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SOUTH TEXAS PROJECT
RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION
REGARDING BATTERIES AND DC SYSTEMS

The proposed wording in SRs 4.8.2.1(c) and 4.8.2.2(b) is not consistent with the STP
final safety analysis report (FSAR). The STP FSAR states the following:

The battery charger configurations, as stated above, are sized to recharge the
battery to where charging current has stabilized at the charging voltage within 12
hours after the battery being discharged for the batteries' 2-hour duty cycle.

Describe how the proposed 24-hour alternate battery charger testing criteria would verify
the design capabilities of the STP battery chargers.

Response: Surveillance requirements 4.8.2.1(c) and 4.8.2.2(b) will comply with the 12-
hour criterion for recharging consistent with the STP UFSAR. The Technical
Specification amendment request will be revised accordingly.

Define the minimum float voltage used with the battery charging acceptance criteria of 2
Amps. '

Response: Technical Specification actions 3.8.2.1.b.2, 3.8.2.2.b.2, and 3.8.2.3.b refer
to the float current requirement for battery charging. The minimum float voltage allowed
per cell is 2.17 vde. 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
vde. The minimum float voltage per cell will be included in the Bases as background
information for 3/4.8.2, “DC Sources.”

STP has elected to maintain the capability to perform a Performance Discharge test in
lieu of a Service Discharge test (SR 4.8.2.3 Action f part 1). However, using the results
of a Performance Discharge Test in lieu of Service Discharge test data does not provide
assurance that the battery will be capable of meeting the STP duty cycle requirements.
Because of this, the staff believes that STP should replace the allowance to perform a
Performance Discharge test with the Modified Performance Discharge test provided that .
the Modified Performance Discharge test envelopes both the Performance Discharge
test and the Service Discharge test.

Response: The modified performance discharge test envelopes both the performance
discharge test and the service discharge test. Although STP terminology refersto it as a
“performance discharge test”, STP uses the modified performance discharge test in
place of performance discharge tests and service discharge tests. References to the
performance discharge test as a substitute for the service discharge test will be revised
to specify it as the modified performance discharge test. The sequence has been
reordered.

As stated in IEEE-450, it is permissible to perform a modified performance test if the
test's discharge rate envelopes the duty cycle of the service test. Provide the calculation
that shows that the modified performance test envelopes South Texas Project's duty
cycle of the service test.
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Response: The load profile for the station is shown in UFSAR table 8.3-6. The margins
are determined from the battery load profiles and battery sizing calculations shown in
attachment 2.

The battery manufacturer’s data table gives a one-minute rate of 127.5 amps per
positive plate for an NCN-17 battery (1020 amps/8 positive plates) to 1.78 vdc and a
one-minute rate of 117 amps for an NCN-27 battery (1521 amps/13 positive plates) to
1.78 vdc. The calculation assumes parameters of 116.5 and 98.75 amps per cell,
respectively, which are more conservative than those given in the data table. Therefore,
the differences do not invalidate the calculation.

The E1B11 calculation used a final cell voltage of 1.81 vdc which reduced the one-
minute rate to 98.75 amps. This voltage value used should have been 1.78 vdc,
consistent with the other battery calculations. The calculations are to be updated
accordingly.

ltem 2 of new SR 4.8.2.3 Action f allows an 18-month testing frequency if a battery
shows signs of degradation or reaches 85% of the service life expected for the
application. This frequency is not consistent with the Institute of Electrical and Electronic
Engineers (IEEE) Standard 450 testing frequency of every 12 months. The 18-month
battery performance testing interval leaves a 6-month uncertainty regarding the battery
operability. A degraded battery, if utilized beyond one year, is believed to have a high
probability of DC system failure. The increased Performance Discharge testing
frequency of every 12 months is based on an accelerated rate of capacity loss with a
battery that shows degradation or has reached 85% of the expected life with capacity
less than 100% of manufacturer's rating. Failure of the DC system during or following
operational occurrences or accidents has significant safety and risk implications.
Provide a technical justification as to how the aforementioned testing frequency satisfies
the testing frequency detailed in IEEE Standard 450.

In addition to the above, IEEE Standard 450 recommends performing a performance
discharge test at least once per 24 months for any battery that has reached 85% of the
expected life with capacity greater than or equal to 100% of manufacturer's rating.
Provide the technical justification for not performing performance discharge testing on a
battery that meets the aforementioned criteria.

Response: Until sufficient justification for an 18-month interval is available, surveillance
requirement 4.8.2.3.1.2 will be revised to require performance tests every 12 months of
batteries that show degradation or that reach 85% of the service life for the application.
Surveillance requirement 4.8.2.3.1.2 also required tests when 85% of the service life had
been reached regardless of the capacity relative to the manufacturer’s rating. A
surveillance requirement will be added 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.

The sequence of the surveillance requirements under 4.8.2.3.f has been reordered.

With regards to the proposed addition of TS 6.8.3(0):

a) Is the phrase "below the top of the plates” equivalent or conservative with respect
to "minimum established design limits"? Describe.
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Response: The phrase “below the top of the plates” refers to a level below the
manufacturer's minimum established design limits. The electrolyte level is maintained
between the manufacturer's established minimum and maximum fluid levels.

STP uses the minimum established design limit for minimum acceptable electrolyte
level. This level is above the top of the plates and therefore does not challenge plate or
cell integrity. The proposed Technical Specification amendment will require equalization
of charge and battery cell testing should the electrolyte level drop below the top of the
plates.

b) Identify the IEEE Standard 450 revision that the Battery Monitoring and
Maintenance Program will be modeled after.

Response: |EEE 450-1995 is the model for the Battery Monitoring and Maintenance
Program.

With regards to TS 3.8.2.1, ACTION b, define the actions that will be taken upon loss of
the battery charger to limit battery capacity loss during the two hours allowed to establish
the minimum float voltage.

Response: 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.

Given a loss of battery charger supply event, identify any additional loads beyond the
steady-state DC loads the battery may experience during the 2-hour discharge period,
such as the addition of inverters or uninterruptible power supplies. Identify the
anticipated loss in battery capacity and the expected time to recharge the battery upon
re-application of a battery charger.

Response: 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, restoratlon 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).

