. Visual checks and performance
tests are also scheduled for the battery chargers.
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The proposed changes to the DC electrical power system specifications are consistent
with the applicable regulatory requirements. Full charger operability based on the
margin afforded in the design capacity of the battery charger continues to be required.
Verification that the batteries are maintained within the established limitations ensures
that the batteries have sufficient capacity to perform the required duty cycle.

Based upon the considerations discussed above:

* There is reasonable assurance that the health and safety of the public will not be
endangered by operation in the proposed manner;

* Such activities will be conducted in compliance with the Commission's regulations;
and

* Issuance of the amendment will not be inimical to the common defense and security
or to the health and safety of the public.

6.0 ENVIRONMENTAL CONSIDERATION

10 CFR 51.22(b) specifies the criteria for categorical exclusion from the requirements for
a specific environmental assessment per 10 CFR 51.21. The South Texas Project has
evaluated the proposed amendment and determined that:

* The proposed amendment does not involve a significant hazards consideration.

As demonstrated in the No Significant Hazards Consideration Determination, the
requested license amendment does not involve any significant hazards
consideration.

* There is no significant change in the types or significant increase in the amounts of
any effluent that may be released offsite.

The proposed amendment involves no change to the facility and does not involve
any change in the manner of operation of any plant systems involving the generation,
collection or processing of radioactive materials or other types of effluents.
Therefore, no increase in the amounts of effluents or new types of effluents would be
created.

* There is no significant increase in individual or cumulative occupational radiation
exposure.

The requested license amendment involves no change to the facility and will not
increase the radiation dose resulting from the operation of any plant system.
Furthermore, implementation of this proposed change will not involve work activities
that could contribute to occupational radiation exposure. Therefore, there will be no
increase in individual or cumulative occupational radiation exposure associated with
this proposed change.

Accordingly, the proposed amendment meets the eligibility criteria for categorical
exclusion set forth in 10 CFR 51.22(c)(9). Therefore, pursuant to 10 CFR 51.22(b), no
environmental impact statement or environmental assessment is required to be prepared
in connection with these proposed changes.

This amendment request meets the criteria specified in 10 CFR 51.22(c)(9). The
specific criteria contained in this section are discussed below.
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7.0 IMPLEMENTATION

The South Texas Project requests NRC review and approval of the proposed changes
by May 2, 2006. Implementation of the proposed Technical Specifications will require
procedure changes and rescheduling of the surveillances. The South Texas Project
requests 120 days following approval by the NRC to allow for implementation of
procedure revisions.



ATTACHMENT 2

PROPOSED TECHNICAL SPECIFICATION CHANGES



INDEX

LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS

SECTION

3/4.8 ELECTRICAL POWER SYSTEMS

PAGE

3/4.8.1

3/4.8.2

A.C. SOURCES
Operating
Shutdown
D.C. SOURCES

3/4 8-1
3/4 8-9 I

Operating
TABLE 4.8-2 NOT USED BATTERY SURVEILLANGE

Shutdown
Pattery Parameters ~ j

3/4.8.3 ONSITE POWER DISTRIBUTION
Operating
Shutdown

3/4.8.4 (This specification not used)

3/4 8-10
REQUIREMENTS 3/4 8-12

3/4 8-13
- 3/4 8-13b

3/4 8-14
3/4 8-16

I

3/4.9 REFUELING OPERATIONS

3/4.9.1 BORON CONCENTRATION
3/4.9.2 INSTRUMENTATION
3/4.9.3 (This specification not used)
3/4.9.4 CONTAINMENT BUILDING PENETRATIONS
3/4.9.5 (This specification not used)
3/4.9.6 (This specification not used)
3/4.9.7 (This specification not used)
3/4.9.8 RESIDUAL HEAT REMOVAL AND COOLANT

CIRCULATION
High Water Level
Low Water Level

3/4.9.9 CONTAINMENT VENTILATION ISOLATION
SYSTEM

3/4.9.10 WATER LEVEL - REFUELING CAVITY

3/4 9-1
3/4 9-2

I
3/4 9-4

3/4 9-8
3/4 9-9
3/4 9-10

3/4 9-11

SOUTH TEXAS - UNITS 1 & 2 X Unit 1 - Amendment No. 422, 432, 145
Unit 2 - Amendment No. 1-10,421, 133



ELECTRICAL POWER SYSTEMS

3/4.8.2 DC SOURCES

OPERATING

LIMITING CONDITION FOR OPERATION

3.8.2.1 As a minimum, the following DC electrical sources shall be OPERABLE:

a. Channel I 125-volt Battery Bank El Al 1 (Unit 1), E2A1 1 (Unit 2) and one of its two
associated chargers,

b. Channel 11 125-volt Battery Bank ElDl 1 (Unit 1), E2D1 1 (Unit 2) and one of its two
associated full capacity chargers,

c. Channel IlIl 125-volt Battery Bank El Bl1 (Unit 1), E2B11 (Unit 2) and one of its two
associated full capacity chargers: and

d. Channel IV 1 25-volt Battery Bank El Cl 1 (Unit 1), E2C1 1 (Unit 2) and one of its two
associated chargers.

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

ACTION:

a. With one of the required battery banks inoperable, restore the
inoperable battery bank to OPERABLE status within 2 hours or be in
at least HOT STANDBY within the next 6 hours and in COLD SHUTDOWN
within the following 30 hours.

b. With no battery chargers for a channel OPERABLE, rFetore at least
one battery charger to OPERABL.E status within 2 hours or be in at
least HOT STANDBY within the next 6 hours and in COLD SHUTDOWN
within tho following 30 hours.

,.Restore battery terminal voltage to greater than or equal to the miniurnum
,stablished float voltage within 2 urs AND

CVerify float curen for the affee btte ydesnot exceed Camps once per 12
hours, AND

.Restoreone battenr hirger to OPERABLE status within 7 days

If the battery teiiiial voltage carinot be restored 'in the allowed time, float current is
xcessive, or a battery charger i<. not restored to operability in the time allowed, the

pffected reactor unit is to be in at least HOT STANDBY within the next 6 hours and
n COLD SHUTDOWN within the0ollowing 30 hours.