With regards to SRs 4.8.2.1(a) and 4.8.2.1(c), define the minimum established float
voltage. The staff expects minimum established float voltage to be no less than the
battery manufacturer's minimum recommended float voltage multiplied by the number of
connected cells.
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Response: 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 would be 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.”

Provide the battery load profile and the battery sizing calculation that demonstrate the
amount of total margin above the IEEE-485 sizing requirements.

Response: The load profile for the station is shown in UFSAR table 8.3-6. The margins
are determined from the battery load profiles and battery sizing calculations shown in
attachment 2.

Design margin shown in the STP Class 1E battery table is set at 0% when designing for
the required battery capacity. Available design margin is the true indication of the
amount of excess battery power available. These margins are addressed in the sizing
calculations as is the method used to calculate the available design margin.

Identify the alarm and monitoring, including setpoints or acceptance criteria, available to
the control room to identify a degrading battery charger including, but not limited to:

a) Low DC voltage alarms on the battery charger,

b) Low DC voltage alarms on the DC bus, and

c) Operator shift rounds of the DC battery charger.

Response: The alarms and monitoring available in the control room are described in
section 8.3.2.1.1 of the 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:
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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
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:
e Switchboard bus voltage
e Battery current
e Battery charger current from each charger
Setpoints for alarm activation are as follows:

e Charger Over Voltage 140 + 1%
e Charger Under Voltage 117 +1%
e Switchboard Under Voltage 124 + 2%
e 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.

Regarding your request to extend the battery charger AOT (LCO 3.8.2.2 ACTION b) to
7-days. The proposed TS Bases for this ACTION states the following:

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.
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Please describe ‘alternate means' (e.g., spare non-Class 1E battery charger).
Additionally, the staff needs to be assured that this 'alternate means' for restoring the
associated battery terminal voltage to greater than or equal to the minimum established
float voltage is supported by a diesel generator. Furthermore, the 'alternate means’ will
need to be addressed in the STP UFSAR since it would be credited for the 7-day AOT
allowance. '

The staff's concern relates to a loss of offsite power event. Without an 'alternate means'
that is diesel backed, the affected train's battery capacity could drain to the point where
the battery may not have sufficient remaining capacity to operate the supply breakers to
restore power to the 4160 V safety related buses.

Response: A spare non-Class 1E 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 1E battery charger will be
diesel-backed. This provision will be included in the STP Technical Specification Bases.
If this modification is made, it will be included in the STP UFSAR.
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SUMMARY OF THE MARGINS USED IN SIZING THE STP CLASS 1E BATTERIES

Unit | Battery | Temperature Aging Design Available Design

Margin Margin Margin Margin
Unit 1 E1A11 8% for 65° F 25% 0% 29.61%
E1B11 | 8%for65°F 25% 0% 45.19%
E1C11 | 8% for65°F 25% 0% 36.70%

E1D11 | 8%for65°F 25% 0% 102.02%
Unit 2 E2A11 | 8%for65°F 25% 0% 39.94%
E2B11 | 8% for65°F 25% 0% 66.32%
E2C11 | 8%for65°F 25% 0% 48.40%
E2D11 | 8% for65°F 25% 0% 145.4%

Notes:

. The sizing shown is for a 2-hour design ba§is event.

The differences between the Unit 1 and Unit 2 Available Design Margins result from
installation of 10KVA inverters in Unit 1. The sizing assumes each inverter is fully

loaded.

The Available Design Margin is based on using a design margin muiltiplier of 1.0 in the
sizing calculation.
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UNIT 1 BATTERY SIZING (EC05008 REVISION 13)

Battery Sizing Results
Generation Date: 01/31/2005 07:36 am
Battery: E1A1
Scenario D Description Required Actual Plates  Margin  Comments
Plates
DBA1  DESIGN BASIS ACIDENT FOR STP WHICH 1S A2 HOUR EVENT 10.02 13 29.61%
Battery Data:
“plinmum Elactrolyte Temperature (degF).  E5
Cell Manufacturer: GNB
Cell Type: INCN-27
Battery Fioat Voltage: 131.5 -
Battery Nomina! Valtage: 125
Battery Minimum Vclts per Celt, 1.779561016549153
Pumber ef Cells: 59
1 minute Rating (ADCY: 58.43
Design Margin: H
Aging Factor: [1.25
Cell Sizing Worksheet
Generstion Date: 01/31/2005 07:36 am
Battery: E1A1
Lowest Expected Minimum CellMfg: GND
Electrolyte Temp: 65F Cell Voltage: 1.78 VPC Coll Type: NCN-27 Slzed By:
m 2 3) “) (5) (8) (1)
Change In Duration Time to End Capacity At Requlred Scction Skze
Load Load of Period of Section T Min Rate Positive Plates
Perlod (ampetes) {amgperes) . {minutes) {minutos) Amps/Pos (RT) {3)/(6)
Section 1 - First 1 Pesicds Only - If A2 Is greater than A1, go to Section A2,
1 A1 243135 Al -A0=431.35 Mi=1 T=Ml+. +MI] 116.15 an
Sec 1 Total: 3.71
Section 3 - First 3 Pericds Only « If A4 Is greater than A3, go o Saction A4.
1 Al =43135 A1 -AD=431.35 Mind TeMi+. +M3= 120 48.63 8.87
2 A2=32959 - A2-A1=-101.76 M2=118 TeM2+..+0M3=119 48.84 . <2.09
3 A3 = 40448 A3-A2=7489 M3u1 TaM34, .+ 3= 116.15 0.84
Sec 3 Total: 7.43

Maximum Section Size (9) 7.44 + Random Section Size {9) 0.00 = Uncorrocted Size - {US) (10) 7.44
US (11) 7.44 x Temp. Corr. (12) 1.080 x Design Margin (13) 1.00 x Aging Factor (14) 1.25 = (15) 10.04
Whon the coll sizo (15) Is preater than the standard cell size, tho neat larger cell Is required.
Requirod cell size (16) 11 Positive Plates. Therefore cefl {17) Is required.