"C With' one-of therequiredchaninoperable for reasons other than (a) or (b)_
- ove restore the channel to OFIERABLE;status within 2 hours or be in at least
-OT STANDBY within the next 6_hours and in COLDSHUTDOWN within the
following 30,hours'_

SOUTH TEXAS - UNITS 1 & 2 3/4 8-10 Unit 1 - Amendment No. 4, 73
Unit 2 - Amendment No. 62



ELECTRICAL POWER SYSTEMS

SURVEILLANCE REQUIREMENTS

SURVEILLANCE REQUIREMENTS

4.8.2.1 Each 125-volt battery bank and charger shall be demonstrated OPERABLE:

a. At least once per 7 days by verifying that:
1 ) The paramoters ;n Tablo 1.8 Q moot tho Catgor ,' A limits, and

24 The total battery terminal voltage is greater than or equal to 129 volte on float chargo

b. H dt At loast onco per 92 days e.nd within 7 days aftor a battory dischargo with battor
torminal voltago bolow 110 volts, or battery ovorchargo with battery terminal voltago above

bvof that

1) Tho parameter in Table 1.8 2 mo ot the Categor' B limits-,

2>) Thero is no visible corrosion at oithor cell to coll or terminal connections, or the connection
rosistanco of these itoms is loss than or oqual to 150 X 104 ohm,-and

3) The average olectrolyto temp erature of cix connected colls is above 650-F,

c. At least once per 18 months by verifying that:

1) The cells, cell plates, and battrwy racks show no visual indication of physical damage
or abnormal deterioration,

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

3) The resistance of each cell-to cell and terminal connection is less than or equal to 150
x 10r-hm., and

4) E The battery charger iaii supply at least 300 amperes at §reater than o equal to
Lhi inimum established f 1-5-volts for at least 8 hours.

g) ac battery charger can r charge the battery to the fully chirged state within 12
t ours while supplying the largi3st combined demands of the various continuous
teady-state loads following a battery discharge to the bounding design-basvis ent
ischargeostatej

d. o At least once per 18 montqs, during shutdown, by verifying that the batter'
capacityisadequate to supply and ;aintain in OPERABLE= status all of the actual or
simlatedESP loadsr for the design MutY cycle when the batter; is subjected to a batteFr

e. Mo-t used_ At least onc- per 60 months, during shutdown, by verifying that the battery
capacity is at least 8Q% of the mInu ?aGturoreS rating when subjected to a perf;maR
discharge test. Once per 60 month interval this performance discharge test may be
peoformed in lieu of the battery serwke test required by Specification 1.8.2.1d.; and

f. ot used At l nne per 1 8 months, during shutdown, by giving pe^feanaMc dircharge
tsts of batter'y capacity to any battet y that shows signs of degradation or has reached 85%
-of the Sernce life expected for the a-pplication. Degradation is indicated when the batter
capacity drops mnre than 10% of at-d canpacity from its ayerage on peious pwformanGG
tests, or is below 90%0 of the manufacturor's ratin,

SOUTH TEXAS - UNITS 1 & 2 314 8-11 Unit 1 - Amendment No. 4



LTHIS PAGaE NOT USED

_3ALE4.8 "

BATTERY SURVEILLANCE REQUIREMENTS

CATEGORY Q A CATEGORY-B9

PARAMETER LIMITS FOR EACH LIMITS FOR EACH ALLOWABLEM
DESIGNATED CONNECTED CELL -'VALUE FOR EACH
PILOT GELL CONNECTED CELL

Eet!9frlyte >Minimum levol >Minimum lovel Above top of plates,
ee indication mark, and indication mark, and and not verfflowing

<14" above <1.4" above
maximum lovol maximum lovol
indication mark indication mark

FoMat Voltago > ".13voIts _ "12 voits- 07 volts

Not more than 0.020
below the averago
of all connocted
Gells

Spocific @4OO
Gravi4yj 4* _ Average of all Avorago ef all

connoctod cells connocted coGls

_ 595

TARI P h1c)TATimbi-q

- \ __ __. . _-____ . A I I . . . .. - .. - � . .. . ..
k1) For any Gategory A paramotor~ek) 0uts109 Mheilmut6) snown, the Paor'y may PO

considered OPERABLE provided that vIithin 24 hours all Catogory B measurMeonts aro
taken and found to bo within thoir allowablo valuos, and provided all Catogory A and B
prwametr(s) are resttored t wsithin lirils within the next 6 days.

-

(2) For any Catogory B paramoters outside tho limit(s) shown, the battery may be considerod
OPERABLE provided that the Categofy B parameter(s) are within their allowable values
and provided that Category B parametcorF(e) are restored to within limits within 7 days.

(3) Any Category B parameter not within itr allowable value indicates an inoperable battery.

I . � - - - - - . - -1 - - . - - . - -I . - . - __ - - - - . - - - - - -1 I - - - .

Ai) 6OFFocmoo MF oecErGIFt to t!emRperature aR RE 18VEM-

1_. - , ..
(t) ) r D attery cGnar!n current is less than m amps whne on cnarge.

-

(6) Corrected for avorage electrolyte tempFatwe.

SOUTH TEXAS - UNITS 1 & 2 3/4 8-12



ELECTRICAL POWER SYSTEMS

DC SOURCES

SHUTDOWN

LIMITING CONDITION FOR OPERATION

3.8.2.2 DC electrical power subsystem shall be OPERABLE to support the DC electrical
power distribution subsystem(s) required by LCO 3.8.3.2, "Onsite Power Distribution -
Shutdown."

APPLICABILITY: MODES 5 and 6

ACTION: [Editorial (format) change]

a. With one or more required DC electrical power subsystems inoperable:

1. Immediately declare affected required feature(s) inoperable OR

2. Immediately:

* Initiate action to suspend operation with a potential for draining the reactor
vessel, AND

* Suspend all operations involving CORE ALTERATIONS, operations
involving positive reactivity additions that could result in loss of required
SHUTDOWN MARGIN or required boron concentration, or movement of
irradiated fuel, AND

* Initiate corrective action to restore the required DC electrical power
subsystems to OPERABLE status as soon as possible.

7 With no battery chargers for a required channel OPERABLE'

;Restore battery terminal voltaige to greater thanfoi equal to the minimum
-stablished float voltage within 2 hours, AND

2.- Verify float current for the affectedf try does not exceked 2amps once per 12
T9h§,AND

Rdsstoretatusithin 7 ddys.

f th terminal v7oItage carinot be restored within'thb'allowed tire, float
current is excessive, or a batteryvcha er is not restored to operability in the tim
Ilowedn_

initiate action to suspendoperation p_ a p_ eiaf a
aesset, AND ~itptiaL for drainingNe reactor

SOUTH TEXAS - UNITS 1 & 2 3/4 8-13 Unit 1 - Amendment No. 4, 71, 128
Unit 2 - Amendment No. 60, 117



ELECTRICAL POWER SYSTEMS

LIMITING CONDITION FOR OPERATION (Continued)

*L'Suspend all'operations in.volving CORE ALTERATIONS, operations
involving positive reactivity additions that could result in loss of required

SHUTDOWN MARGI~ or equired boron concentration, or movement o_
Irradiated fuel AND

KLInitiate corrective action to restore the required DC electrical power
_ubsys esto OPERABLE status as soon as poqssibleJ

SURVEILLANCE REQUIREMENTS

4.8.2.2 The required DC Fourcos shall bo demonstrated OPERABLE in accordance with
Spocification 4.8.2.1.

MzzhEach 1 b an Il5edemonstrated OPERAABYE

a. At least once per 7 days by verifSing that the total battery terminal voltage Is greater
Lhg~n or equal to the minimum established float voltage!

. =At least once per1i8 months by verfying that the battery charger can supply at least
300 amperes at greater th -an or equal to the minimum established float voltage for at

X~ast8 hours.

Verify each battery charger can recharge the battery to the fully charged state within
112 hours while supplying the largest combined demands of the various continuous
steady-state loads following a baeqyrischarge to the bounding des ign-basis evenlt
fcarge state!

___NOE,_1_. The modified performancedischarge test InSR 4.8.2.3.f maybe
kerformed In iu o~ Surveillance. Reqirement 4.8.2.2.c.'

2. This surveillance shall only be performed during shutdown. Credit
Xnay be taken for ullplanned everts that sa_ this surveillance

Lequirem6ntt
t least once per 18 months by verifying that the battery capacity is adequate to
upply and maintain in OPERABLE status all of the actual or-simulated ESF loads
orthe esignpdutycycpe when th e battery is subjected to a battery sevice test.

SOUTH TEXAS - UNITS 1 & 2 :3/4 8-13a Unit 1 - Amendment No.
Unit 2 - Amendment No.



ECECTMrA]17POWER7SYSTEMS

BATTERY PARAMETERS

IMITINtG CONDITION FOR OPERATION

.8.2.3S Paraeters for the ClassE bEitteries shall b'ewithin th specifiedlimitsi

APPLICABILlCTY: eWh associated lctrI pp stens are required to be
_ _PERABLE.,

ALCTION:_ __

T. If abattei has one or more cells with fl v gi e .07 V:

l. Perform surveillance ruirwent 4.8.2.1.8 within 2 hours AND

L. Perform surveillance requirement 4.8.2.3.a 2hoiur 2 AND

the required action and associated completion of the above conditions are
jft met, declare the associated battery INOPERABLE immediatelyJ

gkqIfa taer hasloat curent ->2 -a-mp-s"

a64.rm requiremt 4.8.2.1.8a within 2f hoursAND

2. Restore battey float currenilto 2 amp within 12 hours1s
If the aCuired iction and associated completion of the above conditi6ns are
bmet declare th ssociated battery INOPERABLE immediatelyj

,,,Llf a battery has one or more cesiterlytelvel ls th
Established design limits:

~jRestore electrolyte level in the affected cell(s) to above the top of the plates
Whin 8 hours if electrol th tvel is bel the plates AND

2._Verify there is no evidence (if electrolyte leakage within 12 hours f
lectrolyte eve is below the top of the plates. AND

8. Restore electrolyte level'in tie affected cell(s) to gater than or equal to
minimum established design limits within 31 days!

the required action and assoiiated coimpletion of the above cbonditiorps are
t, declare the associateclary INOPERABLE immediatelyj

If a battery has a pilot cell electrolyte temperature lessthaniminimuim
bstablished design limits, restore battery pilot cell electrolyte temperature to
greater than or equal to minimum established design limits within 12 hours!

the required action Yrld asnoited completion of the above conditionspare
no met, declare the associated battery INOPERABLE immediatly,

ilf battery parametersare not within limits for 26or more batteries, restore
Pattery parameters to within design limits within 2 hours with no more than one
b attery outside design limits if 6i longer time for completion is appicabe j

fthe required action and asso(iated completion of the above conditions are
1otmetdeclare the associated batter(ies) INOPERABLE immediately."
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ELECTRICAL POWER SYSTEMS

LIMITING CONDITION FOR OPERATION (Continued)

If the required action and asso'iiated 'completion 'of the above conditions are
holnet declare the associatec batty NOPERABLE lmmreda eIy'.

If a battery has one 'or more battery'c'llswith float'voltage <2.07 volt-sand
oat current'> 2 ampsl declare'the associated battery INOPERABLE

_qar s ra .
immediateYly

&.8.2..Eac 125-vo~lt batteiybank and.chager sha~llbe defmon~stra~ted op'erable:
E.NOTE: Performance of this suiveillance is not required when battery terminal

Voltage is less than the minimum established float voltage of surveillance
quirement 4.8.2.1.a.2.1

t last nce p 7 dyfloat current for each battery is < 2 amp~s

v. At least once pr 31 days efyech batteiy pilot cell voltage is 2,2.07 V on
.oat charged

G At least once per 92 days verifyeach battery connected cell voltageJis2.07V
_n float chargej

Ji&A lastr'es, verify each battery connected c ectroye level
Is rear than or'equalto minimum established design limitsi

7A , tleast once pe&r31 days, verify each battery pilot _ell tempeare is gr
Wan 9r equal to'minimum est blshed design limits

jpiverified dftj~suringhtdn.

h)=At least once per 12 months by giving modified performancei ischar
lests of battery capacity :l:o any battery that shows degradation or
eaches 85% of the service life expected for the application with
sapacity less than 100% of the manufacturers rating. Degradati onIs
ndicated when battery capacity drops more than 10% from its capacity
in the previous performineefmodified performance discharge test or is
below 90% of the maufacturer' rating;..AN

) t lea~st once per m4nonths by giving modified performance discharge
lests of battery capacity 1:0 any battery reaching 85% of the service life
With capacity greater to 100% Of the manufacturers

ating; AND
O EAt least once per 60 moriths by verifying that the battery capacity is at

east 80,% of the manufacturers rating'whensubjected to a modified
Oerformance discharge testE

SOUTH TEXAS - UNITS 1 & 2 3/4 8-13c Unit 1 - Amendment No.
Unit 2 - Amendment No.