A
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Battery Sizing Results
Goneration Date: 01/31/2005 07:37 em

Battery: E1D11

Sconarlo ID Description

Required  Actual Plates

Margin  Commeonts

Plates
DB8A1  DESIGN BASIS ACIDENT FOR STP WHICH 1S A2 HOUR EVENT 3.86 8 102.02%
Battery Data:
pAinimum Electrolyls Temperature (degF).  BS
Cell Manufactuter IGNB
ICell Type: NCN-17
Battery Float Vokage: 131.5
Battery Nominal Voltage: 125
attery Minimum Volts per Cell: [1.779561016943153
INumber of Cells: 59
1 minute Ratng (ADC): p8.43
Pesign Margin: d
Aging Fazter; 1.25
Cell Sizing Worksheet
Ganeration Date: 01/31/2005 07.37 am
Battery: E1D11
Lowest Expected Minimum Cell Wfg:
Electrolyte Temp: 65F Cell Voltage: 1.78 VPC Cell Type: NCN-17 Sized By:
1) (2 ) 4 (5) (6) Y]
*  Changein Duration Time to End Capacity At Requlred Section Size
Load Load of Period of Section T Min Rate Positive Plates
Perlod {amperes) {amperes) {minutes} {minutes) Amps/Pos (RT) {3)/(8)
Seoction 1 - First 1 Periods Only - if A2 I greater than At, go lo Section A2.
1 A1 =249.88 Al -AD=24986 Mi=1 SO TeMi4 NI 116.15 215
Sec 1 Total: 215
Secton 2 - First 2 Periods Only - If A [s greater than A2, go lo Section A3, °
1 A1=249.85 Al -AQ=249.86 Mi={ T=Ml 4.+ M2=119 48.84 512
2 A2= 142,79 A2-Al=.107.07 M2=118 TeM2+.+M2w118 49.06 -218
Sec 2 Total: 294
Secton 3 - First 3 Periods Only - i A4 I3 greater than A3, go to Secticn A4.
1 A1 =249.80 A1-A0=243.86 Mi=1 TaMi+ +M3I=120 43.63 5.14
2 A2=142.79 A2-A1=-107.07 M2=118 TaM2+ . +M3=119 43.84 -2.19
3 A3 = 11179 Ad-A2 =31 MI=1q TeMI+. +M3=1 116.15 «0.27
Sec 3 Total: 268

taximum Sectlon Size (8) 2.94 + Random Section Size (9) 0.00 = Uncorrected Size - {US) (10) 2.94
US (11) 2.94 x Tomp. Corr. (12) 1.080 x Design Kargin (13) 1.00 x Aging Factor (14) 1.25 = {15) 3.96

Whon tho cell size (15) Is greater than the standard cell size, the next larger cell is required.
Required cell size (16) 4 Posltive Plates. Tharofora coll (17)

Is required.
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Battery Sizing Results
Generation Date: 01/31/2005 07.36 am

Battery: E1B11

Scenario ID Description Required  Actual Plates  Margin @ Comments
Plates
DSA1  DESIGN BASIS ACIDENT FOR STP WHICH IS A 2 HOUR EVENT 551 8 45,19%
Battery Data:
flinimum Electrotyte Temperature (degF):  B5
Cell Manufacturer: IGNB
Cell Type: INCN-17
Pattery Float Voltage: 1131.5
Battery Nominal Vokage: 125
Batiery Minimum Volts per Cell: 1.779661016949153
Number cf Cells: 59
1 minute Radng (ADC): 68.43
Design Margin: 1
[paing Factor: 1.25 ‘
Cell Sizing Worksheet
Generation Dale: 01/31/2005 07:36 om
Battery: E1B11
Lowest Expected Ninlmum CellPsfg: GNB
Electrolyte Temp: 65 F Cell Voltage: 1.78 VPC Cell Typo: NCNA7 Sized By:
) 2 ) “4) (5) (s) n
Change in Duration Time to End Capacilty At Required Saction Size
Load Load of Porlod of Section T Min Rate Positive Plates
Perlod {amperes) {amperes) {minutes) {minutes) Amps/Pos (RT) {3)/(8)
Secton 1 - Flrst 1 Pericds Only - If A2 is greater than A1, go to Section A2,
1 Al =265.93 Al -AQ=28598 Mi=1 TaMi4 +MI=1 116.15 229
Sec 1 Totak: 229
Section 3 - First 3 Perlods Only - If Ad Is greater than A3, go to Secticn A4.
1 Al = 26598 Al -AD= 28598 Miwt ToMi+ +M3=120 48.63 5.47
2 A2~ 167.02 A2-A12-98.96 M2=118 TuM2+.+M3I= 119 48.84 -2.03
3 A3 =24125 A3-A2=7424 M3=1 TaMI+ . +M3=1 116.15 0.64
Sec 3 Tolak 408

Maximum Section Sizo (8) 4.09 + Random Section Size (9) 0.00 = Uncorrected Size - (US) (10) 4.09
US (11) 4.09 x Temp. Corr. {12} 1.080 x Deslgn Margin (13) 1.00 x Aging Factor (14) 4.25 = (15) 5.52

VWhen the cell size (16) Is greater than the atandard cell size, he noxt larger cell Is required.
Required cell alze (16) 8 Positive Platas. Tharefore cefl (17) Is required.
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Battery Sizing Results
Generation Date: 01/31/2005 07:37 am

Battery: E1C11

Scenarlo ID Description Required  Actual Plates Margin  Comments
Plates
DBA1  DESIGN BASIS ACIDENT FOR STPWHICH IS A 2 HOUR EVENT 9.5 13 36.70%
Battery Data:
inimum Electrolyte Temperature (degF). B5
Cell Manufacturer: IGNB
Cell Type: NCN-27
Batery Float Voltage: 131.5
Battery Nominal Voltage: t25
Batiery Minimum VcRs per Cell: 1.779661016949153
Number of Cells: 59
1 minute Rating (AOC): 58.43
esign Margin: t
ging Factor: 25
Cell Sizing Worksheet .
Generation Date: 01/30/2005 07:34 pm
Battery: E1B11
Lowest Expected Minimum CellMfg: GNB
Eloctrolyte Temp: 85 F Cell Voltage: 1.81 VPC Cell Typo: NCN-17 Sized By:
) 2) ) 4 (5) (6) )
Change In Duration Time to End Capaclty At Requlred Section Size
Load Load of Perlod of Section T Min Rate Positive Plates
Period (amperes) {ampores) {minutes) {minutes) Ampsl/Pos (RT) {3)(6)
Sacticn 1 - First 1 Periods Only - If A2 is greater than A1, go to Section A2,
1 Al =285.38 Al-A0=265.38 Mi=1 TeMi+ +Mint 98.75 269
Sec 1 Totak 269
Section 3 - First 3 Perlods Only < If A4 Is greater than A3, go to Section A4,
1 A1=26538 Al -ADw= 26538 Miz=1 T=MI+. +M3=120 " 46.16 575
2 A2 = 168.09 A2-A1=.9728 M2= 118 TaM2+.+013=119 46.35 2.10
3 Al = 24111 A3-A2=73.03 - M3=mt TaM3+_+MI=1 28.75 0.74
Sec 3 Total: 4239