6.0 ADMINISTRATIVE CONTROLS

6.8 Procedures, Programs, and Manuals

6.8.3.o (continued)

3. If crack indications are found in any SG tube, then the next
inspection for each SG for the degradation mechanism that
caused the crack indication shall not exceed 24 effective full
power months or one refueling outage (whichever is less). If
definitive information, such as from examination of a pulled tube,
diagnostic non-destructive testing, or engineering evaluation
indicates that a crack-like indication is not associated with a
crack(s), then the indication need not be treated as a crack.

e. Provisions for monitoring operational primary-to-secondary leakage.

0. -, __Battery Monitoring and Maintenance Program

This Program provide s for restoration and haintenance of the 125 V batteries
!ased on the recommendations ol IEEE-450,"IEEE Recommended Practice for
Maintenance, Testing, and Replacement of Vented Lead-Acid Batteries for
StatiorajyAppllcaqtons," or of the manufacturer including.

iActionsto restore battery cells with float voltage < 2.13 V AND

2LActions'to equalize and test Wittery celsfound with;electrolyte level below
the topofhe platesj
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ELECTRICAL POWER SYSTEMS

RA.SF R

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

In general, when the unit is shutdown, the Technical Specification requirements ensure that the unit
has the capability to mitigate the consequences of postulated accidents. However, assuming a
single failure and concurrent loss of all offsite or all onsite power is not required. The rationale for
this is based on the fact that many Design Basis Accidents (DBAs) that are analyzed in MODES 1,
2, 3, and 4 have no specific analyses in MODES 5 and 6. Worst case bounding events are deemed
not credible in MODES 5 and 6 because the energy contained within the reactor pressure boundary,
reactor coolant temperature and pressure, and the corresponding stresses result in the probabilities
of occurrence being significantly reduced or eliminated, and in minimal consequences. These
deviations from DBA analysis assumptions and design requirements during shutdown conditions are
allowed by the LCO for required systems.

During MODES 1, 2, 3, and 4, various deviations from the analysis assumptions and design
requirements are allowed within the Required Actions. This allowance is in recognition that certain
testing and maintenance activities must be conducted provided an acceptable level of risk is not
exceeded. During MODES 5 and 6, performance of a significant number of required testing and
maintenance activities is also required. In MODES 5 and 6, the activities are generally planned and
administratively controlled. Relaxation from MODES 1, 2, 3, and 4 LCO requirements is acceptable
during shutdown modes based on:

a. The fact that time in an outage is limited. This is a risk prudent goal as well as a utility
economic consideration.

b. Requiring appropriate compensatory measures for certain conditions. These may
include administrative controls, reliance on systems that do not necessarily meet typical
design requirements applied to systems credited in operating MODE analyses, or both.

c. Prudent utility consideration of the risk associated with multiple activities that could affect
multiple systems.

d. Maintaining, to the extent practical, the ability to perform required functions (even if not
meeting MODE 1, 2, 3, and 4 OPERABILITY requirements) with systems assumed to
function during an event.

In the event of an accident during shutdown, this LCO ensures the capability to support systems
necessary to avoid immediate difficulty, assuming either a loss of all offsite power or a loss of all
onsite diesel generator (DG) power.
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3/4.8.2 DC SOURCES

BACKGROUND

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

The 125 VDC electrical power system consists of four independent and redundant safety-related
Class 1 E DC electrical power subsystems Trains A, B, C, and D. Each subsystem consists of one
125 VDC battery, the associated battery chargers, and the associated control equipment and
interconnecting cabling.

There are two 100% capacity battery chargers per battery. One charger is kept in operation and the
other is a backup. If the backup battery charger is applied, the requirements of independence and
redundancy between subsystems are maintained.

During normal operation, the 125 VDC load is powered from the battery charger with the battery
floating on the system. Following loss of normal power to the battery charger, the DC load is
automatically powered from the station battery.

The Train A, B, C, and D electrical power subsystems provide the control power for the associated
Class 1 E AC power load group, 4.16 kV switchgear, and 480 V load centers. The DC electrical
power subsystems also provide DC electrical power to the inverters, which in turn power the AC vital
buses. The DC power distribution system is described in more detail in the Bases for LCO 3.8.3.1,
"Onsite Power Distribution - Operating," and LCO 3.8.3.2, " Onsite Power Distribution - Shutdown."

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 121.8 V for a 59-cell
battery (i.e., cell voltage of 2.065 volts per cell). The open circuit voltage is the voltage maintained
when there is no charging or discharging. Once fully charged with its open circuit voltage > 2.065
volts per cell, the battery cell will maintain its capacity for 30 days without further charging. The
minimum float voltage required by the battery manufacturer is 2.17 volts per cell, which corresponds
to 128 V for 59 cells at the battery terminals. Optimal long-term performance, however, is obtained
by maintaining the float voltage between 2.17; and 2.25 volts per cell. This provides adequate over-
potential which limits the formation of lead sulfate and self-discharge. The nominal float voltage of
2.23 volts per cell corresponds to a total float voltage output of 131.5 V for a 59-cell battery as
discussed in UFSAR Chapter 8 (Ref. 4).