Maximum Section Size {8) 4.39 + Random Section Sizo (9) 0.00 = Uncorrocted Size - (US) {10) 4.39
US (11) 4.39 x Temp. Corr. {12) 1.080 x Design Margin (13) 1.00 x Aging Factor (18) 1.25 = {15) 5.93

When the cell size (15) Is greater than the standard coll skzo, the next larger coll Is required.
Roguired coll size (16) 6 Positive Plates. Therelore cell (17) is required.
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UNIT 2 BATTERY SIZING (ECO5008 REVISION 12)

Battery Sizing Results
Generation Date: 01/2822005 06:22 pm

Battery: E1A1
Scenario 10 Cescription Rwlnd Actual Plates  Margin  Comments
Plates
DBAt  DESIGN BASIS ACIDENT FOR STP WHICH IS A 2 HOUR EVENT 2% 13 A964%
Battery Data:
Ytinmum Electrolyte Temperature (82gF). K5
Cell Manufscturer IGNB
Cell Type' 27
Badtery Float Voltage: 1315
3tey Nomingd Veitsge: 129
Patery Minimum Volts pee Cel: 1.779¢5101884515)
plumter of Cetls: 29
1 minuta Rating (ADC) ke 4)
Detign Margin: 1
P\aing Factor 1.25
Coll Sizing Worksheot
Genaraton Dxa. 012872005 06 22 pm
Battery: 1A%
Lowust Expocted Moimun Cent¥y: Ccnd
Rlecwolyts Tema: 65 F Coll Voltage-  1.73 VPC Col Typs. NCN-27 Siredt Dy
1) [+]) [3]] (L] (L]} U] [
Crangs in Curson Tw~e to Ervi Capacity At . Reguired Section Sles
Losd Loed ol Poriod 9t $ection T Min Rate Posidve Plases
Pertodt (2%peres) Pmpemes) {mdnetas) {mmutesy AmpaPos 1T (21303
Socign ¥ .Frt Periads On'y - M AZ is geatec than AL, 90 10 Sectxn A2,
T . ATeADSEY Al.AdsalI2 wist Todte_ eMtay 116 1% 38
Eec 1 Tolsd sa
Betin 3. Frst ) Posocs Ondy « WAL & greater than A3 D3 0 S2CTOT AL,
1 AV ® 50592 Al-ADw40% 92 AMte TeAtte eVWIx 120 43 62 | R H]
2 A2s30281 A2 Ava.003 01 L2 s 119 TaMle.oMyat? s 2an
3 AJedTB08  AN.AZeR DS Mot TeMIs eltey 1413 035
Coc3 Toin' XL

Masirvm Socoen Size 18] § IF ¢ Randcem Secton Sive {M 3 00 » Uncerrected Size »(US) {10 8.0
US (11} 432 2 Tema Corr. (12) 1030 & Densgn Marga [13) 3.00 2 Ageg Factor (14) 1230 {13920
Vihea the cod size (15) I8 Dre3eer Uhan the $130dand CRll 5120, $h¢ Next Iaeger cofl IS My dred.
Rergutred tall sise (14) 10 Positive Puten  Tharainre tatl (17) /- ™ required



Attachment 2

NOC-AE-00501913
Page 7 of 9
Battery Sizing Results
Genoration Date: 01/28/2005 06:23 pm
Battery: EID1Y
Seenario ID Description ’ Required  Actual Plates Margin €
Plates
DBA1  DESION BASIS ACIDENT FOR STP WHICH IS A 2 HOUR EVENT 326 [ $45.40%
Battery Data:
ftinimum Electrotyte Temperaturs (30gF) S
Celt Manutasturer GND
! Type: INCKN-1T
Batery Float Vokage: 131.3
Patery Nominal Voltage: 125
ttery Miriwm Voits per Celt: 1.77966401E949153
Number of Cells: 159
[t minute Rating (ADC)' TXE)
PDesign Masgin. s
Poing Factor: 1.2%
Cell Sizing Worksheet
Genavarion Det. £1/28/2055 06:23 pray
Sattary. E1DY
Lowsal Lapmeted Miniowm Coinyg,  ONa
Elecwalyts Tamo: g5 ¥ Coli Voluoe:  1.78 vPC . CoRType. WCN-AT . Sized By:
t 2] (2] ) % 1] m
Crange in Duretion Time 1o End Capacity At Requicyd Section Size
Lesa Load ot Perdd of Secton TMin Rate Posithm Ptainsy
Poriod Lamgures) {amgare) Iminutes) Iinute) AmpyPos RT) 2]
5610 | +F 22 1 Pennds Orvy = HAZ B8 freane Paq AT, 04 10 Secion A2,
1 M2 ALADIZUY Mis 1 TaMie oatint ne s 194
Suc 1 Teret =]
Soction 3. F ey 2 Bynacs Only « I A3 16 grewwe fren A, go W Secton A,
1 Al=QMU2  AV-M=TMK (TR ToVie sMIsity 4284 481
2 AZoTEL  A2.ALTATIY M2e918 Tawle o MIatls 4uce 219
Sac 2 Totel. 242
Sen0n - Frat) Parcds Oaly + ¥ A4 8 grasier than A), g0 10 Eedan Aé
[} AleZIPI AN AGCZMBS viet TeMIe_eMIa129 4ae 18
2 A2511784  A2.AVe.P Y wies TeMze sMIv g am 2%
3 Ao BTy A3+A20309) (-2 TaM)e oMy 1814 ?
Sac 3 Tule 214