Each 125 VDC battery is separately housed in a ventilated room apart from its charger and
distribution centers. Each subsystem is located in an area separated physically and electrically from
the other subsystems to ensure that a single failure in one subsystem does not cause a failure in a
redundant subsystem. There is no sharing between redundant Class IE subsystems, such as
batteries, battery chargers, or distribution panels.
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DC SOURCES (continued)

Each battery has adequate storage capacity to meet the assumed duty cycle for the bounding
design basis event. Additional margin is available to support the ability of the battery to carry the DC
loads continuously for approximately 4 hours as discussed in UFSAR Chapter 8 (Ref. 4) for station
blackout.

The batteries for Trains A, B, C, and D DC electrical power subsystems are sized to produce
required capacity at 80% of nameplate rating, corresponding to warranted capacity at end of life
cycles and the 100% design demand. The minimum design voltage limit is approximately 105 V.

Each Train A, B, C, and D DC electrical power subsystem battery charger has sufficient power
output capacity for the steady-state operation of connected loads required during normal operation,
while at the same time maintaining its battery bank fully charged. Each battery charger also has
sufficient capacity to restore the battery from the design minimum charge to its fully charged state
within 12 hours while supplying normal steady-state loads discussed in UFSAR Chapter 8 (Ref. 4).

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

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

When desired, the charger can be placed in the equalize mode. The equalize mode is at a higher
voltage than the float mode and charging current is correspondingly higher. The battery charger is
operated in the equalize mode after a battery discharge or for routine maintenance. Following a
battery discharge, the battery recharge characteristic accepts current at the current limit of the
battery charger (if the discharge was significant, e.g., following a battery service test) until the
battery terminal voltage approaches the charger voltage setpoint. Charging current then reduces
exponentially during the remainder of the recharge cycle. Lead-calcium batteries have recharge
efficiencies of greater than 95%, so after 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.

Industry test data also show that when charging at equalized voltage, and the charging current
reduces to approximately 13% of the charger current limit setting (42.9 amps), 95% of the original
battery capacity has been restored. With the designed margins in battery sizing and the excess
capacity available above the maximum assumed load, battery OPERABILITY (including post-
maintenance return-to-service) is assured at charging currents well above 10 amps.
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BASES

DC SOURCES (continued)

APPLICABLE SAFETY ANALYSES

The initial conditions of Design Basis Accident (DBA) and transient analyses in UFSAR Chapter 6
(Ref. 5), and in UFSAR Chapter 15 (Ref. 6), assume that Engineered Safety Feature (ESF) systems
are OPERABLE. The DC electrical power system provides normal and emergency DC electrical
power for the DGs, emergency auxiliaries, and control and switching during all MODES of operation.

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

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

b. A worst case single failure.

The DC sources satisfy Criterion 3 of 10CFR50.36(c)(2)(ii).

3/4.8.2.1 DC SOURCES - OPERATING

LIMITING CONDITION FOR OPERATION

Each DC electrical power subsystem is required to be OPERABLE to ensure the availability of the
required power to shut down the reactor and maintain it in a safe condition after an anticipated
operational occurrence (AOO) or a postulated DBA. Each DC electrical power subsystem consists of
one battery, two battery chargers, and the corresponding control equipment and interconnecting
cabling supplying power to the associated bus within the train. Loss of the DC electrical power
subsystem of any train does not prevent the minimum safety function from being performed (Ref. 4).

An OPERABLE DC electrical power subsystem requires the battery and one associated charger to
be operating and connected to the associated DC bus.

APPLICABILITY

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

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

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

The DC electrical power requirements for MODES 5 and 6 are addressed in the BASES for LCO
3.8.2.2, "DC Sources-Shutdown."
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DC SOURCES (Continued)

ACTIONS

a. This action represents one Train with its associated battery inoperable. With the battery
inoperable, the OPERABLE battery charger supplies the DC bus. Any event that results in
loss of the AC bus supporting the battery charger will also result in loss of DC to that Train.
Therefore, it is imperative that the operator focus attention on stabilizing the unit, thereby
minimizing the potential for complete loss of DC power to the affected Train.

The 2-hour limit allows sufficient time to effect restoration of an inoperable battery while
minimizing the risk of a loss of AC power to the associated battery charger as a result of
imposing a required unit shutdown. During this time, assumption of additional single failures is
not required.

b. This action represents one Train with both battery chargers inoperable (e.g., the voltage limit of
SR 4.8.2.1.a. is not maintained).

Action b.1 requires that the terminal voltage of the affected batteries be restored to greater
than or equal to the minimum established float voltage within 2 hours. The 2-hour limit
provides for returning the required charger(s) to OPERABLE status or providing an alternate
means of restoring the associated battery terminal voltage to greater than or equal to the
minimum established float voltage. Restoring the terminal voltage of the affected batteries to
greater than or equal to the minimum established float voltage provides good assurance that,
within 12 hours, the affected battery will be restored to its fully charged condition from any
discharge that might have occurred due! to the charger inoperability.

A spare non-Class 1 E battery charger may be provided in the future to serve as an alternate
means of restoring the associated battery terminal voltage if the affected batteries have less
than the minimum established float voltage and they are to be considered operable after two
hours. The spare non-Class 1 E battery charger will be diesel-backed.

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 not capable 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 for which the DC system is designed.

Required Action 3.8.2.1.b.2 allows 12 hours to establish that the battery capacity remains (or is
restored) sufficient to perform its required safety function (duty cycle) and further requires that
this determination be periodically re-verified. This provides assurance that in the event of a
DBA during the 7 days allowed by Required Action 3.8.2.1.b.3 to restore a battery charger to
OPERABLE status, the battery will be available to perform its assumed function. If at the
expiration of the initial 12-hour period the battery capacity can not be determined to be
sufficient to perform the design duty cycle, the battery must be declared inoperable and Action
3.8.2.1 .a entered. A test (e.g., battery service test) to confirm the battery capacity is not
required. The intent of this Required Action is to evaluate the capacity based on available
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BASES

DC SOURCES (continued)

operational data. The ability of the battery to satisfy this Required Action can be evaluated by
indirect means, such as observation of the charging current or by evaluating the amp-hours
discharged from the battery and amp-hours returned to the battery. Consideration of excess
capacity determined by previous testing may also be utilized in this evaluation.

The charger operating in the current limit mode after 2 hours is an indication that the battery is
partially discharged and its capacity margins have been 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 load 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
insufficient assurance that it can be recharged within 12 hours.

During the 12-hour Completion Time of Required Action 3.8.2.1 .b.2, provided the battery is
otherwise not known to be inoperable (including charging currents not in excess of 10 amps),
the battery may be considered OPERABLE unless otherwise indicated. This is an acceptable
presumption based on the limited discharge of the battery (< 2 hours), the expectation that at
least some recharge is occurring (Required Action b.1 assures no further discharging is
occurring), and that confirmation will be available within 12 hours of discovery of the inoperable
battery charger.

Without adequate assurance that the battery can be recharged within 12 hours, the affected
battery must also be declared inoperable and Action 3.8.2.1.a initiated. This is consistent with
the battery parameter requirements and actions of LCO 3.8.2.3.

Required Action 3.8.2.1 .b.3 limits the restoration time for the inoperable required battery
charger to 7 days. This action is applicable if battery terminal voltage is restored to meet or
exceed the minimum established float voltage by using an alternative method. The 7-day
completion time reflects a reasonable time to effect restoration of the qualified battery charger
to operable status.

c. This condition represents a train with a loss of ability to respond to an event, and a loss of
ability to remain energized during normal operation. An example would be failure of a battery
breaker. The operator must minimize the potential for complete loss of DC power to the
affected train. The 2-hour limit is consistent with the allowed time for an inoperable DC
distribution system train.

If one of the required DC electrical power subsystems is inoperable, the other DC electrical
power subsystems have the capability tD support a safe shutdown and to mitigate an accident
condition. However, continued power operation should not exceed 2 hours. The 2-hour
completion time is based on Regulatory Guide 1.93 and reflects a reasonable time to assess
unit status as a function of the inoperable DC electrical power subsystem. If the DC electrical
power subsystem is not restored to OPE-RABLE status, the time allowed is sufficient to prepare
to effect an orderly and safe unit shutdown.
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DC SOURCES (continued)

SURVEILLANCE REQUIREMENTS

SR 4.8.2.1.a

Verification of battery terminal voltage while on float charge helps to ensure the effectiveness of the
battery chargers supporting the ability of the batteries to perform their intended function. Float
charge is the condition in which the charger supplies the continuous charge required to overcome
the internal losses of a battery and maintain the battery in a fully charged state, while supplying the
continuous steady-state loads of the associated DC subsystem. The voltage requirements are
based on the nominal design voltage of the battery and are consistent with the minimum voltage on
float charge established by the battery manufacturer (2.17 volts per cell or 128 V at the battery
terminals for a 59-cell battery). This voltage maintains the battery plates in a condition that supports
maintaining the grid life (expected to be approximately 20 years). The 7-day cycle is conservative
with respect to manufacturer recommendations and IEEE-450 (Ref. 8).

SR 4.8.2.1.b

Not used.

SR 4.8.2.1.c

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

This SR provides two options. One option requires that each battery charger be capable of
supplying 300 amps at 128 volts (the minimum established float voltage) for 8 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 allowed is sufficient
for the charger temperature to stabilize and be maintained for at least 2 hours.

The second option requires that each battery charger be capable of recharging the battery within 12
hours following a service test coincident with supplying the largest combined demands of the various
continuous steady-state loads (regardless of the status of the plant during which these demands
occur). This load level may not normally be available following the battery service test and will need
to be supplemented with additional loads. The duration of this test may be longer than the charger
sizing criterion 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 less than or equal to 2 amps.

The surveillance frequency is acceptable, given the unit conditions required to perform the test and
the other administrative controls existing to ensure adequate charger performance during these 18-
month intervals. In addition, this frequency is intended to be consistent with expected fuel cycle
lengths.
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DC SOURCES (continued)

3/4.8.2.2 DC SOURCES - SHUTDOWN

LIMITING CONDITION FOR OPERATION

One DC electrical power subsystem consisting of one battery, at least one charger, and the
corresponding control equipment and interconnecting cabling within the train are required to be
OPERABLE to support one train of the distribution systems required to be OPERABLE by LCO
3.8.3.2, "Distribution Systems-Shutdown." This ensures availability of sufficient DC electrical power
sources to operate the unit in a safe manner and to mitigate the consequences of postulated events
during shutdown.

APPLICABILITY

The DC electrical power sources required as OPERABLE in MODES 5 and 6 provide assurance
that:

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

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

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

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

ACTIONS

By allowing the option to declare required features inoperable with the associated DC power source
inoperable, appropriate restrictions will be implemented in accordance with the affected required
features LCO ACTIONS. Allowance is made for sufficiently conservative actions. The Required
Action to suspend positive reactivity additions does not preclude actions to maintain or increase
reactor vessel inventory, provided the required shutdown margin is maintained.

Suspension of these activities does not preclude completion of actions to establish a safe,
conservative condition. The actions minimize the probability of occurrence of postulated events.

Use of "immediately" for Completion Time is consistent with the required times for actions requiring
prompt attention.
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DC SOURCES (continued)

SURVEILLANCE REQUIREMENT

SR 4.8.2.2.a

Verification of battery terminal voltage while on float charge helps to ensure the effectiveness of the
battery chargers supporting the ability of the batteries to perform their intended function. Float
charge is the condition in which the charger supplies the continuous charge required to overcome
the internal losses of a battery and maintain the battery in a fully charged state, while supplying the
continuous steady-state loads of the associated DC subsystem. The voltage requirements are
based on the nominal design voltage of the battery and are consistent with the minimum voltage
established by the battery manufacturer (2.17 volts per cell or 128 V at the battery terminals for a 59-
cell battery). This voltage maintains the battery plates in a condition that supports maintaining the
grid life (expected to be approximately 20 years). The 7-day cycle is conservative with respect to
manufacturer recommendations and IEEE-450 (Ref. 8).

SR 4.8.2.2.b

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

This SR provides two options. One option requires that each battery charger be capable of
supplying 300 amps at 125 volts for 8 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 allowed is sufficient for the charger temperature to
stabilize and be maintained for at least 2 hours.