Masimoim Sechon 320 (8] 242 © Random Section Suw (1) 0.00 & Uncorrechd Sire - (U35 (34) 2 42
US(11)2.42 2 Temp Com. (121 1840 2 Desegre Wargin {131 1.00 1 Aging Factor (38 1.35 v [45) 3.37
m«mm-mnqnpmvrmwmmcum.munwvwhwm
Raquired call slze (18) § PeoKve Putas. Thanfare est (1) __AY2! G = rurpuieed
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Page 8 of 9

Battery Sizing Results
Generation Dale: 01/28/2005 06:22 pm

Battery: E1B11

! Comments
Scenario (D Description R;?;l:d Actual Platos Margin
ceat  DCSION RASIS ACIDENT FOR STP WHICH IS A2 HOUR EVENT 481 g €8.32%
Battery Data:
ptinimum Elecirolyte Temgersturo (degF). 5
Celt Manufacturer. IGNS
Cedl Type: NCN-17
Batiery FWo! Votage: 1315
PBsttery Nominal Vorage: 125
ery Minimum Volts per Colt 1.779661018343153
Number of Cats: 59
1 minte Ratng (ADC). g 43
Design Margin !
ging Factar: 1.25
Cell Sizing Worksheet
Genavaton Date’ 01/28/2005 0522 pm
Dattery. E1B11
Lowest Expecied Mintmaan Coll Mg, GND
Elactrolyte Temp: [1X4 Call Varsgm: 1.78 VI C Coll Type  NCMAT Szo0 By:
[3F) [E]) [5]] [ 4% [3) [{]
Charnge in Time to End Capacey At RAepnired Section Size
Loat Leud of Penos of Secton T Mo Rolo Positive Ptatea
Ferod (smpe 1] { '] (oo tas} (minutes) AmpaPos [RT) Qre)
Seca0n 1-Fust 1 Pemats Ordy - H A2 5 gredter avAY, 20 16 Eactcn A2,
1 AV =2e113 AV e AD = 241,83 Mt ey Tetdie, oMim 1418 2.0
Lec ) Totw' 2.0
Seton I Fam 3 Parncs Oy - 1 Ad 3 gresrer 150a A, 50 # Eatlion A4,
] AV 34113 AV-AD=201.93 [ TEY] TuMie,ond=120 as 63 4%C
2 A2 = 141 Ty A2. Al = .90 a2 “2 e 118 Tetlze cMIe a8.84 204
3 Ad e 20515 A A2 = T4 a5 [ R ] TeMle oMIal LIZ.2EY (Y 7]
Lac3 Teis .20

Marimum Section Size {1} 367 +« Randoss Section Eize (9] 000 o Unearrected fire « (LIT) (30) 3 57
U35 (3133 57 » Tewmp. Cosr. {121 1.000 2 Denipn Margin (13) 1 02 x Aging Factor {14) 1 25 = §15) 4.2
Whan ihe cail saze [13) Ie gresoer SN the Staedard Ooll size, the Paat larger cull in regquiret

Rerpsieed cell sire (16) 5 Pealtive Platws. Therehors cot 117y _NEN -4

Is requrea

values.

NOTE: The difference of 0.01 positive plate between the Section 3 total (13.56)
and the maximum section size (13.57) is due to rounding of the incorporated
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Attachment 2
NOC-AE-00501913
Page 9 of 9
Battery Sizing Results
Generation Date: 01/28/2005 06.23 pm
Battery; EICTY
Scenario 10 Description Required  ActustPlates  Margin  Comments
Plates
DB3AY DESIGN BASIS ACIDENT FOR STP WHICH IS A 2 HOUR EVENT 8.76 13 48 40%
Battory Data: -
p/nimum Elottrolyte Temperatute (degf) B8
Celt Manufacturer: IGNB
Cell Type: NCN-27
Dattery Float Voltage: hats
Patery Nomina! Valtage: 2%
Patery Maimum Voits per Cell. N.779681016943153
Nurrder of Cellg: 39
1 minute Rating (ADCY .43
Design Rlargin: 1
Aging Faclor .25
Cell Sizing Worksheet
Ganerstian Dato 017282005 08 23 gm
Battery: E1SYY
Lowest Expecttd LGl Cimry:  GNp
Clectrolyts Temp: S F Calt Vokage: 178 VPC Cell Typer  NCw.27 Saed By
[y} [+-] L] i 3} [s]) n
Chanpe in Durstinn Torsa 40 €t Caratity At Requred Yotlicn Size
Loas of Perond of Secton T ¥in Rats Poithve Plecss
Pwiod (amprees) (empmens) fmindey) [mimaes) AmpsPos [RT) gy
Secton 1-F i 1 Povnta Only - WAZ 8 tresur (nan A1, go t0 Socten A7
1 ATedTZ08  AL-MeITTH8 Mi= TeMio oMoy 18415 15
- 208 Tett 13
Earrien 3+ Fust I Periods Oty « W A4 & prater than AY, g0 10 Socsos A4
[ A®IITSE  A1eADeIITSS Mint TeMis sWIa1 543 e
2 Ale21382 A2-Alspuld M2t TeM2e_sWyeIy LYy 9
3 Ale31942 A AZer3y MIey TaMde oM3et . tans ass
To 3 Trat [

Maaiowisn Socticm 20 (8] § 50 ¢ Rancoun Sa:50n Ko (9] § 08 » Uncovrectod Size -{US| 110} .92
US 1) €59 % Tomp. Cowr, (17] 1 080 3 Dangn Margen (83} 1.00 2 Aging Factor [14) 1 23 @ f1x) 877

When the enll gtze (15) ks praresr wn B stindang afl 229, the &7 Catl )3 revpdred.
Requined Lol 8izs (16) § Pochive Plabes. Tramfors ced [17) > I8 roquired.

values.

NOTE: The difference of 0.02 positive plate between the Section 3 total (6.48)
and the maximum section size (6.50) is due to rounding of the incorporated




ATTACHMENT 3

PROPOSED TECHNICAL SPECIFICATION CHANGES



ELECTRICAL POWER SYSTEMS

3/4.8.2

DC SOURCES

OPERATING

LIMITING CONDITION FOR OPERATION

3.8.2.1

a.