The second option requires that each battery charger be capable of recharging the battery within 12
hours following a service test coincident with supplying the largest combined demands of the various
continuous steady-state loads (regardless of the status of the plant during which these demands
occur). This load level may not normally be available following the battery service test and will need
to be supplemented with additional loads. The duration of this test may be longer than the charger
sizing criterion 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 less than or equal to 2 amps.

The surveillance frequency is acceptable, given the unit conditions required to perform the test and
the other administrative controls existing to ensure adequate charger performance during these 18-
month intervals. In addition, this frequency is intended to be consistent with expected fuel cycle
lengths.

SR 4.8.2.2.c

This SR allows a modified performance discharge test to be used in lieu of a battery service test.
Either the battery service test or the modified performance discharge test may be used to
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DC SOURCES (continued)

satisfy SR 4.8.2.2.c. However, only the modified performance discharge test may be used to satisfy
the requirements of SR 4.8.2.3.f.

3/4.8.2.3 BATTERY PARAMETERS

LIMITING CONDITION FOR OPERATION

In order to ensure the ability of the batteries to perform their intended function, the batteries are
normally maintained in a fully charged state and the environment in which the batteries are located is
maintained within the parameters used to determine battery sizing and operation. Verifying average
electrolyte temperature, total battery terminal voltage on float charge, connection resistance values,
and the performance of battery service and discharge tests ensures the effectiveness of the charging
system and the ability to handle high discharge rates, and compares the battery capacity with the rated
capacity.

Battery parameters must remain within acceptable limits to ensure availability of the required DC
power to shut down the reactor and maintain it in a safe condition after an anticipated operational
occurrence or a postulated DBA. Battery parameter limits are conservatively established, allowing
continued electrical system function even with limits not met.

Additional preventive maintenance, testing, and monitoring performed in accordance with the
Battery Monitoring and Maintenance Program is conducted without direct impact on the
requirements of this Specification. Failure to meet any Battery Monitoring and Maintenance
Program requirement is evaluated against the Technical Specification limits, OPERABILITY
determinations, and Maintenance Rule Program, but does not necessarily result in failure to meet
this LCO.

APPLICABILITY

The battery parameters are required solely for the support of the associated DC electrical power
subsystems. Therefore, battery parameter limits are only required when the DC power source is
required to be OPERABLE. Refer to the Applicability discussion in Bases for LCO 3.8.2.1 and LCO
3.8.2.2.

ACTIONS

a. With float voltage in one or more cells in one or more batteries < 2.07 V, the battery cell is
degraded. Within 2 hours, verification cf the required battery charger OPERABILITY is made
by monitoring the battery terminal voltage SR 4.8.2.1 .a.1 and of the overall battery state of
charge by monitoring the battery float charge current SR 4.8.2.1 .a.2. This assures that there is
still sufficient battery capacity to perform the intended function. Therefore, the affected battery
is not required to be considered inoperable solely as a result of one or more cells in one or
more batteries < 2.07 V, and continued operation is permitted for a limited period up to 24
hours.
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Since the LCO Actions only specify "perform," failure to satisfy SR 4.8.2.1.a or SR 4.8.2.3.a
acceptance criteria does not result in this Required Action not being met. However, if one of
the SRs is not met, the applicable Action in the associated specification is entered.

b. Float current greater than 2 amps in one or more batteries indicates that a partial discharge of
the battery capacity has occurred. This may be due to a temporary loss of a battery charger or
possible due to one or more battery cells in a low voltage condition reflecting some loss of
capacity. However, although float current may be greater than 2 amps, the battery capacity
remains sufficient to perform its intended safety function during the time allowed.

Taking into consideration that, while battery capacity is degraded, sufficient capacity exists to
perform the intended function and to allow time to fully restore the battery parameters to
normal limits, this time is acceptable for operation prior to declaring the DC batteries
inoperable.

If the affected battery float current is less than or equal to 2 amps, and the battery has been
discharged as the result of the inoperable battery charger, this indicates that the battery is 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, unit shutdown is initiated. There may be additional battery problems,
as well.

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

The limit specified for electrolyte level ensures that the plates suffer no physical damage and
maintain adequate electron transfer capability. The frequency is consistent with IEEE-450
(Ref. 8).

d. This Surveillance verifies that the pilot cell temperature is greater than or equal to the minimum
established design limit of 650F. 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. 8).

With one or more batteries with pilot cell temperature less than the minimum established
design limits, 12 hours is allowed to restore the temperature to within limits. A low electrolyte
temperature limits the current and power available. Because the battery is sized with margin,
degraded battery capacity leaves sufficient capacity to perform the intended function and the
affected battery is not required to be considered inoperable solely as a result of not meeting
the required pilot cell temperature.
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e. Where batteries in redundant trains are found with batteries not within design limits, and one of
the two associated chargers in each affected train is not operable, there is insufficient
assurance that battery capacity remains sufficient to the extent that the batteries can still
perform their required function. The longer completion times associated with some parameters
are therefore not appropriate, and the batteries' conditions must be restored to within limits
within 2 hours. No more than one battery may be exempted from the two-hour restriction if a
longer completion time would otherwise apply.

f. If a battery is found with one or more battery cell float voltage less than 2.07 V, and float current is
greater than 2 amps, the battery capacity may not be sufficient to perform the intended functions.
The battery must therefore be declared INOPERABLE immediately.

SURVEILLANCE REQUIREMENTS

The surveillance requirements are based on:

* NRC-approved Technical Specification Task Force (TSTF) Standard Technical Specification
Change Traveler TSTF-360, Revision 1, "DC Electrical Rewrite," as incorporated in NUREG-
1431, Revision 2, "Standard Technical Specifications, Westinghouse Plants" (June 2001), and

* IEEE 450-2002, "IEEE Recommended F'ractice for Maintenance, Testing, and Replacement of
Large Lead Storage Batteries for Generating Stations and Substations."

The voltage requirements are based on the nominal design voltage of the battery and are consistent
with the initial voltages assumed in the battery sizing calculations. The seven-day cycle is
conservative with respect to manufacturer recommendations and IEEE-450 (Ref. 8).

SR 4.8.2.3.a

Verification of battery float current while on float charge is used to determine the state of charge on
the battery. Float charge is the condition in which the charger is supplying continuous charge
required to overcome the internal losses of a battery and maintain the battery in a charged state.
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. 8).