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

Channel | 125-volt Battery Bank E1A11 (Unit 1), E2A11 (Unit 2) and one of its two
associated chargers,

Channel 1l 125-volt Battery Bank E1D11 (Unit 1), E2D11 (Unit 2) and one of its two
associated full capacity chargers,

Channel 11l 125-volt Battery Bank E1B11 (Unit 1), E2B11 (Unit 2) and one of its two
associated full capacity chargers, and

Channel IV 125-volt Battery Bank E1C11 (Unit 1), E2C11 (Unit 2) and one of its two
associated chargers.

APPLICABILITY: MODES1, 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.

Wlth no battery chargers fora channel OPERABLE Festere-at-#east

il Restore battery terminal voltage to greater than or equal to the minimum
bstabllshed float voltage within 2 hours,’AND

2. Verify float current for the aftected battery does not exceed 2 amps once per 12
ours, AND

fthe battery terminal voltage cannot be restored in the allowed time, or a battery _
harger is not restored to operablhty in the time ‘allowed; the affected reactor unitis

o be in at least HOT STANDBY .within the hext 6 houirs and in COLD SHUTDOWN
Within_the following 30 _hours!

c. .

-____.“_“u

With one of the required channels inoperable for reasons other than (a)or(b) _
above; restore the channel to OPERABLE status within 2 hours or be in at least
HOT STANDBY within the next 6 hotirs and in COLD . SHUTDOWN 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

4.8.21 Each 125-volt battery bank and charger shall be demonstrated OPERABLE:
a. At least once per 7 days by verifying that:

Item deleted
for format
change

Updated
listing

4)  The battery charger will Can supply at least 300 amperes at Greater_than_or equal to
the minimum established float voltage 325-volts for at least 8 hours.
DR

Each battery charger.can recharge the battery to the fully charged state within 12 hours <
while supplying the largest combined demands of the various continuous steady-state loads
following a battery discharge to the bounding design-basis event discharge state!

Item deleted
for format
change

Item deleted
for format
change

Item deleted
for format
change

SOUTH TEXAS -UNITS 1 &2 3/4 8-11 Unit 1 - Amendment No. 4

Revised
per
RAI #1.,
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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:

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

e Suspend all operations involving CORE ALTERATIONS)] operations
involving positive reactivity additions that could result in loss of required
SHUTDOWN MARGIN or requnred 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.

b-i

With no battery chargers for a required channel OPERABLE:

0. ; Restore battery terminal voltage to greater than or equal to the minimum

established float voltage within 2 hours, AND

2. Verify float current for the affected battery does not exceed 2.amps once per 12
hours; AND

B.:_Restore one battery.charger to OPERABLE status within 7 days!

Ethe battery terminal voltage cannot be restored within the allowed time, or.a
attery charger is_not restored to operability in the time' allowed:

»__Initiate action to suspend operation with a potential for draining the reactor
vessel, AND

SOUTHTEXAS -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)

e Suspend all operatlons involving CORE ALTERATIONS, operatlons
nvolving positive reactuvnty addmons that could result in loss of. requured
SHUTDOWN MARGIN or required boron concentration, or movement of
rradiated fuel, AND

e Initiate corrective action’to restore the required DC electrical power
Eubsystems to OPERABLE status as soon as possible!

SURVEILLANCE REQUIREMENTS

U822 - Each 125-volt battery bank shall be demonstrated OPERABLE:

a.  Atleastonce per 7 days by verifying that the total battery terminal vc voltage is greater
than or equal to the minimum established float voltage.

b._. . Atleast once per 18 months by verifying that the battery charger can supply at least
300 amperes at greater 1 than or equal to the minimum established float voltage for at
least 8 hours!

OR

L‘Verlfy each battery charger can recharge the battery to the fully charged state wnthnn
2 hours while supplying the Iargest combined demands of the various contmuous
steady-state loads following a battery discharge to the bounding design-basis event
discharge state!

Revised
per
RALI #1,

-~ NOTE: " 1: The moditied performance discharge test in SR'4.8.2.3.f may be
performed.in lieu of Surveillance Requnrement 4.8.2.2.c!

2:: This surveillance shall only be performed during shutdown." Credn
h\ay be taken for.unplanned events that satisfy this surveillance
requirement!

At least once per 18 months by verifying that the battery capacity is adequate to
supply and maintain in OPERABLE status all of the actual or s:mulated ESF loads
ior the design duty.cycle v when the battery i |s.subjected to a battery service test!

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



ELECTRICAL'POWER SYSTEMS

BATTERY PARAMETERS
[IMITING CONDITION FOROPERATION .~ T T T o]

B.8.2.3 . Parameters for the Class 1E batteries shall be within the specified limits!

APPLICABILITY: ;When associated DC electrical power subsystems are required 1o be

PERABLE!
WCTION
b f a battery_has one or more cells with float voltage <2.07 V:

i1: Perform surveillance requirement 4.8.2.1.a within 2 hours, AND

2. Perform surveillance requirement 4.8.2.3.a within 2 hours, AND
38.. Restore float voltage of the affected cell(s) to >2.07.volts within 24 hours

f the required action and associated completion of the above condltrons , are
not met, declare the associated battery INOPERABLE |mmed|ately*

b. _:1f a battery has float current >2 amps:

- Perform surveillance requirement 4.8.2.1.a within 2 hours, AND

2._Restore battery float current to <2 amps within 12 hours!

If the required action and associated completion of the above conditions are
not met, declare the associated battery INOPERABLE immediately!

C.. If a battery has one or more cells with electrolyte level less than minimum

[’Restore electrolyte level in the affected cell(s) to above the top of the plates
Within 8_hours if electrolyte level is below the top of the. plates AND

2. Verify there is no evidence of electrolyte leakage within 12 hours it
EBlectrolyte level is below the top of the plates, AND

8. Restore electrolyte levelin the affected cell(s) to greater than or.equal to
" inimum éstablished design limits within 31 days!

if the required action and associated completion of the above condmons S are
b_ot met, declare the associated battery INOPERABLE immediately!

d... If a battery has a pilot cell electrolyte temperature less than minimum
establlshed deS|gn limits, restore battery pilot cell electrolyte temperature 10
réater than or equal to’minimum established design limits within 12 hours!

f the required action and associated completion of the above conditions 1S are
hot met, declare the associated battery INOPERABLE |mmedrately1

e.. I battery_ parameters are not within limits for 2 or more batteries;

.. Restore battery parameters to within design limits for at’least all but one
battery within 2 hours, AND

2. Restore the battery parameters of the remaining battery to within design
" [imits within 31_days!

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



ELECTRICAL POWER SYSTEMS

ORISR dcs g SN

CIMITING CONDITION FQ'FTQ’ PERATION (Continued)

f the required actlon and associated completion of the above conditions are
iot met, declare the associated battery INOPERABLE |mmednatelyE

1. I 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]

S P

SURVEILCANCE REQUIREMENTS
E:8.2.3. " Each 125-volt battery bank and charger shall be demonstrated operable:

- [NOTE: Performance of this surveillance is not required when battery terminal
Voltage is less than the minimum established float voltage of surveillance
}_e_qunrement 4.8.2.1 .a.2.]

Lt least once per.7 days, verify the float current for each battery is <2 amps.

b. . :Atleast once  per 31_days, verify each battery pilot cell voltage is _2~QZ_}_/_Q[]
loat charge!

._Atleast once per 92 days, verify each battery connected cell .voltage is >2.07,
V. on float charge!

d. At least once per 31 days, verlfy each battery connected cell electrolyte level
is_greater than or equal to minimum established 1 design |l limits;

.. _Atleast once per 31 days, verify each battery pilot cell temperature is greater -
Lhan or equal to minimum established design limits!

.~ [NOTE: Battery capacity.is to be verified during shutdown.]

il)_-Atleast once per 12 months by giving modified performance discharge
tests of battery capacity to any battery that shows degradation or
reaches 85% of the service life expected for the application with
capacity less than 100% of the manufacturer’s rating. - Degradation i |s
g\dlcated when battery capacity drops more than 10% from its capacny
n the previous performance/modnfled performance discharge test, or is
elow 90% of the manufacturer's rating; AND

2) At least once per 24 months by giving modified performance discharge
tests of battery capacity to any battery reaching 85% of the service life
with capacity greater than or equal to 100% if the manufacturer’s rating!

At least once per 60 months by verifying that the’ ne’battery | capacity is at
per ast 80% of the manufacturer's rating when subjected to a ‘modified

RAI #3. erformance discharge test. ‘A modified performance discharge test
—_ imay be performed in lieu of the battery servnce test required by
Specification 4.8.2.2.c;;AND

Revised
per
RAI #5.

Revised
per
RAI #5.

Revised

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

6.8.3.0 (cohtinued)

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.

p.___-Battery Monitoring and Maintenance Program

his Program provides for-restoration and maintenance of the 125 V batteries
ased on the recommendatlons of IEEE-450, “IEEE Recommended Practlce for

Stationary Appllcatlons or.of the manufacturer for the followmg

it)Actions to restore battery cells with float voltage < 2.13 V, AND

2)_. Actions to'equalize and test battery cells that had been discovered with

.....

blectrolyte level below the top of the plates!

SOUTH TEXAS -UNITS 1 &2 6-12c Unit 1 - Amendment No. 164
Unit 2 - Amendment No. 154



ATTACHMENT 4

PROPOSED TECHNICAL SPECIFICATION BASIS CHANGES

FOR INFORMATION ONLY



ELECTRICAL POWER SYSTEMS

BASES

¢. 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.

¢. 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.

SOUTH TEXAS - UNITS 1 & 2 B 3/4 8-15 Unit 1 - Amendment No. 6874
Unit 2 - Amendment No. §4-69
5393-98
00-43354



ELECTRICAL POWER SYSTEMS

BASES

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 contro! 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 1E 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 1E AC power load group, 4.16 KV switchgear, and 480 V load centers. The DC electrical
power subsystems also provide DC electrical power to the inverters, which in turn power the AC vital
buses. 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
Added | 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).

per
RAI #2

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.

SOUTH TEXAS - UNITS 1 & 2 B 3/4 8-16 Unit 1 - Amendment No. 68,776
Unit 2 - Amendment No. 57-60
5393-98
00-13354




ELECTRICAL POWER SYSTEMS

BASES

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 limits are approximately 106.8 V
for Trains A, B, and C, and 108.6 V for Train D.

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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DC SOURCES (continued)

APPLICABLE SAFETY ANALYSES

The initial conditions of Design Basis Accident (DBA) and transient analyses in UFSAR Chapter6 .
(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. Anassumed 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).
REFERENCES 10 CFR 50, Appendix A, GDC 17.
Regulatory Guide 1.6, March 10, 1971.
IEEE-308

UFSAR, Chapter 8

UFSAR, Chapter 6

UFSAR, Chapter 15

Regulatory Guide 1.93, December 1974
IEEE 450-2002

. IEEE 485-1983
10. Regulatory Guide 1.32, February 1997

RN AW~

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 (A00) 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:
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DC SOURCES (Continued)

! .
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.”

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,
[ Added within 12 hours, the affected battery will be restored to its fully charged condition from any
per discharge that might have occurred due to the charger inoperability.
RAI #12
A spare non-Class 1E 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 1E 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.
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DC SOURCES (continued)

Required Action 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 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
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 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

[ Added for etermined by previous testing may also be utilized in this evaluation.

clarification

ting |n the current limit mode after 2 hours is an indication that the battery is
partially discharge acity marglns have been reduced. The time to return the
battery to its fully charged conditi is 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 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 and operation continued in accordance with Action a. 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
discharge 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 a initiated. This is consistent with the
battery parameter requirements and actions of LCO 3.8.2.3.

Required Action 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.

Adds example
of a condition
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DC SOURCES (continued)

If one of the required DC electrical power subsystems is inoperable, the other DC electrical
power subsystems have the capability to 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 subsystém If the DC electrical
power subsystem is not restored to OPERABLE status, the time allowed is sufficient to prepare
to effect an orderly and safe unit shutdown.

SURVEILLANCE REQUIREMENTS

SR4.82.1.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
on float charge established by the battery manufacturer (2.17 volts per cell or 128 \fjat the

per
RAI #9.
battery
supports maintaining the grid life (expected to be approximately 20 years). Th
conservative with respect to manufacturer recommendations and IEEE-45

Corrected
Value

Corrected
Terminology

SR4.82.1b

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 Revised
e o s per

for the charger temperature to stabilize and be maintained for at least 2 hours. RAI #2.