This surveillance requirement 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 4.8.2.1.a. When this float voltage is not maintained, LCO Action 3.8.2.2.a is applicable, and
provides the necessary and appropriate verification of the battery condition. The float current limit of
2 amps is based on the nominal float voltage value and is not directly applicable when this voltage is
not maintained.

SR 4.8.2.3.b and SR 4.8.2.3.c

These SRs require verification that the cell voltages are equal to or greater than the short-term
absolute minimum of 2.07 V.
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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. This provides
adequate over-potential, which limits formation of lead sulfate. Monitoring individual cell long-term
performance is accomplished by the Battery Monitoring and Maintenance Program, which
implements a program for monitoring various battery parameters based on the recommendations of
IEEE 450-2002 (Ref.8). Individual cell voltages < 2.13 V will result in increased monitoring and
appropriate corrective action(s) in accordance with this program.

The minimum float voltage required by the battery manufacturer is 2.17 volts per cell, which
corresponds to 128 V for 59 cells at the battery terminals. Individual cell float voltages less than
2.13 volts per cell, but greater than 2.07 volts per cell, are addressed in Technical Specification
Administrative Control subsection 6.8.3.p. The Frequency for cell voltage verification, every 31 days
for each pilot cell and 92 days for each connected cell, is consistent with IEEE-450 (Ref. 8). The
primary change to incorporate this method is that the pilot cells are no longer average cells. Pilot
cells are now the cells with the lowest individual cell voltages.

SR 4.8.2.3.d

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. 8).

SR 4.8.2.3.e

This surveillance verifies that the pilot cell temperature is greater than or equal to the minimum
established design limit. 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. 8).

SR 4.8.2.3.f

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 cycle is reduced to 12 months. Degradation
is indicated, according to IEEE-450 (Ref. 8), when the battery capacity drops by more than 10%
relative to its capacity on the previous performance test or when it is > 10% below the
manufacturer's rating. These frequencies are consistent with the recommendations in IEEE-450
(Ref. 8).

A modified performance discharge test of battery capacity is given to any battery reaching 85% of
the service life with capacity at least equal to the manufacturer's rating. The interval between tests
is to be no longer than 24 months.

A modified performance discharge test is performed at 60-month intervals. The acceptance criteria
for this surveillance are consistent with IEEE-450 (Ref. 8) and IEEE-485 (Ref. 9). These references
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recommend that the battery be replaced if its capacity is below 80% of the manufacturer's rating. A
capacity of 80% shows that the battery rate of deterioration is increasing, even if there is ample
capacity to meet the load requirements. Furthermore, the battery is sized to meet the assumed duty
cycle loads when the battery design capacity reaches this 80% limit.

A battery performance discharge test is a test of constant current capacity of a battery to detect any
change in the capacity determined by the acceptance test. This test is intended to determine overall
battery degradation due to age and usage.

A modified performance discharge test is a test of the battery capacity and its ability to provide the
highest rate of the duty cycle. This confirms the battery's ability to meet the critical period of the load
duty cycle, in addition to determining its percentage of rated capacity. Initial conditions for the
modified performance discharge test should be identical to those specified for the service test.

The modified performance test consists of just two rates, the one-minute rate for the largest current
load of the duty cycle, followed by the test rate employed for the performance test, both of which
envelope the duty cycle of the service test. Since the ampere-hours removed by a one-minute
discharge represent a very small portion of the battery capacity, the test rate can be changed to that
for the performance test without compromising the results of the performance discharge test. The
battery terminal voltage for the modified performance discharge test must remain above the
minimum battery terminal voltage specified in the battery service test for the duration of time equal
to that of the service test.

Either the battery performance discharge test or the modified battery performance discharge test is
acceptable for satisfying SR 4.8.2.2.c; however, only the modified performance discharge test may
be used to satisfy the battery service test requirements of SR 4.8.2.3.f.3.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 17.
2. Regulatory Guide 1.6, March 10,1971.
3. IEEE-308
4. UFSAR, Chapter 8
5. UFSAR, Chapter 6
6. UFSAR, Chapter 15
7. Regulatory Guide 1.93, December 1974
8. IEEE 450-2002
9. IEEE 485-1983
10. Regulatory Guide 1.32, February 1997
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LIST OF COMMITMENTS

The following table identifies the actions in this document to which the STP Nuclear Operating
Company has committed. Statements in this submittal with the exception of those in the table
below are provided for information purposes and are not considered commitments. Please
direct questions regarding these commitments to Philip Walker at (361) 972-8392.

Expected CRAto
Commitment Completion CNoR. Action

DateNo

Relocate to the Battery Monitoring and Maintenance Program 06/30/2006* 04-12263-23
(from 4.8.2.1.b):

At least once per 92 days and within 7 days after a battery
discharge with battery terminal voltage below 110 volts, or
battery overcharge with battery voltage above 135 volts, verify:

* There is no visible corrosion at either cell-to-cell or
terminal connections, or the connection resistance is no
greater than 150x1 0-6 ohm; and

* The average electrolyte temperature at six connected
cells is above 650F.

Relocate to the Battery Monitoring and Maintenance Program 06/30/2006* 04-12263-24
(from 4.8.2.1.c):

At least once per 18 months, verify:

* The cells, cell plates, and battery racks show no visual
indication of physical damage or abnormal deterioration;

* Cell-to-cell and terminal connections are clean, tight, and
coated with anticorrosion material; and

* The resistance of each cell-to-cell and terminal
connection is less than or equal to 15Dx10-6 ohm.

Relocate to the Battery Monitoring and Maintenance Program 06/30/2006* 04-12263-25
(from Table 4.8-2):

* Limits for electrolyte level and float voltage for each
designated pilot cell (Category A) and for each
connected cell (Category B);

* The allowable value for connected cell electrolyte level;

* The specific limit for pilot cell electrolyte temperature

* The allowable value for the minimum battery charging
float voltage of each connected cell.

* The associated compensatory actions for battery cell
electrolyte level, float voltage, and float current not within
limits

* Arbitrary date. Issuance is to occur within 120 days following NRC approval.