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 dunng which these demands
occur). This load level may not normally be available following the 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.

DC SOURCES (continued)
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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. ‘

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 to be 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 unitin 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

SR4.8.22.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

Added | CONtinuous steady-state loads of the associated DC subsystem. The voltage requirements are

per based on the nominal design voltage of the battery and are consistent with the minimum '

RAL#9. lvoltage established by the battery manufacturer (2.17 volts per cell or 128 V at the battery [erminals
for a 59-cell battery). This voltage maintains the battery plates in a confition that support
maintaining the grid life (expected to be approximately 20 years). The ] \day cycle is con ative
with respect to manufacturer recommendations and IEEE-450 (Ref. 8)

Corrected
Terminology

Corrected
Value

SR4.8.2.2b

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 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 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.

SR4.8.2.2.c

This SR allows a modified performance discharge test to be used in lieu of a service test. Either the
battery performance discharge test or the modified performance discharge test may be used to
satisfy SR 4.8.2.3.f. However, only the modified performance discharge test may be used to satisfy
the requirements of SR 4.8.2.2.c.
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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 of 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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DC SOURCES (continued)

Since the Required 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 Cendition Action in the agsaciated snecification is

entered. Terminology
. Correction

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

Update

,,8,‘,’, possible due to one or more battery cells in a low voltage condmon reflectmg some loss of
TSTF-360 capac|ty H H

comments

- However although float current may be greater than 2 amps (bet—<—10—a~mps) 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 mrtuated 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 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 plateé suffer no physical damage and
maintains adequate electron transfer capability. The frequency is consistent with IEEE-450
(Ref. 8).

With electrolyte level below the top of plates there is a potential for dryout and plate
degradation. Therefore, this monitoring will ensure continued plate integrity. Since the
Required Action only specifies "perform," a failure of SR 3.8.6.5 acceptance criteria does not
result in this Required Action not met. However, if one or more cell voltages fail to meet SR
3.8.6.5, Gondition Action A is entered.

Termmninology
Correction
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d. This Surveillance verifies that the pilot cell temperature is greater than or equal to the
minimum established design limit of 65°F. Pilot cell electrolyte temperature is maintained
above this temperature to assure the battery can provide the required current and voltage to
meet the design requirements. Temperatures lower than assumed in battery sizing
calculations act to inhibit or reduce battery capacity. The frequency is consistent with IEEE-
450 (Ref. 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.

Terminology Correction

e. Where batteries in redundant divisions trains.afe'/?ound 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 has not been affected to the degree that the
batteries can still perform their required function. The longer completion times are therefore
not appropriate, and the parameters must be restored to within limits on at least one division
within 2 hours.

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:

¢ 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 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. 9).

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.
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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 3.8.2.2 Action 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.

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 voltage less than

2.13 volts per cell, but greater than 2.07 volts per cell, is addressed in Technical Specification .
Administrative Control subsection 6.8.3.0. 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. 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.

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 fo 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.

SOUTH TEXAS -UNITS 1 &2 B 3/4 8-27 Unit 1 - Amendment No.
Unit 2 - Amendment No.




ELECTRICAL POWER SYSTEMS

BASES

DC SOURCES (continued) —
Editiorial

SR 4.8.2.3.f addition

This test is perfor, at 60-month intervals. The acceptance criteria for this survelllance are
consistent with4€EEE-450 (Ref. 8) and IEEE-485 (Ref. 9). These references recommend that the
battery be replaced if its capacity is below 80% of the manufacturer’s rating. A capacity of 80%
shows that the battery rate of deterioration is increasing, even if there is ample capacity to meet the
load requirements. Furthermore, the battery is sized to meet the assumed duty cycle loads when
the battery design capacity reaches this 80% limit.

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 18 months. Degradation
is indicated, according to IEEE-450 (Ref. 8), when the battery capacnty drops by more than 10%
relative to its capacity on the previous performance test or when it is 2 10% below the
manufacturer’s rating. These frequencies are consistent with the recormmendations in IEEE-450
(Ref. 8).

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.

Either the battery performance test or the modified performance discharge test is acceptable for
satisfying SR 4.8.2.3.f; however, only the modified performance discharge test may be used to
satisfy the battery service test requirements of SR 4.8.2.1.

A modified performance discharge test is a test of the battery capacity and its ability to provide 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.

For STP, 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.

The Frequencies are consistent with IEEE-450.
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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.

Commitment

Expected
Completion Date

CR Action No.

From the response to question #1:

Surveillance requirements 4.8.2.1(c) and 4.8.2.2(b) will
comply with the 12-hour criterion for recharging. The
Technical Specification amendment request will be
revised accordingly.

03/01/2006

04-12263-15

From the response to questions #2 and #9:

The minimum float voltage allowed per cell is 2.17
vdc/cell.  The minimum float voltage per cell will be
included in the Bases as background information for
Technical Specification 3/4.8.2, “DC Sources.”

03/01/2006

04-12263-19

From the response to question #3:

The modified performance discharge test envelopes
both the performance discharge test and the service
discharge test. References to the performance
discharge test as a substitute for the service discharge
test will be revised to specify the modified performance
discharge test.

03/01/2006

04-12263-16

From the response to question #4:

The E1B11 calculation used a final cell voltage of 1.81
vdc which reduced the one-minute rate to 98.75 amps.
This voltage value used should have been 1.78 vdc,
consistent with the other battery calculations. The
calculations are to be updated accordingly.

03/01/2006

04-12263-20

From the response to question #5:

Until sufficient justification is available supporting the
18-month interval, the South Texas Project will use 12-
month intervals between battery performance tests of
batteries that show degradation or that reach 85% of
the service life for the application.

03/01/2006

04-12263-17

From the response to question #5;

A surveillance requirement will be added 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.

03/01/2006

04-12263-18
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From the response to question #12: A spare non- 03/01/2006 04-12263-21
Class 1E 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 1E battery charger will
be diesel-backed. This provision will be included in the
STP Technical Specification Bases. If this modification
is made, it will be included in the STP UFSAR.




